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1448 %7, Al,wal Nor,h CP. MI,nci,lably 1913 (1933} De Aar C.P., Muni,LpILilly • ' PO .... *42 
19·18 (1941 Alberlon, Tvl, M,in],ipalil'. P. 

Hu* 4 1.6 I 'c!,T•al .rl VI'll Council P 0 

194A tarbtrIgn ·1·/1, Munici,Ii,y, liu 
& 11 1411 (1915) Durhlin ha,al, Cily Counoil, P O 

WV (!914, te.·ufort We.L & 147 C P. Mi,nic,patily, 
3 0 BOX 9 1·>53 Deweiderp 0 r.h , M,JILCI,ality, 

I• Il•]7J .,inni, bl. MUnii,pal[In |P O Hi). P (] .,1 11 
m 

(1,1/ Ilial..1. MILmcli•amy 19]i (1919) b:,1 .0 Box Lond.H, C.P. City Coune,[. 
P O *1 W 

F .i" 

3..... ..S 'll'll Il• P. 1 „6 (1,;16> Erme],1 1 U , MuniumitY. P.O 
'„• 1/ Ru• 411 

1.9 (19]71 Ueenift..in, OF.S.. (Ily Comic,1 1•35 .:hi'we Z.!,land. T.wn Beard ' O 14,• 318 p I 1916 13/, )7 
/1,11, •i,k•hilrg ,.1. I.In / 011111 11, P O 1448 &.1, F,]en,]e. I v•. Tewn C•,uncil. P.(' 

I+P (1927, 3.indful O.•S, Municipality air, 31. 
11}11 Filcourl Nnta]' B©rou:h. p.O Bu• 

191x 1 1927) hilawar. S.R • CJ' Cour,i,1 11 0 1, 
¢• 191 1•57 Eniring•ni Naal. Town 1)©ard. 

1.7 *rworth. Tran,ke, Munic,Allty, P O Be, 2 
'r' ./. 36. 

I. Inikrm•, Tvl. Ti- Council -1 1[)35 (1027, F•in neaul[,rl. C.P , Mi,nle]N|,4. 
P O R,IK 36 

I'l Sri[•, lv] i T•n CKiuncl[ PO Bel 
n' -6 1]9341 Gate,in,11, 9R. MunicirmliG PO 194. 1•hall. 0,F.%, •urileipalit>, ... 114 
1 0. D= 12 1910 {1924) Brnitown, 1937 "P, 'U.g.MI.,Tri rity Council. CP. M,]Ii. pall' PO Ilux lik ' 0 11'ix 11 

P.7 (WIS> Grelown. Na•Il, Bill' P.O loK 
1,35 f]9151 (apt: Tow,1 C.P. € ill• Cour,£,1 

P O ||£ix 29R 191• f 1934) •Ind L•*Ru•nwt c p., i•lunic,pal' y p)1' (,916) Crndock. C P., Mllnklrhty. Po. P.0 BOK 7] 
Hox 24. 1•52 Germis,•n, 1•Li 1949 /11, ' iDLin/11, PO. ' ir., C P., Mnicipal,[y ..0. Hi'x 11,11 14•. 44 

1 L)111, (•a,]0Ion•11!c M,inielpa'y. INS /91:41 lairr@nmt], OF.S. Munic,puliI, PO BOK' PO BeK 43. 

12 



Dle VERI.MulNG v.u I NIMI'ALE EL•KTR!%ITATSONDERNE.MINUS van SLIDELIkE Al,RlkA 

1949 Heidel.. 7/1. MunICIpallty. PO Im I N.1 Plet/' 1,1,Lnlihil/, Nal LI C Ill ( own· 
11,!N ®1 Cil p o .m 1.1 
•[crmanus, C P. Municipalitv F€) .h Pc Reucf, hi. Munic,pal... pa 
8,1, 20 Mnk 21 

1916 (1934> Pert AIfred. (P.. Murili]Mill[y. P.0 
PU {191•) Johannesburg. Tvl. Cily Coun.1. 

PO .nx 1.9. Ign { !9150 Pon r.]imbelh. CP.( ity € OUIKIL 
1'0 R'116 

I 992 'uni•I[in P./ T.1 Municipa]", 1916 Full .hemt(ine Natul, nor•ugh, 
PO R[1. 1 PO 11[1• 11 

191• (1917) Kimber* I*48 [MISI (, P , Ov Council, r 0 }4,•hcfshooni .I. Municipal,ly 
IPO Rlix 194 aol 11) 

1444 
1@U (19]6) Klerks{lorp• lili Munici•ality P.O Poigicler.ruh(. T.I. Monicipalit>. 

P 0 'li: 34 BL™ 1. [939 ' ]915• Prcloria, T¥1 ( Ily ( i}uncll. }' D PV (194) Kekslad. E.G Mu•icipahly, P.O. & 440 
14/ P ir. O F S./ Municipal. F." 

Ki,Ir,£}la . P. Minic Palily, P O 
Ilfl* 11 .. pu·.Irnasbur' C.P, 144' [I'l Kroon/ad OFS. Munieinalith Mun,/Iral., 

P O RiT. 1 
l' IIi. .1 .. Peri.Urbail Are' Heallh Board. 1911 (1917) Krugers* .1 Town Counii], PO I. -PI... 
p. Im• 94 

1414 Kenharill! CP. Mul,i,palit>, PO 0 [ W]il Quw·Nown. C P. Rn' M Mull,Cipality 
Po.}10, 1/0 !11 

Kny·m,i. CP. Mlinicipah' PO 1948 Ouc Que N., Munle,•ality, PO Ru. 21 

M (1915) Lady'muh, Nita], Borou,h, P.0 !935 (1924) Ranur,>nwin Bn• 24 T.1. Municipally 
P o lux 119 1941 1 {,Lik Tri.hanic. Tvl . Munki.Allt>. 1915 (Iw29) Robrr,Mon. C P. Munic®bly PO P O Billl . B[. 2. 

INK •./Ine. N R. Mumcir' I, Im [142bj Road©poon M•,diurg T« Munl P [) All /9 
ci,ilily PO Box 217 

1937 (1917) Liidyhriind. OFS, Munieipalily Roodepoon 
1')44 [1920, P{) Rux. Ri-·nbur, T« Mu•ic,pally 

P 0. 1•0• 1•, 1919 I ydenhill T., Municipall', p.0. 1916 Ri•endale C.P., MunICIP•[ity. PO B=1• 01. 110, . 

1917 Rn-* 0 F S. Mui ici,uilith f.' 
193• (192h) M#* it,]ch d ! Municipal,ly 

P 0 1.- 4] 
191* Macaucle, EG, Municipal,IPO 

HD• I 103' []926)1 UlishLID, •Ri. City Coun,il, P. 

BOK 990 1939 !92/ I."•Pur, CP. Municipality F.0 .. 91,salbi,re, O F S., Villag' Boaid 
PO. Box 60 1[85 [1926, Midde[burg. Trl ' MI]niCE],allly. P,0 ,91,1 Rn• 14. (,916) Somerscal Eami. C.P. •unicieumy. 
PO Box 21 1954 (192,) Mossel Bny, Munlcipality. P O Box 10,5 (i 9]6) Sprl,@64. T'I. Town (¤unw[. PO 
Br,i4S 

19/ 191• I],hn Nelspruit, Ill i 'Linicipality, p./ Spring!*in 0 FS . Municip;ility, 
P O. lilli Boir 43 

!948 (19[f) Neweaslie Natil[, Boiough, Po S[unger Natal. Bliough P{' 9/x 
Bo• 1: 

1.8 {1916' St. 1/4 N'Dola' N R , M./. nbes. pality. P O CP, Municip.,lky 
PO Bo.197 Box !7 

1941¢ t]927• 
1936 N.1. Tvl, Munte,pnliLy, PO .01 Somenel Wes[, C r., Muniwmilit> F 0 30% 19 23 1935 /919 Sta•dertan, Twl Muni,i•alit> Po 
1942 ©Indaa!.. OFS, M,inicipali' Bn•< 66 

1919 P 0 Box /1 Slilfor/]n, T.].. lei Ith Comnii[.el 
.. Ork,L., b 1 Heal. Commil. P 0 t 8*10 

P O B.' I •(utlerhelm, C•p Mull,Cip.Llity P O. 
-4 0915) Oudish©orn, CP Mun#ily 

P 0 ./. 2. 

11•9 (1927j T,lrk.Nail. C P. Mun:cIJV•]ily *{!926 P•arl, C.P. Municipaltly. PO Bo 1/9 Tht· Strit,k•, (•P., Municipali'y PO· 
1,1" , 

1%05 -20, m,/riburg. T•1, Mu,licipall' P O 1+57 runi•ri. T•[, VLUage Board, PO 
Bril 111 Box 24 

13 



m VARRNIC}ING van AllvISIPALF Fl KITREI!71: ITSONDERNERINGS un SUIDELIKE AI RIKA 

IL,16 , 1.01 [Jitcnh'e, CP, Munic,Ix'y, PO 1935 (11)M) Wrillner, C P Municirubly, P 0 
Bi,• 41 11[,* '/0...111111!r 

14/ (1917J ll,1,1 'Li. Ii,bullil. Millillip,!Ilfy 191' W Ir.h.1!14. T.1. MLL,ilcirml.. P a 
P o ... 57 Hi,• 4x 

19V ( 19]7) LImt .ik %R, MI.nigi,]IL>. PO k 1956 Welling,an, CP, Miinicip:,[Ii. 1' (1 
& 11 

r. Well.on• OFS, Village Ri•ird. 1)(• 
Ighf, V.ind,/rh,]1]urk '111 MI,1, Lip:ilil, Hlin Unk 

PO ."' 1 19/ ..[,inirt/ T,1. 1%!Linte,[mliLy PO 
1949 Venlend,Wr T,1, Munle,I•,]ily, PO Bu. 19 

Bu. 15. 1 4'1,1 W 11{iumo. C.P Munieip:iliy .O 
.' 'AIrcen,ging, -1 Munle,luili[> PO Ho• I 

Ho• 11 19'44 11919] ** OFS. Munic,pali,y, 1•.O. 
.·M /1/1.1, 'FS. Villa. 11£,ard o Hox I 

M;,ri;,geliw.7,1 1}n Ank 1. *i 1924) Wirdhm:1 SW A , Munic,pali(y 
I LI47 (1[)Ni 'rede. O F R. MU,lie,p.,lity P O Ii.t) Ba . 

Hox 159 14'i' (lg17) Wi,11. Lnk, bi , Munie•!Mlity P.0 
19/ Vr>hurg CP, M inicil,al,IPO 

I 1416 I l'21, Wer»ler CP. Muni#ily. / 

19411 00 Vryheid, Nnual, Bon,ii,h PO !10% 1•", 1, 
19.1, W Il,i: 8.L' V Inge (/uncil. IN) 

* 3. 
1*,0 9/hkc liver E .1. Villagw ' own Dat. m . ele. inmal ri,¢n•ber'hu. as er hy 

en. P I i.. 2 F.ineer le.her%hip • ne¢.Maril, cononwou• 

INGTNEFR MPMHERS'INGEN[FUR·LEDE 

1949 ANNI!!hurlm, PC, To- .ind Elee Eng, 1'0 80], 21 F.n•pan:eni, N.iwil 
1947 &11,15. (1 , Mi,nic,pnl E.lectricid Eng,neer, . O BA 4 Welling·.en CP 
1[n, Ii[,Im% C Il Mi,nicipal Ele•Lfic•I Engineer PO Uo* I. bon*r,ct Weil, C.P. 
1•60 Bi],yulai, I / Ii,nicipnl Electrical Eng,ni,r. P 0 110,4 2, [den... TI 
*rd.GR,('ily[lectricalEngin©er.1'0 Box!76,Grahan•,0/n ( P 
194* R.-11. I F (} , Municip:11 fleclric' Ing,r,cer, P O. lk,•2 11- Ouecislii, ri Cp 
194M larl- I W Flee[rial Enuineer PO Box 708. *Il in, Ol' 
M |t»ley W T:mn Eleelr'cal Fng,i,.0, 14) Bo. 29 1 .ine·I,qi' N It 
191h Ben4nn. T low• Flee= Fngint. 10 Bok U I I l. 1•, 
1457 Bony-n [ . lown .ind Flectried| Ellull, e PO Bc,x I· Ir:de I,1 5 
1949 Ilrown D ...Muni,ipdrlictricalrM,i•r.PO # 17 14™,dcpoen. 1,I 
19}56 Bellin#£%11 C, F Liwn Fli.clrical Eng,1,••1. PO.•• -" •1,•dhoek SWA 
1419 B©les P J .t*il•kint Elcurinal Englncu P 0 1101 217, Roodepoor·. [vl 
1459 Rillingli-FLIA A.Tnw/Flecricil F,ng,neer PO Box],Siutlerhum.C.[' 
1960 11[™h•iff. 1 1, Fleurical Engineer. PO Box 44. Ceres. C!• 

1955 Clarke. M P 1. MUrICIpHI Elearial Engincer. P 0 •ox 21. Somene, EaNt. C I 
1448 Cherrk FH, Monkiral Electrical hglneer PO Da 139 Randfo•tein -1 
1914 Coelice,F J Eleclrica]Engineer.PO Boxll,Evalon,h 
1947 Cowle, n W Municipn]El,=rlon!Eng,nuor PO Box]) Burber[on TU 
1446 Crni, J S . B•,rough Electrical Ing,ncer, PO Box Iii Newcastle. latill 
]411) Dr•r 1 Min cipal Fleuri'.,1 Fngirieci PO Ba 112 We•mnarli 1. 
M Dur™111,1.11 N Demity I 'ky [leancul Eng:ruer, pO Box 369. P,in Flinheth, C r 
19. 13,•[in, 1 I, Mi,nicinal Eloctrical Engince, P O Box 41. l j leah:igc 
1.5 no Villicn FF. Mtinicir,1,1 Electrwal Engincer PO Bo• 1, Airl,B,[inv:[le. Til 
1414 130 Vill,en. S de V . Mirnicip:,1 Ekt.trical IFI®necr P O Iti,1• 1• 11[11••rI40[,. ( P 
194' De WIN. D P . Municinal Ele,-trital Engincer i• O Bir: 1 1 WI,Ii}wmore, C.P 
1944 DowneY. J C. Town Eleelrle:il Engineer, PO BOK 4• $18% .1 (pa'Prexld./ 
1947 Driwni•. C O., Ch'Y lie[ Ii·,cal En,incer I] 0 !10.: Nl, C.u'll Ti,v.n C P Ir.•R! PrchidenL, 
1[,17 r,reyer, H C. Auigmni Fluctrieul Fn,neer, 1,0 3,ix 94, Kri,Rer•dorp bl. 
1?59 Durr H R. Fleelricul Fni,ncer Peri·Urblin Are:,4 H•mill, 11(i.ird, PO. Box IMI. Picturia, 

T,I 

D,qi F.r,Win, J G F. Im](iweh Fleclrical Engin•r PO M,]. 11 Fi,court, Nal 
1044 Fisher, K M '•11,11!.,Ir•I Flull. i[ .ni,in,ir 1' 0 110% .1. Dethkhern ..F N 

M, reh:-, }1 }k-,Ill, 1 h .il i .il [ I,ulli, •, 1· 0 80• 17 1 4.110•Ac. lulu[Ind 
14,61 Fra•Ii/. A, T .,1.1.11[ Cli, Flihirte.d Eng,ne,!r, P O Box ., C·u;c Town 

14 



Die VERLNIGIM. un .ULNISWALE bLEKil[,ITEI'boNDLRNi•11Nob un SU[DELIKI• A•RIKA 

1941 Gurl,ke J M. Millicir,r.1 FleLITI.]1 Fng,riee[, PO .11. 99 KI,!r.1,1. 
1919 (lifuh. P '. Cily Fle·i•i,- 1 Fneineur. P O Box UL) F.11·.1 1 und,in < P 
* .*, 1. M,inicip·,1 Fleurk.•1 Fng,inee, P O Bi™ 1 11. Gal,inma 4 R 
1960 Greise. U 13 'hiwin Eleclricil En,liwer 143 11[1, 4f, •el•'ruit T. 
2,213 

..= 

1044 I firpcr, H J Munic]FG! Eleel·J„] Ensineer. P n }ti™ 21, kn,ina < 11 

al'eli, C. F. 1...Ly City E '·clrical Enlincli· PO Hil .X 'hicinfanicin O.F S 
aigdn,ih. D. Munigal E•ee(rical *ineer PO B•ix . MiddellurIC. 
alliday, K. W J 'un clpal Electrkal Englneer. P O Box S Porl Shetone. Nalal. 

1 27 11"vey. AQ. rewn Eleciric:,1 Engineer Warn,h 1,6 1•I 
. Ilallingh j I. |,111,1/Ir,11./arleal F. er, P.O BL. 8. Ril'ville. OFS 

195] liatwich, A I[, ) , T•·;ir, :ind ElecIrical E,Nineer, PO aox ' '. Den:.elsdorp• O1-·b 
195• }14·i,ni. A R Tewn lili Fle,(ral Fng,necr. P O. Box 66 9.inilernin, Ti! 
1956 li,hhs. [ L Ti,·An Elear].] Engineer PO Box /6 Virginia. O FS 
p.3s Hug« D J Cil¥· Elcetrical Eng,neer, P O Ba• 413, Prek•ri L Tvl •Pas• 1'•sideni) 

1*14 1.lis,I.1.IuwnE]eclri•alandWat•Eng,neerr•OR,•111.Pid.crsburg,Tv] 
1931 Ji>ne. GE 1, Mimieipal El..CUL,:n[ Eligil-Ir PO B,Ul 41, M:*ling. Beehutrali,ld 
195) loos[AR. K.Municip.,1.learicilEngine,r PO BAMi.OLd[Nhoorn 

1946 Kant·. R W, General Mar Ner Elearicil, 11.parlir,rn, PO BK,x 699. Johannesburg (P L·,1 
Prcil']unr] 

1949 Kirheiger. M N Town Ingineer, PO Bok 1, Huthal, T. 
1949 Kruger. M J C Murieimt Fle-cid Fnlincer.PO Rn, 11, PuT, Alfied.CP 
1959 Koe.lag H J Elecuical Er@incer PO Box 19 RivurNdate cp 

1931 Lategan. JF. To•n Ele¢,rical Engineer PO Box 17 5;Lellenbasch. CP. 
19,3 Lees D.]i,w/Elecl,icilEngineir PO B.™45 ..1.1.T. 
1944 Lahman R. Depul) Uneral Managur, EJee(ricity Deprtmenl PO aux 099 Johan- 

n,-*burg 
11)56 1 tiwig, L.. Town Fktricil Frigineur P 0 Hui ., 1,1,ra ]My. C p 
-7 lembard,/ CilyFle-.i,Fng,neer PO mix 141 Gerims(on, Tt,1 (1•reudeni). 
1944 Later, G A. Tmn Fleclri/,1 F/]nm. P 0 11(ix 96, L oill• Triehard[, T•1. 
145' Lutch, E C. A•isi,ini CH, Elecirion[ Engin=, P O Bi,% 73, Salisbury, S il 
1951 M. eque, ' A Mon':ipal ..leelri(al En'neer PO Box € D: Aar, C P. 
104tl Melruvre H A . A•, T iwi FL .rig PO B- I. Vercen,ging 
1948 M- J A Cib Elearioil Fngiqeer PO R• 194 Kimberle>.C]. 
10•M MeinIJie• PA. &11,opu] FUrial Fligince, PO. B,]i: I. R,Menbur# 111 
1948 Mi,chell. JE. Ci[, Eluelrien[ Engineer PO 11,1. 73 Silishin, S. {Pali¢ Presid,no 
1929 Mikke T I, Lwm L.[1 Fleclrieal FnplnL/1 •' 140• 23, Pi©L Ruic[, 1,1 
1934 Muller, O 1, A> ari,1 Flecrieul Frigircer. PO Bir, 18Ii, 13!01.mfor,win, O.F.S. tr Lit 

Presiden[) 
1954 M,Noil. 1 L. Burul' EJeciri.1 Engineer PO Box 72 Singer. Nall 
]052 Millen. 1 J . Tow• and Elecifical Engineer PO Bex 24. Tzaneen.Tv] 

1955 /01:,h D M. CIL> F.0drIG,1 Fngir,• PO Ink 49. Port Elinbul. 

195.1 Id¢ndan!.M W.Tow•Eleclri€01 Engi,eLr PO B©*4. Alberton,TU 

* Palll IR A . Mlinic:mil EleaTiuil Fngineer P O R,i• •7 LI,lit in, Tembu:and 
1052 Pot@Leler. N A. Municipli Electri,•1 Enginuer PO B[n 1(16 Brns .I, 
14/ pre,orios, 13 R To- 1/ketrieal En#]neer, P O Bix 19, PAn/ O F.5 
1952 Prewriuh E dc C. Electrical Eng,neMr, P O RoiL '11. PL'Ic•efureon, 
igM, Pre,or,us, L W . Assisiann Electrical En,ine,r. P O 11[ix 23 Ni•I 

19•7 Ka•w•hach,G F Eleelriea]EnRineer, PO An99 Kle,·kilorp 
1*16 Kedman./.1].DepulvcilvE[eclricatE,wiecr PO * 803.13//way. S.]t 
1927 -Jil-, Hj, Miuifupa! Etedlical Eng,ne¢T· PO Bor ]2 Paarl, CP 
1[•48 K,pleke. G ... Town Electrical blginecr Pi le' ..#/ 0.r 9. 
1954 R•t J.W, Muncipt Eketrical En,ineer PO Fl- 34. Polgie•crsru• bl. 
1934 /05sler A. Municipal Rice[rica! Engineer P O 140, 34 CradJek. C.P 
™U Rossler W., T•)*n Electrici]Engincer.PO R,)1 102.KT,le#OFi 
1[44 K r.]1 W. lorouNh Eleclrical Engin=, PO Hin 97 Vrvheid. Nal.1 

idiq Nih•or. A it. Cit• Fleam: d . ier,· I'(b Bin IN€,1 }Il'I ,•,¥0. % R /!•a€ 1)'Lsidunil 
,94 %Imp„„i A'i Mil[-,111 [lectrical Ing n,er. 1'0 I]ox 50!(] W.,In],r CP 
™5) S•?son / M. 0, Ch• Elaneal ErgmeLT 1'(3 •10,4 147 Durhin, N.Lt.11 ip,IN:. plc•idcni, 
1946 Sims. C· ...Municipal Eleclric, 1 Engi:leer P.O 14,%,1 1, Tile Srnind. Cp 
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Die VER!.NIGING nul MUNIS[PALF FT k:TRI[[·Fi rsoll'INF..IN·..% v.n ./'nn.liE .RikA 

1937 Smith, 13 I.. Mu,1// Fluclrical Ing,neer, 11 0 130x 21' 1•ok4hilrg. Tvl 
t(134 S©cni, t . Ber,•1]gh Electrle.,1 -8,11«r P.(1 Biu: 29 Luavi'h 14®il 
14'56 Sulter.r, J.,As,Ian'Elc•trlu![Inglneer P. Ikab,5.Germision,T€. 

1047 Th Lickwrav. W (i ] aka Elceirical Englneer, P O Hkw M Kol.%1ild, EO 
•44' i heren I C. 'Linle,Flal Fleeincil Ergincer PO Box 17 W,ire•ter CP 
1946 rherkin.G C..Town.leclrici]En#in.,r,P{).BoxXVilnderbijlpark,Til 
1'>11 11:rner H T Liv.11 in,1 F]LUr im| Erwineer Pr) |3|. t Jlril LIi, 9 Ik 
WiC Turnhu]1 A r T.iwn unil Fleclrical Er,ine•r !'O Uig /. Vurecni,(az 1.! 
19)ii Van der Wer•e. F;, Munic,nil Electrea' Engineer ]43 B[,1 RK •tilionle,n,bl 
1459 Vin He,irden B G. MIL. Elec Enp p. Box: 4, Frn,cle -1 
1£•57 Viin [Lerden W ] 3, Eleet *. Ork,n He;dlb (hminmwe pU BA Zol Hekdulbe•A 

T,1 
1,16 VIL,1 M-·deriour[. 1 K. L F[impe. Town Eletrli·.il F.ngincur, PO Hi™ 41. Horri,·mih 

i,r. 

Z 9 'ar, dler U':Ilt ' 1, Ta.49 F eelric,1 Enginucr, PO Hox 94, kruge•d•rn. rvI, (Pi• 
Pr.,der' 

li Vergii·.uni 

P 1, Mun,Opli[ Ele¢Lrical En,neer P 0 11£. I L Brakpan LI. 
1 1 Vi Ach<•or, D R Town :ind Eleclkal Engine,:r P O 11,1/ 36 ./. B..ort, CP 
199' Vir.ier P J 'dunicir/ Fleolrical En,neer, P O Hox 1 Witb inL, 1/I 
19'•7 Van .ANfion J K Town Electrical In@ireer P O .ax 60. Sasolburg, Til 
1411 Waddy. 1 ... Cil• [le•rical Lngin«:. P O Box 19'4, r•ewrm.•rniburg 'aiut 
1412 *•Idren. FR. Mirnic]pil Eleeuie:,] Engin•r PO Ri). a Wihis B. 
1952 'ird H I. Borough En'ireer PO Bok 'I, (ir«ewn, Nam! 
* Willmili A 1[ , Ass,siant r.learli:,1 Ely,n«, P O Jto•L 4•• 51,7,11•p, 1/ 
1*a Wil:•in. I . A " int CiLy Flectri• Eng,nuer, P.O 11* ·121, pre.or/, TV] 
1948 W inlridpe, W E L, Town Eleurical Eng,neer, PC) h 24, H [Lrding. Nat:,1 
1481 Wwhilh, G D, Town En/neer PO. Box 551, Hulhlehum.OFS 

1'•56 Yednikwn J , Muni,Lpi,1 Eteelrical Engineer P 5 Rii, 111. Que Quc 5 R 

Wl') Z.uismer H M•niciru,I Ek•Incal Engineer. P O Hox 10. Hermanus 

ASSOC] AT/9/GE'SNOSIEER I•PRM 

1959 'ter. J 11. Ii,•in f le,irielan, PO BA IS, Ven[or'.dorp, 1,1 

1959 6,rpe= B F. Inwn bleurle .LI E,igneet 1' O [mx 11)•, Al:wl,1 N©rth ( J 

141/) Flini. V O. Aeling Ek<.1,-i,lil Er,A neer. P O finx 14, 1,1,[146!]burN 'ht 

1•60 'red. J. J,Town'llerician,PO Ba,•2.Whiteli•er 
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Dallon. L. Ir'peeler of F:,an.. 'Fo•eering' Ji,•Inn•horg 

Windllci k Mol>neu'. O ... Chi. Elecria ./*. Rho 
Dicken;on C R, Reg],inal C,]Tilroller, N Rha de•ili ..... 15,!law.I 

des!.1 1 1:der:il Mirisir¥ 'f PK}%[s, Living§tene 
O]di, W H 

nrc*[• IHM 1nitilu(io• of Cer•i•caled Pregident Municipal /*ion / 
N Rh..i:i und N./.and, M©¢hanical & Ele•tricii] Englnee:, Joh•inne•· L...... 

/'M.:iney I M E. Dj£tril Engineer. /110 

Herr„•Im, G , South:rn ...... Dcpartme.1 or destE, Rn,lw.4, Livingstone 
Engine¢"jog Ind Con•truction, Suli•bury. Put•™}n, (] R Fed•ral po,•.er Board. Sali•bur>. 

Inris. Col. 11, SouIhern Rhed.il nemimment I 
Engineering and Can=* :11* Prel,ili- W . Prns 

Jau•n, A, Pre•incial Adnlinislrieon of [he Kabb. M G. 1.*ne 
Cape of Good Hope. C ae Trwn R.,sh©I ' I M.nisi. of Power. Sali.bury. 

lang' R. W. S A [nliu,ion of Mechnie.,1 
r.nuincer Innaurg W.ill[ Miril•tr, •,f Power .... 
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The Consulting Engineer soys:- 

"SPECIFY 

ALLENWEST 

CONTROL GEAR" 

They know the right 
Starter for the lob 
and they have it 

in stock 

17. WEBBER STREET. SFI.BY, 

JOHANNESBURG. 

P.0 Box 6168 Phon: 83'-33 Ii 

1@1 ALLENWEST 
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A..(IATION I. ul·hi{ I.AI ELE«ER' cr\· UND[RTAK[/Gs 0, soll[[ER./ I] IIci 

1 A])F. 

'.14 *I H 9,1%*I 'Cl M./ . r . H Ji•h:inge,hurg 
Alle 4 Ji,h in..... Mara. "r· ' I Pre,wrin 
*,1. M:'ll %1· I E lohann:'bill 

. i.1 inne•hILI M.... 'Ir· I ' Kinlerk¥. 
A- Mr. 1 (. J,ihin-Jury 

• i L 1 1. . / I 10hunn *g •-119. Mr, J J .1,Nb•,r, M.11. U. r 1 11™k..rg 
11/Ne' M...1 I.in.In' I Me>.·r /•: W F. U•IL//' 
./.rk Mrs T R J ',ib,inne•fuirr lili•.. Mr I' P. ]ch:,•1•.shur' •ler•le.n Mn I C Bril' Miller Mn M ' W. liann'h./ Hin•[. Mn F.Elli•,1.ry Mill. Mr 'T.M.%.,Jbur'. Uraim Wn R LA *one Mill•,i M , " }1 J•,haline•burl 

M,•chtl]. Pi}I,heAiralm •lr· I 1 Ci,Iderb·in Mr· H., lill*. 
Mol. le, • %11· {. Checkei # ' I I'l.I, rli ' . Buloway,1 
/©rr.. I· 'r J ' lilli n '.11 1 ' 1•,i,11,1. 1./1, A Joh•ni,clihurg. 
Merri·,I 'll·· R ; ih Lnne.burg 
Mulli·, Clun- Mi lEi Mr· li Fl,(,iri,i. h....bul> Muli•r Mr• 'i ' lilin.Mr I I •.,I..i" J Bioemli•nlein 
&,-Nobb· Cithhen Mr 1 1, 1• I,· D., 14).( Elizabeth. ng,14,1. 

n.lile,. Mr· 1 P .p•Ing Ni'le M.s W 'urban. 
die .r Mr 1 1,16 .ILITE Nel. Mr• A U. R'*i. 
de 1 ang I irl•in. ..., Mrs F. vlie Owe 
Dieken••r M, Ings•one. 

U Ini.. Mr·. F M.Lh&....4 8 M E. | i.Ing.Li)n, 
(hlu. Mr% 1)i,Id M ril A 12. libhurg 

[hiugh,> Mr. H /K P.iull MA R. A.Bla'.a 
&'IB. All· hur, Pulvuer Mn N A Brlk 
1»me•. Mr Pretorill•. Mr,• 1) R Par•• 1)rLJL• Mr r. .Ji.Lnlk.bllig. Pie[,irli,•. Mn F de C, Fuichefitroom 
E:.in .r• R k Zuider P ar' RUI.# I ...I" 
Fmen Mi. W J ri. Jil,annu.I R.,bh Mr - M G L En*. Irx J € k. Purt Elinibelh 1,1/EW/1,4 

RI•I /, 1 A Jip 
FrAin Mh J • F, Fl,Lrill innes'. 

Roili.•rr /1· Il / I. hJnlieqhurg 
• k I I Fo•] Mrs . P I L,/,1 . t. 1 ' li., i, i.·gh Lirg 

rrank, Mr F Pr#ri.] R,• %1·• I • pii,g,•r,ru•I 
rrdnklln, Mrs, 11 C Pielermarit/hurg R-Ill"r I £ r.1•ll(k 

Mr. M Ji•h innK·*re R-]er Mn ... 1-10]ing Kroon·•,W 

Gajechilb 'r• 9 1 1. Preb•r, i Selle' Mr4 A (i .i•mene[ al 
(l.* M. W J loh [iline•blir' Shor-1 Mrs 1) 9 (•ern,i•li.n 
Gal, Mrs. PA El' 1 •ind,in q,h-,in . / R Bulaus>i' 
&. Mr. A ' Ji}hin,e'.]ry 9,dne> Mn F B johannesburg 

Elm,•4·in MA I M O. 11.,h, M,1 6. It Alber.on [/irtan 
S il. r. M. R F. {i,rrr, in. Il,irk.w Mr. W (; •en P.in 
'/1.. B •lunderloq Mr,1, W Il.uni. Mi• (; 'Inn..0 
*n. Mn r. 1-dlnmilh. 1[,chen. Mr. Il H Ji•hinne:I'Jig 

11Ue. M. l. Ji,h,inneshill 
1 heran, Ir I G PL,rch©Aireji,% 

1./. /1/ J 1 PI:IcnhiL' 
un H LTI'll. M,4 (] H. Cape Tnwn Mn Mi•rti•n K ili•hur> •,IA. ri Un W ti.]•hannesbll' 

lanc MI J.'binne.bilig %;in di· PiDI Mr, R E Brnkp' 
k.ine Mr• H * 1,19:11,nuxh•,I win der Ber' Mrs CJ. 1.eul. 1 r]ch . 
Kir«.h·wr Mr, I Salishilr' "rt K.inipen In C NLWC•4[1•. 
Kruon \In 11 J 11],shun. 

W;•ddY Miss PILiermarit,hurg 
Li Pilge M n W < I,ili W.# * 1 C' Pie. rmari... 
1 -Il' M .· ' I M J••n,i ni.... #Ilen MA K I. I'lilawa• 
•'A:40 'di. i. I M ••Il·.hun Williarn• Mn J T Johanneaurg 
Lee•. Mr· 1-. Ikr·• •1 &. #' I H. 1,11,.irine·.hur' 
1 .#[Ird 'r • tier.lil .. M™ 1 11. Sllighery 
1.irn. Mr k I J,•han'.bul 
I Liller. Mr C. A L.lis 1 '.hal l id Liken. Mrs J lue Qu 
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AbSOCIAT.}N OF ./'ll{ i./1 ........ UND'Killills <)]·' s.....RN 'FRI.I 

NOTICE OF 35th ANNUAL CONVENTION 

Notice is hereby given that the 35Ih Annual Convention of the 
Association will be held in the Victoria Hill. Livingstone, from the 
Ist May, to the 4th May, 1.961, both days inclusive. 

DAVIDSON & EWING (FrY.] LTD 

per: R. G. EWING. 
NEC AFT'.I 

AGENDA AND PROGRAMME 

SATURDAY. 29,h APRIL 196]. PI.r·"Su•r•,40rv Reme' Coni:o! 

9 30 arr,g 30 F m.-Meellng of E•,utl•ve DI'.u•i•n ./cm. ' bv E. Brod 
.,In.·11 Victeria F. Ils 4 Ing . AMIE E.. Electriv"y 
Ho•ul [1.[,1 Cll• af • Ll,•bur• 

I•1••KI•%i Or I. P. Jr 
MONDAY, 1st M.,Y, [g,•1. 

10 m 3 m. Tcli 
1141 i Regi.tration and Muc of Living,lene 

F,ilder 11.00 .1 iii -hler 'The Allicalion / 'Audie- 
freliencY Ren.lie Con,/,i ./ an 

910 lin -Welc, inw 10 Ti,ing. tone by H Q FleclriciiI '1.1,1. Undurulir./·s D'· War%•ip ilte M.,yor of 1 iving tonc Inhilt!,in Ne,wi,rk " b, J k. V•r, 
W.... 10 Convenlion by L. Ahlfi L!11 1, St. H qi (Eng] 
Hepres©ni.. rif ihe City Council of D 
' 4.u•I,in In 

IrnillInn Pu•. 

2.10 p rn Arlk,ul -Lunch Opening of Lhe Conventi- 4 
. /. 6 W R 1 An., C ..., 2.10 1/n Paper The Lkiligation / ]Iydro 
M P. Fiuleral Min,%ler ,•f Wi•rks. Flectrie Pewl n the L[•ion of South 

Afrien, + C F. R 
'ludion of Prexiden' Lingfard. 

M 1 FE M (/ Al I.B E 
Ven,]e of nc•t Eonvertinn. 33{1 pm-R...rnen 
Fle/·l,In of Vic' ..ident 400 - D• on In Pu•cr• 

.. am.--Refre•hme,1 Inlemi, 443 pm- *•= 
114• Ii,n--Apol•,cs and €;rieting N I' 'm Mell¢rs- r.runi. 
11 I' .1 m. Prelieniation , P./ 1.s'.. Med:I le 

and •ertifiuie) Ge r In -•elic•hnill 

11. ' m meel n. of .....© Council. WEDNESDAY, 3rd MAY. 1.Jol 

114• a.m.- Prc,idcntial Addre. 8 10 n m -/.eling of Execul I ( .... 
VIeton' F;,1, H{nel - '1 124i pm-Luncheon Id,(il]•nment. ]Wee§sary, 
Flight to 2.30 pm Knribu 'r iho*e - ..r ' ihe larlba Pr0* ·· D¢legates b' G *e R Po'er cleried t(} m:.le this yon lA. M.LE.E., trip 

M I M«ILE, M 'hod 1 I 

3.10 p m --Refre•hmenls. Tfi> round Fnlls and at 80.. Trip 
lime• 1/ be :irr•inged 400 - D•geuysion on Paper 
A•ern.i:ivc 

4Ai orrangenicnis 'ill bc 
pin-Adiournmen, I'll for ./. visi" I. Friday for 

6 30 7.30 . m.--Civic /:ce' on. Im #-Ill bc at Kariba on 

Wed'iesci" rUEMI)AY, 2nd MAY, 1,6 I. 
Zia 70 -1 he •ir© 1¢41 Sho• V.oria Mall 

am-Execul,v, Council Moellilg-Vlcinria ' 

Hall, 1.,vtniMone I.IREDAY, 4th MAY. 11161. 
930 a.m.-€on•enli,in .un•' 910 im,-CLin,enli•in R=. 

COnl,]Ill/]Call' frill[, t'•U. il. Commill:LI,i,n. froni Coun'il 
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Die VFRFNK,INE• •·ali. 'UNIMPALE ELLKIRIbrlinl·SONI)ERNFMING5 van SUIDENKE Allill 

KENNISGEWING VAN DIE 35ste JAARLIKSE 
KONVENSIE 

Hierinee word keimis gelee dat die 35SIe Jaarlikse Konvensie 
van die Verenizing van I tot 4 Mei I 96[ in die Victonasnal, Living- 
stone, gehou sal word. 

DAVIDSON & EWING (EDMS.) RPK. 

per: R. G. EWING, 
.+KRI·T,1.1'.W. 

AGENDA EN PROGRAM 

SAIERDAG.. APRIL I./1 9 :D vrn.- Ki ..uns..... her.I 
9 m I.-4.30 Im -Vcr#adering win Uolier B.rific /n le-niee:. 

ende K=,4 In dll * 
lefur.it Toesighoudende Arsi./ls· VI'll· Pull· 
heheer v.in n Ver'pre.dingsn/' *r 

MAANDA€, 1 MFI 1.I F Hi W Dip: Ing. AMIE.E. EJek· 
Ir14'(11•..rtenien! Sud S.•li•bur' 

8.41 vrn.-R.I.:rai.li . ui[re,king mining 
*r•king •in *£ 

9.-,0 vm.--Ve-.korainy in L •ing•tone deur 9, lo.*I) ,nl-Te¢·Fl,4e 
Ed die Bilru=Ler 1 1 IN) wn.- RLE|Lr I li ..Ii, A. und /R van 

Verwclkon·ina ip K,in.L·ns,e dcur dif Ou:Ii, Ir.·14•li,I• .......r •p 
Vcriunwi,ord,gcr v.n iii. 9! Ld•r:.i, El·'ri· I•Il i,Jernunu le . .er 
Min G¢irriliin 1-•1 1. •-1 d,ur J. K. r.in Atiftin 

Bhi |14. (Ing,l. 
An. ke O.en:ng van K,in'enie 
diur S• Edele G W R l'Ange CA F., Hup.king van lf,ral 
L V. Fcder•le 'll,•ler vii Werk' 12 'lin-Mid./. 

Verkic•ing lar Pre•ide•t 2 . Ili Refu-,t ..1. Henuiling vil, Illdrl 

Ver#1deTrick va, iolgende Konven•ic elekinee Kng in die Unle ,an Suid· 
Afrika, deur C El I ar,Nford VerlieRing ·nn Vi•·Pre•idunt MI E E M ...... 

,•NK Im-Verver%/. , 10 In•·- Verver'Ing 
11.1• vm.-Ver.k©nn• en grnell 4 flo nni-H•./Pin refernat 
11.10 vm.-Prcs. lagie (tfircdende Pres,den, se 4.41 n. 

Med ilie e. 54:Ni|I. I) Ve:dlkglng 
S.15 i,m -Ledeinrum 11.3€ wn -Verkiesin, ilin 1 11.,iurrille Ki,milee 

10(Ill nm Veric'.ing• 1145 vm.-.de/1 •e llc.le 

114IK rm - Mii'£1:igele WOENSDAG 3 M[1 !96! 

2 3[' .m.-Refurrinl . 1•le Kilrili rrilick · 11•Ir K :0 ./1.-Virgadering ,·an 1 it•i,©rer•JI Kon,ill 
G K ./cruir. iiI MIFF I die el vi... Falls .dll 
M [ Mcch[ M H./1 E -1. .11 

./* na 'unba 'ir 'Le Af.*• 
330 vm--Verver·,inE• d,•des wat .|'' hel i,ni hierd,• r,L 

400 nm-20§pre# 'n refer,Lril ¢ ..4 
Ii......' 4.45 nm -VerdiL#ing 
Ritte orn dle *•turv;,I en/of n 

6.30-7]0 nni-Bur•erlike Onlhnil 8/Ir.' Tyd i,inct be'.,1 ./. 
Al•ern. e]ike *In. /. vir Il/%11'.(: 2 IFI ./ hill 
dic .[e I Ir.. gglruf wild hir 

8.. vrn.· VerRadering un Wilvierende Kamitee die@•le wa[ .oer,•d. b> 14,irill.£%. 
in die VI Wrill...I Li•Ing:to. 11•)(1 nrn.-leik·r &[i•ri., i.w|. 
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1)]e VERENIC,TNG var. MUNISIPALE HIEKTRISIT]NISON1)ER.1,•iING% vnnqrmFI]KE .AF]UKA 

Arilill,Il Re,•,irl of kerel.i•ie. I] Il 'm Lunchcl• ·Adi,•urnmen[ 
Ap'inln•en, 'ir- .,dibir' 2.1{) pri, DI•,i,•lon regar•Iliy Pa•r' 
*",3n .il Rep,irl /[I R•p*.f •kil,-Coin· 
n i L.e' ind R. re• 91(,[ives. 1 '11 0 m Te, 

/'i•.i. n i,i, P.tper• 400 ' m Cle&ing &,I 
1 80 'in Meling ell or riccutiv© Coa. i] 

- 

.... 

Vi.,im , Fall H.1 

11.00 11 ill.- iin€,•11.,1,in uf Min••,r· rirun• 7.30 p. ri, Inform.,I Break·up Pa- {Supper 
.ind i• Incing .i! vi•[i•ria ralls ilel.:' 

LADIES' PROGRAMME 
MONDAY. 1•.i MAY. 19*L WFDNFRDAY •d ,1/.Y 1,)61 
I141 L r, A'.emb v [-i)r Itel,ihlr•[Ijn. 166'e et 

1.1 Flighl t(i k riha ./.•I /·r ;LI,1 011!Cln 1 fer,ho• Dele•.,[e• 
./Ing whonau· e,0eled . mik• Ihi€ trip 

[04< u ni Refre.hnicni in er· il 

I!4K ani. Api,]ON,0% an,1 (•r¢elings. Tri. roiind h is and»r Boa' 1 rip 
| 1 1|) I 1, Prebkinin'ion (P.lii Pre.•:di:nes Medal 

Tinie• 1• be arranged. 
I I 4• i m Pr•,•lential Addrel Aliermilivenr•:inge•ienhian / rn•. 

Free Afternoon hir theic Ums •n Frid i• f©r lk.o•e 
W]1,1 Will he iii • riha i.n Wedne•d:i• 

6.10 p i. il p.in Ci•ic R.eepi. 
MI)(> p r,1 --The LITe Shew, Vi•[.iria I 

1/'ES. A.. 11,[1 M AY. 1961 
aim Drive a.id In.irn in g iIi % i, h the [HURE!)AY 411. WIAY 1.I 

May,]re.4 
. r,1 -Frel L'I•rneon 

H.|)0 p,|1 - Propmnic L. 1 r,Aa! rhmk 1/ bo 1.10 ..rn.- A•en•hle for le' und C 1/4,n, 
ho.. al Viueria r.. Hul.1 Sci•lon 

Al'.1.11.Clk 71{) pin -Inf,Nnul Brelk up Parn 'Sliper 
Menilien' F:/uni rd /:ineing at Vieiori:, Fill' 1//] 
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Dw VE}t.NIC,ING var. MUNTS,PAI E .FKTR]SIT/]TIONDERNEMINGS van WID. ]KE AFRIKA 

1*-1)7111.'. 4 M. 1961 lichp™king val refern.il 
010 v. Ki,nwn•inl hen.•• 13 .1 rn. Mi,]illme 

2.1{) rili, Ii«'rekir* 'i. r 14£cite Vir4lie 
J,!rver•Ing •in Eekrel.•r,•c 1 il m 
1!enc•ming v•diteure 

1.30 nm Teepolhe Be:..|cing4 tan vii.•il 'In Onder 
ki•milees en Ve•lee,iw•i,rd,Fer• 4.00 nni AAI,Jili],0 
11•.ki• un R.(Irili. 

1 00 rin'.-Vurel,derinE vt,n 1.Jilviwrende Kiwnin·e 
1•k---Teem]U4, Hi,1,1 V..'ria Fall 

1100 I. -M.•imilike hvke... I'.ia| LIf 7 . /. Infornille Afs.id./.[' Si... /1, 
li•i,M·ell. , I Ll,/ I •'ll· F,Illm [hin·. hi H.,1/ Vit Ii,ria Fark 

PROGRAM VIR DAMES 

M.UNDAG 1 MFI 1961 WOEN•DA(; 1 MFI ]961 

84• •m.-Vergader vir regi•insie cn ,[re,king 
•an /11©grit n. kailba 'ir di4 L,•111rwn,·pumn,t en Aniplelike *VA•· 

dIN- w: b.sluil h. Im hierd•/ ril 

104' =-Vervenin,b 
An,]enin• " lf Im. Verxki•/ n. In 'ruell 

Il 30 im.-Pre.eniaz.Jc .firedunde Pr.:dunl . Ritle ,!n die W:,tenal el/of n noil 
Med ilie el #Ii.Ll[] rit T>,1 .ei .paat word 

1! 4f vm Presidenl ge Re£le Alt,!Truliewelike rcelinAR knn vir hier· 
Nimi(Id L, il d e r,iL: or Vr•dag g,tr' w' vir 

die#•ne 6.30 nni -7 N• n. Ri,Tyurli•e {)111!,aal i,Ins<* h' K:.....' 
100 r,rn. Teal. Vinfi.bual, ni·•191)AG. 2 MFI 1.1 

vm.-ple.Lerrit on L.i,millee anni met 
IONDER'AC: 4 'L] i.., 

•Pes(wr•• ri)/ 
nm-Namidd.1. rn •'ni OK#end •ry 

8.00 nm,-Pr©gr•ni un Rn[Ans h dic How| 
Vic!.ir, F.ill' t..30 nni Ver#/der ur wne!-» en Afsluiling 

Al'rnati¢wclik - 

730 nm -Infor,1,6 .·Id%parly [Ni,epee en 

Lede fi,rk,m Ihi•• b, HL,Le| •i•[,iria Fat|• 
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over 

"97 

V •E V 
.. 

-I-IALIA 
through 

' 4 24% 

under 

SCOTTISH CABLES 
. 

Deliver the Power! 
. 

FO, ilapor. rubber and thet·T,ir]I,]ju•tli:insulated cables· 
SCOTTISH CARLES (SOUTH AFRICAN LTD. 
Ht!,Ld /1Ii(,8 11nd W,11. 
M·Kon,le, 1, PO. Bul 1. Teleplinne: 2-1521, Pletrrmari.,11. 
Johanne8bulwOmee 
In.... ....ni ./oule, M Mart/,M Streat 
P.O. Box 2882, <relei•lillne! 33388B 
SullisOM-at. 
])Ull)f.ILUI.['CR]3€11'€Wn 

AGENTS FOR CENTRAL AFRICAN FEDERATION 
Bi ilial, 1,] Lulate,[Cidlenill] :4 Cal,lo iC A J iP,4 J LAL 
'Inielat ./.*ry,Bulawayonn.Kill 
P]·inci.I. 80066/h.Wi·MI•ttl. Rinfrew. Scotland 



DI,l VEREN[GING Yan MUNISIPALE ELEKI ..1 b] I-M)'4[)FRNE',iINGS van SUIDLL]KE /1 kIKA 

A Thirty. Fifth Convenlion of [he A•ociati„n was opened M the Vichiria 

Hall, l.,vingstonc. h> ihe llon. 6. W R l'Ailge. C B.E... M P. 1-ederal Minlim, 
Work,, .11 9.10 21.ni,m Mon.lay, I q May, 1961 

Atindanc 41 1110 Convention 41. /. fi/:m· 65 C cial reprexented by 
52 Councillon and 67 Ingmern and A•hoeial« 2 Honorary Member/M rerre 
senting Council. or .Adh:iles). 1 hocia/ Members, 83 repregent:i,ive, of 10 

Ailil]/te< 26 Vigion (repre·.emi,ng Governmen[ Deparlnienk. Public l [LlitleS and 

0[her orga mk,[ions) 115 Ladies: 3 A.41.1 U Officiah-a Loial /353 pers# 

FIRST DAY 
MR RMO SIMPSON. Presu•Ieni. Mo,4 01 yi,u, or -ne of ru, lia,e d<ine d 

Durban Good morning ladies and genzle. rii,ind trip 1,> galig via Kariha. 31 I 

men. 1 hope l lind 1 had liu all well at the 1.iving,kine. where dunng >fiur lei,ure hi,ur. 
dart of thi# i anvention The weather ha, m will p€i·Nhly have Ille „Firt,in,iy of 
cer,minly Irealed us very fuwiurabli. and now miting tine cif the 11,4.1 hydrn •cheme·. in thi• 
I will call on 11. Worihip the Mayor. 2,>unlry. " the Viclorni hiJA T'lit,iwily 
Councilli.r Sluukin. to wele,me ch¢ Comm- Scheme dm, the ihird g„rge 
h obiall' I Living••ine. 

8 y- knim Ihi. ve.u built by /he 
HIS WORSHIP -HE MAYOR: Thank LEII'li• Fal' Po•ier Campan>. a .iouth 

w ver> n,u/h indaw Mr Paldent rirrily African Clinparly /1 m 6/. .omewhere 
I would like in .ay hiw ver> nice it 6 0 be i: und 1936 

here with F /. morning. and 10 ,·ce 1, 
among.1 wu .onie very old friend,. whom I 

wax ullimalely 40!d to Ihe Northern 
Rhode,ian (10'·emment. have known for a number ot year<. 1 becallic am the power 

/.6 hop¢ that o,mrany no, 1•ke all 
m„, grate[,1 20 .ee y.)u and B the Per down 

51 1112 Union. a. [hev wiN#,ed will be with u' for in the fir.t 
many nvire yi, tocome 

inst.ince. We are rather .orry dboui [hat. 
Now. Mr Pre/di. Iionourable Federal becau• ihe potential •4 the power company 

Mentber. Ladieb and gen,lemen. your wives. here 1 quite a ble M 
and all good people pre·.ent here [his 

Although we g:nerate a[ a great pleasure for the mormng· A i> indeed pre•II 
mement ./ 8 megawans / 

me to welcome yon here to Living,tone. and clearicity. 
which i< ninre or levi trmging u, ona peak to enjoy with you the procceding: of your now. we can 1/ke from thi, dre, 180 w*N. //11 1 hip to attend. Living- mega· 
watli / electrie][v, and [hal k no 'mall feat 

.l,.ne I. pm.ibly one ./ the beit venue. ihal 

>01 coull hilve IL,ked for >our conferenc, Certain], aller.11,0,1, 4,11,ld h.ive 6. be 
and from >•iui agenda. I ni [Jce thal yi>u have made 10 1,1104 u. toi take 1111' Inioum of 

a paper denling .5/ h>/0 power. wer from the river. but thill wiuild nol be 
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detrinienla] 10 Lhe fa]E ihelf. w therefore we n Spe/ale w,hird .1:in un, Afrikaan, 
h.ive dic plitential lim ,/ h,dru gener/„in .preke„de priende hier vandal en aan 

m a ¥/9 hig wa>. and perha/. who kniw.. hulle Q on•. ..Bale harielike welkom. on on, 
w muy yet Ime Kariba wning in wh u, h„ap dar hulle ·n hale aangename ed hier 
and allawing us 1.1 *ul.tilule fi.r 11:Ir J„rt· ah& ·· 

0•mingh *,(iner or later (Applau• ) 
And thank atiu very much bdia :ind 

Our st,•111 ilatinn k Imied i, 1 ,aid] be gentlei,]ell Air th,• opportunity. afRirded / 
fore. a[ the third g, irge 11 i. a preli, litile Li,ing·®ne fix which I am ,/,cia[ing. in 
•iathon. and il hh hail h. triak :ind Lribula welco)ming you heR mclay We have lot' 
1&/3 ov·cr ihe 1.Ii few >ear• i# fl„/k I do 10 /(Ter. •c have i,ne of ihe grea[N +Ight, in 
Lomm¢nd that you all gi• ami •ee Ihi• •uiti,in. the w<irld le Vic[,iria Fall. Our ha.pi. 
b d se¢ the ver, hne •i•rk pii[ hi h> 1.1]i„ H go.4.1, and .e 11„pe y„,1 will rece.e 

engimr,. boch electrical rild i.il. to uy [l il well 

promit [he um '11 a linie whtm] ll'e 11,14 
Raters were ridny IL the gtille,\ ,11 111" build Thank you very much indeed. Mr 

ing: r' will 'ce frum Ihe pri)lection wall 111.11 Pre>iden' 

placed n)und Il, t|Le enl•ri,•i,u·. 1,in•,iuil 'if 1'}f[. PRESIDENT Thint ¥[u ver> 
irt thai hal 1.1 be (1••ne !,1 the *mal[/1 m,kh. Mr Mayor. Your wele»me ha. cer- 

„ible *pace „,1.1/ble. and 1 mean inwille* minly been very warn, und genume. and M E./2.' •,ible prace Available Yi,u Will 13/lice who arrived IM,iFidayhave/ready'ampled hen / U /down (helro]Jeyth.il il ish/rdly a fuw day. 01 it an,1 all I am .ure have 
Uble 6,r twi p,hiple abreu•[ [•i walk din. thoroughb en joyed what we have ·een and 

¢,perienced up io [he Pre,ent linic - thi, Now ihe tir.[ power .tati„n wa. buill / 
augur• very we]I fi•r a mi.•'ce.# Im· 

1-1.ing··ILine in !905. and ihe fir,1 /rect Ii&158 ,¢nlum 
w¢re Lurned :in in 1925. Thi• 1, quile a 

muniher of >ears after the fir,.t «utilin 1 wi11 now call " the Crine'llor from Wdr. 

=Mid. bm 1 12,ke it from ihe nmnher Germi•[an, Cir P,inli,rl. to reply 
4 "opean 14: in .derril,iry at the (·I.R. C. R PAINTON. GERMISTON 
linne. h did nol #ant any .Ircet light. Mr. Pre, ideat. Y our War·hip Your Hm.iur. 

ladies and gen emen-On behalf „f the C lh¢ Lly d cif pi,wer in (23 was vielhing Council of like 2/·. Germi•wn. it i. indeed toda> we ./ a privilege electricit> und we [o he able Iii extend a hearly w„rd / wel 
h•m•t "f felling /u the /eup" elearl¢Ity L'inic Ki >ou all at 1 in hi' c on ihe Federation venti,in 

Harielike welk„ni :,:in , 1,| „:11. dame. en 
Thc Vietoru Falth Pl,wer BunN here can here le Ililturany regre• mat i• ha:, IN 

generale electricity al the k,w ligure „f ./d. been B/hle to hold thi. C:invenlion in 

per unit. whih I lake it will be fur more Germiblon. 21,; we have much which would 
cheaper thart Kariha will e,er be able to d,1 hive beer, af interexl to electrical <nglneer. 
in the year 1970, whkh .,fter juggling urt.und An,Ling t Kilier thi,IM+. ilur Ger,ni,[,in in 
d heure, by [-,avernmem „counlane, - d-% produce electrical ;#itch gcill, I•|• 
and 1 ,uppme Lhere are a ki of y.,u here forn•cr. moton, cable' Itlkic ¢'C . but 
6 4-Id knliw how m do ]5 you w,Il ihe /9/ thing we & M h:me I. sufficient 
1,/hab|> lind Ihat ille„· ti,8/9 i,gurcin /70 accommodatien for a con,enit,m of thi, die. 
•ill be ah,ut W. per uni[ However. 1 85 Me Ihal deleeal¢.4 will 

.So /11 •Ul nk,re in .e I. en/> Iheni/Ive, 
In-1 the plea.ant and 

ilur inl,11 
slaui.11 deve!/ping beauliful + 

inti. a veo big an¢ uki· urr,unding, i.r Li,ing.[i.ne than in 

mately. a wecan rn.duce cheap busy indu.trial 
electricily here :ily. .Ind we .11 knog ihal 

tkit people who want i n•mic·]pal enelneen and el,Inkijlor,• are 

generally •,liverwork / th:11 ihe> dierve .in 

And now. ladie. and ge,illcnien. 1 •ould wi.kinal breilk ' 

ju t like 1.3 hay a fe• i#irl i i,ur Afrikaans IL W." 1101 (or 'he :inje re.-n 'har w e 

friend. here thi. niorning iub/i/uied [.i•ing,/ine fi•r Germim. a• the 
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+r, 1 heard [hc (irber day ab.lut ihe ladi he lighl " Bi,t IIi, , i,1.0 2/v ·•Al >b, njuch .1 

whe •aid. ·· George. 1 have received a letter 
frem inoiher jaying 'hc k rli,1 me/ine imr WeIJ. " lit' e J, inie a k.ng wav frum I e 
InviL '11,111 lo vil,il ". a·. we do not appear [i' 

e,Id day, and wanI her. even electrical enwiee,1 11:m 
Wha, doe, de mean hy that 1 1 

10 #rite and tel] her w , ime a[ her plogra,ed alittle ! acked wu 11.</[heyl,ivet<.pul 
light in didn'[ dark m convenience You wrole m her place.i an,h// .u,unm pe•,Ple., 
fun 

>eu?" 
The•e .treel le.lit• up ilie inii,i p•irch *M 

'· Ye,i aid George. -· bu, 1 04,]dn'I Jininiy w.ini. i , gy ·' Goodniglit ' Di Jenny rpel] ihe wi,rd ,· 2/enience .0 [ made it 
r a. a nia>·or Anke expre./ hlbelf risk ··· i I=ughter.1 Perham Ilic· ele trk.1 1 016,wleer,4 1hink that 

Mr Pre.ide,11. 1 4[m.:rely hope lh/ y ./ by put,ing - w n„„11 light 111€y dre irn 

deliKer: hin• will k truilful :ind [ru.0 (hat pro'ing [he world'. In„wai. 

>•Du will M ireat the papers delivered a[ chi, JudgM b> Ille ene,neer. m:,di:™ce„, ankl 
cinvention in 11: ilme manner ., the ston i,rrndialil ci•uatenance• wlie wgitin• i,•ire 
ah.mt the. convention of electrical contraclor. [ighL in flark places [ a,11 beginning c be 
rach de·leg,•te wa. require€ 1. te]1 how mu,h lieve [hat eleetric:il eng"'eeT, are h ing hin,1 10 #ire a nion, Finall, ane big 4"nit 

matehmilkil•g. N•4 khal eleancity I. really breely fello# go[ up and .ald. ' Wh> 1 ean r,4 uired on w:h 00027'i•ink. f ir I 31 'ur¢ t|'/ 
wire a raimi for half whal Ik.e fellow, are 

y„ung nineteen /n.kii,g sweet zighteer % hai] 
latking :&'.. 

must experience more 111[. 1 Ii ere 220 ./. 

The next di he n taken / ul Lhrough hi. 4„, m a room 

and ii,Id in wire h hi. way. Tti the amdic- While we dimbt. the ityhl in e,/h i,1]le•'• 
ment of le de|/pal/4, he merely fa.tened Ihe eyeg on wham. would pro•ide tar 
wire in ihe iulk with ,[Up]C. gre'ler Illul/nitii'/ 11'an aly'lie pre•en' 

here un hope m prilluce 
· But yon Lan'I put up eleari' "utg 

tlial 4.·· he m *1 11 i, :Lgain,[ the Mr, Mayur. m helialf / the City Counc]1 

wiring regulation'. (,f Gorn//ton. and all ti,/ dele,zile.. 1 /,iuld 
like wi coi,vev our acre 11,14 1,1 yuu and 

· Wlial·. Ihat r he a,ked. He 
... wa. Fur Council lam iure th,/ delegate• are 

ven a i.op> of [he wiring regul/ii n. and going t i emo' thi· c'in venic'jit much ninre 
a, 101,1 10 Aud, it overnight The next beciuse n „ 

being 
held in 

Li,114:hulne mnig I 3 

laid Lhe hook m the iable al [he 

convention and remarked. ··Well, 1'11 he Mr. Paldent •ermil inc zo extend a 

darned. tile mor¢ u fell iw know, In thi, lecial word if welcome Lo Hi, H(miur ille 
Federal Mini.ler of Works. Sir. e know (hal colmiry. th¢ •eh, liberly he has 

g<it " 

vou ale i, very h/9 Der•,n but ni•twim.ind- 
In LhJnking i,f ele,[ricit>, i.ne'·. mind ing 1111, fact you hive Mill fitind 'inne, 11(,1 

maturall> u es back to the earb, day, lit th:% •r]> to honillir us wilh >our Dre·,ence her€· 
"id Ne di'UN a little light " "ded Lod ·. but alw to Mlkiall, citien thi, Con· 

even in tfu,Kedark dap. there wah unli ene venlio n. fur wluch we art· a]Uch indebt,/ 10 

6/ w Al.un prnb,hl> h/ fewer tri u hICE Vt'U 

[han we have W p. but ever, Eve mul have Thank vi,u 
le][ nli•re complac·m man Lhe averase wife 

tuday at leait .h c did. have ti, be con i·HE 'RI·SIDENT: Think -- pu l'Ir 
cerned ai / whether her hu•hand hud a Palmon Of c,iurie one of the electrical 
roving cy¢· eng,neer·.' niam Jol,4 'A iii inlite 111[np' 

in'|udin? I,lie f In eleclricily ! 
And w thun biblical (]me• we iurn M 

tha., wha pr•/uce ligh[ today 1..... ye. icil[ n . give' inc very 
ure • plca•ure 10 „0 .)11 dic Feder.il 

Anh,ne• Oaten, Lhe Mlial:[pat Fletlrility Mint*r •lt &4 4 H.,nourahle MY 

[Inderciking. They :,re ming · Le Oher¢ l'Ange. 10 01)en [h¢ onnentnin. 
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THE ]IONOt,RABLE MR 1.-ANGF. the gne £,im /1 wa. heiween men who. 
THE FEDERAL M INISTER OF WORKS: de,Mikize [heir ,[ning fectine '1 the matier, 
Mr. Prc,iden[. Mr Mdyor. ladi:, and gen,le· had R aver-riding con·.miia //al- [hat i" 
men: Il 16 wjih con.iderabk i,]e.,vure. progrm in thi. country The .hum. ar 
Inged with awe, Ihat I accepled lhe karibl• vum in the end and m the manner 
inviuu,in of wur Ouncil Men th,• 13,h / eivili'ed reciple. we railled 1,1 give our 

Conventkin & the Awicialion of Moni,ipal eppor, ii> 111: inip[:nie/[ad:,0 <,f 111,/ dec•- 

Eleclricily lInderlakingx of South Africa: I [her¢ were. howeier. mi far more 

ple'mur¢ ihit 'u'li an imporlant :,m·ention molling influcice, :,1 work before kariha 
M hang held in [he Te,ler:,th•n and Awe jinally lock shape. ind ihex: 1 will refer to 

in,Ii,red hy le kn,mled,e of tl,e higl,1> / later. 
fe„jonal cal,hn: of many of The delegale, 
wha waold be pre•en[ M [0 1111!L,n. of 1 have glanced [broueh y,iur £,genda-and 
cour.¢, ihc large number of pr,iminen[ City a v:LE[1' iniere'ling ine it i. M' admil ition 

amd Town Councillah who are .0 d for wu kne# no bi,und, *en 1 fouind thal 

versed in nceoti•tion, with Central Giwern· > 'ti prap,)•ed 1, coper :canv:i: ran'ing t'r,ini 
men[ ihal iliev the m,5.[ h/hh lechnical can. Nith facet. „f rem,ice con, uniniale ea.e. 
admini,ter dio.k.. electrical :ind oiherwir, contri,1 in.tallation. tin the graic ilroblem „f 
I :inv n':re Governmen[ lini'er defending meter Inq,ector, Ir n, the v,clu. 

ils|,!Ug]11% i}t' |hice //3 
Righ[ :11 [he .21•el. Lidle• and genalimen 

1 imend i makine cer t,n re/ry/i ,nx MM feltlentpled t. /.y ftir aw/l.'ell 

fiN reverval;im her·hip lin derive' fnim 'lie fuet 'hat i ili.•ivering thi.. if •in|y li• i,bl.LI,1 

flind />•elf int Ic c,impon, of ...1.. in aece.% [(i th e member:· fornin at whicli th,4 

a field of knowled/e remille from Ilic lay rrof:Dund diecl i• 18 he di•cu•;ed 
man. 1 [lierefare 1; th:i, I he noi nre*e,1 i Wilh an eve i the b wi.ttng tif .•er 

¢Kpound on [he Ru„ian Agronau[ and hiq ratlona] pridu/. it ha, been 1/e·.led to 
·.af¢ reiurn ki earth hy carvilt „r pirachute me (bat discidon *hoold re•em :in apror· 
at a give. time and .t a eiven point. ·.01,•e- tunity ll, prninde [Ile clain,11• „f the Rho 
i'·here in ihe 1Cy waNte·. of N,irtliern Siberic devan Ilid/chack lie i., 1 :ini .i•·,•rr,1, w 

hig/y in[Gligen' an anli' 'hut hi• ] have 'tppre 
m> own opinion on [he probable c ation "f the 

di.comfort· inilicirl.in, e' ll'e meter reader f part.iking of refre'hnient in 
i, Invin/live 11 i. G.wmed /hal le„or breed> an alnD,•i'here af weightle-1.- Ihere [he 
nligh[ he banned. 4 -'1 pour down wl,h and electrilip the c,imfarting *upplied 
on 

doe. on e irth ly [o [hi».2 con·:umer. thoroughne,3 [liat L[ owning RidgebLicks 

Since >·ciu pentlenlen held M" 1:Nt cm· BUL a, fl,r /e mi,re lechnicilj :!speav „f 
vennion Kariba. 1101 nunv nine. fr,im here [he achievemen[ 1 mink we can •fel. le.ive i d dipendan• for it. exi·.101/0 i.Ji the wate, thai a. L [i[[le preoccupation for the Amen 
110•ing a few hlindred y:ird, an.ty, ha, be 

/ans. and ] tru,t [hat while thev are wen- 
com, a realith and FA the moq vilal 

Haged. we in * part ,4 Africa will he left 
a./.t 10 Ceniral Africa 

10 '(irk oul our own "ilvali,irl. peacefull¥ 
and logical]>. wi[hout heing ireated m N Power + heing penerated at K.tri# and 
many of thihe unbalanced "Africa Freedom curned nearly as far a, the Congo m the 
DaY•' speeche·, .„ beloved of wme,)f the norh and w the horde. of M....land t. 

leading per•nalitie, of the 1Jnited Siate. the eax[: it ' all 'up.lied 10 Billatva•o in 
111/ 3outh an,1 Umugh the M, Icond reMervalion Elitricily i. mire 1(ra[ Suppl> in Commix'ion svirem. it / difirihuted even 

flav,iur ]Ii, thal 1 benot invited h, ank further •field There [i no need for me to tell 
emhu.•M to elaborale „n the Kariba/Kafue 1 of Ihe economie. and Ihe .eutrity of 
comrovmv. All I would m on ihis subject •upply thal jlows fram a grid sh em of ihi. 
i, 1!ia[ [he •lern /rugple 11 decide between .1.1 
Kariha and Kafue for our fin, fir hvdrn· 

ele•[ric proi,%21 wi•• .i Iri,ggle betwee•i ¥011 can hear ··ihe ,;moke that thunder. 
„p•,mieni. „f re:, dmilar ·rheme., both uli ax [ 1/2,k. and it 1, no wonder,hat these 
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greal falk have e,died the imagination of and other gifth. Investigalions have .hon¥/ 

engineer. par and pre.em. right from •hc thal a .cheR inv,il,Ing p,Aer station·, In 
time when the Vicuria Fall. and Tranivaa] the Kafue 0040 und .Ii)rage at Me.hi Te,hi 
P.*. Comeny wa. Im I. 4. 1906.ith & M pr:'duce rome 1.1•> megawati:4-•Imo.1 
oblect r f ileveloping /,wer to ,upply the Iwice tile generating capacity / the bri hage 
Tran•vaa] mild fiel,12 fran• ihc w.,te,• i,f the of Kariba. 
Zanihe•i 

But k may well he [ha, a pan of Ihi greal 
It b true [hat. a. thing, have lurned out souic of waier ,upply may be needed E.1 

the only pr.®et brought into being from this extensive irrigation purptis¢*, Iii Lfus end. 
w power poiential by [he Victorm Fa]13 further mvexlly,L,tHis are being made I 

Power Compar,y / Ihe pr/ent hydrn Ictric delermine whe[her the Irrigation polum/ 01 
miwer 'cheme which ,¢rve. Living.t,inc and the Kafue BaNin. wiih 11, depinde·, of rich 
6 Vict„[la Full. Ti.wn,/4, ma Bv eum- alluvial •oil, would /1/Hy the divm,An of 
pilrison wilh Kariba [he LiVI/,(ine fheme water·. fur irrigate purp 'mes-either in 
4 lin) Iinit. but it hold, mi imp,irlant pice cinjunitinn wilh or separately from. power 
In dur .... production. 

][ wa• I. the fir' h.dro elitrk .talla Wilh the.e nal„ral revource.. eoupl/ whh 
tion in the terrilorie·. which nowcoinpriNe the x of rhe hydraulic iurhine. we shou]d 
the redera[,on -thai honour bel,mt, Ii, indeed he iery well endow,%1 i,ith low-ce.[ 
Zomha But /6 to Federation. Ihe I iv· pawer for year• I come End(,wed more· 
Ing,®ne xeheme pioneered in ihis eounlr> ovrr not .„114 with ele,iril; Dower, but With. 
6 expon ''f electricity It 'upplied 'mer comn,MW Wing and recreati,inal cent,6 
for [he 11// time, 1 telleve. aer,•* a p,ilineal of Bat value and interest. 
boundary Thi, being „1. il rems to me 

highly aprn,prii,te that [115 in•portan' con Whether in I he fuce ,/ [he·o facililies chere 
venli,•n should take plie rieht here 6 roon, al/) f„r the devel„pmen: „f :/„nik 

The vi>ion of p>o#cr //icin, 1,1 ihe Federation I am nol those early pioneer·. haN no' qualihed 10 .ay There tran•laled are d.1/[16* been tho.e by ,),her. int„ ihe trenien· 

dou, Kariha m,ing you #ho repre,em such Interests and project- Ihe eoken dreunl, pre 1 imagine that during ihe V104 *wled wilh the Rand unir.e of th,# inn 
have now venlion-whether in relax been rearly,ed, ihi. hall large& in i,r n the 

te•ni. of wppe' ing •urrounding·, In which you win nleet 
Today. tranin,]ssion line. cron„ our houn· A ally -thi. *ubject will he di,/u•ed 

darie·. wi•h the Cong{, and Portuguese Ea/ 
Africa. Similarly. our good nelghbour 5outh Development along :heNe line. ilm he 

of [he Limpopo provides a qupp!, to Re,1 i:,mething forme future. We,tillhave:ome 

Brides. ThiN |ead, ra[her me In wimder whether more pededan pblen„ to harl 01,1 
perhaps we polim:Lan. have in relati,in M not #omething the present Having,eeured (lie m 
learn from enpincen; in the /here of inier· poier :e nced for the moment. 11 1, [he Go, 
natiina! relation'hip crI]n•ents duty lodeckle on the m// elliciem 

mean· of di,[ribution and wle Ta thi. end 
We in [he red¢ralion are indeed fortunate two eminent eon,uhant'. Ane from the 

in having a arge polenlial of water power 141•led Kiligd- und onc from Ic Union „f 
*upp]+ Kariba CHES. Ne/[ia[ion·, are Soul Afria [who. 1 believe. is -th ux 

taking place for knance to con·.lruct the hr.[ today) i./re engaMed le revi,w the Jegi la- 
0/ of Khe Shire R„er Scheme Re:cnit> tue framewn'k and *amiwin .4 /: clec- 
the Northern Rlii bia Government htalled irical indlhtry. Their renal·i ha, been pull- 
h/re·electi ie power / Ka·.ama in the 1,/ed and /ne* a badkground and ··me/l" 
Northern Proince of Nonhern Rhodesia. A ffir wi dt·.cussion• on electricity 'upply in 
further power unl! 1% under con qi/ion near tile rederail,in 
r,in Rosebery. The report deal largely *ith Atrlbuiive 

Th e Ne:11 Za m boii itself has further pown- 4 admint·.Irativ prohle,nx. hm build in 
bul. both ab„ve and below K.,r,ba. And Ihe hand wi,h rhe prablen• goe, (he con.[unt 
Kafue „ waiting U) he.low on us boill power .can:h for new .ale, /Litlea. Obviougly the 
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HAROLD MARTHINUSEN & CO. (PTY.) LTD. 

"MARTCO" 

TRAFfIC SIGNAL 

CONTROLLERS &32 
and 

LIGHTING HEADS 

SUPPLIED 

1¤ 

CITIES AND 

MUNICIPALITIES 0 THROUGHOUT SOUTH AFRICA 

important 
New Development Made in Sau[Ii Afria b> 

The MARTCO" new type Iraflro Harold Marthinusen 
conlroller operales with positive & Co. (Pty.) Ltd. 

simplicity ELECTRICAL and MECHANICAL 

ENGINEERS 

MAINTENANCE COSTS SLASHED 
OFFiCE AND 'roRKS 

] 38 LOWER MAIN REEF ROAD. 
BENROSH TOWNSHIP 

Gel parliculars before deciding on 
P,0. Box * T.le' 24-g./-5-6 7 

new equipmen' re•L·g•aphi.· Address· (LAR].R BOX" 

JOHANNESBURG 
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marke[ cre,ted h) [Ile gradual but per...tent Let u, no[ be ,)ver-,mideM about thi. In 

improven ent iritheecon,nm /*lie Affi any projecl of ihi, magnilude. pri•h]¢m, of 
can mus, be dieh>ped to Ihe full. There i. cklmordinary iomplexie are bound ti. ari.e. 
in thi „, 11 2,0 1 010<i•mer p,ilential th:/ cconemic and „chnical. With Kdriha Khere 

sle],1 mu.t N Iaken to ensure il, gro#11, an were, in addition, Imes during ,[. „in•[rue- 
3,und bad,· lines. tion when naiure and •upm[,Ii,ius feur. 3/ 

the /cliviti• of iniuble-maker·.:/ eme.1 [(i 
Actire encouragement in [he K <.f elec combine m ct induolal n'pire again,wi 11 It tricilv. in [i»k a 'ocial a. well a. an greai- 

ness lo overcome ilie•e ini:¢·.uni 
:en'c, i· e"en'ia) body.blow*. 

a niong 'h es¢ en"rgen' 
It [eck couraee and delerminalion in (he peopieN, and I am glad 10 ,ay that ihe Mil political and in [be adiniaixtraiive fie].is 11 irk of P iwer ha. in.muted a Federal -wide 
look ikil[ of invehtigatia ihe •ery hiuh¢,1 order in ihe n inli. [he le,-li ique#. ail lilinlira lieki' 1/ c[•il engineering me•hanical A and /her/1.4. of reducine lo a mini 
engineering and electrical mui, the co·.1 of eneineerine supplic, [o African tawn- 

i.hip, Thi. k heing d ine wilh Ihe .iblect of The w&.12 re.»gnidl ihi. It hA p./ 
encouraging '[ill further 'he c'pansion which tribuie [o an undertaking hold and imallina- 
i, already taking pla.e The aim,4 the tive in its *,ope. aeumpli.hed wi,h h.ing 
Mini•try i' 1,5 ensure thai h expandin in ihe face of ,¢:i.iu, and a[ unies grave dif- 
dmuld lake place on an econamie ha•L• lie ultie.. 

My per„,nal intere,5 in the,e ma[te# i.. I All 1111, bur a ·hori zime ago and. mark 
in,M adn],1. mainly thal * Mmer. But Mu. in • country v.hich i·. na•. 5/ighi h> 
1 know full well Be heav/load of r///n home people. both within and wilhou[ the 
*ibilily carrled b; member, of rhi. .A„<,cia· Federation. /0 he folindering /2 the liurdle 
lion in caierin, fir rhe public in a ser.ice 4,1 41 incompatihirity he,ween the ra./. -an 

ex,emial a, [hat of the iupply of ele:iric arihclal hurdle. a f:ike hurdle created by 
p'iwer M> iniere' r ni merely A ,>f a curon,ki nit,chief maker• and numired in 
Idynian. Thc Federal Governmem A a very an environmeni i'f power politif# Mit ,heer 
large mnsumer of electric·1[y 11. dearly hill Inir.Ince over.... 
i. r<nughlv £350.000. Ax Mini·ter ,>f *ark.. 

With the exampie „f K:iribil beftire my cano/rn i. no[ nirclv [a en•ure [he ao- y.]u. 

ikimic wie of obw,er in G/eminent e// can >ou jee this country Im/4 Qubmitting 
/ Ii.hment.. bul also le keep the co,1 of ihat hese pre,·.ure, and accepting defeat? 
There were thow $ trembled Mer the con,umption 10 Ihe low,/ pogible figure edds [bat had lo be fuLed in (he Zumbe·,i 

The main [henic of your Convention. and There are thi,*c who tremble £ the addh on 
therefnre of thk addre„. k Kariba Kariha. the po],[leal frcul. 18„ re then,-they are 
known 1,1 the enginoering fra•ernib· ihrough· M orih a glance or 1 hear,ng They lik 
ou[ the world. The name ha·. be•ome the 6/r Illut bum Kitribi and they lack 
synonym<,u. with achicvcment. and I can the .pint that will vee u·. through nur pre 
wel[ ima,ine how great a 'ouree of Iride i[ ient dlifieultle. 1 do mit under rale 111¢•0 
niii,t he 1,1 m> friend and colleague Sir Ma]· dinkullics ami I have no wi, h to Ir> i gi. ·, 
c,Am Barrow who. in his quiei and lelf- "em over In niy job a. Federal Minim 
/Yacing way. slood four-square to al] rhe of Works I bee unemployment a ]]around me 
•ire•e·, and •trainx a«ociated with in con- In le industries with which [ have mi./ 
•[ruetion. dealim i kninv how urgent und imperative 

R 
Your l have k to reninve [he subiect. as aid. is Kariba uncertainties which have 

*o dire an effect Noihing COUM he rin inve,mient =re appropriate to the ilid progre·• 
in eeneral lirn",ind In the'e xurreundings. but 1 would 

A y,ni in rernernber ihax Kariba doe, nol 1 curing[ expre'N 'llflic•entli '[ ingly my 
merel, gerterale power it has been built 14, r nntempl for thoxe Wh„ thought that by re· 
give a .ttolulll. . enierprke and [,1 employ. 64 a little of ihe wind (,f „hich they are 
nient It generaies hope and future well „. ftill th¢y could with iniptin,(> w/1 dway 
be•ng. i. i,elt .1, elcuricily-and h E a i.yni- Iheir obligult€ulh m'ards rheir fellim.nien i/, 
bol „f e,infidence in lh¢ fulurc. Africa who are carrying ilic burden 0/ the 
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frai, mi,]ti-r:ici ;il experil"" [0 which 'hey Wy in lhe Federatic.n, Ihe fulure deet p· 
them,eles e:.rher *ive their ble,•ing. ] can. men' of the Feder,ili,in will vie for intere,'t 
M c,inilema ,[rion,]v enough ihe caleuti,ted d the latesl nuclear development'. 
•tah il• the he.ck fnin• th•i•e un•,3 people Mr Pre,Men, gentlemen. 1 wish you xuc- v.1,0.11£•ving eniM[ed Lo u, thi, grcar ta/, 

cea in 6 tanven,kin and 1 hm pleasure 11'ive ell"'en 1,1 rei'rain Irom expre,dn, con· in now declaring I 1]d:n'/ "pen. 
in u# 2/ in our fuil,re al a lime 

when their *upprt could make / de dif· THE PRESIDENT: Thank w Mr 
ference to [he <versea, and to ihe local in- Minie for y,w mo.1 in•piring and more 
ve'i'r than thought·prov„king :Ildre#, y.>u have 

The /vel,ipment i,f th„ wuntry i, 33 Flver: 11' thl# 11"Ining I an' 4,]re i, ha' 

cheered [he hearn 8/ many of ut 10 hear a 
1!re/. ,™| the 1,2,/3,[Unltie, for the exer/1,0 
<,f [Ii electrical and allied profc.,;DIN N hijuid per„,n in y„ur p„.ition deliver ,uch a forth. 

be gi limitle·„. lh:it ,/ 1 1ragic tha[ the ekil- righ and encouraging talk 

ing and chall:nging wurge 1„*ard. H preal Gentlemen before pmceeding furiher wilh 
fu[ure, chitracteri.ed by ihe nignilieent the hihirlen of the Conventinn. there arc 

achievement of Kirihit, /<Mild haie heen .everal conimern, 1 wailii like jo make re- 
ever, lenip,irnrily hailed hy Ihe hpiria of lating i menlherx of Ihe Awicialian 
the ,/Ift,ecking agil:/cir ard the gullibilizy „f 1 knou [hal 118 you will k very •irry ki 

Menea' bippi,ter. know that Mr Arthur Rodwel!. #ho was 
We are hmever. not alone in our Pre dent in 1936/37 and Ligain in 1944/45 6 

tr u hle'. Counirie' ihe wide.work] ojer are V •erioudy ill, ami i am sure yi•u would 
1.ice,I wilh cionii'lex Fri,ble],1,--1)')t a rew (6( like our he.[ mhe• fur a Npeedy recovery be 
which ven, fram external imerference with conveved zo him 
El.ir inlernal a /,ii I . 

1 wonkl ARD like ti' give d particula' 
1 niake no .pal'ly for raising th:Ne :r've wele,me N, Mr A J. [aiman, a nad pre,i. 

maller, in a gathering •uch /3 ihi, ¥ ou dcni :ind honouran member of [hu. A»:ocia· 
lii,ve· ani,ing >ou ('i•,Jncill,ir• :in•1 eleelrical tion. who haitraveled up from Cape T„wn 
eng,neer·, :ind rei>re·.ciltalive• 4 h" and to he with u. loday <Applau„.1 
orgaaigilmwf wide repul¢. Many of you 
live and work here 0[hers of you have We ake have with u, a number a 
/rone lie. aith 111 You arc all of thar *tand. Rhode.ian ViNimr, who are atimding for ihe 

ing and of thal ·.tamp which Dropid« pr„- tirq linie We have ihe Direclar of Publi, 

fegionaliv and otheraiNe. 111¢ verv virtue,· Wor« Mr Raion and M, Bnion: Mr 

which any counlry need, G in ample P. mca!,ure Cu[hhert. Mr C. R Dickinson, Mr. G 
in d ev [rouble,ome [ime. enthu,iaxm. a Herman. Chi. H. Inne, and of LOUM Mr 

5:0 .e <,f re' ronsil,ilizy. 1,dgernen' and slead* C. W R. L·Awe and Mr·.. L·Ange. che 

fastne, Tw therefore have a grcaler pan Honourdble Min,/er. Mr. W. E. le Page. 
ti, pla> than you may reali, e. in Ii,/ing [he W. H Ola. Mr B. M E O·Mah„nar. Mr. 

gay. by ihe example /u a. 10 the [im„rou, C. N. Rah,k and Mr J. H. Wo,1. In 

and [h¢ faint.hearted. additian of iour/ xe have people we know 

very d. Mr D C Mol,ineaux of [he Rho· 
The con/*utional ....,4 thi·. count. de•ian Railwa}• and Mr. J Petteion of the 

in,/ be decided wn. We m brook no Federal Power Board who have atrended 
rther vacillalion 

:2 :tnd deL> The mue will previou 'ly, 
fi,ught in the cbming '701. and nol 

·' ame time in ihi Jim and di.1.iii fulure We We have :6,1 a ver, well kni,wn Affiliate 
7 .e 

the supp,in of powerful fore·es overm' 0,f nur A-i.ciali,m. Mr H M Rneheater.who 
5 ho have 13/'inic alma,[ as cricical " 10 i. with u, 1/day hut prohably /11 not attend 
2. the linmed Kinglom Government'• any f,JI•,re umention.. linles. hehaN time ti. 
slr.inge manueuvr' 9,re fir a /1/ In Ihi. part / the world from 

the 
We will ,/ this thing whri,ugh and I m muntry,hat he 6 gi,Ing u, live in 

oiandeni that when nal I have the pri•i A·. >ou know he i. re,iring ;horily, pro· 

lege of ,ttending a convention of Ihk :iugip.1 ceeding ovmer., and 1 think he k reliring ti, 
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C'hile I kno„ Ihe C onvention #ould like Chri 1.on,hard. C·ily r'|/LIric:11 Fngineer of 
me t„ wi.h him the very besi of good forunc Gerni,•ion, and 6.yir I am happy wh„e 
both fur hi. purne¥ to the Il K and during ille dmilar hanour of putting h. namc 

his ret,rement We di, hope 11:al he /1 4/are fi/ward w you us pre„dent ti.r the enviing 
11, a I./ one of ther: line days and give u, >ear. 
... inforn... aboul Chile 

1 aki. Iild >eu Ja,t year #/ there are 
There are.8 a couple af new member. M typeN of engineer, - AC iype. and DC 

thar I would like w welcome i, the Conven- t>pe AC typeutred.i.Neth.it amcand go. 
lion Mr T J Miller repanting Tianeen but Cha 1, ihe DC type - :teady and con- 
which k reprbented now for the hnit time qu,!t. 
*ince joining in 1957 Mr Miller ha. i,f 

Chri. 8 educied in Sonth Atric.i alld coures atiended before, hui M repre,enting 
Tzaneon. obt/ned hi• engineering degree / ihe 

I niverdty ./Ihe Wilwiter•rand in [933 He 
We would al„, like in wel„ing back w then •ained a Irm with American Mnec- 

the fold Mr 113 Gripper. who hx been tion·. He ha,n't bezlime Americanked in 

touring in i.iher pari, and k now back in Lhe wi thai the Minmer ha, mentioned le 
Sou[]1 Africa repre,enting Knysna. We wei· you ihi• morning. 1 1/wem. he did go acrehs 
come him here a, well (Applaud) [,i the [ nited State., and spent ,<,mo tin 52 

there in•proving hi, ele/rical en@inceri 1 u'ould Itk' ak' la welcome a new· I. knowledge. but he did M lei *he affiliale hy grass / name of ·· Everglow Electric 
under hi> feet too much. bceau.¢ if Ihe accent Compan of Rhilde•ia · which i, represented of hi. wife k anythin. 10 90 by. he. during for the firwime by Mr. D L Olin. and lo 
E time Ihere ,ele,le,1 hinhelf a heau[[ful 

Mine r]/.iri. (Pty.} Linthed b> Me.Mr,. T 
and charming hride fr/n, ihe couniry „f film 

A I „ton and Bob Jackson. 
•[arict> 

Wi,h [ha.e inatter, of general informalion 
Chri• reiumed ki the Union In [942. 10 

and welenme 1,9 na memhe„ and afliliale, 
reproleni Ihe unic Anwic:in firm. hu[ very 

we can now miceed with the hudnev. of [he 
liey weni ing Municipal affair. - fir' 

C·£)nveitli•in 
*ith a •mall munkip.i[Ad. and ilien in 1946. 

l woukd now larnially L·ull for "mmation# AN•[ant Eleciria! Ingineer of /]oen,fon- 

far *he po,Lition of Ple,]dent lor me en,uing te,n Tha , where I fir,[ met him 

vear. In ]452 when Germi,ton h virrue of ihe 

MR J. F M]TalrLL. SALISBURY: completion DI the contract hv the V[P, then 
Predlent. Il, nmible Mini,ter. Your taken /verb> the ES(',1,™thecania n,unici. 

4 

tinhip. 1/die• and gentlemen Before ] pal eleciricily undertaking, decided lo plic 
carrv on wh what t. my job up here. and inlo the c.,pable h:,04 if Chri, 1.on,bard the 

t i. I....e a nanie for Presiden'.1 job of organising :ind building un 111.1 elac· 
Zaf? ilild like. a, // Clly /1/[rical Engineer <.f 1ricit) undert:,king . whal il i. today i 

e Cil> whieh *upplie, the H,murable think ihe eighth in die ilf th,w repre,ented 
in,.ter .i,4 Fle:trle/y. and charges him for bv the A M.Eli 

it { whith i. rn,her different from the Cir¥ 

Eng„jeer, wh„, when [he regervoir above h„ There i·, an :,Id adage ii.hich read·. ·· When 
Midenee recent 14 hurht give him 10.(Xm.») al] i,; =id and dilne ugally inore E „id 

eall,ux for n,ihing /35' are Nlill c'ming than done ". . Naw le rever,e h ille 

in). 1 fell ,/r> pnmli] of our Min/* me with Chris. He lidh a logical hnlin .ind 
addo. and 1 fe], a, the renre•enlative from thinks deep[>. and when he /ve. an „pul„.1 

[he Capil.,1 C]ty of the Federal,(in, 1 wuld / hax not been hbily 4 onceived. 
Ilke 1.1 apre• to him nly thank, alm, from 

Unlike the min who Nt:Irlg hA *ah 
our wuntr·y fur.howing [hai we have a 

m 'hc u'ual Rhodesia ", nunibler wha can .how the ,/rit of By not kmiwing v.hat 11/ „ p.ing to xay, 
Lag year. Mr Pre•iden[. I had the prLVilege And ends 21 in relief and dread. 

if lilli wh il al Your 'vice Pre,ident. one Bv no[ kn,iwine il wa„ he Mid " 
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Chri· li nil even s(art to *ak unlit 1+ proposed and xeionded Are there any 
Craft is ful]> considered and carefully cnn· furlher :himinrita ? I therefore now have 
'ructed. greai plea,ure ,n declaring Mr. Chi. 

Lombard m he duly etecled Presiden, of the Mr. Prewideal in propo•ing Mr Lon,hard 
A-'Ii", fortheen:uing>ear. (Applause ) a, 4 iur Pres dent f ir ihc e aiuing year, 1 am 

•ure y•)u wil] be eleeling In thal 0!fice. a nian (Mr I emhar,1 wa• inive.red with Ihe 
•ho will carry forward // or•wniution·, Pre,idential Ch:g :ind took The Ch:,ir). 

high principle,. and add lu•tre to kinolher 
THE PRFIDENT {MR C LOM. Pre•ideniial •ear R.ARD) Mr Mavor, Homurable Minister. 

Thank you (Applause.) ladic·. :and gentlemen. I thank you for ihc 

THE PRESIDENT Thank you Mr greai honour which you have conferred on 

Mitchell Ike /11, ,)f Germi.Lon :ind ni/elf. by ¢[c/ing 
me to [hir high office May 1 2,„irc you that 

1 will now call for a jeconder for thai I //1 do my be/ m live in ti) Ihetraditkn. 
nomination. m H m> worthy predecek.or,. 

CLR. C. R. PAINTON. GERMISTON T .incerely thank /y pri,pose, Mr Jinimk 
Mr Presidem, Mr Mayor. Your Ilinour. Mitchell. and my mand/r. Clr Painion for 
ladia and gentlemen. Mhe Coun'il[,3/pre· their kind and flanering remarks. which I 
witative 54 'he Gern'Lsion City C"uneil 1 hope the Convention will no[ 1:ike ton 
mu„4 .ay li·.w h wmdt we are 10 1•:ive had ...Ull 
lur eleciriial eng],leer nominated bir $ 

inip,priani duty. I mul.1 like k take [his <ipportunily Of 

raying •rihute li. the reliring Pre,kien[. Mr. 
1 Mieve thi·. i, ihe jiN linx thal we in 

nro Rinald Simp:on. who ha. /rved this Aw.- 
ermkton have had H honour ] ha•e 

am 40 ahly :ind with gh distinction 
iawn Mr. Lombard •ince hi, arrival in 

during hih year of itfice. He has €et a very ermi [,in 1,3 1952. and [ can say in art 
g id example and .in behalf ilf all 14 you ] 'imerilv Ihal he isa credit m Germi.t,in. an<! al like ily.ink him nkh[ sincerely for 

1 am sure he Mil] be Lhe •ame to thl, 
thes.\41 work [hat he haN ... (]n behalf of Ahxoe i:nion 
this Assixiali,in 

When he took ogr ourelectrical griern in The nexl item m [he Agenda. Iz•die. and 
I{)52. he faced a cck.sa] ta•k, hui hy careful 

gentlemen 'Incern. [he .enue for [he 1962 
plannijl :1!1,1 Ferfet·1 inrganis:lli„n he 110 Convennion. and 1 Mieve that CIr Ni,rthcole 
1·uill up a line deparlmenl f,ir i,hich we, in / [' Ft I.on/lon h:„ Aomething to ./y on ihi, (;ern'kion. are vel gral.fill n•.alter 

Whenever Chm •ihnuic# ar,Y 'lem·. to our C·l R. J D. NORTIIa}TE, FAST 
Cbm'·1| fi,r c'in///in. we k"w t]/al they t INDON Wr Preddent Honourable 
are genui.ely require'. and il I ..ele.' 1,• 

Min/er. Wr. Mayor. ladic and gentlemen: argue :15.,11 11 it y..u appri'all 1,im try,ne May 1 .Lari Wr President by being am/l li, 1/„,ui,ge :in ¢,1/11 ·[reet lich[ i.r i.,imething the lir/ 1.5 
f In ha .vingrillu|al/you puNic], cn your r >our Ward. he will tell vcr> nice. 

ele,[ion quie[ 10 1his h /h <,thee. and I am •ure i hc manner th:/ he dnein·1 thir,k IL ]k re- 
choice h:. been a very w•e one and that The quired, and ihar, the e.,1,1 
4,1.Lition will / fron, .trength to s/on@th 

I have ah,a:. admirel h: Inie¢ and under y,„ir ahle Buidance durink the coming 
una•.uming m mer and M, imp ir,Jal allilude ... 
/ all xime.4. and I am „ire thal wit] could 

Ami now Mr not have made a better chnice Pre,iden[. kis ] my very great have great plea•[ire an 
DIca>ure behalf nf the Mayor and City in K(ind]ng the nomination '/ Mr. /ounci I of the City of Eait London. [63 inviii 1.ambard 14 ihe President grihi, A, i ciation. 

and the mmher·: (Anplag.) w of vour Agiciation M 
hold yi,ur conference nex[ year in ihc 

T] IF PRESIDENT· 1.£/a ind gentle. ·Fieh[ing ron.·· Way I [ake ihe opporrumily. 
min. Mr Chrb Lomhard lia. been farm,1]v *hile 1 am en the platform. .>f con[radkting 
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a rumour which keem. 18 have eained when he 1 ined [hia A·.,Dcia/i,n and fir.t 
currency during the la,t few dayx [hat [ah, repre,ented Ea.[ London. r„und ab„/ 1954. 
London Ls kn,iwn * the ·+ righling Part mincily referring I, multiple earth neuiral,. 
b/au.e we are al way, fighting amongst our- and he :e:nied r he very proud of the faa 
x110. That. 1 assure you Mr. Pre.iden[. 1 thal in /1/ 1.ondon everycir,uit nelltral,va• 
nt,[ true. connecled to the adiacent mutral. and in 

other woirdi Ihe ' fighting port ·· E compl/c]I East L,indon i·. becoming kni,wn a, che 
neutral. 

" Clly (,f C,inference. We are very 
capable of handling ihe,e [hin/, i have no 1 don'i know if[ i [rue. hui ii i·. alleged 
he..hanon in =img. and I Am gre you will w. 6 all ihe do# in E#[ London. in- 

e"Joy your/eve, In our fair ,Ry. I have no cluding the Rhodean Ridgehack. m,1 al] 

in•ention /you have a very light •chedule th], these pok, ' (LaughLer.) 
m„ming) of g„ing ink. [he virtue, ,if Ea/ 1 hie great plea•ure. gentlenien. in 
London hui invile von m eome down rhere suggexting for vout approval tha[ our friend 
1,2 be' 6'r >ourselv", and to en'ov 'he ,©a Percy Giles i. Vice Pre,iden, for the emuing 
breeze• 

>.ar 

1 a,sure you. Mr Pre,ident. 1hat [he Per/v was horn in 1907 in a nlace alled 
brevity of m> adtre. in inviling you 1/ Kimberley Ile darte.1 Iraining uniter John 
i.ome to East Lindm. i• in inverse propo> Roheri• / Durban in 1924, ami I think. 
[R,n (i) [he i.armth .ind •in,-erity o• (he wel- fonowing :ha[. he snem . little line i,ith 
come you will receive iin arriving [here. FSCOM. which we wil not hold :teaini him. 

Thank you Mr. Pre•N]ent Applaw.1 Claushter.) And then in ] 87 he *eni N, 
Ea,1 L,indon In /1 he became a rieniher 

THE PRESIDENT: Thank you Arc of thit; A•:octatien a• :•t·,lan, to rhe Fia/ 
there an> ,„her Inlination.. ladie. and London Town Council: he h.,9 hoth Govern- 
gentlenien' nient ecrtillutic,. i. a corpora Le member of 

the Over.a Mechanic:,1 md Fle,irical If noi. is il agreed. 'hat we will hold our 
Engineers. and 111 104 he became 

1962 /,invention in r.as, Lendon ? Clly 
Elecirica] r.ngit,M ,/ Fa,t London 

Agreed (Applau·.e.) In 1 957 he iva. ele.·1/ u your Executive, 
Councillor hon h coie. will you lhen convey and ha. remained wilh i,·. ever dnce We 

our apprectinon /0 your Council. and tell have d„ne our bes, to ge, rid ..f hini h..rn 
iheni th:1 we ,hal I hold our Ginvention n Iime to [inne. mair,h becall.e of the /®tr4 he 
•e,ir in Fligt Lidin ? .moke. ! 

CLR J D NORTHCOTI. CAST 1 would like 1.5 recommend ti' vou good 
LONDON 1·11 di> thal. wih pleasure. Mr. papple - Percy Gile. (111: Mn with ihe 
Pre,ident vcry high forehead). Am Vice Pre·,ifien[ 

for le incon,Ing year (Applan,2 ) PRFS[DENT: The next irem is [he elec. 

tion of a Vice-Pre•ident I n.' call fur THE PRESIDENT: Mr Gile, ha. been 
nom/:lions Mr the ,#lice of Vice-President pro[%„ed. and ! call on Clr. Northente to 

for [he on'uing >car. M,nd ihe pnip,•al. 
MR R W KANE. 10]IANNESBURG: CLR. J D NIORTHCOTE, FAST 

Mr Pre kle/. Mr Mavar. Mr Mini#(cr. 1-ONDON Mr Pre/le,11. i have very inuch 
ladb and gentlemen: 

1 notice 'hat Or. Fleam in seconding the mimin./in "1 Wr 
.. Mdiciwefer'/ 

iii the '· fighting 
ron. 

Percy Gile, as Vice Preddent of thi, A„o 
He didiet tell wil ihar il almip.t ha, an air- ciation for the en,uing >ear 1 end,R mo,1 
port ' 1 Laughter ) In addilion they had a of rhe remark, made hy Mr Kane 

.evere sh „tage ,)f water Nonie year. a/). bi 1 would like zo tell him [hal 1 Ihink lean 
I hope ihev .ill he n kay ihE year 2xxure him. wi,houl any que.Tion nf clouht, 

Imentl,in the ··fightine ///"be/auie of [hat when hecome, Ihere next year we will 

m paradox. There ,:,a. an eleclrical engineer, have an airpor -41 migh, ever he a •• Fight 
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CABLE 

Specilicaliens 

C AA A 11 
THE SHORTEST SPECIFICATION IN THE WORLD 

THESE THREE LETTERS COVER ALL THAT IS BEST IN 

CABLE MANUFACTURE 

"C.M. A. " CABLES ARE THE RESULT OF MANY YEARS OF RESEARCH 
AND EXPERIENCE IN ALL PARTS OF THE WORLD 

Specify. 

C.M A 
- and be sure of having fhe Besf 

The Southern African Cable Makers Association 
PO Bo,• 2258 JOHANNESBURG Phone 835-4281 
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mg Airpon " 1 dan'i knia. H„wever. we we have an unu,ual ape[,© here - a tele. 

have plent, of w/er iliere 100. and we have pram of gree,ing. 1 d.in·i kn.>w whelher it'> 

eleciriciv. Scatti,h " dr rerhapi · Scoleh." It 1,4 a 

telegra „ forni. but m the be,1 i.f niy recollec- 
1 have very much plc,„ur:. Mr. Pre.ide/. 1ion ihe d•wument + Ended w me lag 

8, #inding ihe num,flau,in of Mr Percy n,ght by •ine ii I the deleg, ile, whi. lie# up Gile. a. Vice. Pre·.ide]11. C Applau./ here 1 

TI Ir PR[·S]DENT' Are rherc aliv furcher Mr. Pre.iden[. 1[ Dirne' from our friend 
n£,n••nin• ) 1 ha•e mah plea•ure in de· J C rra•er ] te wn he i. »orry he i• unable 
c.ring Mr Percy (Ales. Cily Ele:crical 18 he with u, and he #ishe, the conference 
/ngineer of [-a/ London. as being dulv al[ •ucce·,i and / vou. Mr Pre•iden[. a 
4[ed 10 [lie ,)Aice of VIle- Prexidern for [he 

happy >ear of 'IN 
engng >ear and 1 *ould a·k him I. e„ni: 

4 0/ Kin u; here .,0 1 he pla/orm, We have a ]In. 8/ of :til,ik•le.' /*la): 

(Mr Gile. tookhisplae,in therladorm.) Mr. D J ilug.x Pretoria: Allerman 

Mi•non Jafiray. Salibury. Mr. K W. J. 
MR P. 4 011-ES, F.AfT 1 ONDON) Hallidav. Port Shep.Lone: Wr J C Fraser. 

Mr Pre«dem *nourah]¢ Minister. and 
J.ihanne.bury: Cicy of Grahain.lown: Borough 

member. ,/ the convenllon: 1 id,h w lh:ink 
/ Por: She/ione K k,1..d Municipal El/· 

You ver> oird,ail> for elecling me Vice· 
tricity l ndertakin, Mumicirality il Riven· 

Pr,hident 1 wagfrand for :he ,™ime„ lhere 
dale: Sir/nd Municipalizy. Rouxville Munici· 

mieht have heen a Necond nominalion ! 
pality: MuniciraIky * Mata,iele: Mr. G. F 

Inwr,kti,el•, ai ha• been remarked, ne are Bellinga n. Windh••k. conven hebt M 4 for 
the natural halm :/ r 3,1 Lond.in. bul 1 a .u„e,ful and ple:i.ant gul/ging. 10*Ii 

can w miw :hal 1 have [,1 1/rve under Council of Worce'ter.: Te,wn Council of Pict my 

88/ friend Chrk Lambard. 1 wil have to Relief. L,denhurg Municipality: Munici- 

reduce *ome i.f 0 p.Dinlial, and [he 11/1 lipality 'it Mm' 8,1 *almer M unicirilily 
thing I have done il, i, niornine „ 1„ di,card Municipaly of Middelburg. Transvaal 

by cig/ ' 1 •Ince/ly hope thai I won i cale Wimiblity Municiputity Municip:,hiv of 

any mire. confu•ion /1 111/ Fie„/ive Bilthaville. Stellerho,ch Mimicipalily. 
Me:[iligi. rlectrical 1-nulneer c.,nvey, good wi,he, 

Municip.,Jit, „f Beth,il: M unicipality of 
Mr Chairman il k a unique posilion for **49 1 mi, C\.uncil i,f Barherlon: 

me todav. amd h b an hanour which I fect Internatianal Combu.lion Africa Limited. 
ver> greitly. Ido h/pe ihat I will cirr¥ out Jana Ilimden .ind Nat':in,0 1 td: 1/awker 
all Julie. 'ii ¥,iur 'al/f.!i,il' Siddelev Bri,h (Somhern Africa) Ltd: 

Th,]ik *11 ver> much Mr Pre,ident. Councillor L P Davie. of Soring.: Yarr 

%* (Aftia {Pl> 1 1.13., 1 he Prlhide. iii 
(Applaubc. 1 Tran,va/1 :inil Or.inge Free Slate r h.,mher 

THE PREGIDFNT Thank you Mr Gile, of Mine,: eletrl,u, Control Board. lmon 
of South Afric.1 1 he te re ir• for I .,hour. 

Ladi.od gentlemen. tin•e i• gei,ile •in. 
1 nion /f Suum Airici: The Ch:Lirman. and 1 have a few announcemeni 1.1 make 
Trn.vaa] Coal C)#lier. Aw/i:Iiion (Ill) 

MONVENTION ANAOI]ACI-MENTS (1'ty ) 1 1,1 : The Chairman. Indi.Irial De 

FOLLOWED ) velimw[ C·,irihiration if qi,u•I. Afrk,1 The 

Reddent Fne,neer V,/mad rle:triciii 
TEA ADJOURNMENT Board. T'he In*;ime „t' Town Clerk. / 

0,, Re-ninc Seuthern Afric:c Mr C Kin,man, Durban 

Norih. .end. hi, regret. hi all hi, 110 friend, 
1 HE PRISIDENT We have received a 

and he,1 wi•he. f.ir a hippy nd •ucces•fu! 
nuniber of Apul,la un,1 1 .ill ask ihe 

gachering. The Secr¢iary fur Educa[ion. An, 
Saretar> li' read Ihem Mt 

and kienee. Union of Scuih Africa: Mr 

Mlt R G. EW'ING. SECRETARY: Mr H. T, A,pin,Ii. Prciori:i: The Pre,idenl. 

Chairman, ladies u]/ yentlemen. Fir/ i,f all Soulti Africm in,litution of Mechanical 
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Fng,neers ille Direc,„r .1- L,tai All.m 1 ¢:.1 w].he·, „n your election, and hb hope 
Tran-al P.vincial Adnlinar:,Uon. flie that lE conveatinn w'ill he n •ucce+.ful one 
Diat„r of Public Work.. Swaill:int . The 
Chief Fng,ncer. MR L Il M. Department ,if Po.1 and DRFWITT, JOHANNIS 
Tell/aphs. The Secretar> BURG Mr Pre,/ent the Pre.iden[ and hir B,Ill,LI Ad 
mgnihtfdlion an,i Devel,ipme/ Conincil of Mhe• LInm .lf In'liti,te of Cer[[ticated 
South Africa: Mr li P Mechanical .in.1 f Alexander learical Durbirn Filpineer: „,nvey 
The Chief Electric£,1 1-n,inrer, Publk Wi,rk. t. you :(ingratula[ions 'in "ur electin. and 
Department, Pretoria: e](tend best wikhe• Mr. Ivor for J N'ichol/, a ver, .uae.ful can. 
'of Queenjown. whi, ven,ion, and enniey,A giond Illek to vou a 

m VerY •Decial year . 
al!: A,]minj·.irali(•n of (voice le rranee Free 'ate 
Province Mr.A/1 ineker Mr Baxter MR R W KAAF, JOHANNIFSBURG 

Thank you. Mr Praldent Mr. Prosidern. the Crnincil of the In,lil/ion 
of Mech:inic.,1 Fnginee/ /nd greelii», and 

THE PRESIDFNT Th:ink you Mi •,hh you a •erY •ucce•ful coniention, and 
Fwing. There will n.,w be m ap,„irtullity In paricular .oneratulate yoll and *611 you 
for delegate4 und lit,irs who ure altendi,1% :11] the very heM 
the Convenli,in. and wh.' wi.h tb. c,invey 
erectlng, frnm olher org,nkati,•n• MR C. and DOWNIIE. CAPE TOWN· Mr 

hodie, 00 die Pre·klen[ thl• i' a duly which w i' 11'ually per- 
fernled by Mr Alan Dal,on. the Senior 

MR W. 11. MITON, FSCOM,JOHAN· Represen[ati•e of che I,i•tii,i,0 ,•r Flec•rical 
ArSBURG: Mr Pre.ideric. I luke plea. ure Enyl„cen, wh„ 1* a fairly regular attender 
iii 0,1,/cying to you ihe greet,// of tile :11 our conventi<.n·.. but ha,n't heen able to 
rle:,ricily Supply C•immiwon 44 thel,lion ¢,ime [t, u, Loday I conve, 1,1 thi. Conven- 
Ic wi,h '01, a ver' ..cce.ful ve:,r "C ''lice. lion the 'reetilie' of ']le Rrili•h [r-lute of 
and 211,0 10 •ongratulne le outgoine Pre•I Electrical Engince. i. Great Rrltaln. for a 
dent ri the gi»•1 wark 11,ine by him during ./ .Cenfu] c.'vent,D,1. ail] It' col/nuu· 
E year of fli'e lati<Hn, to vou. im being ele led Pre.iden[ fur 

The It i.. als, en.ILing 'ear 111¥ privileee 48 behall of tri 
friend Mr. Marchant m Idnver greeling. 10 MR S. REVOW. JOIIANNI-cal.RG: On 
you and he reerel• 11:11 he could na[ citlend 1·ehalf of the „reinlim of le Fle irmail 
thib C .'.0.liOn. Comracter' Aw' alian of South Africa i 

Mit L O. AXE. JOHANNFNBUIRI would like to [ake A oppiwiniI> of 
Mr Paident Wy C„Lincil gratulat],g (th.il „ ti,e you 'in yi"ir election 10 Predde" 
Cauncil {it ihe 9 01 the A M r 11 A In/Nuie of Electrical and in w),11 >„1, a fruitful 
1 ngineci). h i. asked Confer,na ./1.1 a Mc/# me I year "fidlice i u,n,ey to h, u 
an d Y.jur min•hers. Their very bext wihe. f I THE PRI'SIDENT. Are there F furthe, 
Ihe vuic·eg of 81. .(.„vention, :ind for a very grectings ? i[ 1101, I'll !1214, on 101 the [,ext 
ha ppy year Kif omce 10 Y,il•. w. per,11 Billy - ile=m. 
ind I add my i H c.nx rail .1 i .i,. L•i y(,u 

arm [.i ihe ou[Je,i,ng Pre.tilent My nen duty k a 4 one. :ind #hal i• m 
announce ihe dealh during the raw year. of 

M (;. C MOLINEA1IX. MIDERAN M,nne of Your men,ber.. ami „ther, whe have RAILWAYC My General Malger w,Nhe, been as#:Red idth thiN Aw,cialion 
ine I. Mivey to /u hih im(/ /.lie, ft.r a 
8,6/ NUC:caful and enjoyable 'Dnvention Councillor M Clild of Durhai) 

He al.i, exprb,8 [he hope [hal ihe Journey, 
of delegale• whijc •>n our railwa>• will be al] C[Mineil]/r A Marknian,/ Port EIi,ah/h. 
that they rligh, wihh. hnth in theNe .€nnce and fkith councill,ir• •erved In on our Fxecti· 
c·,•mfi>rt. 1[ve Council 

MR l l' ANDERSON. SO[JTH AF:RI. Mr. G Mercier. wha wn. elected men,her 
C AN RAILWAYS Mr. Pred•lent. nly of [Ile A-Nalian n !919. and wa• an 
General M:inager wishc, to con ve („ y„u Iii. AM,lciate n,ember at the tlme of hi, death 
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La,tly. Major S O Redman Major 1//dilition.111/19<: branch Chairmen, Mr 
Redman. 4,1,1 bw, w.l• a ver' greal Waddv of Pieterniar/zhurg and Mr. Clark of 
friend of (lii. A./,cla<kin :Id lie o, riended Sonier.'[ ra« wilt cxic,unue to 'crve on ihe 
every c,avenlion frrm 1937 until 1959 In Executive unill November. nd ther:forciliev 
1956 he wa. elecled an i Maorary Member are no[ eligible , this ·tage for nomination. 
AN a tribuie to iheir memor> and a, an There are Ax vacancib on he Coun¢11. the 
ei.pre./in / s>mpi' 1 am *ing retiring member. being Mr J L. vi der 
to ask thi. (onvention to .„nd for a few Walt of Kruger,.dorp. Mr D H Hm of 
n•onic.s in 'ilenec fretori@. Mr. J C Downev of Soring*. Mr 

Thank you ladie, and acnlicmen. J Mitchell of Salisbury. Mr. D J. Muller of 
Bloemfontein. Mr. Chri, Do#nie df Cape 

I referred Ihi. morning. ladie, and gentle. Town. 
men. 18 the excellent work done by our The·,¢ menther• are. of cour./. elicible for 
immediate 0 pre•ideni Mr Ronald re-elect.n 
Simpson. „n behalf of ihi. A•.ociation. He 
ha, therebY earnefl him.elf a medal and a 1 want 1/ a,k >ou not to write dawn the 

certificate. and I v.il] now a,k him to come namci of those nominated already at $ 

up here „ that 1 .an hand the.0 over to him ··lage. 
Cingratul,mi. Mr qimpwn. (Appbud Will Th/Ae whohiven't hallat papers p]= 

pul up [heir hand. > They w£11 he t,I]ded 
We ni}., come M Ihe ela-[ion ,)f the to w.:'in, 

F,autive (lioncil. As you know hallol 
I now call for ./minatirn' 

paper, were Included m 111€ foldm for 

Har//1 1. HA Iho•e who are entilled to wic The folio/ng men•her, were Drop'xed ind 
and those' 4) haven'i M bal],4 papers wi•nded. Mr. 1 L. van der Wak. Kruper, 
plee 4Lund up :md we will lei m have dorp: Mr 1 1 Ingle. Pieter·.bury Mr J, k 

them, M h,hell. Sali.hur . Mr P L Ve,/01101 i. 
Bral,k:111 Mr. 3 M Ger/ke. Klerk<li•rp, Ab yi,u knim only engineer member. and Mr. 1. K V in Ahlften. Sawlbure. Mr. a J 

one wunell' r from ra'h town a reen led w Muller. Bloemfontein. Mr CO Downie. 
V••te Cape Toin: Mr J / /.lwi]/7. Sprin•: Ir. 

I :1/41 ren],]id y,MI Of the provi•ion in the F. Steven·.. 1 ·idy,ini[:1. Mr R W. 1%,non. 

Con'litull/' regarill/g p.li'ional repre:el· Welkoni: Mr I. R Shon, Bujaway'i Mr. 

wn For tlie purpl.be ,>f (he Convenim. D J. Hugo. Pretoria. Mr D. Murray Nabb.. 
/ c, ur,e, the IiI,ade,ian, are considered ai Fort Elinibeth, Mr J. A. Mutlhew*, 
a Plivinel KimberleY: Mr W Bed,ley. Livine•Uine. 

THIF PRFS!DENT We The exi,lhek, members of th,· new ww reqt,ire [wi 

Ex¢culive Ount·i| will he Mr R W Kane ,:ruinee™, ami I call on Mr Milion „]d Mr. 
Willin <if J<.hk:ine,burg: Mr R'.10 gimp.on. 

Durban. Mr P A Gile,. Fa,/ Li,n/I. Mr 1·It now ask Mr. Peir Gilex 10 (ike Ihe 
£ 1 •imhard. Ciermi'.1"n· Chir whil,1 1 give nzy Pre.ide/:11 Addrcxs 

PRESIDENTIAL ADDRESS PRESIDENSIELE REDE 

1 gre·/ly appreciale the honsur which Ek waardeer die eer w:,1 lide van hlerdie 
mmben af Ilii, A»ciciatien have conferred{ Vereniginp aan die Slad GeraM I aan 

on (he City of Germi•lon al' m>·self by Al' bewy,e hei deur my a, Pre•ident vir dle 
electifig me ,/ ilie offide of Piexident for the komende par le kia. 
en,·uing year. Waar ek mv dank an#,1 uit•preek. 1% 

[n expic=Mi my Ihank, to you. I an, ek bewu, van die groot verantwiwirdelikhed, 
mindfu] of Ic gre:„ re./rin.ihilitie, of this pan hierdic amp en die mocilike taak wai op 
•0ice :ind of Ihe difficum ta,1 wlih wheh I nly wag oin ir, die .pare te w[% ¥-1 rn, 

am faced Ii, ft,]]ow in the foot.lem of my whirganger, wai hierdie Vereniging tip vi 
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prede,ewir,, wh, h.pe •erved thi, Aw** 'n verdienitelike w»e en met himpee[ cinder- 
M .„ Inerltoriou•|y and v.ith .uch **tw .keiding ged,en ha 
tion M,g ck in alle be,keldenhold u vericker 

dal. m u hulp en did van die *nerende 
May I. in all hunlility, a»i,re you thal Raad. ck m> be// sal lewer om hierdle wilh arip 

y(,ur a#,Am and Illa[ ./ the EXeCI 
waardig le wa en oni die belang, ,an 0,1• IQ ('/uncjl. 1 4,all do ng tri 8, be worthy Vereniging R hevorder. 

of th,0 011'ce and m flirlher the imere,11 ot 
our Ajocian. Terwyl ek mn ge.kiki onderwern W ·n 

Pre„denxiele Rede ge/ems hel, het dii m> 
In pondcring i>ver a .uitable •ubject for a orgeval da[ dll van B *,u wee• i,m 'n paar 

Previdential Aildre··•, i[ occul·red to me lhat gedagies our dielireITendheid in munkipale 
/ w„uld he .irpr,#prlate "i "P"" 4 few enktri•,[ei[,enderneming• ut i¢ Ireck. 
thought. m /Mcien© in n,unkiI„| electricity Voordar ek di! di•en. met ek wer daarop 
under[.lking• Ref,ire d••ing g ht,wever. 1 m da[ haie van my „pmerking• not w 

mil.2 draw altent„,i, to the fact Ihat mary of 46" "p '[ekirkitei[•deming·, in 

my remarks will firl, be appliedble ki Suid-Afrika Nal wa. 

municipal /&1rkit> underlakiligs in South Die oneekende oniwikkeling en uitbreiding 
Afnca 9 in die na.oor[.0.e F•re pl•.e.vind he[. he[ 

n 'wa:ir la 
The unprece,lenied 

* op milili#ip£,1: elektri'iteit.•- 
deve]„pmen( and „- onderneming. Repla,„ wal nic. tred hou 

pan,@in whi.h Id place in 'he po/ war m die •cnemende aanvraag na ¢]cktri.1- 
years pl/,ed .1 heavy hurde„ „,1 munkipal 1:,dien.le len .pile #an ern.tige tekone aan c!/lricity service• de/le mi,L,+ /t•riageN nman ck,%' imier"1 en I 'Deru'ling. AL ge' 

nian.poler nialerial. plant 1.' ./p· 4 van die *Wn:re Iiatande wal m 
ni:,1, A. a re.ul, of the intialinnary „u, die oorloo leheer, h/. het die k<Ate van 
dition, which exi•ied /fier 11], war. the coit arbeid en pr,•e var, nuteriaal en ./ 1/bour kieruiting and prle/,4 / materiai /1/ equip. Jerp emp en 1„*/ daL„ leken, i. dat 
nlent r,1,0 mrly and al[Ii„ugh the·re are dit nnu in bed wang gehou word. het die in· 
.ign, [hai i[ i. h:ing sbed 'h e inflat./.rv A/.iondre neiging tut vand.,g hiv voorthe- 
trend hah con[inued [l ihl. dal 

.tian 

This cant•nuing infiali,m ha• broueht many Hierdie a.inhcudende „11/„/ hei bale 

problem. m Ii<:i] aulhorioe, who, with their prohleme aan phn,like /#erhe,le he*irg wat, 
|inmed gorce* of reve,lue. are finding i[ M hu[[e heperkie branne van ink.#ste. dit 
in,rea··inglv difficut 1, pruvide the uNNal med, mneiliker vind m <1,2 gew.ine munid· 
n,uniciral ·.ervice·. and ainerliue. *,thoul pale dien•le en eenew re ver> k.,f ..inder m 
ointinual]Y iliered'ing their rale·, and lan/4 h/11.1[ng·. en larie„e v„ortdi,urend le ver 

A, a ri·•ul of ihi, 411114$16,/, lacal al, We|| 03 hoog A, gevoll v,in hierdie me,tand hel 
prn,incia! auth.irilie. have leeorne inera• pla„]lke in,el a. pr,nvindale owerhedle nker 
ingly " enicien.y con·.clolli' ind ·.Irer,uou, en nicer , doellreffendheid,hewu." geword en 
emin' are helne m/3 m many municlpalilie• diar ward in hale munli,pallicite ywcrige 
I .>m.et the e/ab <,f higher wage, and poging unge,vend 1 die uitwerking vin 

in,read materiiiI und equ/mem ca,t, by hoer lone en verhoogde ko,[e van materijal 
greater ellicieney 11 pr„viding municipal en WeruMIng Leen le werk deur i-ter Joel- 
iervice•.. [reifendheid iii die lewering van mi,ni•ipale 

diensle 
Sonie kical aull„lue, ak tacklig [hi. 

prohlem with„ul external /;LI Slinimige plic/ke m/rhede he[ bierdie Example. & 
6 m die e.labli,hmen[ probleme :ing/pak vonder hulp v n hui,e „1' hpccial c,im. 
milleei, suth :is Eciint.my Veorheelde hiervan i. die claor*lng dik! w 

Fmcien,·> 
C"miilees anil the app•,inti,•en, Pdale kinx[[ce, €,0. Be*pari,1/- en [»el of 0& M 
perionnel on ihe municipal tretTen,theithkonlitee• en die w/ aangelling van 

O en M per•ne/112 die muni•ip.,le ,lie„. 
Other 19,081 uu ch or/ l le* alll, In. h/Ve r flga B ed Ander plaa.like „werhede het i,eer die 

the .ervice. of .ju[.ide con,ultant·, ·.uch „ diensle win hoile-kan„]Imnte bekom son:; 0 
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Ok M and 1,]aridge„]en, „int,uhane. who en M. en he•luur·lon,sullante wal ornanien, 
under/ke ,imey' in,inc or mor: munic' Pal in een of meer muni,lpale depariencenie 
dipanme# and m'ke recrimmendali,» on ondcraccm /n 12/1,cveling. nuk aangaande 
Bur and me•n, of improving efficiency and maniere m doe],refrendhei•[ M verhoog en 

reducing ad„InktraLM 04, Some of * admin,jtra„ek<,ble te vernmider. S,immige 
*urvey, which have been undenaken have in- van die opnax, wai genwk i,. 1,/ werk· 
ejuded w,irk-•tudy inve.[lgarionh. :,tudicondmikte inge.luii 

Mel die vixirtilurende verei.te• 
With ihe continual demand for wal gbil a more word vir 'n meer doe],reffen,le 

emen and well managed municioal en goed· mvice. Nuurde 
it i ]/evltable that the activilii of municipal muni•pale dien• i. dit Inverwyde 

lik dat die /,CtriCity lind:riaking, Muld /,0 be ,ub· Kerk.manihile van munisip,|e 
<:!ektrisheit„,ndernenline ook 

jected 1, cio,e •crutiny Now. Municipal aan nou· 

Fagineer, 1 1 know them. are alwa» keurige ondery,ek onderwerp iou word Nou. 
receptive in idea. .ind .ugger[Ions which muni•ipale elekirolegnie• ,ngenlel,f• •00• ek 

hulle ken. i• ally,1 ,•nivanglik vir idee, would ag•.i•t them en Ii, make [h¢ir undertakir, weake a more el„ent For th,·. rea,an. Municipal wat julie hehulm:an, gal wee. 0,11 

hu]Je Electrieul Engineer w„Lild normally be only ,Idernen,in* mer doelireirend le 
maak. Om hierdic rede ·,al 'i, nulin„pale M pleard t„ 0-operate wi[h managenien, elekirimie'nie'e imuham.' C fir :4 the> 8 i,flen referred le. ingenieur '14,rmaa]Ne' 8]tyd 
mr (e hly wee, m ·,aan, [e werk nier be- emi erick exper/ app/// by ha C:•uncll 
mr,konultuate *004 hulle dikwel, na t, 1 11/ke a .urvey <f hi. department and (of, 1/ 

doelire/endheidde•kundige,) undertake ae 11/]ementati,in of ve,wy, word. 
any 4 deur,> Raid aang.4/ 1. „In 'n 

le:.nu[,endalion>, .ubit/ted which would opname 
van sy afdeling te maa k. en m ie „,idern/cm 

Mil in greater emcienc' 11 k however, 
cm en]/ alnbeveling·, uil le vocr "[ gr""r gliewhat d,•lurbing Li, note thai there i, a 
doellreffendheid te,1 ge/i//,al 1,2 [)/ 1 

te,•deI,cy „D the 0 .if ·· mic con·.ultant, 
ester ietwa[ .int.ellend .11 i. le nierk dal 4 have had ,•i engineering irain Ing ti. 
flauT '0 neigine i, by •mn,ige ki,r,4uhante 

c„munent and make recommendation, to 

Councik on pureli technical n•alters Such M =Hpliding in ingeniellri·we.e yehud 
heL nie M kon'mentuar te Im'er w. ca aa"· 

ener„achi,ient on ihe domain of Ihe engineer 
heve]Ings aan tilild·.r,ide te tinen 22[,Miandc w ,inly cau.0 meniment and harm 
uiwer legnic*e /ung/leenlhede. 

Another matter of ca,leern to Municipal S//nige inbreuk or dle terrein van die 
E]eetrical Eingmee„ ls (he fact that one lind, 1,gen,eur kan ,!cg, nll·.noc,5 veroorsal ell 
all zoa frequently illat /,Nigation, and ;kade duen 
,]rveys carried i.ul by niana,cment con 

i, 
*u](ant, Bix ri•e [•i wide. pread 1,/re:1 and An,ler ver:,kynbel wa! 4 17 munihipale 

elektrniegnie./ 
uncasinex, ar™ing·.1 staff The re.ullunt dis- ingcnieurN ,(rg tiar i, dai 

da,Ir 
locau„n and d/uption are 'flen •0 «inu,4 maar a! te dikv.els ge•ind word dar 

onder.0/ke 
[haI *he henehi• v.hich may be derived fram 

en 81>namen. deur he,Illuckon. 
dime aanle,ding gee bit uilgebreide onrui 41]01• invextigation·. i,re t<, a large exle•,t 
en ..en I onder d ie per.<31'ee I. Die "nt· 

nullified, wri/ing en verbrokkel,]lg Will hieruit Loort. 

plnei. „ dil:wek „i ern·.li,1 dat die vo.irdele 1 hope thal the,c jemark, will no[ ireate 
9 4 /Ike 

Ihe impr<»ion dia[ i am aga]IN the ide0 of onder>ocke niag #prd 
emele•,e·> inve•ligati•>li• . /,unieip' elee· grc·tendeel, vernielig word 

triel'> departinen['. either hy Council'' own Ek hol dat hierdle ormerking# 014; die 
4 .,f ·.pe„ali,t. or by Inde/endent i,utside indruk w] hkep dat ek leen die idee van 

C-ultail On th, contrary. I am of ue dneltrefTendheidwinderhocke in munigpale 
opin,(,11 that 11 1, t.jda> mi.re imp.*rul•t [han elektrisiteitsm*mer gekm ne. he[,y 
ever thal every dfort 6/1 he made M in deur 'n Sladmad w eie per-/el van de„ 

crea,e the efficieney of electricily under. kundige, of deur unafhanklike kon·.1,1tunle 
taki„, if pr,wre„ 1, to le maintained / [he van buite Inteendecl ib ek van nlening dat dit 
·.an•e rate a!, in Lhe + a ni/ belangrik as d Icv,ire 6 dal alle 
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1 am ,[,0 con,ciouw of Ihe ruct thiil Iliere poging' aange'end milt ward on, die il,/1- 
m mmerou, eurmple. where managemenl trefferintheld Win muni.ipale elekltiwiel. 
and ,Allercon,ultam have rendered ewellent end¢rnemings Le verhoog indien die voornil- 

Irme' to local authoritie' 1, :i re.i,1, af gang teen dieselide tenipo a. in die verlede 
which the 1 mar were able to ahieve in- gchandhaaf wil wrd 
crea•ed cmciency an(I elfect uili•iderable 

Ek is ook hewu, van die fet[ dal {laar talle 'avin// The *21 of 1 he.e rem/' " 1, 
voorbeckle i, van waar be,iuur.. en ander 

draw ihe aliention of C„un. illor. 10 „,ine 'lf 
kon,ultanle u,Aikende dier,/e de dange/ :/] diln/IIi/which Lian plaa,!ike 

nia> ar,•e owerhede gelewer het 
aul '>f efficienc> Inve••igali'in• 'i th./ the. ten ge,nlge waanan 

dit vir laaheen„e.„de mav be ap.i/led nimntlik pitfal], wa,Dinginte, 
do¢]treffendheid le her¢Lk eli orn aan.ienlik: 
be.paring, te weeg te brin' Die doe] v./ 

I mentioned earher ia thi Addre. 8,1 hierdie ormerkine. i, 0,1 sininle van die 
rn>vincial ........ have all bee•/ .: re Mevarc en mocilikhed, wai ui[ doellreffend· 
el,ANciou, / the need f 3 greater emeay heid„inder·.0:ke ling ow orider (lic :Landa: 
in h.al government In 11]i4 •im:i•tu)/ there van rawls]¢dc w bring. modal hierdle 
ha. been :in intere.ting devekipment in (he iumrikk¢ vermy kan word 
Tranivaal where a Cominimon of 1nquiry Ek het vro/r in hierilie rede daar 
inlo L.ocal melding 

Gavernn•ent wa• app(•H]ted Nome 
w 'ink dat nriwiti•iale owerhede ook 

yea" 2,60. A< a re,ult of rec,immen,[•ID,n 
n•cer bewux gew.ird he[ van die hehoefte aan 

made by & C'on.ini•H. m Chdiriar,CC Ilas proler doelireffendheid in plaa•tike hestuur 
recenIiv been nran•i,le:,ted whi/ inter ']10. In hierdic whand in daar 'n intereviante 
•impek dll Town al€] Cit• All•ne]|• 10 entwikke[Ing in die Transvaal waar ·n 
ap/4 22 ManagenEn: Comm,[tee • unle•' Kimmi.de van Ondereek in,ake Plaa.hke 
che Admjnktratir flireirt. Rherw,we) and a Be//ur 'n paar Mar gelede aange,lel 1,. 
Town Clerk. who k to he Ihe chief execill,ve A, gevolg #an aanhcveling• wa[ de,/ hierdie 
and adrnini·.iration 011).er of ihc Council Konin/.sie ged.ien r. / ·n Ord.1/1/an„e 

onlanD •feekon,]ip W(Ll. inler itli,•, tile 
The intruju.t- W ihi, ,»tem .4 1.*cal *lad.rade verplie cni ·n ne,iuuri.ki,mitee :In 

governmen' 2.1 an Irtempt to elin,inale +I'me te stel fl,niv die Admini,rateur ander,in> 
' che di·„adiantage' / /e ci•inli,Ii(ee 'Ateni w gelas) en 'n /:idsklerk w die hoofuit· 
and i, expected 14 le/d to grea[cr efficieric• Toer//de eri -admini,Tratine heampie van 
by i ilit,ng out Lulliber,i,me pnxedures and die raid fal wee. 

dig R powl' m ano]> modern manage. Die in*]Jing van hierdie //el van pla@•· 
meni nieihod, u. municipul ditivities like t·exiuur i.'n mming om q,immige w 

dic nadele verbonde aan die .mite/tchel [c 

IJnder & new $.. .. lota! P... vermy on word vornag m aaniciding lot 

ment. the /).hit[08 of 1he Town Clerk will N gr/[er doe]!reffen, lheid ie Bee deur omslagtige 
m,ire or le= equi.al.ni to il'. of a general prosedun uit I <kakel en di[ moonilik 10 

m:Inager m a bL,/IN: ir inde,trial maak under· on, moderne be/uurginetode, ap 

raking munidpale werk.amhede [De [e pi 

Older die nue •leke] van plaaslike be 

It ·,eern·. Ira„inabl it. expect thal thi. Muur ,al die po, van die sudsklerk min of 

.I.tem will le:,d 1,1 grcaler em'lency in the nicer gel>k aan did van 'n algemene 
niumcipul scnice provided [he Town Clerk bestuurder in ·n be.igheid,- of n>werheil· 
ha: the necm:Lry Inaliagerial abilit, and onderneming 
+kill<. and [har Ihere /Il l :uth een I delega. Dit wil voorkpm of di, redelik verwae kan 
ti,in of Di•wers, ni,t unlv hy ihe Couu!] to word dal hierdie,ieliel aan],idin, [ot gniter 
the M,magement C.inin 11[ec, hui aly. 1.>, ihe doellreffendheid in die /1/2/1/1./le dien* . al 
|alter li, dic Town C·lerk atid 1hrouph him. ree mit, die .[.id.klerk Jic noiliee hequur.he 
M the liead, of (Ile *ilric,u% rlimicintil de- kwa,In,heid en va.Intigheld bill en daar 
partrne/' As fic u. munlelr>al electrlelly Ler,de,•ame delenertilg v.in bevocgdlhed,3, 1,1, 
under(,lkwig, arc concerned, 0 *liuld :irpewr aljeenlik deur die raad m die he/uurb 
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at thi, •.lage tlmt the new hy,te/ 8,11 niake Il komitee I. nle niaar ook de[!r la,1*:niemde 
F# I obi,i,1, better ,·c, „rdinalien be- aan die Stad·.klerk en deur hem ann die ier- 

Iveen depar,ninl. in .,innection .ith rkillendc ho:fde van departen,enic Wai 

development planning und u, a•ok] del,1,4 ili 11!unis]Fal¢ clektri.,ile,10*nemings betref. 
M]ing Iaff „canca In le lower Inks 01 wl dll op kierdie !,d.lip voorkon of die 
[!le xenice nue¢ itel.el dil m ton [lik „I maak om heter 

ka.ordina,ie len i,p igle van Intwikkeling, 
Apan fron, the fric, thot 11 ij. / c„ur., beplannIng tuwn a deparleniente te '.erkrv en 

dul and + re:,minhibility towards ratepayers im oponihoude En opdgle van per'oneel- 
an{1 the public. therearc irtain rea•ons why aanbrelling, in die laer geledere van ille dlen, 
11 14 ..y mare ...irtant than e.er that te lermy 
municipal eleetrie,[p #lertakings /ml Beha]4e die feit ,/1 dit natuurlik function ·n plig 

etficient[Y er, pcrantwoordelikhaid teerk,or hela,iinche· 
1/ler> en die p„/1/1 i,. 1* daar Ikere rede, 

Firvlly 1 Mh " refer to the •iluatiol• Flian.m dii [ans nieer het/n/rik a. 01,it i. dat 
which ex,0 in certain tini,·n. where the munldpale elektr,gtei»,adernell•ini duel- 
municipal electricit> u,•denaking and anniher [reffend mnet fuilyeer 
undertaking operate in the •ame area 1 Inder 
these circum·,tance' co,"peliti,m het.een Eenten. the w 11 ek verw>. n a d ie 1,• tand wa [ 

M undertaking,; i, holind he.Man waar die I me. 1, vindag ,n ,/kere di,Tpe can 
be foregen thal Ihe Ime vitualion will munisipale elekiri•iieit•andernen,ings en 'a 

eventually der au in man' unher jown' as and onder/eming / dic,/1/e gebied 
when municipal :reaund the licen·,ed bedry-g i. Onder hierdie un,•Ulndighede £:rea• 

0[her undertaking· m extended nx,et daar k.impeti.ie luien die twee onder- 

3&1 unicipal eleclricit> undertakln" can only neming·, ent•taan Dii kan wei' word 

et thi, Impeiit•on quceilly dat die,elfde by toedind uiteindelik in hale ¢xer- 

cl// con'[ant vigilance and ander operating dorpe ./ al:un ila /!ang 
niun emciently 1%!pale Fefledle en die yel-hicerde p 
hied e van ander „riderne,ili,104 u]Lgebrel 
word. Munkipale The¥e elektri•iteib,4,der.ienim/ i. an,iher Tea•n why Ivery kan hierdie k,•inpellN,e alleenlik n•ct Muni/pal Flectrical ,*,a Frlgineer Nh<,uld Jock 
die hoof hied at h„ deur undertaking and make gedurige waak,aa/heid criticall, w 

every beocfen en /,eltreffend te en,le/vi.r to eliminate it· 'hort·coming'. fuligeer. 
Daar i• nog ·n rede waarom elke n,un,•1. 

We hive ,een example. of the national,Na. pale elektrotegn]N inge/eur ,>' underneming 
tton of elatrlcily nnderulkil©. in o,her kntleN 111: el beskou en ulle pogings m,w 

countrle, in the tjni.ln i,f S<.t]:h Africa and uuilwend om •ekortkinning,i uit te skake] 
the Rhode,ing ihe majoril> of municlpal 4 het v,wheelde win die :1*ionalisering chirkity undertaking, 110 10•ger ge•Crate van elektri·.ite,L.onder„enii,ig, in ander lande 
fheir.•n p,iwer and their function has bcci #dargeneet„ Dle irleerderheid vili elek,/7 
reduced bi 'har of relailers of cle:licity, teit•ondernen„.te. in die l.nic van Suid. 

Afrika en die Rhodesm wek nic meer hulle 
There is no doubt whatsoever, ihar the cie krag op mc co hulle funksie het ,:fgeneem 

crea[„,11 of a mitional authorily re·,pon,ihle tot die van kleinhandelaar, in elektri„teit. 
fol Melieraling electricit, and [he C.[abli,h. lit ly peen tw>fei nie dat die in,villing van 

ment of nationa] na[works w'ith che nahionale owerheid Wal :e.·amwoordellk i, 
advantan a of Ina, pri/ /[i.in and (ran.ni, vii· die 0/ekking vali eleklri,itrit en die 
I of eleclrul power „ co.LM lower [han daaMelling v.ir, nhionale neiwerke met dle 
can be adhieved b, waller Ny,[cm;. hai been voordcle van mw-prod/.ic en tran.w„,ic 
of great benc[,1 I 3 111, i·aun,9. It ha, Lhu. M el¢ktrie·.e krag Leen ke'le' w lae• 1: 3, 

heon pos,hle to /,lity the imtallation of die uaarteen klein „/der]/eming• 3/ Qu 

larger. mure emciern generd[ing unit, aI a JOCI. 10[ eroli[ v. ordeel van die land ,rek. 
1<>Wer :011•'U'.In .:'l p.r k. of 'apacil.. Dit i,· du·, .i d'1'mde mi,i,/ik im die 
and [/3 prodice elecir' energy al low cost in inglkring Mi, groler. meer di)eltreffende 
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11|:ini bulll cki,e 11 %„uree, i# fuel and olmekking•enhed© te¢n laer konsiruk•ie. 
•ater The reticulatii,11 / electricily in ko,[e per kg verm,0 le reggerdip en i,m 

urban area. mi.t. him'ever, rema]n the clekirie.e ,trooni [een lae k,i.1¢ w produscer 
funcliot, / Inunicip.il eleuncily under. deur krab:In·.tal[:Ne·. wai nahy die bronne 
taking. The lauer „n lial> make iheir van brand·Aof en water ge]/0 is Die 
*Imin wria.,allable if 'Cy Cantl'Ue 1, he retikula,ie vAn elekiri.iten Ln .tedelike ge- 
ihe rec,gni.ed .paiali.[. in ihi. held, and bled e r™xt egier die funk,ic van muni.|pale 
can de,111,„iate Lhal (hey can carry Liul th,4 eleklrihileilM,indernemingh bly Laahgen:lenkle 
lunction more /12 1,·mly than a ny ,/lier kan hulle pil•i.iealle/,1 k ollaanta,baa r inaak 
undermkine indien hutle o:ed, erken word a. die 

F.ialilm "11 hierdie gehie,1 en k'in hrwy' 
Il 1. .ald 1•1 it .in An,crican rhili.vipher dial hutle hierilie 1:,ik mcer di,eltrolnend ,„ 

114 chrmened our epi,ch ·'8:,1 of ilie enige ander 'lndernelnulg kan uitvoer 
Managerial Raihilion·· and a feature of Dit wlird g:/ d,1 ·n Anieritaa,1.© 111. 4 
01]r time. i. [he wideMprcad recogniden of Al>dperk .dle van ,lie BeNitir.rew,ilu·.le 
the importanee of .cienlitic management m ged<.op hi en 'n kennierk van im Ad k i] ie 
any bil·.inev, or indudial underlakine h /]Memene crkenning wa[ die helangr,kheid 
in f.„1, i day regarded .1 e,//1,1 ihal all van welenskaplike hequur in he,igheid, en 

per m in executive rogtion. ,hould have nywerhe/„,liderneming; eeniel Dll word 
management iTain•ng. Ind,Tdaad van,lag /4 11„i/./aklik he·.1«,u Oul 

& per.,ine in uirvi'elende lk••le oi,r be· 
A, in engineer·man,ger. the Muncipal bluunlitileiding nii'et hedik 

Ele:lrical Engineer require, [he following Ab 'n inpenieur hehtll,]rfier Inl•01 [fie i],u]•i 
4„:11,1].341[ions fo, the effective dixharge of ..,pale elekirotegn/•e inger,ieur die volgende hi, executive a / sibililies kwalitil 14, he•11 mi 1 11#,Aerende veranL- 

4„ordelikhede dile],reffen{1 te kan 1.Lk„„1 
I. Cert" per·.onal qualilie• whieh de- 

1. 
ter,nine characler. in„IIigence and Sekere per. i„„like 11 ial,iniglied e #.11 

karak,er. intelligen.ie en 11]gemeR be- general abililv. kwaaniheid ber W 
2. Die 

2 The necewry technological qua/fica· no<]te¢ tegnul<igie.e trvi,e/iheld ¢]i 
tkin. :ind ah,]11, to deal effectively with bekwaanilleid on, die tegniese :„pekle 

w the technical a.re.1. of hi. job die werk op 4, doellreirenile wyx 
te heharile 

3 Management knindedge Thi. 3. in- Bequurkennit„ Dir ,]mt In kenni·, van 
clude, knowledge of: (i) Ile/wr#begin·,el# e,i lie d/ aan. 

gewend wi),1 
{i) Ihe princip]*. of managen,em and (ii} die wrbkillcilde ge·.lpunleup d,c 

how Ihey arc applied. algemene yebled van 'ME· 
verhoudinfu· m vall toepa-,11; 

(11) 11,0 variou• a'pect' in the general Op Ilm 'gri'epe wit Nlan' werk 

held of bulndil relations a. whey (m) die niet•de, en handel,wyse 
apply 10 grllUF / people work- „aardeur diebe•[uur,funk•.]evan 
ing zogether beplanning. kinituile. A rd,- 

narihie en ninI,4•ering uilgevser 
word. fi[,) the methil and r,wares b> 

nieu. .f which the minagement Die (cgnie,e bedr,wighe,d van die muni„ 
functills •4 planning. clintrol. pair ......... ingenicur verminder la 
co.ordmation und mo[[vation are getang by L ndernerning ullbrei ter»t ·.p he· 
carried .Jt -edr.wigheld t•=m 

Ing,:nieur-heuourder. i, dikwel·. w uit 
A, hi:, underl„king gr.ip.. [he Lechnical Junlik *moeid mel die prakil·,ering van 

acl,vilic.of the. Mun„]iwIF]atri.al rn/ineer hulle ber<,er dal hulle J e gen„cg dan,lag 
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dcureahes; a, JI• iminagenient ae·tivili, in- ·10,11 ailll hulle hei//ver:in[WAOrdelikheile 
,re:L•,e• nic Dil i. wral .t;e ged nic[ /:ktridled, 

endern¢mi# u:/r wirdering gniandeck op 
Englneer-n•.,naleer' are oft. so exclu•i•ely leent/e ...mente.maak i'. 

encerned uith ilie practiLe of Lheir pr<,fc.- 
·.i„n. th.,I they i].i ]•01 rav *ullicienl allenli,"1 To[,inlani m v,kke wat M hesieheid, 
t„ Iheir m.inager/! re,pon.ihil]Iicq. Thi, i liew„ hundel nie hv kir.1/.in ingenieur,· 
r•rM..... I. in ilie caxe 01 :te.... le,e inge•ttill .e Ii, 1./.•.. I.' i••0 lie 
undertaking, where progre» wa, ni:,de yeleent®id /11:/ am hulle 4*malie• 18¢ le 
inair:]p „n M·linical faunda/5,14. 16 2.p die be..tudering van hesuL,r in hegi,i,/ 

en praktvk nic Daa• hei:mn 4,)/1 v.indng 
i mil fuirly recently. /1/1// dcaliNg 1301 a,Inende pelecinhed: 0, 1//6. Imone 

hu.ine„ nian.igement were not inckided in mn hil|le kenni· op <Ne gehied virn he.luur 

e••g|•ieeri•,g -% * .* ••I a le hrei en im halle mel d,e r,/e: be- 
therefor. did Ihit have ihe oppor,unity to 4tuilr4,chir.ligheki 'Le le M Behalwe die 

pur·ue the viewic *udy of nimagenrn[ wy.c keu,e vail bocke en 1/er:iluur ,„r 

in p'knciple ./ p... There are how· he.tuor.we,e w :Li v:i/:ig Zilkhaur k en die 
ever ;impleappon,nitie, I day fortechnical k „rre,p,inder/ellir,Ub*/ 8/2 deur ver.kele 

men 'i) broaden 'heir knowledge in Ihe lield kolleg. en univeniteite tang,lied ler/ 

/ managen/ni an,11*. r·quip iheni./ve. wi,h hegan dilar 'eke= Npil //i|lng' s(„• 
the e»enful In:inamne,in /ill.. Anan frum die Na·.iona], Ontwikkeli,ig·.ge,i-hkar wat 
the wide· ruNse· of le.,1 hook> iliid ble,·alure wit,iekende gerieve in hequi,r•apleiding 
0/ the .ubjet[ 01 n imicement whioh i. a.inhied 
available t„.1:,4 and the , irre,/,indence Muni.ipale Elekir,•tey,i,Ae l,lgeJ,I•UA kan cour.0 oirered h V:lrie U, Colloe/ and 

·.ianger.al word M van ·,ulke geleen,hede univer,/8. ihere .ire .pecial organih./i,in· bulk K ma,lg :3allge,;,en die ·.ukhe'· van 
•uch a• [he NUIN,nal Deveh•pr.•em [-ounda· hulle iinderile'Ing Jile Hel van 11/le'e 
ti„n. zhich #Ir excellen, inan,gen,/11 w:,/wheid en die v.ili,1,/4/,0 van g / 
edul·:Ii,ina I 

file] •' 

1,Lie ru•ting /1 ti,eru tine ·Lthi,iiklik A nic. mai,r 

Municipal i.]e,.lrical Engine¢r, I•.u]J be A ,an ge,onde he.,uor. 
•ell */d iii riake uxe of .,uch oppir. 0*skikin r™milipale .1....e'lle,e life> 
MiliA. .1. Ih: da. of their undertaking> rlieur• 'n rerri:m rol hpeel len / .Fle w 
4 no[ only depend .7 technical /ill and die he,/4018 v,in d„,!IreT„/lheid in 

Ihe pertation 01 31, D ini and equin,nem bul mun].ipaJ¢ eJek•r••iteit•,inder,len,Ing/, die 
6 # w/ /10:,gemem. d wai delir radd/de g//el iwiril. nie 

ininder belangrik nie. While Mmi,/23 /.Ne/MI| Engineer. plai 
an imponon[ r 'le " far *the Broinwilion of Byvoorbeeld. die doel,re,fendheid van 

em, iency in munle,pal elearlelly under· A dien, wai geJewer */ hang grotendeel. 
Mklp, 1. mneerned. the n.le /11:,ved h, af In die hcleW ww dcur dic //5// 

Councillor, * n,i les, imp.lan[ gev·<,14 w„rd om die n/ige hind.e vir u]1 

bre/ing•. verhczeri,ig. lierk„„*cruk„t ed n, . 

For eximple. the dleetr.tne.. ./ the be.kikhaar De Mel 
e & pn,vided depen& lo a large exte,11 'in Die <ilitred¢ en beleid van unrade nor 

[he Pilicy adonted h the G,ured in makine 4 wal per.ineel nlak m bularl••kale' 
ihe neeme iunl Nuitahle im extcnshinh, aan,iel,110+, bevorderin@*. dienxv,/rwaarde'. 
inipn,vemin[4• re,k,n·,11·,ktion, etc. yewdheid er, wel•yn n••,el'n i,twerklng DP 

111e :d#,4 nt.liers <,C C.*d. werknenierverboudin' en miruit 3/ *al 
on 

'ri belangnk¢ 2 11[er, affc/ing slafF weer ,/ch uitwerlii,y a, ,:,lar> •de# „p pril,ikliwi 
Sorlder levredenheid 01 Iin tm ent'. pr 1111(ili 'rli 'erv ice hir nlornal L end it M he[ 

i•in' . 

hi•kh 'anti well'are. ele iniM hmm Lao die 'im- hed<yf.d••ekwffendhei,1 „1 n inuii- 

partam bearine <in pruill.uvit) Willaut pile elekiri.11¢11.•[•dernen,ing m, die 

Mtenln•enl and high *.11: the effective. inal#:mum hereik nie. 
nc•• 01 ore,&/ in muillip:d I.[rlity M,e•el die i!„el,reiiadhe;.| v.i„ Ikere 
und:rtakJ,ir can never allain Il' maKunum lu ik,ie, en hedrywlhed: in elekirl.Ne,1,- 
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Although [heelhe,eni• tif certaJO functi.in• ondurneming, vale,/1 k. n word en vcr- 

11:]d <,peration' in / m ric/· undertakinp• can gel'king' tui,#en ver,Ikille/'de i'ndernerning> 
he determined :ind 4 1111: ri·.,in. ril:,de he gem.ak kan word i. duar [,it duiver 11„g 
tween differeni Linaerhikir,/• Ihere i# i• >et Reen ,[andaard wy·,e waarop dix,inivancndc 
n. tandard nicans of aske'.#ing ihe overall do/11,//etklhelit „f dl/|matighei,1 v./ n 
Cal¢,emp, or e,Te:livene- wif an electriclly elekl/•i/1110/derneming / newone en d/, 
undert:/ing on i cimn„n .ind #erefort. vergelykhare grond/£/ hep,ial kan word nic 
clitr.parahle ba• Die gemiddeide ko/e per /nheid verskaf 

-ird dikw·el, gehruik :„ ·n maigN.iff vir 
The average M per unit 6 1.,iften doe],re/endheid en,im me doel,reffendheid 

uid M mea•urenf effi.iency :ind fnrcom- w en ameming met did van 'n ander le 
paring [he efficiency of,ine linderlaking uth verget>k, maar dit 1. kJ.,arht>klik nie aan. 
thal of uth,(her. but 11114 A ob•in.,41/ nin neen•lik nie a.inee•,en enige •imvallende be- deceplabl 3 an' Ad a,80& mu•[ palin' die •land mril m Leh:whe V.In ilie d lens 
lake le ·ta],dard and quality of 11,e ·.ervic¢ uelrwer in .id,Irlierking Ii]De[ i em Dle 
pro•ided into accouni. Filriherinore, ihe ycm,ddelde ko• per cenheid nkaf n 
aveng: co,i per unit ¢Id d:Dend; on many bowendien ./hanklik val, 4/kere faktore wai 
facior. whi h ..tr, tron, place Ii, 8]ace, an.1 Val' plek M plek winel en wat of Rehee] en 
4,ch are /11]·er whally or partiul]• Dul,ide :,[ „f gedeelwli hu•te dic heheer m di me uniro] of ihe underit,kinw ,#11 us for o„derneming i, 40. hv *enk„,11 m /111/- 
lample .al Ind ....·Nx in the ...f ..e i. die g./ van ./crnemings .a' 
undenakings generaling ihelr imn power. bul e krag o,iwek. trooinwalloew)/r bulk supik tan!}c in ille Lahe at un(ler tariewe in die geval w andernemin* wal 
takine, i,htaining their ,upp[> 1, bulk.load hulleloevoer in pri•itin,lal verkry, hel*i* 
tictar. g,Nigraphicill condition• wage, rate'. fuktor geografie·.e toe>" [ounbkdle, 
inleBN rath, ele relitc #.er,e, e d in 

Dil 
It inav he 21,1..ihle G, 11„/1,5 the :ive]/11 mag mii,intlik wees m die i•li•vullende 

dodircifeadhekl vali 'n ethrier„, ,/ an ely[rkit> undert,king b> elekiridici,viniler- 
le bep./ de,Ir •ekere la'ing liwin .crain ind·eic fur Ihe numing indek/ wi,r le com,m> 

•kr>f + dle ek nomlew hequwr van of oper:,thin. which are under the .c.nir,4 of bedryw[Fhede w hinne die beheer w die the undertaking a/ ihe wi,dard and quali I 
the Haerneming rewrieer en van die undaard Nenice provided. a[! 00 a common 

-1•52. 6. but ihi, would be no easy maner and en gehalle •an dle dieli•, almlip 'n geniene 
ba·13. niaar dil .al iL,Id require much /udy and nie inve.tigatm ·n maklike tivak wee,4 
nie / heelwat ludie en andersoek „ niention iu,I one of ihe difficul,ie,. en 

in perg 
Om erder to make an a™:•men, of the ,tandard maciT een van die nine,likhete le noem, 
teneinde '11 

and quality C the •ervice pro•ided. h would. hepaling van die widaunt en 

am„ng.1 /her things. be nomm> 60 take gehalle van dier.er•kaf. le 11]41/k ,/ dit o a 
wee, unx „rbruike„tevredenheid in conhumer ati''faction into acclun[ We nodig arc ag 

le ncem. On, k,im dan dadelik w die then ininiedia(el> faced will] the mblen, Ihat 
there 1, ,„ knawn inean, of ateurakt) de. prebleen, le .tain dat daur ever Mwh 0,13 

weel. nie '0 w»e heim Waar//n, vcr· termining Lo/,umer Nal/fac.... bruiker,/predenheid naukeufig va,ge,te I kan 
./rd ni:. 

A imper „11 the u>•ewiawf [he /theien•> 
or e,Tee•,ve 1/35 i.f eleciricity undertaking n Referaat in.ake die bel>a]Ing jun die 

would be most intere,Ing and diable. and doelire•endhei,1 of doebnaligheld van elek 
con,Ideraim could perhap, be yiven 10 6 mat.Inderrien'ing' Nal Iklie Interexint M 
pre,email" i.f /¢h u paper al >ome fulure *aardew' weeb en de lewerne var' 4,5 '11 

refer//,3/ "li dmi of ander tyd jil die 11/I./1 
4 4.kien oorweging geniel 

I Tru' ihar Ilie,e le• th'' ght' 011 2 hubjel i k verlroll dai hierdie r.1111 xed#le. mir 
•hicli n amq m·h ·.te.eniw/4 4,11 'n ,>ndcm/r w.n HA heelwal liand.le yen)et, 
prtne . be W inlcrebl. ......'. Fevind ul twiril 
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HENLEY-SIMPLEX AFRICA 

now ofter a 

FOOLPROOF 1•51EIN• 

Earth !-ml 

Leal(?ge im• 
Device -- Il--• 4 ..4.-- 

an©Uie, Miumph by Eager Beave,s 

COMPLETE PROTECTION FROM ELEC· A GROUP LIFE PREMIUM 

TROCUTION DUE TO FAULTY APPLIANCES fore. ly R34.00 
Now -rybody in horn,1 4. Indu•lry - •n be •rolocied from The,oilis anl• R34 DO anc i,nte fega,- 
In,ury .ind Ihe dangar / fire or,illl' figi. f•ully ™Inne In I.i. li I p,rm/el lifu ./murn ..i•il 'll¢ 
appli-.-... u, Ina ol Ihe .al,il 58•. de,i,es e•/ ligi•lon I an inbil damily . gioup I 

inventad • Eafth Le•kage Un,1 » se ign•,1,Ye I5 milliampi, iII •lo,Glly iliorporaled inM di•Ii,· 
1 ,! moil 'han Idequal. 1. prgle.1 ...11 Ihi :rn. Ii.,1 eful. .In boar/•or naw hou•$ and 'lati 

Ana ils Foolprw. C•n be filled Ig ell.I,M, board. and i. .,en 

-AMIy pfle¢11- 0 old -1-/ 
vii. .. ail -Ill =.Ing 

ENQUIRIES WELCOME FROM MUNICIPALITIES, MINING & 
INDUSTRIAL COMPANIES, ELECTRICAL CONTRACTORS ETC 

Wri. for full T./.I de,adi lo: H.I.Amplex H©Jie Carnerfaw¢Js 
* Mamzbur, Slre,ls. City and Suburb.n, JOHANNESBURG PO Aol 
/0 Jappe$town Tran•al T./aph, Addrel ' M[GOHM't 
*0•0 ..995• 
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ARSOCIATION OF MUNICIPAL ELECTRICITY' INDER·l'AKINGS OF 9(}ilf·HERN Al·R](A 

MR. GILES, FAST I ONDON: TIiank Die worde .„,doetreffend nim/ik·'be- 
you Mr. Pre. ident for Diur Ier, lh.ingh[- [eken hai¢ dinge en Juit in g) goedkoor 
p„*oking addre.. n™kinilik Inic in prys nie. mar in doell 

] call " Mr van der Wall •onder vcrmor,ing van maleriaa] en Irkid. 
to pwpoi f 

w of thank, m ihe Pre·.iden, Fk laai dit aan lede am in die l,g van die 
Pre•ident ,/ rede hiern,ir na le dink 

MNR 1 1 VAN DIR WALT. 
KRUGERSDORP- Mnr. die voor,itter. 1 repeal in English. Adnini,tradon may 

M nr. die Pres ident. Dame. en Here. Dit i he dehncd a, f„[lows , 

my voorreg om 1,2 Pre=dent a] van on' ··Admimratiin E organised. coiperative. ··knold:ic af le ken. 3.ook as .[udent op rational und mpon,ible „,11„in by per/„ I niversiwit €13, hier&¢ lang tydperk ha ek whe ,·o.operate Lo reach a predclermined and hom leer ken I. ·n [egnie/ perfek.ioni, preplanned common gill a' efficientl> as 

dc:glik in altos wai hy docn. In die afgelope M.'ible. 
aanta] jare h¢, ek Iwim ax 'n a,Iministra[eur 
van ·n hoog, tegnie•e *pancnin[ leer ken The w„rd. a, ejl]Cienil• aK p„.ible" have 
en weereen, het hv Ny Foeie deu/de getoon en a wide interpretatiun and include a. cheaply 
hewy. dat h> daardie haanighede wai h> i as po·:•ible {no[ iii price hui in purpoxe) 
., redeaanh il welbegil, nl hegi,lur:legniek wilhoul W:iN„gel mater,ak:ind lal,lir 

I v.el 1. dee.21 ike legn ie,ie kenn 1. In g vak. 1 leave I te membel to linder over ihis Dit E om hierilie reds dat dil vir my /,1 
delinium in the Jigh, of le Pre„dent·· 

langen/me ./. i. oni hicrdie mosic van 
addre... dank u . redle mia vel. 

Our *al h- a] 90 younded a note of Sy w:,Ir/,14'ng Cil'i L'n' I"70 (•n, pe,4Ib 
in re»hkau mrel neenn. „ral in dle lig warnine li. Comuillon n/ to lawer *e van 

8 bekwaamhede mel doeltreffendheld niorale <.f employces by h:„ty and irre· a 
I take h roel, 6 for grnlied thal 4/er Keterlik op die regle ivd,tin ./aible /.licie. ge- „60 had doen Ek ilim - Drobably [he higge•t ver[ u dia r i:Iddede viwel he a, 

ingen,euratede hierdie ru,d / er,ivige lik ,/1 eciemy of an ellie·f•nt mucition! ,)rgani• cmon 
be,kou en 1|/:m„lgenh .t| 1•andel in mind [ ira,i that Coune,]]or, will lake 

hoed of ihi, /rions warning hecal,Ne :ha are 
MEr l.on,bard neem :ian dot alle included in ·· 1he per„in, who i.0 q,nerate to 

mge,neur,lede dle ni,dige legnie·.8 kwaliti- reach a inhir, 
90,11 ' 

k.4* liesit Lim hulle dien/e in il/ardie famel The reinarlp, on OIM 01?icer·.. OIM 
deeglik te kan l/B/er Hy niman gs owter 
m /21 ':ind.,2 i• legal:•e kwalifika'ie' op *ig departmeins or Mat agemen' Con•illiant' are 

self m genw orn a. be.iuurder, van ,ulkc weil n•ean[ and true If properN apphed I 

handelvnderieni//,ip le Iree nie. On, can be a •cienillic in•trument in makine for 

dulf nieopon•legme•e killereallcen mnic greatereinciency. It willetrainlyheapplied 
en „ wrew,g a. tegnie···e harhare he.iempel deinmenlally W all concerned W rai.1/ bk 
word nle e•I dailrum wil ek My Manm,1,•ing dal uncx).operauve ati,tude'. 

m bvkumenfle be•/LIrdkennix. en mensc w. OurN are municipalirading underlakt 
4/0/kend mm /d/4 /Iulerstreep and a, wh Th/1/ he run M budne.. line·. 

Ons mort in be·.onder •ins Grgani·.aKie·. in They,re municipal or public militie, hecm,e 
08kou liren, mei did doe] voor od on, hul]/ they are natural rlimp,Mies :Ind pub[ic 
mdieltre// le /0/reer en wei interN ih ••,/. theref„re pr.itecled Tle ideal Id 
eenkolingig die defirw,le van fiduili,Atrusie Wit %ervice pia» an importan, rale 

•0[g geexte] kan word 1 repeat. these i•nder[Akinp. ah,uld be mn 
..Admini•!ra•,c A p¢04,nwrde. ko en hi:.iner. tint, M[h great emciency *43 5,4 Io 

uperatiewe. „tionele en .fran,wil-jelike marcelct the general public of,ini,m ihai 
/plredc dcur mense wai ··aam,verl: orn '11 nlunicipa] ir/ding ihrive. on unfair campeli 
•,aorn 11,/pualde en wicruilheplande gemeen- tion wrlail, civil liberties through bureau- 
/aplike do,·14 „, doeltrelTend mianitik n, cratic comrol: 1, ineeicient. extravagan, and 
le 'relf legie' extini,inate eharge·: 
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Sound bu.men approach ki ihe admili„. MR. P. A. GILES, FA91 1.ONDON 
iratim :,f our deparimen[. jh,iuld take int,1 Iliank>[)u. Mr valide/Vati Iwilln/wcall 

on CIr Main of Ji ,!1:inne,hul I i *econd ilie c:'Fideraiion: 
-- 

w of thank, 
An organisackin wilh well detined 

funelm :ind clear allocation a[ dulic'. CLR. R H MAIN. JOHANNESBURG· 
Mr Chairm.in. 1.,die. and Renilenien 11 

Sound per.innel nmnapenienl with 
aff,1/ A me gre i pie.,burein having to se/,1,1 pro,bion fi health Ind welfure cif en] the vote of Ihank, fur a very line ]'re,Ldenial 

Fl•,yees Aildre. mleed A. a niatter of fuel. when 
CON! derounling for nmintenanee of thi, Pre:ddent,a Addre·• was firi han<led 1, 

wh uinir••1 •n·er i,peralion• mc. 1 congraiulated m>Kelf on havmg a 'cry 
/.on do:untent „2 read for a chance. and my 

E n"nt qtorekeeping and regular re.iding „m •ery wellin fact, 1,4 1 reached 
:hecking ilp,in B 'st i'r 03' m:iterial' rage 4 Page 4 ahnut half way down. 1 

tha[ [he Pre,ident kientificall' determined A ukl gy / ill juncture raie' •it re> 
reailied it. and it can he ://huted 10 1 

muncralion 
/pilyraph].:11 ernir but 1 niu,t .av when [ 

Keeping down of overhead, 1,1 pre¥crit jir·.l ieud ill rather fell. li' I think ,iur 
the tendency lo indulge in #riou•. ex- ilmiledate pul pre,ident. Mr gimp.on. telt 

travagance, - .uch a. attendii,g con· •lier, he reached Ilic /mmirra[24'n Clutter a 
feron... J,111 5•Iub Airporl with A r-ror[ 11:,1 hi,d 

8/ed. 
1 he bidenG reniark. re ihe ,e.irch for 

ni, ire e/ilciene> in :41':11 government i. iii* Thilt I mink, 100. b an eurnpl, of what 
too true. The Tranqual Provincial Ad· cali bed-el.v way,if OAM Theorgani. 
minrum N-idering the inve+gatiO,1 wal In redit'.ing (lie err,ir wa·. ./,d hne 

of the p,1, ible advantage, of combined Per}kir. the e,ellii,di cmp].D,cd were 4 

um W neighhouring njuni'ip.ili'e' 1 quite Ko,her' 
again leak Jill, mon,hen m p,inder /ver Ihi, 

Mr (·hairman. then i, u [remendie hlep in the Jigh( ./ the Pre•i.lenti I :iddre„. 
an, il,]Il t„ IIi]„k .,11(•01 in pene.Ine [hir par- 

Althi,Ligh we miN r.,1 rekix. 1 think il ,· ti'lilar 'iminient. :Inil I ni.'100 thal /,ur 
a[Mi fitting 17 n•en,Ii,n here ihal r lear,Dil> P,e.Ident. M r Lumbard ha. in faL[ Inade 

under,akin/ ma> be helil t. :in ex ininle Ni nient],11] (.f the :iew Maliagentern (inin,[ltee 
other hudne·.• colkern, ir, Ih.4 :he /.N, 8.1, Sworn gh,ch ha> rA,mily been mlile,ilrnled 
M of ek.'irkit> ha• onlv ri•en 20% omi in (he pri„ince nf the Tr:im¥-1 
pared m [he 100 % in „iher conin „wlitie. 
1,king•he 8/.Libin:ir) tiend, „,Alln.ideni· 1 611[id here ((/,iy in fact a. .in ex:impk 
Ikin we *,ay th,lt the w„ if electricily l't 11,2,1 1 :Ilix ilic Depuly Cha•rnian of The 
bah acti]:111, decre* Th,h =.lell (,f currelit Munagement a.mmitted in [he Cit, 
me .eik·> 14 eltltriai eI,gin•r• and in „f I„lia,ine bur/, a,/ 1 wa/1, „91 ihi, 0:a. 
rart]Cular. mun„inal ele/ FIc:,l eng„xeer> wha %:,1, 1 ith„u, delviny Inlo any del 11|.- Just te 
ointrihile 'i lartw percenium "f ele,tri,liv c•]rree: u few of the mi•ip prehen•lin, that 
uenernled.ind di.lribuled We mav therefrire * in (lie n••lid·. i,1 ver, maily ipe,ip|e di•J 
be firgiven (hi' Linee :, 9/Ir exir,"v:i,/ice Ihei in Lijuikilli•r. thai Lhe' liN kiler 
i a erhead. tu hold .1 e,nlerence of ihi. rhilure hive wen much m do 
where we hath pla> and w..i k 

Mr. Chain,]an I want to rectifv lh:it right 
Mr C·hairman, ladie• and gentlemen. R awa, Tlic,k i,tkier eouncilian Ii,ve an all 

afford' me great /]eaxure lo prop"I a vote ininor[ant ta•k m perform and 1 would Nay. 
of /ank, w our Pre·adent for hi, well limed in faci th:ir if an,thing. they now have more 
nddrew, on a •ubject whic·h mi„t & nece,•/v lime m whi.h m do it. 
pri,voke deep [hinking and action in 

o,unci||er' and ene[ncer nien,her' 1 lie i,ther mi•tipprehelidiu, wh[Lh 1, per- 

hip, heing cre.[led m Ihe n,indi ,>f petiple i. 
Thank y,lu (Appl.,u•e ] that wt] no. haie a cabiliet which i, alim;,1 
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Jibille in ili .Ippll:.Lti,311 of C,>unc i] p,ilic'. 1 ain .irellial nieraher* pre,enl will 1:ike 
1 h„ 100, 6 entirely wrong. Even mancr. ll" app""unil> 1/ pern#ing wha[ he h.„ wd 
evcrv kein for con,ideration haK Mii/1 1 , run and i>ing NI .LUne wa> Ar (,/¢, 1.1 51!,Pon// 
the g.!unllet „f lull c.muncil. Perhap. [hal Ihe/ idea*, 
mixapprehen·,ion ha• heen created :1• a re>ull I ni,lice i,f trur.e. [hal in Lhe 
01 La& para- our recen, experien,2 / the Clly Cbunci| 
of Johanne/we where. in flu (afternormal gr,ph of hi. very hne addrui. he 1, le.v.ing 
macil niee[ing•. which hne alway, taken vieth,11% aver. Th ;,1 1,1 r•her t}Dka[. 1 

link, of an eleciri•al engineer. You know 
allylhine frim f .„r li) five. •omelime, dx 

lioun. for a n.brm..] agenda) we h n.hed in the> are fine 31 pulling 41 gener:ilur ir 

a quarter,f:n h,iur We •tarled at 2.30 and alternator ilown on the foundation, and ihen 
with the wil form:ilitie•. e hni,hed • 2 45. 101)king lii the ....ical eneincer for •ime- 

Ihing w drive it •ith 
But I woold <av on Ihar occaxion ,•c were 

Wha[ 1, Ininded here. of cour.c. i, pery ju•i ver• lucky indeed. and I an, iure ihai 

thi·.IN +I/ni J /d be given a fair [rial tine indeed. ati] 1 9/ wondering if. in fiul. 
il i' the functian af un electrical engineer, lo 1 am Ihe fir.[ to Mi il .hould he given a fair 

[rial And here al,ain I think it har. been I rbem the particular paper he A reconi· 

mending i think rhal • i. the ji'h ilf indLealed whi, pe a 
by the au,Al/,1•ew are re- 

niechanical 
I,im.,ble f. ir i.ak,ug JI /1 i.rdin.19, e. /:11 ihe 

'n'ineer. 

fir•t }car ./ operai, n minld [n fuel k * Mr. Chairnmn. in conclusion let me M 
•idered 11 trial period. bul n.1 a [ria] period 6 h k indeed an honour for nle 10 4»nd 
m the Nel]Ke (hal (he Ile.4 »tem wim],1 he ihi·. voie of ih:inke. •, al,J> proposed by Mr. 
rmracted .ifter ., peri,id van def Wak. and may I take 6 error- 

Thultrial per]•1d ]• il,]1> to bmoolh (•ut Lhe tunity. iIi. i,f •ungnitulaiing d. r¢'inient,if 
6 hi/ oftice. 4. ihe President / The 

very nlan; dimeull,e.. and ihe .inomatie„ 
A M F 11 . h,11 1 niti• .11„3 :,ingralulale tb. #e M =W necev.,ty C,infr.1/ one when en,- W have h:en 

harkin, an .i ne Thill m /M ble in ele„ing such, w .,slen, So mu:h for 
line nlan ti thi• hiet •iffice. 

Mr Chairmum. 1 Wil, reminded when I 
Chaiman 

re:Ld Ihn filin.* parigrarh. which 1 I hank you. Mr m 

plea•ed 10 •ee ha• been dnce raified. in MR P A (,0.1 S. FAfT LONDON 

reeard 1„ Ihe 1/•er impiwtance of Thank mi, C]r M,tin h i, now ni, inb bi 
Cine:Ihin. J am reminded m laa if hi'w a v®ate the C mir and liand ever li your 
lypi,graphleal ernir' Ii, fae'. 'aved u rn:in·# Pre•ideni 
lile. Thi happen/, I believe. in (he prri•id you Mr (ile,. d (be Dan.•! regime in R:Jui wheo TH[· PRFSID/NT Thank . man 

had been condenined for the rest i,f 1114 11[e Iii hir iaking cer ihe Chair during my jb,ence: 
der W'ali. 14 8 Siherm. and Ille final .talement thal and Thank w Mr. w wai 

made 0 1. ·· Pard.in Imp:.b.ible. To Be Sent Main for v.jur kind remark, 
Li, Siheria." For/nate/v There wa# 41 ./rk 

hne typkt hanging gr. und, und de put the LLNCHEON ADJOC RNMENT 
our™na. M after - Pard,in Imp-ible " bul 
after ·· Pardon " w h read. ·' Pardoil. im- a Re.wming m 2,30 p.#1. 
p-ble W he 'en[ 10 Siheria " So the'e 
nulaka do he Ip 4 untie• 1 (The Pre.kien, opened the aftern,In 

+,ion with (linvention Announcement, 3 
1 do not wih ti' pri,Iracl wl" ! have ki 

gy. bul 1 do wan[ ti. congratulate the author Mr G. A. Pel erion pre. enled hi, /:i Mr. 
of ihi fine paper /1 the very many ide„ and [he Pres/ent called lin Mr. Shon m 

thal he ha•. Ick with lf, for conNiderali,in. rwpo•e a v„te of [hank 
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The Kariba Project 
by 

C; A PrTFRSON. B A.. M.1E.E. 
MI Mech r... M.Rhod.IE. 

A THF POWER St IPPLY S]TUATION wry large generating units. with high 
IN T]Ir. RI IOD/5]AS B/FORr TI [E vollag /6 und wilic other Gdvanced ile,ign 

fealure, which could M he ulilised 
KARIBA PROJI CT WAS IND/R economically by relalively small isolated 
TAKEN. undertakings d wilh ihe /vantapes of Ihe 

now familiar 
The power ,upply situation in the con¢ept of inierconnection 

between intl,viclual /#er sta,ions 
Rhedbim in ihe mid-195{k wa, c,imp:,rable 
in many w,y, with [ha[ exi.ting in Europe The principal advan[age, af interct)nnec· 

at about the unne of [he br,1 W,irld War tion are of course:- 

Power produ.Lion wa, gill concentraied (i) 1,0.1 p.wer reguirement' no longer 
main[> in xmmparatively 9 / thernial power need to he niet from the local power 
whic'Il. 'Upplying individ,131 coninninkied slations If a cheaper Nnur• of 

ahhough ,/me deeree of inierconnection po.ver i. available el.ewhere on the 

between power ,tarion, had already evolved interconnected system [hen powir 
amd •everal areas were .erved hv local trans. can be genernied iher¢ and tran,- 
mi•sion ,Atenb or ·trid, ·· The large,/ of Kled Mer the grit[ 10 Lhe polnt 
thek waL that of le Somhern Rhadesia where it R requi/d. Thus. / all 

rleciricity Supp]> Commipii.r, which by the tiniei., pi'wer can / produced in the 

1950's had e/abli.hed m exien.ive 88kV plant' .;th Ihe OWCKE produelion 
and lower v/[ace iran•mi„,on 4/Ntem 'erv' LOSIN 

ing a limited degree of inierconnec, ion wilh (ii) The mity provision of spare general- 
th,3 maiar cilie·. of Sali•hur• and Bulawal ing plan, im much reduced. When 
A >mallr bili niore heavily loaded grid had power ,[ation, are Isolated each mu,1 
atin been pri,vided in the Norihern Rho- have at least one spare generator a' 

de/Li Apperbelt b the Rhode,ia Congo In infurance again" plant break· 
44, Pomr Corp,irali.in whONe 66kV down When miwer ··talionK are 

s'#rem linke,1 ihe principal mine generaling linked by a grid the Mil providon 
plan,5 The: grid.were. however. local in of 'pare plant can safely he reduced 
charncter and mi Kieral inler/"Motion as it ir rearonable lo assume that 
between i. power Mion' :nd consuming breakdown will nal occur in all 
ren[re·, of the Rhodeda* exi<ted •tationi Kimull•neouSly. 

This •tage in development wa. a n/[ural A/6 6 backgraund, the /niand for 

ene at the lime and had been diciated electricity in the Rhodes,16 at ihe time was 

-nly b, ,he great distances between load growing rapidly This will he clear from 

centreh M Figure l) and the comparatively Figure 2, wl„ch .hewN 1he jer<,wth of 

limi,/ deniand ,[ each ccn[re. Tn [hk *tale cle.tricily demand in Ihe Rh//6 over 

of developrie,it· !10/ever. Lt was ,/ pos*ible the 1,41 iwenly year, The raie of prowth 
for the electru,]ty f.uppi, industry of the of load has averaged fome 11% per annum. 
Rhodc,ins to take full ad.antage of the Lorne,ponding to a doubling of demand 

great lechn„logical devel„,ments i„ eleetri- every six and a half Years A further factor 

city generation and iransmi,wn which had which had to he taken into con·.ideration 

taken place mainly from 1930 onward, amd was the peri{*lic inadequacy of coal supplies 
which had resuled in higher emciency. from the Federation's only major colliery 
greater reliabil[ly and lower costs. These al Wankie and ihe diificulty which was 

advan/ex werc a,Nociated ,·ith Ilie use of exper,enced al lime, hy the Rhodesia Rail· 
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111!11!111 1 

ME GROWTH OF ELECTRICITY DBMAND 

IN THE RHODESIAS 
6/0 - 

1940-196 0 
*•.AMPSHOWNATD'•L·I.BEACH..3 

400 

200 

1940 949 1)50 1955 1960 

F•. 2. 

way, In iralt.*1[ing coal from War,kie 1,1 These Lncluded 
thermal power +Mion> In Dther parl, of tile 1 Continued development of isolaled 
lederation The location / W':inkie Colliery coal fired power stations bervIng loca] 
and of th© main r 1 1|W·ly |IneN i. .hewn on 1,11£ cen,re: 
Re:]re 1 ind it will be seeli Lhat Wankie [h 

in the Nah 2 The Watern .orner of Soutliern devel„pment of a large pit head 
Rhodexia, remote from the inum ce/res of power statiofi al Wankie miliery 

a„(ic„,led with high vollage tran,mi,· population / S.,Ii,bury, Bulaway<, bind :11 

tile m lines !„ /anin•lt tile pawer to Northern ihe Rhodesia Copperbatt Th¢ 
load centres. 

22% heax/:Mirr::01;'•2: kie to thi Copper- 550 mil and to 3 -[lte de,el/pntent of a 1.irge •ater 

S,Ii,hury *onie 470 mile. power •lation on the Z.1/her: or 

Kafue rivers with shnibr high voltage 1,1 thIN *il„.ition dic n.lvilnlage, to the tran•mi•sion. 
Rhi,dekias whjch would follow tron, inx/. 
connection of le generation *tations and 4. Nuclear energy. 
ihe development of hydro-electric rather The W of these 911:mailves - the 
ihan coal-fired gener/[ing i.latio]11 u the possibility o[ employing nuclear power - 

nIea,11, Of meeting increased power requi. 8 joon concluded 0 be boilk impractical 
meni were obviou•. Bei„re any Jec„m [1!11 uner·o,•oinic. Ar that ilate the bit 
m reached. however. a areful e%lin/4 wl that could be n,ade of Ihe cowl of 

m 

power from nuclear •lation• %,a• that 11 
nnaile of Ihe altern/ive ni:th„il, or deve]„p· wriuld be Minithing like twice Ihe co·.t of 
men, of Ihe power .Upply systen• which power froni •tinventional coal-burning 
were posxible. stations A further difficulty aiociated with 
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nuclear pimer /allons w:„ ilie highly million per annum Thus, the econonic use 

Speel:'14| ,% required tii •,per:ile and for The Karih.1 Pr:,ice[ 9,4 firmly &:8. 
mainla,/ 117//1 wh valy k // :.w/.ible m Ii,hed. 
the rederalion and „wing (0 the large·wale 1 0 implement ihe decision zo /xeed 
development of nucle,r power urnon, ili with ih: KLiriba Project ihe Federal Govern- 
the 8/ted Kir,/10]n and el.ewhere. ai,ul,1 

m[ M up the Federal Power Board under 
have beer per, difficult to obtain. Furher- 

ike 1 lectrici:, Act of 1956. The lir= duty 
more. [he holation of 1!1: D·edera[Ion from 

01 5, Board was to con·.truc[ ihe dam and 
the wurk. of manufadurer. i,ndertaking [he 

S//h Bank power wion aL Kariha £,nd 
highl> ,/ciali,ed work af pr(*lucing ihe 310kV ·grid" of iran•.1,•1,2,m ]Ine, link 
nuclear power station ..lip/lent .al :11'I 

ing [hts power •tation with Ihe principal 
a Erious dixailvan :e and linall'. Ihe 

exising power .tation. in Northern and 
Vply. treatment and /placement of fuel Sauihern Rlk/24.1 (hee Figure ]). Ai 'oon 
clcmenix wi,uld have pre•ented ver> .•eriou> 

a€ zhi, iyxieni. kno#n as Stage 1 of th¢ 
problen'. Pr•,je• 1, had been bra ueht into operalion. 

The w.1,1 of Ihe :iltern•im li,[ed the 11:ird then had the duly 10 0011[rill the 
I op¢-[Ii¢ con,truciion of a large pit.head oll,p,Il from Kariha and from the irtercon- 

./. 

oa 1-burnIng power tation near Wank': Fle ted thermal flation' To as al al[ unne, 

cilliery - wa, also Judged unruilable I to IM[ Ihe 10[al electriLity deman,! on the 
I ould 

have in/* :i large additiona »,1/in :a ni;ninjum coNI conxisten[ aith 

,1 ram on ihe :,Iread> overl,/de, 1 /nal mining retitbilit> of +Upply For [hig purpoi. ihe 

il,du,lry whuch would have requIred heaw K.inba Projecj include, the construct,on of 

capital ¢xp,nliture for d¢veloprieIi. a large Control Centre + Sherwood, re,ir 

Furthermare. ihe localion of W.inkle was Que Qui. from which the whole irliercon· 
nol ¥cr> suitahle i. the main centre of nected system of power ilations •an•- 

/.wer pr,xluclion fi,r [lic· Fecler,/1.11 (4* n'Won' lines i. controlled on a minute·[o. 

Figur 11 nzinul¢ hask .ind from which ha i 

alkated to ihe varm p,wer Mi The 
The effective th,Ne thw. reged between 

Board refund 10 113: owner. of the Mier 
the con,inued development of iM)laled mal- connected [hernal xia/,# the .i.[u.il at, 
lired power Min,1 or the development of 

of produc[Ion / [liese gation, and sell back 
a large liydro eleciriL prola[ coupled with 

m them in bulk : nnix,ure of K:iriha ami 
a high v.hage trar. mil.. ..em 10 ./. thermal power under a Mon,lard tariff. 
vide a fully clerionnecled ,/tum wl'li al! 

i„ advanlay:, f,ir the rederalion. Technical The ProJN was jinanced h> ling term 
115 for these iwo a|[ernaliveg were pre. loans The 1nlernational Bank for Recon· 

red and n careful economic comparison Iruclion and Development i, lending Ihe 

,m2EE-g. . made. The re·:1111. of th' .Impar.on Board an amouni in various curren:i. 
ere g iven hY the Mini,ter of Power l,> the equivalent to 80 million dollars. to be used 
everal A•.sen: bly Ln February. I 956. far gil and *vices purcha.ed outside 
riefly, the upital ow of the addilional the red.ration The Colonia! D.dopmeat 

gual·burning plant ohich would have been Corporation 6 lending £15 million -ling 
requEred over ihe per,/ 1960 1971 would and the Commanwealth Development 
have been £m] million The con,/rable Finunce Compan> £3 million .lerling The 
a of the belected hydrn-electrie alternalive Federal Gover'nment hm undertaken to 

the Kariba Proje•I wautd be £!13 make loans to the Board tolailing £Rh28 
million, or •ome £12 million more. But the million from mon,e, it will borrow for the 
sa,ing in coa 120·.Iq and Ihe Anger econon„, purpo·,e. aird u further fe, m of £Rhd million 
life of rhe hydro-cle,[ric planl meant that should il h¢ requirel. Of t!,p· ER}]28 million 
over the period reviewed (1960-1971) the the Rhodc,ia copper nlining c,imp:Inle. have 
accumulated difference in annu,I pr,%111· ji /1/ly /greel| /. ]end £Rh20 million Io the 
Iion Logi in fuvour of the lanka Prnjeci CK,vernizieni: [lie Brilkh South Alried 
would he £44 million and thai :,1 the elill CompanY to le,il £11*4 minion und the 
d mal perjod Ibe di!122nce m f.uvinJr of Shidard Hank of buum Africa [ imiled und 
K irih.A wn,lk he running :11 nearly B B:irc!.1>, Bank DiC O, iRI,2 nillion e:i,Ii 

62 



Die VEREN]GING •·an AIUNIS]rALE El.EKTRIS] Irti r.iNDERNEM]xe, „in bull)1.L[KI· AFRIKA 

a I 111(9.34 
.. * 3 Ot' 

f-kil:';i?1.t:j!{t '14«*»12' ' j L. -/-• 
f. '. b 

#5 59314 r WI 

911 :mqi''W«'. , r ahlv09 .- 

=W F: 
- 

X M 9 
. H3•04 @: 

E/ 

1VM303/ Z 

1,52.1&.· 0g 
I . 

:f 

#el. 
.. 

b•1*!99!.4 
e>jj • 

..ti .1.f ..4)44 
i ' C A 

4 ,:, :, ; 

n 

63 



Die VEREN]G]NG lin MUNISIPAI F El.RKTR[•I I'F[lrbONDER\JFMING'. vun %t.rIDEL]KE AFRIKA 

It k expected 'hal [he Aver// rale of The first .lage power .lation was zo he in 

inkrest on & loart, drnwn hY [he Aird [he Souihern flank. 10 14:conir!]oda[¢ 69 
will be abr,11 5 £94 per annum and the 100 M I wh„-ge ner:i Lor Mels. of wl, ich fi ve 

period / rileniption of [hese kian, varie• would be Walled in the h instance. A 

herween 19 ind 33 yean. e». .41,0„ of the „.rk, for the •r·.1 ,(age 
al Kirib.. i. *hewn In Figure 3 

B. THI DESIGN Or Tim KARIBA 
Indiv/unl peinic,/en: intake. were I he 

PROJEIT 
priv,ded unmedialely up„ream of the di 2 
t„ lead 8/ter to e„h Ke[. with 

1. G, tompara 
4JRA, 

ii,lake, f„I li•e fir.t ./,1 Ne,15:id :Crh :,1 a I,1 D. 
The ileven of the Proiect * einrusled level ta alli•. generation to iummen 8 

bY the Board to C'onsulling } ngitieer, who hef.irc Ihe lake lilled. 
¥.orke,[ ou[ detailed proposals for the 
Board', approval and ,ub/quentl> Nuper- After pml]18 thrtiugh the *tim. the 
viscd for [he Board [he con,trucuon and water was to be lcd back to the river 

trning of plant in th¢ manufuelurer' chain,el dowN- of tile dandrough 
faclories an,1 ihe:.in.tru, ion of works and three surge Lhamber. and ihrce Tailr.ice 
[he in„allali,ir, ind lesting of p|ant on hile. tunne.1,. ie. cue for each pair of m:ichine, 
All nhgor contract• were placed hY com- 

Acommod/Lon underground wah al " m 
Femi" Huernational ¢endering and m 

be prmided for Lhe,iep·up IN 330kv trun• 
general included transport and erection. formers in a !,epiln,le .2,niher adjacclil . 
2. THI D- iND) Chil' Ch'11 the machine hall 

ENG NI I RING Will:I. The underground works were to be con 

n#led u• the wrfaQ hy an.Weess tunnel The Project involved Lile clevel,)tpn•enl for veh/Cles. by a lift .haf, ind by a cable for hydro.ele,o·ie purpoe. of w sile on ihe 
hhaft. Thecahle shaft was to acurinimodate Zamhe„ River # the Kariha Gorgc. 

approxim:11/ly 240 ,1111/, clawn.[ream of [he ihe 330kV cable. urrying the electrical 
oulpul of the st/m 10 .1 ,Apitchy.trd on Viclnria Falls, The very large civil engin· 

eering works 1,1 th,4 Projet 1 have heen full> high gri,und above the gorge. 

described in a number „f other papers •nd Otl,er /rm Irlen[ work, 1[ Kar[ha were 

only a brief resme will M given here. to L.Clude a con,rol arl office Illing, 
Ry duri„„ing the river # the Kar,ba ·.witch,ard: wi,rk.hor# and wa facilitte·.. 

Dorie. un effective ne„ waler head of about /11,1 houAing ami .imenities for the per 

3 10 feet muld be obtailied and a large [ake manen[ gal. logether with necessary 

t.ould be formed lo provide the Nea,Inal and ber•ice• In aildition. once the sile * 

inter-Nea,onal storage of waler required to remote. acce„ roadL. hridge#, an iterodrome. 
conipen.ite for droughir and floods. C,[cu- a hospital. .ind con·,truclion ,anips were t,1 

lations indicated Dha, the lotal /antity of he built. A general plan of the lown,hip 
ener<) available / ihis vi would be 8.(XX) and works area i. Khewn in Figure 4 

n,il],un kWI, per mm for ihe proposed The M af ihe eiwl work, 2,1 Karib,1. /0 

height of dani. de.©ribed aboic. wa. e.tinated al £39.2 
The propn·.ed dam wa, k) be a double ni,Ilion. d il was con•idered thal the & 1 

curvalure concrete arch dam lo rai,le the maihine could be commi.Kioned al [he 

dry weather rlur &/1 by alk,u, 320 feet beguu,ii,y of 1960 It w.1 Ihought th./ [he 
11 would have a heigh[ of ahon[ 400 feet dam would be con•pleted b, mid.] 96D. bul 
above the foundation,. and a em lensih that R,irt =W N matie on impoliniline 
of 1.800 feet lb, normal .p water level water in the lake / Ilic end of 1958 
propowd was b he I.570 feet above <1 

1,1 other parb of the Federalion. a xy/en, 
le•el. 

Mru] building wa. to he con•trucied a[ 

P<•wer was ki be generated in iwo uniter Sherwood. and k ./h,tationK with their 

ground power gtion, exivaied in ihe /0/1 2,4,0,11,led building#. al K,[we. Norton. 
al Ah: North and Soulh funk, af :he dani Sherwood. Sali··hury ind Bulawayo. 
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rj . The things 
we do t uality control we call it -qualit, 

ked by a lesearch pri·arnme of 

with I„.000.000 a ye. - made availame by t.he 

Cable Makers Association shareholderi. 

We develop and test all types of cable 

cables: all kiilds of jubs. Startinr wi Lh the 

w materials we examine and probe, 

experiment imd improve - right through 

. the finished product Onre we've completed a o,lble. it I ready 

to give alerting service anywhere in the world of Government 

and Provincial Depai·tments, munici"lities anri mines. 

electrical power unfl'rtakings. conti·"tor' an, T""facturer: 

AFRICAN CABLES LIMITED 
Mak•b of the wideA h-ke Qf vtl]Ph In •marrn Arrlil 

Eigwirdeg •ru .elcom'J •, 0ur QI"ri• Jtor•, •ffi.i, 
biancliea •d •u,nce, Ihro•gh- Southern Al.Ica. 
arl•,h Gen,ral Elucl,Ic Cu •P• Ltd 
armsh Insulaled Callundui , Cablu• (S.A • (pt,) Lid, 
Cromp/n ./.Illon ...A 'P"I L•d. 
Enfel' Cables <Soull Aid• IP') Lld. 
Fr•er & Chalm•15 (S A ' (PkI LId. 

.GA..A- I Honlay Simplex Alrica •Ptil Ltd 
Hu•e,1 CaileD & Co Ltj 
Jo.-I & Phil,ip, soul Alrica (PW} 61d· 
Siem,n, Edi.•n &wan •Pli• Llc 
Slandal le....2• 4 •nble' [S.A,) I.i L•, 
WilsDn • Herd (PM Ud· 



AssotiATION til M.UN](11'AI ELECTRIal Y UNDFRTAKIN·€r. 01 •Nn"FRN A} R]CA 

As ']ic wo,·k pr<'gr¢•ied. son': ni 6 W miline. m iIi: generawr xhart. 
tions wer: made m Lhe oripina I programme, and ciwitnnled by a L/mbina[Ion i,f s:/ie 

I]]e prilit·ip.11 011:·4 1121[18 11],1[ 1]11: I,eighi ,)1 and wililing Ilignetic amplit'ierM. cndi,l 
1he il:ini u:n i lie incre.i•ed h• twe/v tee:. willi .1 flaael h»ler Thi. ha. a high 
tha[ 6 si•'h ed ]Ieraling 'el wa• t,i 1,¢ pro· raieof response wd in mail]Laining the 
v yed in the fir[ .[/2/ and th: i a furlhei •labilit¥ of the +tem The inachine, a 

dw ion M to he M,[ructed al L.uidka des/ned for a nornial ,pead me of 219 
TIle increase in the heiuhz of ilw dam jiben full Mad 1. sudd¢nly [hrown off. bul 

m.[de it abou[ 420 teel hieh above the foun· tho £ Ned /0 full m away speed, 
da:ium. with a cres: keng,h of 2.025 f= nearly 3„uble the n<.rinal •peed. in '11 

Ihe I.:cke Ihen hi.inie !74 mile. lone. willl maker. work.. A permal, in inkieric[ 
.Len era[.1 1 coupled t.3 ihe Inain •h.ift above 

leet In,iddili . the :iqi.e.Mem M the lota[ The mitor for K with the turbine 

ener© a.adlle was increak.1 to 8.500 governor. 

Imllion kWh per annum. Auximir> e.iuipn•cm intluda built-in 

c.irbi,rt <linx„le Ar2-fighting equip/n¢/1 inlti. 
3 T],2 11 I' [RicA[. Am) Mh HAN, Al ated b¥ thermom:/2 iii [he hol air circul. 

P[AMI. high BM¢ oil-oper.t[/1 roior Aks :ind 
a compr/.·ed air hre.,king <ysten, The 

generalor, are rrolecled by overal!'/Iler¢n- 

The 100 MW 1,!rhine. are of [he Fr:inci tell pro:ection backe,1 up hy denile minimum 
type M /'gur: 5, which give ilicir rated inier/ lim¢ rela>' a 11! over voltage rela>'. 
oulput of [40.000 B H P, al a n¢ll 114/ Oi 

M Ge.ieraier 18kF Si, Ir·/,Neur. 18/ 330* F 
28) fee, The mean nell head will he MO 
teel when (11.. lake re.lelle. ilf normal 1 ra/4,„mir, wid 33(tky C /Mer. 

uperatin, level The Inaxin,uni gribi head The 1 8kV yineralor •witch/dr has the 
i, 352 feet The yeaer.imr, are of N salient hi,h irril Taling of 4,000 mip, .ind a 

rote unibrell type, 14[ is. with Lhe tru,/ •hort •irt,Jit capacity of 1,900 MVA It N 

und guide bnring bene,th Ihe mir. The of lie air blav tipe and Ill, M ti,lul lireak 
mbow .1 %/ of ]66.7 r.pm and time of 0.05 'ccond, All me tontle,lim 
have a inaxinmin con[inuoB .ling 81 09 baw,en [[ic £Dnera[:bri. genern[.or tran, 

po•er faclor. i>f [00 MW. the ginerated former,. an,1 lilw voltage .witchgoar are 01 
voliage being IRAV. rhe diameler of me 1 01]ow Nquare ..lion ..pper 
1/0, i. U teel and ,„ 1[1. rolor 25 feet 6 Single pha€ 1 8 /330k V generator [ran. 

inchej. TI.e total 10./ in, thi [bru·.1 bear/g formers m arranged in three bank. of three 
Iin,lud]ng hydraulic 11/* I 660 ton.. with one vandby unit for the ·lation. Fach 
liceaui 'I MInt Keighl ./I laree dimen of 1]le [hree hank. hax a cap.:cily of 210 
4'un the general'ort after assemblk and MVA and verves [wo generator. which are 
te·,ling In IIi: nake.' ll.. i]' Ingland. conne:·ted to separate /kV windine> The 
had to he broke,] down tur /ipmen[ to £ tranarmer' are Ydd co:meet/l and 11.'·1 
the Ialor imo quarier, and :he rotor rn[„ 

n. lappines ./':. cillrol i' ellecte,1 '. 
n,ally parls, 1113 dhaft. ilie hub, the .ricler the /:ner/[or. ./ril by nicali• „f 0,1.61,1 
arn/', 1.minated section% for (he outer m: 1.111·chany thuhformen al (Ii: receiving 
and the 36 pole. i,hich do,dail into *i 

#•. 111• [wn low voll•iye generator 
in Lhe periphery of ihis ring, The „impletc winding. on e.i,h ·.ing]: ph.1.e iran.fornier 
rolor with it. .hall asMelibled fur irhill]|11· unit are plaed on Nemrate limb• thus 
lion q/ mily 400 •on• and requie *12 · high reactance (25% on ]20 MVA 
the iwn ton nower fla[,oi, craner to be fia Dt het„cen [lie,n [„ lirilll the Nhort /rcuil 
c.I]pled lowher *ci ]•iwer il ii•to po,>iiitin dity on the gencralor 4*itchyear The 

The inaehi[te 2% Looled h water coolm 12:midne: belween cach 1.V wmdine and 

muted outside 111' 'talor hi the ch,Ned .ur I[V *indig i. 12594 Tran•foro•er prim 
ciriuit. The turbine und Per/i/ *my. M con#. of b:,1.1/ earlhfuu[[ e•i,iir 
.ire al:,0 waier cooled with w:aer bled from meal with ove„urrent relays f,ir pha.e 
[h¢ penimek, Fleltat]On b bi a 164kW 160 faults Buchhob and winding temperatilie 
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A,MX IA ['ION {)1' .MUM<.n'AL. 5[.ECTRI [TY UNDERTAR]M;s {,I' Sol]THFRN AFRICA 

relay. ale :4 fitted Ne,[rnl displacemenl "ipplie. :11 e.'ential alixiliarie, for 'he wl 

re]Op. :Lre filled im the 18kV 511·bar•, l here :in: :11%0 1.0 6,000'VA iladon tran:,· 
Cooling / lhe Irandormen: 14 hy forced oil tor Imen. 114[1 IV, which ar[ he connated 
and water i/ intercoolers, ihe cooling to either one of * pair< of' generalo• bul 
*ater being taken from the hpirn] L·a:Ming of I/ver W more /21[1 one pair :11 a linle. 

e turbine. The c immi„1 1 101.V winding, Figure 6, ,hewing the ninin Pi.wer Slatlon 

hich ha, a -9/5 solidly· carthed neunral. delmver. conned,on• will make th[, Llear •hese io 

DWer Vi• 130kV cable, to ihe ·,witching 4/tion Irdo.formers feed the nmin Ilkl 

gation .,1 :he surface 600 feel above. The Statium 1%*trd lo which .,re connected three 
cilhlex are 0.91 square inch copper em genecul mice tran#niers. 1.®kVA. 
01ion and were delive/d [0 4,0 in rhe 11 3801¥ The common Kervice, 380 V 

finished leneths ranging fron, %60 to 650 board can w/ly /0 unit :imiliarb it 

vilrd. The cable i, of an unu,ually advanced required iii addilion to 'he main <}iher 

dedgn having an impuke level of 1.50{}kl general auxiliari« Ktation lighting, .,ir ireal· 
Inah mechanical Kires> is involved due W men, plant. de-walering pinips, eLL. 
ihe hydri.lalie pre'.sure equivalen, 1, aboul 
600 rect of oil One ;pare cable tiv] 7.-„m-um, Svem Wiami Mmi. p¢r circuit 
M provided for mhe vertically niounied Fach generator Iran.former hank is con· 
•eetioi, of the able Tur, dad M mare cable neued 10 'he sm,ching •12•tion hud,ars by 
fur the ihree circuh in The horizontal a bulk oil 330kV :ircuil hreaker. Thee 

01„in. A ·.urge diverter i, connected 10 breake™ are rated 01 7.500 MVA rupturing 
e'l trinsformer al ihe cable terminalion capacii> :it 3)DkV 

1 :ch phaM iM ,#ilch/ in a separale 1/ink. tiA) lh,iie, imthill A•i•liui·{et. 
and there are I break, per phase. each 

Foi,h gener:/or ha, connected lo it a ene heing qhunted h, a linear resiwnce 

300kVA unil Irm,for,1•er wh,/ mirmal[> 15;iving i[N own breaking arrangemenk The 

IA 

1 T 

at 
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A56<)C[ArION tw lux]NI])AL ELE.TRI< i n' UN,illt'PARN'.8, 01: I. J·i·HRIN Al·R]CA 

atchgear ix /milar thrail.rhoul the traaE. rea:,inable lin,15 -W reduces the line 

nu.ic. sy/em excep[ ili,/ in the ..'le of 01. 4 givlng in"inal system slabillty. 
breaker u./ on ,ingle .ircuir lim each 

I be ./.hilitv . '1'iny ./.1.condul// phll k e·apable •I .aung indeprndently m u)nddered hui me cost would have 
18¢rini[[ing 'i 1.gle plia'e aut'i-recli"irw· 

11/ hre: ikers :ire ,:/,ble of inierrupunu alumium The IwIn con.luciors are he]J 

Cl,lirg,11, curr¢ia of up to 300 an,Ih 41113 apart hy flexible ring i,pe *pacers. The 
'11"gllet,/Ing turrenth O Up / 200 bilip' ci,nilildor r. btruns to give A ten,li/1 16 
*ilhoul generating Amive M.vollage•, abju [ 20% of i iniale *ir¢ng,h :,1 60 

line .wikhcs .•rc fined :11 22/ end i#- /: rees Fah enheit :inil Slockbridie vibr.i· 
every 

line ex,epi :/ Sailixhury 1,01 on die ,ing]/ w ';in"er' are filte,I. Si•penqi'n inmulai•Dr 
cuum leeders Wher¢ 4 M Ird,1/irmer, eng> cclillain nineleen Lli.cdl ifich long, 
are ai present 'Inta][cd a •e•und circuit 10 ine]10. in d,:iniei: i, having i wet willi· 

br-aker [hu• ci,un!,cr) r. provid/ 10 :11]04 .land v.ilue .31 :,ppri.I init,19 6(inkl at the 

m:Linwn:ince on the line breaker :"t fur me in allitude t•[llie. 1„Ie. Thelmpu|se le•¢| 

con],ecling and di*connecline tr.,1].Fo]Ine„. i, ·illproxlmately 1,$00k V. Ter)<ion linul · 

tor .1,111&% L·(1:1%;/ 01 elel,teel, dilki 7 inche, 
1 he ir.insformer, in [he suh«itic,n are all king .9,1 of ] I inche• dillmeler [kiuble 

three phase imiti· and wh the mmon cif my.x £,re ud al le]1,1 poi[It> and a tul H 
one xul,sia[i,in are each of 60 MVA buckle adju#ting device i. proik]03 10 
capady havinll Jow willage windings of equ.,Ike the ten,ion in ilie Lwo conduclor'• 
88kl or 111:V [lie one exception is Kilwe al the phoe Arcing horn, are /nly litted 
where aul.i.iran/'miter, .irc uxed hie,ing :1 . Ale livee:/ lilli' il.ul:Llor •Irmy¢kcll 
rating ., 12) MVA. 330 22(]kV: .L vic# of 

one tif LIL= irinsformer. is shewn in Figum 16 :ind at railway crogina wher< dre·ing 
7. The .,ih/:likin [ransfortne. have on.]dal 11„/5 are fitled at 0,11 -1 of Ihe /riry lo 

tap-,hange faci|JILIN ( 4.61 10 17.6':41 'ili: 111: 'Ple [eve] bel,w. 11).11 01 tile 
but in [he LaS- Ol' kitwe IL waN ti¢c¢sgry :i> 
·.pecify ,Ep.ir.Re bErnier [ran.fornm 1,•r 

44 #d mainly b.'au'¢ ol tran•/,ri 
wei ht 1, ni itali,m 111: re ict:mce :)1 ihe 

ubst:i 161 1 tran·Airmer, wax 6/•LI,ed a, 

hig a nux,Inum value 01 1 1% to 

improve ihe *m qiahility All ihe,3 
Ir,In•formen. have 1 I kl lerii.iry Mindi:j:. .._brfT -• ..1 
and 6 antage k iken [i, c(.nnA[ 
1 Ikt shuni coinpens./ing re.,chir, 10 [lic,n · 9. 
11[ „ veral points nn ihe »irm Th:,c 

reactor*. .:ah of 20 MVA 
Ming, 

are "" 
- 9. Up 

cimpen ate For part "f 'he reactive powe' V \ Frij 
£59 nerated h, the k.ng tr in.miwon line, 4 J '14.1 lich nuith[ otherwie .·al,•e eener.mor 
E· 4/ility .ind olher ilimcilll,ex Ihey are 

coolrolled h, 111.V air-blac wilch/ar 
1·' 

R tranm- di,ge ./ 1101:V M 

cha.en afler det.illcd le,link il and econom:, 
slu,lies of various allermilive voltage• 1\,in 

c<inductiri: Npaced at Jighleen inch .entre., 
„f ge/1 cored :,lun,Inium an.1 e /h having 
an .111].alent .upper 'ron-•ect• I 15 

square inch are u,ed for eilch ph e -1 hi. 
conductor .irr.iny//n[ Ilnlit• w-' 640 Fig. 8. 
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AssociA·Tiox 'F ·.iL'Nic/- El .ECTRT.'.' UNDER.A... D. 1.01JTHERN A[,RICA 

.ulht:!lion .ipplinilus. I),10/0 ov¢rb:ad / each line to record iern phae ,cquinie 
earthwires are en,pleed of 19/.104' gal- comp,int 1,1, :nabling the 1,32:,1,2)' A'f 1/0114 

wd stee] and ga :i Khie]JIng ang•e <,f to be e>.tin': Lied. 
25 *gree, at the [ower. and progrcisively O·killopercurhograph. Ard provided at 
mnfc t-,r• raid s,p,n cerloin :}1 the maili wi,[le, 50 recor[1 the 

Sing|¢ circuil i„werk are used Throughoul pmorm:Ince "i proteltive geur d[Ill or<uu 
the 0/rn. even in c.ise, where c•r•u,1, run bredker „//111<ns. 
13£,rallel mr a considerable di,tam, in order 
to re/„ e Ihe rl# 01 „Ut,qi .|11/ In lieht· The [rangnission li# R ako used lo 

ning. The lower> :lre u»[ructed of eal. 1rang,11[ pu.ver Ilne wrier for com,nullia· 

vani·ed sie¢[ and ,irc of the latii.·c.ty™ tion tekn•[ering and #upervi'(,ry purikne' 

wa•ved clegign Ne Fitaire M) Thi• and more demil reteren:e d be made 10 w.11 

shewn m be more econoinial [han the ihis ir. the ne,n ,„tion. 

Fari:,1 /ype of ,/ruclure. 0,her fundimen[/1 
dal, are.n folli,ws:- 

Over:,11 height of inter· 8 1<ariba network k .on,rolled from a 

mediate rowcr. l IS feet. Central C..rol ill Slierwixid, near Oue 
Conductor •pacing 37 feel fi inch¢, Que A view ,/ :he Coninil Ro.on, al thi, 

Cenire i. whewn in rigure 9 The con,rol 
-r jrthwire spacing 48 feel 2 in,11¢0 

engineers 
are able 

t<> speak 
over a privilte 

Z 

orni' •1 .pan leng,h 1.500 fuel. telephz'ne ..i'nin'ui'icati••n hysiein (p•>wer 
-1 lie 

•Ir,in 9/I angle lowerw are de./ned line carrier) 10 .iny :il' 0,2 intenonneued 

2/ wi[Jitmd lh, 11/ ikage of / inmpietc P#"er em or 4/1,63/1, 10 control 

ph a.e ,/ line conduct,ir, :ind an: earth 00]1- mitching operation' and is'ue lo:,sling 
ducli. i,1 nmxinili. .lion %11•pen.ion instru:[ions Trunk dialling fae,]i [le, ar¢ 

1„wen are debigned Dir langil„.linal unbal. provided 10 /11 wal'im 

ance c, irrespon<ling to the broakage at 
Telephone fu<i[Ilic• are reinforced h 

Mirial ten.n '/ one '/ the 0£,ir of phase leleprin'. a.l.[ween Sherwood Conlrl| 
conduclor·. or une earth eonductor All the and 111, Bo•rd'x Head 00,/ b> rholo- 
111:Lin lower lipe: were 10#ted 1,) Ele'[ruciion Male equipment There A i genern| 
by full ... protolype ./i i.|Le.itiOn PL.r,¢1 .LV,ng ;LL,11,t,121[LL ind•cl· 

Gal.. mial *el ve emmierpoise i. laid tion·. of all in'/ir[.2/3, 4.il'h '"I 'Olullor 

along Ih¢ Illie raute wl,•re the t••wer roi•ling milion, on the v,slem The,e Lnejude 

re+tance, exceeded 20 11/ms .ind tor the iwen[>-five 330kV oil :ircuin hre,iker. and 

lasi n.ile *3 each kul,·.u,[ion double coun· a*ernied kolators. all ihenniii tranjorni¢r 
lerpoiNe i, 1,/ irre*cilve of The 4/A, 1.V .wiI•11///60,1 ilkv reactor witch//r. 
es'wrices. 11. Ir:insmi•i,in lines are pro- 1 Ii: general indication, arran.eme/1. on 

lected by three ,„ile high reed distance 
the .·onlm| panel are au.·11 ihal [hey iinni¢- 

proteri•,1 will, Larn:r uereleration for 
diately *hew up any iliqcrep:imv heiween 

faults mthm the ser„/ mne. Power .wing the minGe diaeram :ind dic remote 4wileli 
rcl,t>• are p•ovided . proent operallon poxitioo. Provision 6 nu'le if enable the 
during [inne of sysicm ins,abiluy. An 

Mro] enyineer to initi'te a check M all 
exe·eption 00 'hi' prolecti,in ar/n/nient A 

wilt h ind i.,1]ator / „Iimi. ,],ouid he wi,h. 
made un 1he Nil/on-5,11*hur• 1[n¢h where 

the wn,plet¢ •hak laking only d few 
3]DkV breaker• aye 0,4 *;ill«1 at [lie 

/cond• for •inie 168 hidic.i,him TI 
Norton end, These line. ure pro[1[ed by general indS,·ation. e.rn & hunched Ento 
,ingle mne high speed di,hince prol¢elion 

gri,up, i,f up [0 96 im .1 chosen v „ie¢ 
wiLh c•rrier Interlripp•ng. Back-up pn•tec- frequency tele/,iph (VI-r) thanne[ fi•r 
161 n k provided hydefinite minimum irber u tr'in.mi·,3.10,1 from [h: remote xia[Ion and 
time over'urrent 6 1]Jrinon:il w[h fault 

m vilined and Airtal by'¢.ins or ,]ni· 

relay•· *eber, :11 Ihe tern,Inak The con,rol 

A »vem of high·*pid .¢11-10,king vall enfineer, are immediately ni.„le .lwarc of 

meta and amme[en N uxed at both end. any ,niporlant change, 01 hystem conditlin•. 



ASM* IATION OF MUNIC Il}Al ELECTR[(]TY· UNDERTAKING• ar· •0. THERN Al[U[ A 

vihether intention:,1 nr dile lo f.,[1114, by channel.. r airier ti equen:Le• used on 1]le 
visible and audible atarm. s)•teni for •unmiunicalinn• alid pniteci• 

The 1-a] local indicalic- of myc from 64 10 476 kimcy-ck• and ille 
g,Len, 

frequency, rate "f cli:'ilge ,/ rre,luency. ugal number of ion'munica,ion' and 'gn' 
/ 01,·11 Im :ind */i, rd lixite :irc pr<,vified. ling ,hannel• empli• on the „.,em ..t thi• 
and in addilion ih¢ 01 [he ion[rol .lage deve].pment i. il engineer. arc 

kept infornie,1 i,f the kia,1 flow IM* .rnd 
Telemelering en'pioy' U'e [¢Ierinler iode. MVAR) aL dll importanT poinla on ·he 

a particular le,[er beinga•ociaial with each by":in by [cleme[:ring. readirle lo he conveve,1 froni the ouisialion 
Indi,L kth/+ 01 bul/voltage, both 330kV 10 The Shermind Conrral Centre. IFT 

and lower vollage (881.V. 33kV 220kV) clinnels are are ugal an,1 an electrook puke 
also telemelerea 10 %herwold Com« g¢/crating and ":inning devi/ MblcK 'ix 

[.3 twelve ing]/penden[ in•[rumen: re,di]/6 
Al] these facilitie. are maile /)·.sible }9 to be tran nu[[ed „per a ,ingle channel on 

che use of V FT and power line.arrier chan- a linte dlriholl principle. ihe .eanning 
nels which .irc tramiated ever two phao .quenu: being repeated every I 20 milli 
of each of the tran,midon linei. Signallinp ennik The magnitudle of an inglicali,m ih 
and diallurg for teleplione operali,in i• by euverned by the mic or pubie inillated by 
nican.K of VFT iran,ni/led with [he speech Lhe me.8uring in/runiem which are of [he 
on a rower line carrier :hanne], //ir:Eli•'n rmating dk. in'lliclion 17/- Tlic higherlhe 
being hy mean·, ,>f filler·>. There .irc al vuhaee or the higher the load fk». the 
present up to * channe]• of carrier •n each higher [he pul/ r.ile 
tranegn line /hi. m be extended ]:iler 

w eLgh[ Lhan,1¢1,) and as,ociated wilh e.,ch Ih¢normal pULNe raie for maxit,jum meter 
channe[ ihere are one speech and :Lx W-T mille.,lim I, either 6,61 01 331 per mili/: 

11 12 

.t, 1 
Cl• %·•-f Vkt; 
!lili 
110 0 

Fi.lo 
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depending on rhe type of ins/ument. The C. *OMF 5PFC]AI PROBLEMS OF 

idenlifying Itter enable. Ihe •ign.16 in be CONSTRL'CTIONI. 
routed m the corre,pon.ling indicating 
drument in Ih: con,ml room Having thus dercribed [h¢ de,ign of Ihe 

Pri*it ma> be intere•ling [u r¢view Nonie 
iii view of [he iniporian[ services wh/h 

of the >peci:,1 problems •hkh ar„,c rhe Bower line gluring carrier provides a number 
airum .4 whigh hail [,1 

& he safeguards are hull[ inro the sys,emaii,- Isiern. 
S[andhy xillazors are provided fur ihe ally *01,ed. They in-luded the follOWLig:- 

power carr•er rack' which switch in auto- [0 Re/% 
nialieally in the cvcnE of failure of the main 

okeillator Auxi][ar} supp•ie• are Denerally h wai nae»arv to Imin'ine, A lic¢u· 

provided f/ini [liree possible miurces includ- raL¢|y ah p/*Lh]/ the kh/viour of ihe river. 

ing two of the main sub/filion [ran<former, parn,ulart' a regards ihe n"Abide ot 
flood, and iheir time of arrival al 

iia an auxiliary lr.insformer Ind peak automatic 

changeover cont.:tor. or froni Kariha. 
.A ni.itor Iivdrological record..on LI•e wh,ile. 

generator set run off ihe /OV D C battery were good 81/4 of waler ]:Vek .L[ 

+apply Thi·, starts up immediately, .hould I_[ving,tone hul been kepl since 1905 and 

[he normal xuhstalion :LIXihary ,„pplie• fail [he dail> di•charge, were kni#Ii. accuralel). 
At Sherwoad, There k a furiher line of Inum 1924 onwards. Waler levek had .An 

defence in the form of a die.el *enera:or het been laken in the upper level and gaugin: 
which can bc .tarted from [he conird] stations were evabli,hed i Chirundu down- room. 

m.,/ of Kariha, at Kariba itself, and on 
While the equipment provmed for Lom- honic et th¢ mujur tribularie·. 

municazion, an,1 [he .upervi·;ii)/1 of ihe M. 
The m ca:chment area cover. 236,000 

work M / a high ,[and,rd. and reliable 
'quare miles, of which ]96.000 square miles 

opera„ion is [0 he expe:,al. Pos• Office lie• up•!reamilf 1 1.irmone (see M.-re 10). 
lelephtine' 3,e :118" installed / :ill centrch. M„.1 of [hk :trea J. undevelop¢d and 
and. a. a further insurance. HF r.,diox are 

:p:Rly r,ipu•aied. st) ih•t b i,ic In¢(corn- 
pro#ided for communiention b:/ween ihe logicul informalhm wa' canD .ind dillkult 
Control Con're and olher import:im operal. . 'Nain. 
ing poin[% In the %>Nxem. The same radio 
network k "/ 13 111:'Intain ennl" with The pa rticul:ir pri•hlen, i)f the effect <.f 

the 1ransni,4ion .ten' maintenance or/li flood, 0,1 ihe e.in,truction work could not 

wion whose base depors and line mainlen- be entirely /,[ved. hut Ll was gre/h e:,4/ 

al 
' 

9% vehidiar,gmilarlyeqi,ipped wilh l[F b> making rea,onable .illowarke in the 

ra 04. de,ign „f [h: r[•er diverxion •[ruciure, 1/11 

by ev,hli•hing 
a flood 

warming 
•vitem 

> 1] 

thicomple·< elec•ronic and oiher light whi,h •ue/essfully pred/„d the [imes of 
ele'trica] e,/uipilen" re'luire' 'areful niain· arrival of flood pcak< al Kariba. 
[cnance /0 en•ure praper performance :ind 

when it n reald liat lhere R included in M Rier Dilersion. 

6 w,•12 6.000 reluy, :4 9.000 rfitlio v.,|p¢I The programe and n•elhod of diver,ing 
le need for a /illed te.1/1 of +peciali,8 to ihe nver 1,0 allow the con.truelion of The 
cover routhle milintenarce »t repair of .!am found/[ions in [he d,Ep chanticJ t»·cd 
faulls is upparent. WI,h tile widespreid a specially imporlan[ probl:m. Nince the 

trar„mw,1 ».lem exlending from Kilwe nece-ry .on„ruction work could only h¢ 

carrled nut.turing lhe dry =Mi. when the 
in the Nortl] to Bulawayo in ihe Inlih - 

flow in [he river full. To beiween 8.00() and 
al dianie of Nome 800 mile, hy road-there 12.ODD eusm. 
ar© con·,1/Table problems in rapid movc· 

Ry the rapid action or awarding a pre- 
ment of the•e .reciadlts from m centre t" 

limin* con'racl in mid· 19/. 11 #14 p•».sible 
another uNit i obvi,)inl> not p.,„ihle to 10 3.ive .1 year .in thix work. and this wa, 

h.,ve an individual */h ilie required skil] /6 reflected in the cowatic programme f,ir 
cah...¢ [he whole wheme. 
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Die VIERI•NIGING ,·an A,UNIs]rAI.1 ELEKTRISITFIrsoNDER]<EatiNGS 41, su[lu IKF ./·R]KA 

The meihiut bit di„criin, ihe ri„er wi,4 ing •'11•er workerK and ,lepend.inis, WH•• 

al,ti kihed by d•bigning •d priwiding an abl,111 2.on{) r uropein• .in,1 10.000 Afriian4. 
inge/,inis +y•len, of //Ter d.imN, including 

Mml of le Furnpean. were recruiled 
i .mii·'ire,dar ....rete ...r dam of 300 

<)mdde the Federation and the larel fee: r.idlil' rn [he Nor[h hank: a elrcular 

con'rete L ofrer -dam af 370 feet Elilmeler In nunlher canne from Furupe 
1he deep ch:innel i/'th, river: ,4 a nickfill Al ihe start, 0,1/ diilicull, 41. 

2.11.rd,ini inimed,/121> dow,Nream of th: experienced Lil roruiling Africal) I•bour m 

gte W,my, 01' the of,crallon, molved had ,on,petition wi[Ii ihe large mming c.incer[1. 

never prev. lily been .:irried lut ./ a :Ill· A *wrilar Nviem of con'i irel labour 10 81 

par,ible .c:,]: mywhere in The World d b, the mind g ther:fure ad/pled. 
and valuable :Nrtance in recruitment H 

oblitned frim me RI:,ded Native Labour 

The pri,hlem of a«·ea to and Mboi,t the Supply Commi,sion Ga,id welhire erv·i• 

a. in le linie available. appeared .Ii fir.1 und amenilie• were alxo pri™Me,1 1 the 

t,i he aln,1.1 Insuperable Nevertheless. „ African Town•hip A. thes¢ aringcment. 
he reNolved ibelf niatnli into one of economit·4 inic knmn, vi'lunleer 1 ihiur pre>enled 
il·elf irl lane number' aid:ven ti,-d.iv. 'hen and hard work. 
e,inwriti,An i, vir[ual]• emple,e.1. number' 

Al fir·.1. mly a rough zrack existed from of Afrkan. [ravel king di.2.ince·, 10 Karib 
the min %/„bur¥·Ch,rundu rin,id to ihe wking work. 
South Bank :it K.irth.i and hy mid-]055. 

me to the N<irth Bark wa, achieved by 1[ is of inter,1 [hal. even when 11,ere wa, 

u Holifing pa„Looli hi idge :1.-106. ihe river unre,[ in other parb of Lhe Fed:nali.in. [10 

wl,„h wa• qu/kly supple]1101]Led by another troi,ble ar,x it Karibin. Thrnuehout ihI: 

rcuah Tr,i, k from the. Ch/undu. Lus./,, niad. li ve ye:ir. i,f i )01[rucl Jon Iher, iwis anly, on¢ 
The nmin /.ive[-,urface,I South Access ririke •hi,·11 arini fr- 13 .tr:/Mhtrorward 

I i/d, lit nii]/1 1,ing. w:1 9 complete,1 hy Indu•tria] di.Fule and w.i, ,/tiled quicklv 
March, mil. Thk North Accix road 2nd amicabl¥ was 

Imelide'. primilrI]y. f•r the lrans[•rL of 
cen'en, fron' 180 ni,in *ree of Iply (•1 //[mwil' - 

the Chiling:, Cenient Wi.rk*, near 1 11:aka The pri,xi•ion i.f 6,3,1r••li•,11 :ownshirs 
in Nonhern Rhode'ia for the lab w force Pri•ved [,1 he a similar 

A •u,pen<„iii folibridge of 690 feet L|Cat pi. /em I 11, al ,/ ae, ami w:„ re„ilve,! 

in ., .inlil,1 r mar.ner The cons"u'lion of 
.Pan *,cross the 7-imb „ in IN dani 910 Wil, 

compleed iIi M« 1956, dild , road brid/, 2,•rihhili / led /1 Il·hru ry, 1/5•.und- 
M.Al for heavy tr.,FA m in Grer:klion „:b.lanthill¥ conip|el¢ in eighteen month.. 

bv September. 1 956. •ome giK /001hi :ihead „f xchedule A trily 
rem: rk:ihle achievement 

The wn,truelion c.f :,11 1,0 main inlernal 
ae·ces' roadi .11 Karibii was well :Idvanced After seven,1 experimenl#. Lon. rele bl<x,k 

bi mid-[956. coiu,truelion wa·. u•ed [hroughaul with 

The first :/.trip waL. in operation in //•10* cement ro•ifing. gi,lag virluallv 

4/cniber, 1955, ind 12 wai extended Ind Dernurleni bulldll» 

improved during A muing .ix mon,11, N,il HIV the nae.·ary hinling. huri .An 
This :,intrip wus unim:/el intind:„al by omee,. s hoph. 4.1/. charches. posi• oflice. 
the ming waler af The J ke and a new hank:. nieeting hin,. b/r halk. storc,. can· 
aer.xlri,me was /1/,iructerf and brought inl teen, clinie4. a 11*pdal and a .wimming 
operatinn m November. 195' pool were buik. 

] he town,dip,· were bited M a grit·' i,1 

(iv) 1/hour. hilli, and T,d,e. al Ihe ··oull, fi,de. of the 

1 ·he peak laliur force emplo>ed ut Kar,ha y,irge. 4/ hi;lied part heingi.,700 feet 2/0,/ 
=unted 10 1,1./. 1.500 FumpeanN and 4 le.el or 1.450 fuel (ihrve .iveraee river 

7.ODD African*. The peak pupul·mon. includ level. 
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POWER - FOR SOUTH AFRICA 

m 

i 

1»1 

4" 

The 11 KV. 1 power and m,J|bcore conlio| cable, are 

being suppl,ed 6/ Brill,h In5ulated Callender 5 (dble, 

BICC (5 A I (Ply I Lid *<d Ing/Id by /1,56 Insulai 

Callender's Comwio• Co lid &011, 1hes. c :85 panie: are members I[ ihe w¤rid·wide DICC Cr 

CONSILTING ENGINEER5 #• MERZ ' 'cLELLAN 

BRITISH INSULATED CALLENDER'S CABLES (S.A.) (PTY.) LTD. 

BRITISH INSULATED CALLENDER'S CONSTRUCTION CO. LTD 

816 Floor Saker's Building, cor Elolf and Freder,ck 
Streels, PO Box 2827 JOHANNESBURG 

Es.am Building, Heerer,grachi CAPE TOWN 
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Wnier w n pumped from the river m Rhodic M.:[her willi .All „ther licmhunder 
nixlern purific/[ion rl.•n• ,„id :hen dis· 1 2 1,1.5 frtim the r.ii[way Kidliny'· :Ii Lion'• 
tributed to [he res,den[Lat .Inil wdrk, area•. Den and Knt'g m Karib: and the •ther fer 

4 h gravity hut mainly by further *Frting :ill ite,i•wer 12 „n. 10 Kar,ha 

mping The rated eapaci,y of lh& plant and io the quhs:ationh The con,racior *ho 

2,..1-2 ar •' hout 600.DOD gallon, per,lay of potable wa• awarded die lixer ,<7nMi pur.hayed d 

aier. plus :,houl 400.444 gat](>n• per day *pecial 12·wheel rr:id trailel. with i aracily 
unlreu(ed waler £34 125 ton,K. ind h./ a sin,L|kir trailer avail]. 

rlectriell able m llie 1 nion / South Africa, in case of wa• provlded by a lentporar, 
1,Ml generallon Mallon which. m the end, Jamage to (he fir.[ 
had an insialled capacity of alou[ 81 MW. The abnorni.1|•5 heal ilem, included 
The outpul w.i> maint> u / for conmruction twenty-'ix iran.fornien. weighing het'c:n 
wark. 111,1 !1 :,tkil mve{I 1he townJhim D» ER and 109 king tons. Due to rextrietion '1[1 
tributinn through mI Ihe area W:, N ,/ I [kl. road loadin/. the tr.t,1/<,riDer. normall) had 

Sewerage Aro,al was hy •epli. inks m be delivered d,iring 1he ilr, 42:-nE The 

herv•ng group of hili[In/, the ¢/luent from bal principle. adopted wer¢ as fu[Tow.:- 
which wa• piped 10 Nookawar. (a) That, as far ar /,sible. at leal twzi 

{Vi} 7,£.i•im>,1 [Sic Figure I alterd,1 niethod• should be avail- 
able for traroor:ing al[ ilems Thi. 

The magnitude af Lhe problend mi- 
#as achieved. exeep[ for lurbine run- 

p 'rt," the ¥:14 41:,ruitiet of plant equip· 
reri and certain heavy eablei. which 

ment 11:,Ieria]K and suppliex required at 
had to lie tran./rted h> road from 

Karibc, wax realked / die oul,el. Und le 
[kira 4,[e operation w, Mkulou.,Iv pla:med. 

Sand and ,-I„,e were •,hraine,1 locally. hui (b) Th / ihie organkation 4-1.1 be 

the 400.000 In. of cem¢nt required had I 4,?i-,enily fixible [0 21110. for the 

be brought b¥ road 1 IO mile. fronl Nhe arrival of dimeuk items out of turn. 

cement work. at Chilaily, Ry fur the largeit 6 10 :ause, Much a' delays or 

Amon <ir dle plan, and equipment requir¢,1 acceleration in nunlif'clure. strike•. 

had to te brought from The facione. in had weather. a AMM olher 

1 Ir„pe and invulved iran,/In by road or Ihing.. this nece„111[ed arranging for 

rail In Ihe dock hy /11 to Africai, porl,. „nial holding are,> Ihroughoul 
4 b> n,il lind or road in Africa ki 50/hern Africal. but. hv dint of com· 

lite- urgently required were [rat,Nporied by plicated ills?lin, of tinle table'. they 
air For nornni| items, 2 fairly loose deuroe were never needed. 
Of / 0/ina/ion win marmar,1,9 heig 1 

(c) That ghiEnicil[ of items frotn overseas 
manufacti,ren, hippilia agen[#. und (11: diridd never be hekl 1/ h/aue of 
Board and their consulling engline•' tran' 

doubt a, 10 111: pos.ibility of tran,- 
port fanialion: but lh, tranrn of urgen: por:ing ihem in Africa. except :19 a 

kerns and abnornially hU.IV• or bulky ilent' 
la•t 8,11 Thk b:can• a maller 01 

wax very carefully co-ortlinuted indeed 
pride, and no [lems wer' ever refu'ed. 

Rai|*ay wolog, I xrve Karibi, were bl,ilt 1,1[hi,ugh Lhi, ine,irred niaay ri·.k,4. 
ut Lion'K Den in Southern Rhi.de, 1 2,110 al •ince port a.horities would ./ all// 

Kafue m Northern Rhode,ia. twinte 140 and [5011*, item. to be un'nacial unle„ :1 

90 mlles ripe,tlvel>. by road fron, Kdrlha iailway wayon wa• rcady to receive 

Lion'* Den Theni, The w/4 / wa€ equipped 
d a 100-ton (Rilialh 1/velling crane. .,1,1 The railwav allihoritie, in South Africa. 
[he Board also por chased tw xpecial tr.m. M„c,imbique :Init Rhole.ia co·operaied 
former wel! wagon, of 110 lon, caD/clly Ngnific·Iit|v .ind allnwed priority 1[, b 

Mich were „/rated by lf/dew Railw:i/. I,en to .pe.1.Ily urge.[ con•L:n..... 
T#i. 1.:ad in,Ii>,Mirl ,·„Mnich were Without li' en·operation. it k highly 

invarded -one for lian.porting crnin, from probable thal le whole scheme would have 

the factory „ Chilanga in Northern heen dela,ed 
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Able,her, Ier 600.000 ton· of /3.14 ho ca.e' of blceping •]ckne• de'uirrit at 

were lr:in."Ked Ic' Kariba, of whic]1 abic karibli ii•lt. :LINI the few cahes bri•ughl (,5 

M.000 lon·. wer: anien:. Th¢ whole 'alh· 

por[ operation w<irked smoolhly and no ..tly. 
5„ ircurled. Mly one Important item 

Oil ) 'Cle' ....1,1, 
wa• d.in••iged ./. 11 *ah. •turl,le® 
re]Jiively ea,ily re·pia.id. 111 ,/dill„„ t„,he ab,ne spaial priblen). . 

iherc were i f ¢"ur,Me the u.1 1 Imihle,n. t,i 

NA H,imh de Ign [Ti,idificatic"% mil. na,a.,1 and 

eleciric# - whi,11 becanie nre.:ary a, the 
1 lie W/.t· Ihe Limhtructim force [*he, '0•k proceeded al"Ali hail lo b- ,Ic.©m· 

•nalher pr„hlern, due to the h,it ,|Ink,Lic .ind 
[1,061/ inici the •mooth flo# At 0[1.liu.· 

[he /motene. of K.triba. The rleare.t 
lion d W.illition Se ie ,/ 111¢i' •au,4 

doctor /£/ 100 mile' aw:[} .mil lh: 1,©;irc.t 
'licule' rcquinly urgenl L./1/' 1/ the 

hpil.ik. a[ 1 11*:ika alid <iniw. •cre lin'. 'Ut lili ere •lice..u]J' overcimi. 

re•pectivel, Ill an' 150 ..#/ al:. 

A inciti'£'I i,rean iulion was. ch-refor¢, D. CARRYING OUT THr 

Nahl/ed h [he B,>ard, which /arted in C·ONSTRlJCTION PROC;RAMME 

mid-I •1. with ./ diall clinic .md one 
medh al •imer. .inil wa• ex[¢nded unlit in t,) C'„/1 h,/iwgii,•• Wi,i·L a K U//4,:. 

May 1957. a moilern ni,•ety hedded hlispital The early rerlo,1 ••f •19,1 ¢ogin¢erilig *n 
M opened. :Implete with 'urgical :ind 

•truciion 
X -ra> imit, .ind lahoraion faciliti¢j Thi wa• •peni bi prepi,lati•ry wi)rk• 

equiblilmg con/fuctuin plant: developing 
[aff milskled of .1 ch·ef niedic.,1 /111,/. 

lou] „cie' and diwitine th' 1['er The all- 
virge,in, a:/,11 onicer. ;t nmtron. and 

wl l·Ir,1/ coninie,zied on (Ile Under/round 
eurly in 1957, ami 11 the da I 

.D/„rEing perwote! A denial ·.enic. Ii>rk' proper wa, 
LIt Lhe .&,ind hali i.f I :157 Miwi / tlze 11 

.*Igi provide,I h :i •i•iling d¢nli.81. 
1111'11# 6 »iril.d ·inkrete In 11"e dr•m 

1 he effe.[ of the [ropi,al .xindilii>n• an were /1.':/ belweel' Ne,/Mhel. lil .ind 

ihe lah.,ur force. alihough .,ppretiable . ..14 lune. 195g ' perl•·d i' //1. 1%¢nly·iine 
]11uch I¢. [Ii.in b.„1 heen though, likely. 8 0,1 in,inih•. rigure [ 1 diew. (he b Linder 

Lhe uen¢ral level m health war eood. As wah .whiruction wil], lhe ccllinll en![44,In lad 

inc,/able, due to [he nalure of the con- ihe ri•er flawing [hrough dic diveraon 

*tructifin work, 4 6# ever>· precau,ion. i'pen,1,8,4. 
Mi|emb i,ccurred and de.1114 *ere ./*d 

Ulle w.[ruetia of the dam howerer. 
Special precaution, were taken :/ain,1 w„ re]Mitively imple compared with the 

Malaria arid ,lee].inN %1Lkilen F,ir Malaria underground work, whi•h were e.lietnel> 
the laking „f pniphylielie drugs w.i• C(•Ull,Kated. .ind Iniolved excavaling and 

21'<ir'/ 13 f: r .' po'jible: 11(,110 and .imereting a mitie i. halk. tunrek and 

MIding· were *priyed 1,•iern,ill> with .irift, Thetunmainhall,were'hemachine 
re/dial inNe'liddes. 2/nI[ 14'rvi'J,1/1 .pr./3 hall, 4168 fuet kin• by 75 feet wide b> 132 

were .. •in •iny poi.1• I Water L. the feet high, 4 le tramf„mer hal]. 537 feei 

V[Cllily / Lhe rown.him :ml working ..leh king by 55 feet wide Dy 60 feet high. The 

Due lo Ihehe gagure . Llie· ini idence of the M:11 quanniv of rock maed u. nearl> 
Jigea•e wa, remarkabl> low und the few 800.000 cubic >ardv. and 184,000 cubic yard< 
:1.;e4 encounnered had 1/vari:,bl> neylected <4 Lf'neret¢ were plaid. The #ix :Ieel pen- 

ti) take Ille proper pritlaclic preeauti,1 .leck#, 18 feel 6 1,]che.,11 :li.mer. whieh 

le.id the wair 8. ihe w ilne• were rolled 
A pr<,gr:irnme ,/ aerial Iordylo, wah 

:arried out in 1996 11> eradicale let%,= flY und .elded un w om of 112< inihe, th,ck 

[ron, breeding places 11/1 r K:,IN. and the Ii=[ plme 
tIV W:/ lilt' r :,1/11,1!led by '132 provi>I,in of Ilie wfu.]c cin'[ru'(ion priwraninle went 

#cd* aid barrier. 011 21]1 acce». roaJ• 0 /# all the larget date·· were ach/Id. 
-nterial the fired. and m many caye, beticred. Ah /,uld be 
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expec/d. ievera] nimor .//ek. murred. 1/ dalli ft,w•ddlic,114. wa• OVerli pred and. 
bul [here w:i, imly one nuior retback - even w'„r.e. a hole developed n Ihe nack 

eau/d by the river iM]i ti.u],datio]1. ben rath [he [,i),ire:,111 wall of 

The lh: :c.tfor.dam Igaries o[ the river Jurmg he •.n· 

metian period have hee·Me alnjoi The mild 11 0/ wit. de.lroye•. anit Lhe 

[ege,idar, 11 1(;56 4<he,1 1 5:en,ed Lha[ :he i li•L brid// ,/u.Le/4 //112,01 4.1/. Md· 

/"91 23•0,1 had /di:' cvc[,ne oc•orred „Rice. anil +ire, im bath hank, M ihe river 

and [he a,-cm/:,yine hiivi, rainfall cau,ed were .welit frum Ihe .I,|C, of ihe gorge Fir 

an :hn,irm:LIN 'ale rke in lh, river. 1,ith i, per /</ i. 1 ler, day' LI•'? undergro'ini] 40/ks 

en.equent reduction m thic dr> 'Cas*,1 had o he .eated off' 10 I,re•eni iliern trom 

lorking [ime. being [1„<ided During thi, mt. 111 •ork 

a. the „te w:. .,lin k .1 41:,11, di, 
In M rilpied. 7, 111: main flood peak r'/ 10 

29....INek.... .. 1... ihan had 1 ]•e pe ik / the fli,in| .lad /It 4,h 
been An...n herore m[ e„:illed the hiyhe.[ March 1958. and A MiC' 1. it ..larled to 
1[ad 1[00,] preva,u,ly re..,rded. Thl, 11,Un- re, ede. red,Nion :/ the damage com- 
dded [he Noril, Bank ,/kr·dam and cauwd menced The ni.id. were repaired wilhm : 
mle delav al,11, d hornmatel•. the few da> , and Lhe Mi,en.ien t,hit br•dge wa, 

re-opene,1 'in ]Oth April. 1958 Repair' 10 

the 'offer-d,am were 
In 1958 fred weather-'adili'ins gave rise 

ilit compleled unlil 
h af [h,it w. :ind ii w.. Septe,imer 

Iii ,1 ficind or .iln/o:,r :ata'tr'iphic pr<,p•ir· 1·¢ft,re the ne·.4 r.>ad bridge wa> in .ter.ilion, 
£10]1• 5/ u pe./ 01 570,1*19) cu,ee. alm.ist 

double ib.,1 f Ihe 1957 floed. Thi. cau,ed The falling flot,d nvealed furth©r 

delia :,nd dani,?e. I he i intral c.iner /,ini Froblem.. The main mer dirchion .true. 

within „huch u .lar, 1.13 bcon made on the LUr¢5 had been damaged. requiring the 

y.- .,T... 

4.. = l.l/ 

Fl - . .i-1 z T. ./*Ve#- 1.1- 
I h //-/I'll....1/. 

Ii.'Ipt . 4,· 41 'tiy,2 r·'0- .re.¥*i=-75.- 
4 : 24 4 341659*WR#M 

Fig Il. 
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:dlw ih Mw :ind mi.re M*ive flo,41 .lorae: m the [:ikc e(,uld acc••inino· 

n)[hod 01 sealing. f ih: dani. 1/3 .iwirrimi„ iiale a ver, much grealer floixl Wan hild 

qu inlilie, of fichrik h.u[ been depo,i,ed in occurred in tq58 
the river channel inn/diat¢]v down/reain After & revkion. had been mail¢. ihe 
of le .[ani „12 Thk debm had the effect con•tructi,in work c,iminued il™xithly and 
of /ignit the Milivaler level and. if it had inion,inding of 'ater In 'lle lake ,·,•mmeneed 
hern left, uould have brought ah,ut 8 in Decernher. 1958. a planned 
marked reituitic.n [19 the ellicien. y rif the 
.cheme. A channel. therefire. had M he In , pite, therefore. of the nia jur di,ruption 

whkli m unprecD<]c,11¢d in:i v:hemeof th•• 
excavaied [hniush the dchri. ,» re/ore the 

n.agni,„,le. all target, were achieved. wl,h a 
original condition•. 

:ul.aniia[ margin m ihe cae „1 the dam. 
:2 •liow ill The dile & the ,<instruction rigure i a vin of e kinil,Jeted 

pri,granwite 
for The dam had 10 he I:viewed both from dar whih water ra,<ing through three,4 ihe 

the ]*'int „f ikew ilf the delay which h.id hi,: 'pill-y gal. 

*,ccurred. ,nd of Lhe p i,ibility of a similar (i[) i.pr·mful and Merimuci.I /.Acrneerine 
fli•/ occurring / 1459. A highly acceler„[ed 

tv„rk. 
pr,gran,nie w.„ rher/fore erolved which. ht 
[he end. led inion/Weim of ihe d:im aim,mt 1 he e leclric.i l :ind 114!L 11.rnia en// Teerily 
a vear :ilic' of the.irigina] .hedule 11 w.s werk co'ered the provision ,>f the power 
00 [hough[ prudeni: hre:w le 4,i!]way /,1 in :in,1 ./4*,in plant / K irih.i. ihe 

/:ipaL••. 41,3 the numiber / Jllice gale• i:i 900 mile. of 310(V tnin.nii»ion line 

th. (hin, Wili ilicreual ft,113 Inur lo w. required. ihe plarn :it 115: aming .ub. 

glvin• :, 1/n'in (11./.le capacily i. •,Atii.li• and the proic•tion. melering, e•ni- 

136.00(J cu.m which. supported h; the -•dim and in£lk.ill- I']anl liere. ihe 

4. 
'1. 

6/,6 
i -4 21.0.1, 7 

F•g 12. 
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A•OCAT,oN 01 V.U.!{ 11'A[ L[.EL PRIc[1·Y UNI)ER·rAKIM:h in' NOLI l'il.RN Al·RICA 

'crk w. i'f j ninre nornal nature hut 01 e*11 /dici by ille /quired dale Once 

required dew iled and careful cmtion W Firl. all mrget. were ,.hieved .ind dic 

enhure coorilinalion of manut.inure. 'rn,» 8rd Ihree turhine-gener/lor, a, Karibu. 

p.irt .ind in·,allallon i,f ihe vcr> largc quan· ingemer with the „„„ialed re,lionx of the 
bilie. ,/ plani ind 10 2.hic·ve .omnixilining tral//I.// 9"m, were u>inniluioned on 

i- 

, 91[ r, :. I 

91 1 .. L 
1, 

:11•24•2*1#&/d•,Im:Walljllillifl . ' 

0 2 .111 
4 

F;g 13 
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AW)( IATION 01 MUNk WAI .LECTIU<IM I M*RTAK[N'(rs 01· I••N AldUCA 

* pri,/*I' dale. lieure 11. 'hews a Municipailte·.. aa Flectricily Supply Am- 

£cner,i] view / Ibe 11.i.hine h.ill with the 11•i·.:.1'. an•1 .1 priv,Lt: p.• .•1' ••1n•- 

lir·.1 [hree & under c(in·.truit](41, paay C .,1.•terable thought WAN gi¥C,1 (o the 
e/:,hlkfune,/ id [he Inmal t:lrifk, It wa,4 

obilowl cle.Irable Ihal thehe Inilial L ir/4 
The work 01 comm ls nol yet diould noi require car]> alteration. On the 

tini.hil and il i. ,til! 11.3.ible [hat unfore- elher k,and. ihey must be in / fdrm err'/iding 
•een uinlinge,Icie• may ari•e. Willi lili 

pr ivi.. tl./ preNent ...... . /.t & /,velipmeric ,/ liial *0 thal the hmy 
the Pr ject :ire ./wi,tially hel,jw the 4/ Mpe/MI 11 Karib,1 nughi „.00 be 
i'rigini'| C lin'ale' a. "'it] he 'een from the hr „]®1 inii> benejicia[ use. Furlh,:rmore. 
f,ill.•*[gure':- a.:131,11 h.id to be [aken of lh¢ tact thai the 

public naturally extuk' IN u Minie 

mi:Ar bent·!il fr,in, the bringilht iN 
k Itl, R 

li „ ri °peral„in •f the Kariba Pr,Ject .r th, 
Ci•11 Engin,(rin• Welrl• ta,]8ible form "f Ad al' for cleciricity 

(including eng,nee,·ing supply, 

bil.'2 39 2 40.6 + 1.4 Aliliough tlie Kariha Pr/je.1 1. inheren[[> 
.,rfrii." ai:I ..1.". I /'orA' .i ve" Ii" uist pi.Mer ,.·home. 0 w.„ never. 

(r.chiding 11 ele" '·nr.••I,1. ni}t ea.> 1,1 Itisf> the,e requiremen" 
fe«, e•ren•% 8n,[ ft'r 'hr¢e re:LAM,A 
c•nlingeneie•) 

1 1}uring [he fir·.i ["i <ir 1hree yaar:, 
undei (re.11[eniell I d while 1112 K:,riba Proie:I was ' 

'1.1- ...'*• 0 -truclk,1 and plant being broughz 
=.in' medi. •0r 4• +n; propre.,vel. inLI operation d'e :tutput 
'1:.r prelimin". In 

A„11 Kaila wi „Al,1 neci..,rily be 
re itive| v [innied al' henie '110 0,41 

pei u, 1 .upplier re i voli high. 
•intorcit and other 
/•. In lounl 8.5 7.4 1.1 2 m ,,coiril,ince with the term> :,f the 

Lian Agree,nent with the VAirid Bank. 
lnTA[ 79 5 74.9 -4.6 The Federal P,•ver Board i, bound to 

p,ovide fi•r lialf the carila] co).1 Of 
In c'imparing Fhehe Nimace' R 'hould be Sule N //2 Pr,/8 out of revenue mib// thlit in addition to crivering all frt,n, Stage I TIle •um Inx/lved i, 

6 wab provided for in ilie original ver, ,an•ider:,ble and may be atiou[ 
e•tlm.. le lateht .liniate a|q• cov. £25 mnIEm 

{a) Dam 20 fee[ higher. 3. The B„u,·d „ bound 1,1 re-pay the 
(b) Sub/ation to give./Fly t., 1-11.3ka. loans nked for Slage I within rhe 
Ce] An addix„,/ 100 MW turbine- perind. af ihese loanx. which .ir, in 

generator ,3,/ral .11, ,(er [h:1 j the econo mic [ife 

De•pite the mahed provision / piant of the plant w which thev relate. 
a Iid de·.0 die phmmen, 1 21 0/4 and oth cr All thM factor, ten,1 m make the initial 
dmi:Ullie. Juring con'trucilon 'he pre'ent 4 ./ /,ge, fron, Karlha i,•uch higher ihan 
e/,152/e of c„,1 1. well beli,w the iriginal the uIL]mule (·051 will he It W• Iherefore 
c'.timaie decided li. frame :, 1/ on the fullawing 

prmciple· 
F THE KARIBA PROJECT IN 

W All L ndeitaking• /„118 pay f<ir Lhe 
OFFRATIONI. 

•upplie• ll,0y ni•w e,in•ilm¢ ai their 
m '1 Iii, hed"ind 18 r R,)ard'x Hulk Supply F.en' pri/MM ¢••·.t 

1. 41. (b} All lInder„kings •houkl he able iii 

Tile Federal PI wer B "",1 'lipply ontv [n purch.* aw& ,upplie• at a Unl. 
bulk und have hm ti,41 con•umer, - three ftii m price f ixed al a level equil M 
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the only 

TFLMi• 33kV 
solid type 

2--1 1 Ul\'11 
cables with 

complete 
non-draining 
properties 

... IL.792*.6.-.8- 1 -Tht'll•,i•® M•"*INJ,n' 
iii lon dialling r-ile• L' I .'1| 
i•f il• mplhoil .if ,-r i,fuu u• Brien>. 
Ihe ./per i' "Lim ilrilil n. 11/·i•u' 
inip,©un,Lied dnd •11 ,i:rplus Impi.kna•• 

/1/ird O#.lili linmigill.©n 
„f In' |Ol,ny L[,n . nil,nder J|| nL„Il,I 
uo,kin'.01.1,01. bal./.1/ .r, 
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Includ,/ '•rlir,11..ep .,adirlil• 
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.Av.o< I.vnoN . MUNIC]PAL BLECTRNHTY UNDERTAKINGS OF EOUTHFRN AFRICA 

little more than half [he pre,enl 1 *Ul he •een, thereft.re. thal at Ihe 
.'Crage prIC¢ pr-ent ].ike tere] wate, f„r the : per./i,m ilf 

the !,r.t f„,ir penerati,rs +1, rebtricted i,ulrut 
The cirea of ihi. 1:tritr wa• to g]¢ure zo 

A ,,Ire.,ilv a.·.ured. ha. 3 gener:itor #d. 
The B.ard the *enile ne•e•ury to meet the 

bro,Iht /1 3 ,ervice ,/ the beginninl• df 
pre,ent production cogs whill al Ihe „me 

Nmwiiber :wid ge]•cratinr No 4 „planned 
lime makhe .LVililabl• to all Lnderi,Ekl/83 f, M, Innli.•ion,ng irl Mareh. Ill By Thal 
inin e/:/4 the henefih of additiOn:,1 K:triha time. tlle maxinlun, c,.pacizy N the KarIba 
treer ./ ven 1.1,1.h lower „1.1 The a/ual 

,<atii,13 will he abi·411 151) MW. 11 b pri,lible 
form i# the incremen[ tariff linall> chosen 

diti i,h0i• the •hili,m i. lpL,mg .11 ith 
M ilic E•irmal twt,-pan '>pe wh a 

de Ined head ,/ ah,/ 110 fuct. the 
ret:,thely high fixed -/nent 1£7 per kW general,)r will he //able i'f a cont,nu/4 
01 an'inal maximum ,[en ind) Kince i,ver 4/,1 :4 abaut 112 MW e.*h. (hinigh their 
90./ of the. RiarA ul·.1, of pr.,duction b. in 

ile•igne•1 r.ittno i• imh I(•) MW 
the fixet| -rip-eaL and a ver· 6,0 running 11 nuy he i,f intere•t lo give 9,111¢ detaiA 
e„inp,inen, (0 1/ per kW],1 of the re•ult ilf the ilpernlm/ Kariba'Ince 

il .larted generating al the beginning <.f 
thi j 1. 0.11,1,4• 01 21. Pru,ea 10 Dair Ii/}. The ftillinving Table [ Nummarisithe 

The K.ir,ha dam Ba. Mnally cio·.ed in re.ult. far the lir.t Year ,/ orer/ion:- 
Daeinher. 14*. Ity Ihe nnddle of 1959. al TABLF 1 
the end / the 1958/9) flood seaNon. mie 

9,4.nuu'· M Oper"th.it Restift, for me Year 
27 mil,in aere feet „r witer hud been *irell 
in the lake. tuid the v/ter level had reached b.led ilst Dere.iber 060 

1175 feei * wlien it wa• brought * AW. 

.rvice at the end 'f [keniher, ].9 11 wil| 1 M.,•imiin, 2/nernli/n L.i;N1.. 

be .;en fram /]Bure 14, that the lake level ' Karibil>/wer / (lon 2103•00 

then fell •11•ht]> u,11,1 De•rinher. 149, when 2 linin•u.generation ..alt 

trom la* Power Smbon 237.000 
the rui, i,11 Irt•[I, t]•e fi•Ili.wing •ea.•an\ rain, k./ 
hegan / he felt The fall in lake level wa., 1 Uni'/ 8,/cr Ild ·. K:irihi 
of e . „r.e. lue li• ev porali,}n during the dr> pow•·r .[all/n 1.047.'060. 
.eason .wid li• the uinipen. li,m waler •hich 4 Inil plircha•e[I ['i,ni in'U.,ir, 
9 al|i.wed Li. p[,•• 1hrough [he dam t<+ ne/1.1 Pin!.4,1 EL;llid,11•. 

maintain it mini,/ini flow of IC)1XX) cu/» Sali•hury 401'100,000 

dowil retim. Thi, wai in acuirdance with Um lilli 197,12'.000 
tile .,preentef,i i,ith [he P,irl,[gue•e Author. 1 ux,il,i ..785,000 
i,ie. iii &*hi/e Dilring !919.60 rain, . Tot:,1 [1!lit!. generated and 

a fur[Iler 24./lion acre feet of wal¢r w. mure'*d . *8(Woon 

impunded. 1,1/king a 1/al af ah,3/ 51 6 Units *0141: 

11,1111••1 2,•re feet The ti,lal caracilv of The R./.C , 761992.000 

re'eno i 1.30 millian : cre feet: the .... IS. Corpo./. 47.11'3,ODD 
lm.resit 9,81.000 n[)r,]101 ,1,>rage level rf 190 feel all In I 
SiliAbury Municipality '09.826,000 

nul> be expled (hill ihe filling ,/ :he lake *hern Rhi•des,n E.S.C 919•R. 000 
-9 lake .iii<.(her M or [hree vear, How. Ccmentation 16./ 

ever. it the pre·.ent level (December, /60) 7 lilli Unit% gold 1 !149.131000 
/ 1,513 feet aq! 1 1. pof'ible to operate R. 1 ••i.Ne' in ' u (irk • .••w•r (1 7) 
che immher 3 and 4 turbines from the 

47.1,71000 (2 5. 
[>clmnent Inake' (invert level 1460 feet 

The 
a.,4 I ) :intl to abtain 1 bout 90 WW from each enely a m by rhe Kariha Power 

kin during ihe re:ir ha. re,ulted in a 
100 MW generator. i.aving af coal con,ump kn of abou, 630,000 

After No. 4 generitor iN in ser•ice. 4 1 ton*: ihi, repre•ents abouil nae-[hird of ihe 

and 2 will N (raniferred lf. their permanelil Iial ,·oal burnt in thermal power sration, in 

high lerel im:,kes. prin;,led] the rike in the the //deraiion Bearing in mind Ih./ the 

[:ike lever ha, been .111?klent M permit their # of oper:,[ing dle Kirih„ Power m.aion I 

·ati'faclory i,peration. :1!ni:,/ independent of output. 11 k obviouslY 
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•MM.[AlloN of· .Ut,M(n]>Al. h],2( IRI(,ITY LrNDERTAKINGS 01' •OUTHERN APRICA 

in ihe intere.i, of the ele,-tricit,suppli eharucleristie of generator NL, 1 91 Kariba. 
indu„ry a, 6 whale 10 „perate ihe plant + Il will be Neen th:,i ;i I . le/,1 ing . •rrent kiad· 
the highe·•1 p•mlle ]0¥d fac,<ir. Filr the fir# ing / 160 MVA ihe Intichine 6 appriaching 
twelve months of operation [he Kariba the con{lition of .elf-excit:,Lion which „,uld 
generating plant load faci„r wa, 78 /, When lead • i eK•e•• ive voje i in I he gener' tar 
the Kanbe plara 6 fully in=alled the *ation d wl:ili,in equirmen, Il can he shcwn 
Ii,ad factor mav be Of the order of th:it the limit of ,(,11.,ge whilll, in the 707 6• 

ab.enie of a 11/11 Kpeed :111,4,/alic voltage 
(iii) Sy.wini (me/*ing lesti. regulator m m,<hen the machine excitation 

Owi ng 1, I he nece.·.ity fil r La mmencing i, Ler„ al normal generati.r vallage. With a 
·.upplie• ti) the C/prerhe]1 :irea at ihe eartie„ high··.peeil Iallage regulalor 6/M capable 
BM dale. ihe Kar,b:, Luuka.Kilwe linc• / prbividing n'gative excitati"n. howe'er, 
and *Uted subMalion, were brought inlo the limit k extended To ensure 1 1 in fuet 
grvice when inly one genera"" wa• avail· dangerinis mn,[ili, ins were n / likely m ariv. 
able at the Kariha P,m„ Suili•in Thi• a ser,e; of lest. were Grried 01,1 ituring Ihe 
i""1"ed "me lecial prablen,#, Minie The c"inni.41'ng period The results /' [hese 
charging current / ihe,e iranmgion linc# tel·, i•,dictiled tliat zeru e„ciation '/ili')a• 
c,irrb/ind• „ 1,)me ]60 MVA, and, even 

21,ight be apprinichdl durMy lie charging 
d ilie iwn Nhuni reric# in circuit at 

„peration. ind thal after s,ime adju/ment Kit/e. execed, the generairr r:,ung Thi· is 
m vm. A ni (he viewp.•int / the th¢ gencrat"r & 'la,!e reeulat<irs were capable 
Velleral•,r currenl lal,di•ly but le pa*xible i' prevenlms /Kcitation in·.illbility /ven 

these 
elk[, 1,f .lf cuitati.ma et [he •i,ider udver·.e cori.1/i,in, 

gene- 
rat,ir ha• t.i he kirne in mind. Figure Tes, were als.. urried „111 In wnhrm the 
15 •hews the leading currem ekitalion 13¢rformilnee of the 330kV •witchgear and 

lao 
22=/ 
MyA KARIBA POWER STATION 

at 

8. 1OQ0O0 KW.Virtical WW AC Gincroto 

1.: 120 18.000 Volts 3560 Amp. 111.111 IVA -- . 

FICurrer"--- ___._• 3·97?E 3FH SOCycles 
166·7 RPM 

80 

40 

2 9-2 03 04 2.1 9.* 21 93 52 19 
per M, ED<Cit®or Curran, 

B.. 13. 
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ASSIC[ATION OF 'UN]CIPAI F]FIT/l !11- I f./ERI'll]NGS Or SOUTHERN AFRICA 

. Ii.... le faull lolating equipment. fur a North B,rnk Po,).er St,li with a 

The./ te:t, i•,v•,1•ed fallit dhrinving on rhe prohable C.tE,*/4 of /6,„n 900 MW. Since 

110kV Ime·, Thic opportunil> was al.„ take n /4 dum A :dready bo,11 1/d Ihe re„/4,5/ 

by the Fetieral Pow Ofhe and the Rhade:ia will >erve b•,th i,••wer Nl,,1,011·.. the * / 
Railwvs Ii' in•afl,re inlerterence ./.5. ihe •econ 1 •tage 4,1 the ProJect will be niue h 
0,1 Iheir Ii,Iniminication circuit. during fault le,< Per k W ihan the /1,£ imf the fint *age: 
condilin" The res"' of [hese te« have th: re[:ilive figum heing aboul £]25 per kl 
nili >ct been fully :nal.led lor the firxt ,1/ge and ab„/ £55 per kW 

lor the xe„,/ I:le !1 4 f/r this re:,•an 
E THE FUTURE. that the Boilrd! hu, been able confidenth 10 

From /,/ 11:„ been .aid :thove. it iN c kar quole a ]" inereniental 1// in the knx.· 
1hal the K.iriha Pri,ject Her 1 3 a good suirl tedge Ijit Lhe Fder:11,1,n c:in W forward 
and 11 t the objective of praviding the to 21 1,i•,1 1/ritld of prugre•/vely fulling bulko 
Felerati„/ w,/ an abu•idant #ply nf „/ply :4, With [he seo,nd .lage there 
p"Wer al a Icawinable 40,1 i. well on the %ill of M- come re.Inforcemenlq of ihe 
9 [0 be],1, achieved. To conct,/le thi. 

tran' rili,4;011 1.tem .inil L[ A planned th# 
paper it nitiy be / 1„lere,t to attemp( ti) 1.11.k the w=le lirCUit linm to Rul:may<, and to 
inlo 111/ future illthoi,gh thr, 1, always a the Copperbelt /„11,1 he implieated. thuk 
rather havardoil' under,aking' gleally •lerea•ing becuril• of •upply. Figure 

Atcer the L (iniplelli n of Stage 1 :11 Kanh L 16 die.. Ihe iranini«ion system as pm' 
- the in.tallmion of the fir,[ six mal'hini 

/ ided f.r Slage I '/ th. Pr•iec' I .1 for 
in the South Bark Pimer %:Alion - i.t ls 

ah,4,113 111:/ [he nex, mafr prow„ion ot Conlparr,on the Iran·rili·.hion ·.y,;teIll %.hieh 

generating pl iric will he Ic second *Ile of it i. Planned in pr„vide when Siage Il i, 
Karibil. As al pre·,en, planned. [his providew fuljy developed. 

Karibc Stogel Proiect Karibc Stage 2 Project 
/Li- Kitwe 1961 1972 

1 £ p,roK'•Hil 

1 2 Lusaka 4 4- 

_•__,• "=r;ba -•A--•c K€.bo 

Sinok \ 

Salisbury Sal,&bury 
\\ 

Norton 

Sherwood Sher•ood 

J 

1 
Bulew=yo Bul.1,•wo 

Fig. . 

87 
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A word 4.uld he -d here about le role ri.ulted ,n lh.,1 they ]•v, ck»:c to the prinhahle 
.if the oial-fired gen.;iling /:thon' inter· .le at ile ni:m K.fue p<mer vatkin 
connected #ith K•Iriha and n<,w ,/craled 'LA 
.in Imegral p.irt / the '>'tern If h I. 1 iviking #till t'llrdher ahead. the time will 
remember¢,1 illa[ Ihe il// of k•ribit i• inme when 'lie |Lutah ./. t. t.nce 'lie 

prim rijv /1 prnvide add///a] •:/acity m K iriha Pr,i••1 are fully e-paid The [Flam 
men nornial vrowl .1/ Mad Mher than m which [he> have /,vider) will, however. /ill 
£]i D|.ice the Ihernial .lition,, then it Will he 11.ive niany yedr, tif ul'eful life and the ic·,1 
realk,{ th./ 11 .e /:,lion# will have a Jifc / eldlrlity Iniduction will then fall %lili 

vary •imibr to Ihat i:.hi.h [hev mighi have further lf [he .,[her .ide benelit, which the 

•pected under an> Diher .+ien, of develop- Proje.1 h.,+ creaied are :d„, iuken inlo con- 
men, „f ih, p/r s>/em. The> ar:. m tact, 'iden,11,1,1,11'e Kariba I ilk e wilh LI, [)01©111.11 
likA 10 01'linie li, he keri in *erv'ice unli t,ir linirign•, tran,p,irt 3/ Cllrimercia] firh- 

Ihe enil of their nornia] :conomic lifi, bul i,Ig, ihe rr.ni•i,in .4 ,•e.ir-1, 1(K• inile• i>f 

like 'Mt 4,!ion: [he amoun[ of me whe additional 'bli /ad>. *regu 411(3]1 (,f the 
wil[ he made „f i hein will tend [o he reduced River Zanihe,i wi,h the requ][ant imphea. 
I.er Ilie >car, :i, thcy arc di,placcUI hy more lion. for river lan,port and ri,e.ine agricul· 
n•inlern #inil relepited firht lo peak ture. the creati,iri „f KaribL• i ,•wn:hip wilh u 
hiad .ind ultiniatel> Ii, ht.•ndhy (,peralm 11„,Pital, /rfield. 1 hook :,0,1 „cher £,menitic, 
There are. bever. tm important factar, lhe Feden,[wiii inuy well teel Nati,lied with 
whkh will especially cie/ [he „per/ion of the bold dec:,sion taken live yea™ ago t.1 

the /erm:i[ M ili,in• .on,=led to Ilie K,iriha pri,ceed with the large.1 waler pa„er proJect 
grid jir,tly. here /·111 he a pered after Ihe 1, Africa 'im] crie "1 1he largest in Ihe 

rapid LINillation of I. nia,:hine• at K"ba W, rld. 
when a considerable ,urrlu. of generaling 
.ap:jilk will exi,1 in lh: Federation Thi, In co]'/i,I. it I[•1Jh[ be eniphaxiKed that 
conditi,in niay persi# for mer:,1 ye:/. and. the de#i,•d /111•trlk[Li•n i,f (he Kariha 

•hil: it does. awe ic'irieled operalion of Pn,Jec[ Ii, a 11 ne m n 4,]e „f ille co·operation 
the thermal hwhm K likely Ban would / p irle Inim nuny countric#. Much of 

iminially B¢ 111: case ]1.1*ever. at (he end ihe fin.mee wa, derkl from Federal 

<i Ihe perind the thermal <alion, will again re.nurev, hut nuich too carne from the Inier- 
.cart 1 3 plek LIp laid and ke their ,=•rma] Mm:,1 Bank. fri,i,1 the Unital Kinged.im 
p[ice in 'he /rn'jur: 4 IheeleclricilY 'upply and lin, i,[her wric ·rhe de.ign w.1, I c 

induiry The •econ,1 factor k Ihal •ort :it' French con- :1 weit :x Brilish ¢ngin CC. & .icler:]Ii.n' ,if 'cal "curilY of .upply niay Mi),1 of ihe plant i,a. m.ide ir I nel:Inx 1 tut 
require mi,re running i,f the thernial plant .i 'ni: Lanie frnm i,(her L 'untric, ill Eun 

22 than wauldl be nccev,ar¥ fur [he na of '11¢ ille gkille,1 ovi.tructi,ir, wl were dra 

»/em :w •'hole. Thi. *ill p:,rticularly he ir ,n, 1,519· Britain :ind „lher Eur,Wean 
the :ise Ihere,upplie,inili.114 will begiven ci,untric• unt] froin Sollihern Africa and the 
iwer'll a .int,le circul akilled .ind .emAkilled labour wax drawn 

makily fnim the Afri. an people of the 
The 00() MW ,„ add[[ional pia Ihith Feder /i,in .ind neighb.uring ,ountria. 

the ed * of Kariba can rn,¥id¢ Kariba. iii fitel wa·. r. [1. work <,f an, 
·.h,Iuld ineel the gniwit of elee(ricil, require <ine 4, but tile mult Df 111/ coinhined 
nient' 5,1 'lle Federatinn Mr manv year. to elf,1.. I :' gre.. .:"y re.le from many 
cone. When additi,it, 1 /,wer regilirce. lands under Lhe able leader•hip of Sir 
need $ be developed then elie Ki,fue Project Dulical, Ander,un. Cliairman „f lhe [-•deral 
nmy well he undertaken Pre.ent i•dicath,n, Power Board. 
arc thal thi, Proiect c,iu],1 he develi.ped 1,1 
a capacity (,f perhap, 1,000 MW at 1„gl, MR A R SIBSON, R[UWAYO: Mr. 

hx' factor or . :larger calmcily al lower 1>re•klent ]/1/4 and geinlemen. I am very 
1(ad faci,ir. and that the co·.t per kW would grateful indeed f,ir thi• opportunity uf being 
he ain•parable wiih lhe Kariha Pritet. The the lIT.t to r (102, 41/6,1/ Mr reter- for,he 
trans./.ion ./. would <'f cliur,e he paper wli„h lie h:„ pre,ented [„ u. 1hi. le„ i 

,ince the Kariba.Kitwe line. have been afternize. 
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Mr Pele i .„mihii. nin been rn.inyyearswilh Karibu. in··le:„d ,/ thal mm in the p iper. 
U, M ihi, c uniy, hin he h:# sh.iwi hi LI25 per kiloiwi i. ne/yer a Hur¢ of Lill 
imer/4 in local .Ar·.. ind hi. degre W per 14,1-i, 1, 1, i'niere/ing *10 1,1 1=1 
u,·i•perate with th.R :,Iready involved 111 ihe iince ae:,1,1 111/ Mil rule of lumb Aal a 

Mip/IY of elearilit> h, aniong,t other thin/. hydri, +cheine. bri/,117 41)eaking. co,·1% about 
he,iming :in 4-•u:itc Men,her ,/ Ihi. Ax „· twice w hal a [hernial •chenie ow,. i, hroughz 
lialion nal king .ifter hil Irrival n 11. once again . our 1,11cluion, 

c.,untry. An,/her pi,ini ./ Inlerc·, Ihat hah ari,en 

We ure very Flad indetd to hear him lin 4 ,/ Ihe K.1/ha pr<,Ject i. 1]te C·•trenk 

thi• gre,it prn»t H. p,iper hal of nece.- 6/1, :ind ee,nom·. a•ocidled wilh lhe :an· 

4. heen perham a lime cold in /1 pre„m. wi.tion 1/ undcryround power mionx 
lion of [he faci• of ihe me There have been Ini,i:,11> The fir.1 •¢,·tion of thi Kiheme on Ihe 
w many p,iper. given. a. our Pre/dent .// 'i.uth bank w., rmite an underground sullon 
t nim ' .A,ut the vari')11• :191'e•t' of 'he 1.,reel, hee:,11,2 it n de·.ired 10 proceed 
K iriba pr,yed dealing no[ 111 with with [he 1 m.truclina 1,1 rhe *laii„,1 al Ihe 
te,Imical a,hieveme,/s, bul with the glrlm/ie unze time „ the Ir.irk a the diann wa, heing 
dde of ii a well..ind Mr Peter,on hai ver, d„ne. and thereb> .a·.2 & considerable 

el> kepl Airaight (:1 [he fact. ilihough in amnimt ./ 1,/ne 

Mi d„/0 he ha. av„,ded i,111!i•ating himself When plan. were commenied for the north 
in -.111 e „f the ,!ran„ ih:11 hi. been ai.„· hank «iti.in - :,nd ihe, have been com. 

gled wi'h [Fle work. and thal ,!r:ima ha nu:need. ind are ai present in progresx - I 
bern ve,y c.in./crable There were exciling [hink a In t,f u. ihoughi. ·· Well /,w theyll 
tiniet· il, ihe ti'·•i >ear• preceding ihe /.iqng en above ·en,und." hui xe found Lhan ch„ 
14 the dani: the Zamt,e.i fur the firil time in #an [00 will in™ cer:,int¥ be an under. 
A hi.t„ry. came down in wh..1 1 think the gr„„nd /:/ion: and [hk urne nilt hecange nt 
hydro,WAL. u,lied n ·· w thougnd year tune. bul hecauE of ./t. ThE i. a re· 

tlmid.' ,ind „31 4.Al.fied with th:/.it repealed nuirkable indicaunli „F dic deglopmcni / 
the e//ri. with in[/re.[. ihe following yeur the rechnique if minin, and undergiound 

The fuel thal in spne if Mu,·h c,rcum. w rking generally. dowing that an under. 
var,Le> Mr Peter,on ha. heenable „. hay. ax gr,und power .cation. givencer[,Ingcologi//I 
he hax (hat Ihe project. in re,pat <,f each prerequm,d aclually more e,x'nom,0 than 

#A ha. been completed an tinie repre- the building of a 4/ on or the <urfa,-c 

he®. a tre!,iend» ach//ment. and apan Anolher of ihe /m thal did allru m 

frum the ple:-re of heme ahle to ]Man u' 3/ent]„[1 14 the exlaordinary bra¥er, of [he 

hi pilper th], after noon. 1 know you will power Board in /ing in for 310 KV oil 

pm will, me in „,Wati,1.aling hum for the hljed cable, fi„r carrving Ihe power from Ihe 
part he h# played in hrutging zo maler a underground st:kion 10 Ihe surf,ice 
,chenie t„ frulti,in in „. rm:irkably sh/r, a 

This wehnique wa, very young :11 the time 
tin•¢. [his de.ision WIL. Liken One mighl .ilm,),t 

11 1. ni„ really mY dut> IhiN afternoon, to 
*29 iha[ a[ de [ime Ihe ilec i.ii,Ii wa€ taken 

dlicu;. 1,1 any detail the [ectinical rortim it was litile more than ,, laboraiory experi· 
/Mr. Peicrx•in'MIT. bilt Ihere are juv ment. and 11 *a· a grear, hold move le adopt 
one or M, thin/ Unit i think there will be 

6 par tleular leehniqu¢ .,I Ibut (,me 1 
.ime advantage i. mentioning, ihink we have alreadv en :lut the move 

It 12 & grea, intere•t. far example. I n/te has been ii„tified. and Ihm i. unatiubledly 
al ihe niax,mini „intinuou. rating of the a con.kierahle 2.ing resulling from it 

achine, in,[alled al Kilriha 1,4 1(,und to be Fin,INg. Mr Pres,len[, Mr. Pelerbon hah. 
I 12% higher than ihe manul/urer·s 

in his gerbal remark:, ref,rred to Ihe burden 
arantee 1 dul,4 Ihink 11 i!. very ,•ften thal ihat h# been placed ,in Th: Power Bourd by 
t *ort , 1 thing happeng in ,he en/neerine parnle uf 

.B the requirement of ihe World Bank 
'lid. that half of the , ipita] cos[ of the nor[h 

8/. hy vir,ue af thh. / really nieans ihal biltik Malio•1. aild il# :I·.g,cialed work •hould 

ihe Mi per kilawat far the lint /ction of be found from revenue 
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Here .0 Jix. perhap< no[ fi lhe first When. a. Mr Pelerson has said. a ·,clien12 
time, but cria,illy for the M „1 time in thi 01 I. nal.re k undel·taken. I i 'su:/Ily 
8/ry. a elear exangl ,/ le principle* 0! underl:iken hy :1 91-heme whi,h Nlarled 60 

applying ta In•bli• hn:ince what has 'Jrcudy yeti# F wil|i :i c••uple ,>f' 20 KW Diese! 
been ex:/clly un:le„ti•/ in prin,[e 1]nan" 6. an,1 ha• built up over the years a staff. a 
Unlev. we do 1,0,1,1 up „inie •.orl ,/ Capiti mm / ·· know hon. ' , tradition, which 

reser,;e·. .ler th,m Inerel> paying our way. i·ai• devole to the de•2]opment of the ne =.8 we are not „eatinll "'calth or c.,pil:,1 Mr the underaking Rut Ihi. war. vcr> far fro 

future Privaw enterprke ha. 11•. nwil way & the ¢41•e willi Karah,• 

generati,g iI, capital. and th¢ iner¢a.ing The Fetteril Flydro·¢[ectriJ Beard. which 
extent 10 which public enlerprine i, entering 9.:5 W h,Ily whiel) ,Mled lh, el>[1%,ruction 
the lield of maj,11 sork, 4/ Ihil .art and Lhe <ir [lie 3.11:nie. hadl. 1 Ihink. when Ihe acheme 
grnwing pri.pir(ion / indi.trial a.livity ihat m en,barked on. •aried with half a do„ n 
k being air, ed n h' public enterpri·.c IL had, i't very imi,Ii money either, and in. 

under[,ne* the need bir :·aplial accumula- deed,/4 ten/ 4 'feren, e were (in|y to cor,· 

Lion, of Ihi. kind. gr'uct the .cherne h wasm'l umil the Fle> 
However, one nnight in the parucular con- Ail> Act of 1956. which 6 nom ill A)ree, 

iexl of African h,Ntory, wonder *Ditiet,[i]• Diat die Federal Power Board WA charged 
0 how w„, / i, 1, buikl up caorn,<,us 4 Lbe additioiia] dul•e. fif i.pDrai•ng ilie 
financial reierveN and Kn off•el the need of chem:. 
•Ur •ULL"a to tind capital. when we tire When yi,u ·hink of [he wealth of informa- 
•.0 unleer,8,11 :4 1„ the n /Lire of the public Dcm. .1 n/thol, of iliking [hingi, •hkh you 
authnlitia or yovernment, thilt will he in men,]cmen have ut your dip-] in /,u[ 
cont „I m the fillure I Ihint perhe. the e.tablimed Under„kIn.L>. 4 „ re:Ill.e (Le 
tia :han we .ae ilimie 11, Ls :in indicalion of eliormous [ask which fuced the Fetterd] 
the .mfidelk© 111.i' w. al[ h.ive in th' future power Board in sening up a suff and an 
of [his counirv in Lhe long run. or/ilinn in carry out the rheme. £„d I 

think that the feat of ,:.hieving [hal W,th 111: 
1 wi,u]J like •kiw ti> oINT my heartic•' 

.uees tha[ 113 been dchi:ved. ii hardly lei;. 
c, ingraiulation. 1 1 Mr lictergin im r,ur .1 a feat than 111,1 of h icking [he ·.chenie 
hehalf .irld i propohe a very he.irt} wie of itself out of the bush 
ilink• far the excellent imper th.il he ha• 

given. (Applause.) In the paper there M ree Iechnkal poinl 
4„h Vir Petenon ha, menlioned. which ] 

TIff. PRESIDFNT· Thank you Mr uNke to refer to again. and thai h [he 
Sih,on [nowcallon Mr. Dnliglfbl[)!,econd pr<,bler,1 / gating rhe firM, michlne m ID 
ihe voie 9/ th:inkh. the bar., Inge,her wilh manie 270 miles of 

MR T K A. DOL)(,1.AS. SALISBURY: 1rane=ion Ilnes connected to it 

Mr. Pre.men[. ladiesand//lenin. 1 think The proh:¢m dro,¢ of Lourse from the ver) 
6 mi: of [h:inks m Ir. Pe[¢rsan for hib ba, ch,wing current whkh the line look. 
paper kexiremeb •ell deser·ved. hui I nnu·i Yoil will remember Ihe narm:11 nignati:a. 
u, Hon·/mw wherher lie doe.A /,erve tion Lorie of a imnern,or with the •traighi 
two voies of ihanks: bcum nol only has he line rorrion .[oping „pward!; 1.5 the right. 
given I 
P 

the paper which ha. been prin[/in lind then bending oner at the Lop further [(i 
papers which >ou habe, hui oul of the the r].ht, as 91[ir:,1„in i. reached. 

'. call / ma/nal th: ha: b/n available [o 
The elet of the charging curren, on Ihix 

m. be hah pr, gencroully given u, whal E. 
curve i . („ move it „ver to the left unnit rhe 

in fact, an=her paper on Ihe more admin„· 
•.iraight por,Lon become·. vertical, or even 

trative a..peers of ihe scheme 
b„ Mer backward,, into rhe negalive 

1 wa. parlicularly p|e.l.ed 8:il he c:4:1[aion ione. Obvioudy when the line n 
mmned m <,f the lecA :,1 Karihal. verbcul >DLL have a wation of complete 
which, like many otherj. i. unuxual if nol */bilitv. because with no eXCL,1111<)1 £ A 
unique, whuch 1 think hau· been given r.„ 100 vou can have 4 wide ritnge 01' voitase 
little al./. Meneraled. 
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11 is ,[I righ: mf >ou cange[ round lhe knee MR J H WFST. MIN]STI R OF 
of the curve and on to [h¢ upper p..fr.... hui POWER. Fll-,FRA1 GOV[ RNMFNT' 

[he proble/,i. 0 Bet there In thi, parlicular Mr Preddeni, ladies and gon,[cmen. Mr. 

use. the pri,blem was solv:ed by the very Peter.on·% speech hrouoh[ great pled,ure 10 

*inipie exped,ent of bring ing [he machine up u. all It remin'le,1 me very niuch ./ a 

al low frequenc>, wh I,h had rhe effect of lad, s dresh - i[ wa. Ung enough to cover 

reducing The charging current and increaKing the vital print.. and ·1»,1 c-:h to he 
the reacience of :he line. bol of which had inferesung ' 

the effect of /oping the curve back over to Mr. 1 Ange, (lie Minker i.f Wi,rk,. thi• 
the right and Inakine i[ /*sible lo get ou' of moring wia di'.lus.i,% Lhe elintriwer.y 
[he danger ione. and ihen bring up the #h„h ar<rie :1. tii // dimn b:Areen 
frequency to the normal at full wliage Ki,riha and Kafue. bo:h of ihem <uch excel. 

Mr. Peter„>n al,0 referred in [he oral pari lent pro//·4 ··0 //nomic .ind „1 suiled / 

01 his address to ihe frcquelicy of lightning the need, of the 1 ederation 
faults on ihe line which. i, he san have IL lake. me back m the early days of the 
been ralher ninre than calcul:,2/1 Federat Government. which F will re· 

menlber .as finined only „ 1951. and me 
11 b of eour,e true that the number of 

of Lhe priority tar/th of the Governmen, 
faule. is rather higher than one would oblain 

M •o ains•, ticwk '/ be pn,ject.. 
by exlerp„lal,An from lower ......ten-h 
But b i, a :/mnion experience with all i had jonme conneclion wilh lh¢ develop· 
thesc exua high voltage lines. arisine mainh num, plan„1,1, pe,iple M Thime day,. and for 
from the use of very high towerb. ,i long /g vie,ere dithering between ihe 

1.0, ·· Shrnild we hie ihi, Karibe or should 
]n [hix panicular Nysteni an endeavour we have ihal Kafue ? " Even,u:illy when we 

e ni/, and a great deal of //Ble was produced [he firs[ dev¢!opmen, pl:/2. we hill[ 
jaken. to keep [he iower' as low a' poshible 11:dn'i n „le up our minds No we Ju.(called 
in 41/ler to avoid [hix phenomenon. and / 13 I u '· K Plan." and there 1 Wid in ihe /heme 
not e„lain [hal Lhe number of faulls i a. our fanicu, K Prejeal. and you could 
direcily mrihutable to it Although the plea,e wur·;elf which one v;ou decided w 
.!aikils .,3 far /re very span.e. There doeb Mural ion 
Men, m he „ime evidence tha[ ihe incidence Well, / I can mike a pu", 11 'Crtainly 
01 lighting fanli is rather •00//rated in 

ven„ :i. if A turned oul O K. 
ar/s where counterpoi,e ha. not been 
applied Counlerp,1- wA actually applied The 4,/4/6,n / Kariha in k·ur yor• 

in Lase< where ihe lower fooling reristance in facl Ihs thai, four ye.Ir- was a [ruly 
exceeded 20 011,11%, :ind it looke, a. Iiatieh a rem:irkabl, acconip),4,]nenT 1 think U 

Wion 20 ihe problem ver> possibly would -Hild M he fair if ·.orn¢on' did nor menlion 

he k, ins/Il more counlerpoize and Lhereby the nuine of L.ord M:, lern in th„ connection. 
redile :he number of fault,. It wa ·· Hugey - above all other. who 

Mr. Pre,/enl I have very great plemisure pushed :hi, „Im through ]He had a loi 
in .r, inding thi, vole •if ihank,· of opp//8 /4/. hui ll was hi• stead- 

W courage that even[,ally ..1 thi, scheme 
THF PRESID/NT Ludia an d.enll adopted ,+ a I.den[I Pr,ject 

men. vou have heard [he vote of thank, so 

ably propol.ed hy Mr. Sibson, and xeconded Al„ in thi. roon, we have niany men - [ 

by Mr. Douglax. Will vou plea,/ show vour have xeen al le:al 20 Ihk morning - whom 

/ppre¢lution to the author m the usu.1 1 know have hecn nmmalch corkerned wilh 

nianner ? <Applause.) larita - lin of them have been on [hk 
platfo rm. Mr Peterbon and Mr. Dougla *. 

liA ADJOLIRNMENT but there are m:iny of you qi[[ine in the 

ON RESUMING. audience. who have had a very large pari 
i,• the cons(ruction of thi p.J./ and >mi 

The Pre.,dent opene,[ the •es,lion with are [he Jap, who have been dining the real 
Con•entkin Ann•,uncemenE work. #hile penple like my•lf ,n [he Govern 
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ment DeparMIN him hed'• p„,hlng round Thank, w [he ingenuity toi Monsicur 

piece, if p.iper and ."11/8 the priorities. An,Ire Ovae and th:inks w ihe xkill and de. 
vian i.f the' pe,•ple who 11: ve built K.inki. 

Wking .Lbout primitie, m of #e thing. il wa' commiN./.din 1.' 1/ne - far ].i 
[hait hui to be d nre e 1. i arrange pritirilies time -- [han wa, originally thi,ught. deN)itc 
fat truli'port, aild iii Ihix connection 1 would all the hanrd, it h# w undergo. and wa, 
like to pay tribute to Lhe Siwith Aftirin Ral[- ahle [,1 bring 'h>Wer 10 the .,gr M in 

Wily. m two #i.>.. Ii,414 hecause they very 1[ine t•, ilee[ 1]. ... 
i,ften Lame 'i the re#cue an' expedii¢J de- 

liver,¢s of /,/5 fron, ihe lin,on: and 11 h- In t'de[ d.ne more Ulan [hal. 1,¢eau,e 

*ondly there weie c „ci ¥len the raili,uy, 18/ July it actualty .upplied x,imeth,il like 

leallbed they h.idn L (le e *pre·# facil]11/, that L million imil, 1 Kalang, i There w„ 9 

„ere ieded. and th¢> wer, alwdys 4¢ry period during Th: paliue:il disiurbanm. ./ 

10|01 .„1' in WiLL,Lng (helf objectwins to ihe abioui fuur days, wheli Katanp:,could,A pro· 
Imilic "f :/d by yo./ duce eni.ugh fur their requiremenix. lel alone 

No. 40, kno. [hat ihere i. a Road exp,irt lh: u,ual quanlit> r„ rhe c•ipper hcl•. 
and the whi.le Rhod,•ian xy.len, w.L• then 

Permi L Board . Pre:iria. all le liad a 
able to jurn i,Ke' in rever,1 and ,[ari Nurply· number of •unm,unicalion™ widi thiq Board 
"11' /'wer to Katanga. 

- and ever' 
•42 

'Ing u'ually went by lelegra ni 
e lanie / 11]i. Board 11'm afraid 1 don'I MT. Pre·.ident [herci a chari in Mr I ¢ler- 

cak Afrika an: .0 1 have probably got it >an s paper which I think ih.,wi [he growlh 
on/, hui / is „athing like· - Vervoer of rdads in ilie areah which .irc I be e,in- 

nected ,<i Kariba. et(iria 

An amming *Ng happen¢d M me 11 i. nig a:·qually ihe gro#,11 11 [he led¢ra- 

c a'ion. wheli we 11 ; reg A '3 expedite tion a. a whok. hi. a •lightly ,maller arel. 
le JACY of X,unething bv riai. 1.11 * k.inha heing eve/uall> abl¢ tovirply a con. 

had a pr=dure alrelidy worked 001 9 ilial 'de"bie pro/wan of' the kad in an area 

11 wa all pretty well LI .md dr,/1, and 1 which. 21 11 0 monient. L.,le, well „,er 905 

toh] •omeone (D vikl a Elegram in the u>ual of Lhe 1,11.Ll power whith 1• con.unced m the 
Fede,·aikin *ay 1,1 '•Vurvior" :nul 1he ne.,1 m<irnlne 

u hen 1 B (D (he Liffi' t here w i a »11¢ of Thal charl y.•u will notice ..h.2*. ar in- 

elegrar,™ on the deNk c<inirlaining, heelluse. cre.w of ·whoul I /4 .mld Il ,4 re·,Ily [fu• 

wing 10 4 ele ical error. we had /1]resd which i. The In,1,1 fund:in,enlal Thint I i niy 
iur le]¢g/unk 2<3" VerwRILI mindi. in the wh lie paper. The rea.·n r. Ih.,1 

•het Mr. Pre#,OR·Ii, it eni. 0/ retnarkable the pruiect Wh being prc.pl,umed " 

the ]11(1/ imporcinx Ihlne. wa·· 11•at 11/ rei,[ile h/ 1 1 M . e d ay• i m i,1 1 !i e „ 1:/ r prct.le 1 1 * 6 were 
Ne Irre· coneemed wl'h gi,ing iii pu[ up the 

wir, wh,Ll We ¢11]Jed miey /„2/ 
feel coi,Milen[ Ihat the f irec/,1 10:16 would the · copper belt gap " in 1959 One of [he 
maieriali,e 

..i...g ind ove, rl.11,19 con'iderailo•' 

N' th .il kirit• or K•ILIC. whlihever Il WH' Now the decision to / fmi Karill., 1 

to be, :,1/51 he bulll m time for ihe <»pper being a .·heme .unted ti, ihe deve! pir,y 

belt gap - 111/ wa L|,c time when the needs of the rederat:on „:i• b.ned initiallv 

copper belt wils *01!18 to be Int 'f p,iwer, at the lim¢ when LE# Malvern and Iii 

M In,iled 40 1' 1],c |aller Iwilf of [95' Government look [lic M·ki,"Ii. on u ft:it 
incred.e of 9% per a...„ m „,..„„ip- 

As y„u inive un. kariba c.me In lu• m 
11(,n, 

* [,1 tuppl• th.,1 gap' :ind j' 1, qui•e 
If >cul have ,(en Ihe ribll.hed krin., fore· MM I, chink hack ti the hourN th:,1 were 

cni in calul:iting whedic, tlnituaL P.1•1 w you ma> have n.%/ ih.,t it i. .1,gl•tli 
difrerent 11 111, atio,1. in the middle / K•rib.L South RWA a rather kice•reurve in the 

.... 

vear'. and Ilien Guld be able a flight 111,11'·ni/16 i.ul. li. .upply 1,„Ever 1,1 the,apper initil 

e], and 9, 1/e i,ver the gar between late and then a Aaiteni,ig M m„ 

M and ille il,Lle F apected 1 he re.b/' i. tha[ [he "entll I"d gri,w(1, 
(orkin.]Ivin]4611 6 been viwinial zi, 40 4% bul / luls be„, 
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taken as more 121 9% in de hN few vear·.. Ali] now. Mr. PreN,dent we feel ihal with 
99 in the middle yo,ir.- and then >amething Karitu we ha•c g,ine a hing wn> i.. ..,1.ing 
1/ler,han 9% M ihz Lilli fel year. Lhe pri>blcm i f brinying ab,/il./11 and fairly 

50 far iictual c,inNumpli,in ha• kil](wed chelip 'iwor ti) •imething like Ing/ le 
the !„ad curve My eli,sely. and ii ha. anm <.f supply, hui e. and 1 think iii Soul 
fojlowed i, in [he lienid when i Africa too w ham the s priblem „Ir the 
veepest.,0 thai gur chance if being able to Xmal| 1,0|/ted :tre * ellk|, are [al, rar to be 
aehu¢ve [110 toreel m The 1, ng run are hupplied from Kar,ha :,11.111,0 hig producing 
Pretty lid 

Mr. Peterwn han relerred ih: hinila- I kfum th.11 Mr 911,1,kin the May(ir thi, 

Dons on rhe Board', 1,0,4er w a [, larilk morning »,ke abow *e cheapnes of ihe 

1. :LS a Cii>vernmen' repre"):[iv/, hap: pi.wer in Living'latie 1 i/ng'li.lie i. a 

al/m fek ihe bkil Wa, „1, ille „lher fool sniall 11,/ bul 1 [ 11.L. : 11 exurllent bdr„ 
6 they h/ ciumilete freelim zi, di, what ••te. an,1 11 •1••e• 11.Lve •eiy cliea•, p••wer 1 

Ihey like 4 crim xwords wh him m one nunor 

the Feiv· underlak roini. Ile %:Lid th:,1 [ 
1 he Board 1*in/1„ne hm 

,% ne lif m /leaper 
[he Fedcration which hai ix'#/r ihan ilic Pi.wer Beard 

in complete free can produee 
now, und th:/ it won he unni] 1970 he„re donn wi[hin the limilation. nien Ii,ined hy Mr 
Karihe He Pelcrion i.hich can ee, down t„ 11.1 per unit 

:,re 0,11 Go.ernmeni lin- 

w]11]in Ihi·/ limib did•,1 >ay ( 1 WIL n••t 
the Itinrd han ·.lig»ling ar 

poied. bul Impug,ling 
anybikly'. nic„ive. in the ,]ighle,t) bi,1 he <:omp|/e freed.m. embodied in / tii,/, 1, 
didn'l say what prlce the /nverwauld be in 

'/ . tarilf' a[ any level it like. 
Liking·®ne in ]970 

11 1, vitall and ...ill thi (he Poler 
However. we ha ve manv + nia 11 area. which Di)an]. whkh Jx thet fic=,1 /„/ 91 Ilic 

are dependent on dic•/ A:illat•on,, or an 
ci,untry'N pi,ker eciukinly, //Id he In 

Pitian t„ /1 0/# •ery xmall xleani planiN, which are manit'Ely al a le,/1 v.hith /1 4.,pable of paging /nver m the ma. 
guziranke ir the revenue I ne¢(k no[ only 

quanlilics vhich IN the anl> way in which a. 
m mel /4 cos# hui ak. 1, meet halt· 1112 

wil} .0 many i,lher w af con,Krucling ihe eond pmdicts, yi.u con rrn- •tage. due: cheap electricity 
The B ,/d 1, indeed foriumale m have thi• 1 here have been suggestian, (hai we 

Ireed' ni, dould lake really dra.tic ren,edie• nicire :ir 

Taiking ah,# freed M ren#I, ine. lai & nation/]]6e the whole btuxtry That i, 
year 1 4, on a holida> w to Rugia and on¢ ,/Imion Another k that e ihould 
the> Kere talking abou[ freednin there Our m it pena]I,ing the low /* producer. und 
Ruwan imerpro[/ called Rudoloh wa, quie >ub„dising [he high coit producers wilh the 
adainent th# there wa, lots a freedom in object of arranging Imt, ,0 ihai everyone 
RusNia. bul 1 relt thal there w# perham can pa>· the •ante [arilE 
a. much evidence of thit, a, one winild ],ke You have a problen, in the Kariba area. 
.... 

mo. I *hat eje unden.klng. henefil more 

1 4aid. ·· You know Rudolph. iny,ine m from Kariba ihan inher. do The„ prob· 
Rhode.La can Iand on the /en, of the kms rentain to he Milved, and • d,in't think 
Federal A,xembly and •hout · Do,in w[[h N arly,ine ha, c,ime fonvard /6 £3 

elenNky' and there Ja complele frerihirr panaLe,i: if Ihey have 4 .0,1/ cer!.linly 
i.one 1.. will gy him nay. he l perfectly like w knew. rer the ni,unent. I think we 

<)wed U, do 'hat·" d Just have ti, re.4 u•ntent with .1 it 

Rudi,lph >aid. X191 kn:'v il i, exact[' Kariba has don, and A likel> I do in the 

the unle thing in the levict [.ni„, [here future. „ 

¢l•mplele freed,im: every}h*ly i• CL)n•pletely Finally Mr President. I weul.1 like te 

Ir¢¢. Why anythidy could go and 'land ,/ louch on one or [/u poini. whkh 1 3,10'1 
me Iep, of [he Krenclin alij he muld w, think w/e mentioned hy Wr Peler- a, 

· 11>wit wl Welen™ky - :ind no·body ./uld 1»wuduch of Klinba One of ihem i, a 

F a 
w<'ril " 

very fine road norih frimi %,itidbun iii ilie 
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Karil® torin-"11 . ar,d [Iwil of c,lur ': 4, c. 13<,1 th.LI 91/ form <.C union was nce¢»ary. 
parl i)f ll. ..Liell 11 •a. buill qUile Morever. the dencind whi¢h had m b¢ 

Iper tely bul:i b„,il f,) r >mir, earlier than utided eni'raed 'lie liwo torritoric' To- 

B )ul inher40 have been the * ac·ord- g¢lher. Sciohern and Ni•rthern Rhode.ia. 

Ing 10 1hr clnelilpnail p|an. F ed in ihe i e/ral parmership, have been 

1 think ahle to build Ihi. ceonomi, link kiween the ! l.il, 11.·, •nne ne muttering in 

the e idience find th«re pbabl> wing 1,1,0 -inlri, and panduced /,11,9 8/ 

[hal ti, iitf.1 ti,e £,int] vei,rk . Souihern in„,1 I.ingible ovid¢•i e of ihe benet]% of 

Rh de. , there i. Il.e break·up f the rolki FederaLion. 

wing lit,rch H,e Knfile 6rklee - bul I Mr I•resident, [ think ] have re.12 every 
prefer i„ keep •ilent thi.1/ [h.11 one ! paper :h.1[ ha. ken Finiduced m Kariha 

- 

I'lil quile me il wa./ the K.ir;hi Iralli. ' I have ./11 writ/n anc or ./. bul in m. 

opinion 1he paper we have had the pleasure 
1 hak· nientimie,I ilk• 1=nelil.• of Liller- r,1 hearing tixia> ha; been [he se.1 

*1]]d] p.idwl|] CAL„ew:| by *c ./prly 10 
161:ing PRESIDENT· Thank y- fir , an,1 ] wad her: like la THL :,pre vour 

:1 .lishl difterelii : 01 ,>pinion *,th Ir. ,/ntribuii.in. Mr. We,1 Are ihere .in, 

Peier40,1 air! 11]0 Vallic of wha[ i. called other umtribuli,)n. 

eiher ·' Operal„in Noah ·w ·• Anli,ial Mr. W 11. MII.TON, Escom Mr Pre#1 
Dunkirk " dent. there i. one point in Ihe p.iper v.hk h 

0,10 of tl•c nbiin £1€!Vilnt.4IC, Wil• Lhal 1 [hink could he .1 litlle n.im clearly ex· 

il didn't i:i,A [he l'ower Board or thi prcs,ied. 
Feder:,1 G"Le ri'inei't 2, rel",9. Th.il. per- As we all know. any laree h,dro electri- 
hap... nil very im.,rtant 10 'ime people ..11 prived and one nmght n],11{>sl •uy any 
but I w# a material con,ideralion. MIN hydro-elec:rical pro,/c[- can he sucee..fully 
/ the Ihint_,4 connecid wi[Ii Karina. woh oper.i[ed "11/ if ii & subqi'lially loaded 1 1 
. 11]. Like. haw inwilved the rederal oiher m /,. iti,diffi:u]1 [„ lu/ify:, projett 

Go:ernment i,1 c,•pe diure, hul hei you if (hai proie/is bilih w lake care „f grow,h 
had the m-emenl of animal• 0,1 oilile a of load, a. chai load develop, on die proie.1. 
hiree .,Ic. which w- paid hir paril> b 

ler/i,ll p.mown fund.. and part]> hy Ni,4. Lher¢ I. 2 4 Laie/¢nt in ihe paper- 

valumar¥ conlibution. The be aully abi,un und 1 have seen i[ expresse'l in sini,]ar wo• 

Anim:i] Dunkirk wa, [ha[ fur aw king a, I el/where which poinboul thal the parioa 
can remember. 11 wi, ihe fir·,1 occa.ion on munic/palkies and the electriciiy •ommi.Eion 

i,hich the world Pre» has fm,Kied 1, ancn· of Ihc Rhodesia, 1% chareed rheir operating 
tion an thi. pan of the w•irk] in a favourable co'ts for the supply. bul I m not staled ax 

in,teail of the u,„,1 cri Lic:,1 lighi! Lo whether thal i, in respect of additional 

rcquiremeni. or whether L[ i, a take·over 
Kariba abu had an inncresing by-product of load formerly produced from rhe thermal in I£ 11 provided a u•e for ladies nylon 

Mation·, ihen in use One ,„ickings Ladic, have often *orldered whar w galher from 

thls paper. ir :me likes 10 *0 inlerpret it, ta d:i gith their nyium., but on the . cca,Lon 
Lhal k taken a Animal Dunkirk Thcy had rhe / Ls :he critinal Irad which ma.[ won- 

op/'tunity of sendlng their nyion' in over. bee·aus¢ we are tok! £ erful 11 [ aildilion,I 

load is m the W.V S. whe oreanised ilic *crvice.,0 .,uppliedata specialtariff rate which 
•upply the game ninger.4 wi,h niaier I! for approximale half the producii.m co·.1, 

„Int lip the aninlak' legs and m.Ea. Un· The word, ·praduci„g Cost. / course, 
fortunatel' the CM B D¢partnin[ lened are very glibb u,ed by- al] of m, „d we 

their 11.11:,1 1„1[ when the u.cd 11>1(.> came lb¢ le plin„¢ Mally very carefully In con. 

[hwugh the frontier t¢71.40 [hal the people li.tenin: ti, u. bi.iw 
Mr Chairman. K:,riba wax buill a. a exact]' whal xe mean ]3,11 when Vili• lidk 

Feder:11 Governnion project I don·1 Ihlnk of:]w Larilt for [he initid] 'Lipply linu equil 
it i „i,Ii] hive been buill N .Soullerri Rho· 10 the prizilic[[•11' ci.[• '11 [lie i,".011'er 'I 
8.1,1 :il„i,e i.r by Nx„(her], R 11< ide,ia : 1,111:. 
1 h.· ./ancial requircnic,ill were ./ gre.1 aliat i. meant b, th:/ 
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For aample, *jippoi.ing Rul:,w•yo or Mr. J. YODAIKEN, 01,2-0,le: I have a 

Sa|1.kry waq reql,ira] Lo cen,e gener,[ing wrl] ques/on tar Mr Peterson, hui before 
E own requirement and lake the. whole of u,king [hu. que,[ion, 1 would like m remark 
8 requiren•ent• frain the Kilrit,4 •cheme. thet I have B trave][cd over thi, flne r-d 
m Ihe charge then the lue! caxi. fuel plus that Mr Wes wa, talking aholt, a• a by 
mairlemance. full plu· nulinlenan. plu· Froduci of Kariha, an,1 I n'Igh aild iha[ 1 
"at/: Or wax Iinle .11/wance mide for 'ap,· have also travelled on the hniken up parti,in 
tai 3, well' In i,ther word, capilal wh.ch further north, and M Sauth Arrian friend, 
um b:come, lo •ome extelli, re.]80,1.1/. may find b nor,h road •on•parable to 111/ 

untarred I dii think thai the.,ulh,ir c lukl help Ihi>•e 
*ireed in Sali•hury, h,/ not to Ihe 

national roads in .9/ of us who Afric i. and 1 itdvihe ma> be f.ic=1 wilh *|mllar prnb 
1:IN 0= not . us: 11 "belve'r |f we hud / lillie "luri 

expti¢i[ infrirmation i,n rh,Me parlicula: However. Mr Chairm.in, n„ quewin to 

poinb. Mr. Peterson wn.ern. de K mba weed 

As regards [he que,tion i,f ··freedon, c,f Of cour·,e we are ge[ting i In[ of publicity 
[ariffs". na <10/, Illere will ba Fakm in uy the paper now iday, ab,ul ,/. al,d the 

ing [here are i,ther bodie, in <•dier pari / quehtion I would like to lok Mr PelerMin 
the world wha have <ininar freedom. aild about it k thl.· ihere i. obvioubly gulng Lu 
who proh,ibly :,hi]··e thog? 1, eedon••: buL I be a cansi'lerable amount 'i[ dec-,pos lior 
do ihink with Mr We/, thai thilt frecdom of :his weed Laking p.ce in the lake. und it 
is a very nece-r> Ihing J can uy quile d no doul reg|t in chemic:,A in the •vuter 
frankly [ha[ if m try to horri.w money which were not in|l.,pated Has Mr Peter· 
from dic internitional or world link. .ind m an> idea wheiher corrodon 41]1 ral,11 

you do not have [hat type Ilf fre/ti.1,1 In from thai, anil if w are any ..1// le,/6 
ensure [hat yi,ur revenue can he made to taken 3 6 */ in order to A tind over 

bal.inc: y')'r .7.I·.. y,ill will Nnd ic e'treliely er.r•:i 
diffiuk to pet an¥ mare> frorn thern ., all THF. PRISini'NT. Tkink m Mr 
and qf yollare force,] / der ww. m,iney ¥odaiken. 
15 x,•rce and yi'Ll Wi,Ll], Illk|/Ir hivest 

Mr. 11. J. (iRIPPI·R. Kn.xn,i: Mr Pre,i rale!. are „1 high y•>11 would probah]> have 
d¢,11, nuly I a41: iwi, „ three +111:111 que li. 1,1 abandon the pr{.ji I 
of Mr. Peter,on on tl,1. paper') 

So Thal. propided vou ha, e •on ie forrn <,f 
A poiripul hy Mr Milton 1 WOLII,1 like iontrol. and whal] we w rehonable Iru,1 

w :'1114: on- 
in [hc good wi]1 .,f 111' question of 1he people .n chL,ri: i.f pr'*tuilian 

a 
co,; Depreciation will surely he hmined project thal h.134 Mh free<I,im, iii, nol., in [he exiring [hermal bad clation·., by the fact thing that Ihev are ni,w to work on pe,k loadz. In 

In m, 4>wn experienee. pri,vide,1 vou ret,in 0[her w,mb. they will he /re„ing [heir 
engine¢/ in chaw /'m„ urider/6/, ..hui/4. ...ine theni al one ni,irnent and 
you will lind ihal [haxe er,gineer,, emn when running then, up to •pee•1 i• lilli lon,1 .1 
ihey hecome pure adminl,Iratim. arc people mther. 1 hk i, a prospecI whi/h mighl 
tha• one can trust 
I 

hecale they are un•on/t :reale diffieulti. or ai lea•[ .rne calm nege· 
M pe<,ple whimare.ilin;.I the foo[, „f l|te tiall,in wilh /he existing undert.,king, 
<)rid . wh,"le:,1 fairly and logic,ilb with al] 

D=,/ An„lher poin[ 01 .[ruciural ilitere•[. 1 
roblen" 4aw. thai are put hef,)re them, whether in Loing through K:irilm suili,in. a rather 
c de'Ign i, in their own interel" .I 

The fancy ceiling in the turbine roon, I would 
•ucce•• of [lk'Ir pro»l4 IS u•ll.,||y a 

like m ark whe,her ihal i· 1,1.1 an architec 
lell.h wilh thcm k. dic calusion of al] p¢r· tural whim. or whether h ha. ,„me func· M>nal con,idcration 

Lioni[ purpoi 
l·h:ink You. 

And my ihird poin[ is ihi, [he oil.tilled 
M MIDENT #:ink vou Wr Mil- eable& rurining lim the enei,• r,kal Up !/ 

lon for w,ur c.,niribuli,1,1 1, there anv tur. ih: mih Yard are wizilected with [he .urge 
•her Jikussi,inl itiverler# ./ the hollam Ihal M ./ the Ir:In, 
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firmer end The wrge• are pre•unmbly wm- ing the municipul regulation, m extractilig 
ing fr.wn rk,1/e, and n rol<1 11 - 51;,ve heen ele,[ricity fron, the muni.,p 1 Ny.lenj. hefore 
more appropriate for the diver[:rs [o h.ike he had signed up :„ ,i ci,n.ilmer. arld [ en- 

Ne n pi,1 al the i.ip of (he e.ibles. lo prole, I clo,ed with Llic· „11,/1/1 1,li,r. all d ilit„ atiLin 
them ag well:„ ihe plan[ in [he turbine hall, farm To bee,ime :, ton,unler, telling hiln ! re- 

S TI Brelled ihat the itu iry Ciximiection F¢e //1 Ii· PRL·ID[·Nl·: Thank you. Mr. 
£20 per ra[Im nille fr,9 the ,• er gati. Gripper. and he being 560 mile, awa, it m a h,1 ank Mr. J. E. MITCHELL. Sali,bury: Mr. ward for him. hur I was .,ire tha: he ,Light 

PrN,lent. I wan[ fir. t of all io asNure Mr 0 zign up. because if tie didn'( and ]111:ip 
Peter·.on that l ali not going [o talk ahoul pencd aga•n. 1 mu'l l ike some actto,1 in 11,0 
pro,111,1,0.n cost, It i hi, job [o reply ·I numer. 1 ako 101.1 him thi t I under,to,/ .8 
that mit ahhi,ugh you 11#e had a pl¢[hora thai „E (:,nd ill, m befur:,he Cont:} // 
of Rlic/e„..n ./.,ker, t<*la>. 1 feli I would " /fdon') thal ge 1,1/ been 'upply ing 
[int like the di•*uqxion oil Mr Pelerson'b thern [00. ant] 'i' thev were another .11*0 Ellile• 
paper 50 he •01]efude,1 without m},elf al„, ully 1 ene)/sed :/ I"Ine'lioi' forni lor hin' 
paying iribute 10 101 only the production of lo ge( 11 signed up hy lhe Coil, people /4 
his paper. no[ on]> cen [he additional paper well' 

Ih:iI he gave us, hut 8/ ·wi•nded way m And I thought n might be as which well he pre,•ented i[. which .hop. no[ on[* to gel 
il ,igned up hefore Lhw that he has full control of his *ubject but N]gnitorie# wen] no 
longer nf [hathe knows al] aboul il. any ux. 1 al·.0 •Inally ai•sured hilli thal 
on/ he hail heoinie u con•unier. a tele· 

There have been one or Lwo in•inceN. of phone call to our f,tull' depanment al uni 
course, in regard io inter·connce,ion-Salis- mn¢ would have no effect whaboever. 
bur> wa, the Fir:[ municipal·iy ./ be eonnec- 1 got a woniterful rep]> fron, the (]eneral ted Calihiugh [hey h./ inter-connaled wi,h 

Mauger to the cifect iliat at Ilie the *um, tillie copper belt due w the Congo son/ tin/ power w: nt the olher way, ind they had prevmly). w we were 1 3 5.R extent 
enquired of larita. bu[ at Lhal linke the) 

guinea pig. •, Whal 1 *a• 5(,Ing 10 "11 yoil #R groping /1 Ihe durk and •th!,i't k[,ow ahout / imusing incident which didn i v.liul was happentng. w 19 w.c. qui,e con' appear very an,u•Ing a[ the lin]¢. and Ihal vinced 11'al 'he reverse wing of 60 11]ega· 3 when Salisbury was inier-ionne,zed [0 
cr'Z watt' must have cume 0, riba, Sali.bury. and [ts 

50 w. the copper belt. .0 A. their omcial tar,ff was nin ai[1, and so was the Congo. and I [hink £0 per :Innum pe! 
kilowa[1 of demand, he would had iwo machim he plewed 10 on al 'hat time al 7': recclve our cheque for £360.000 / me ea,h· ari ha and hoth cut out a[ onee. whlch le/t 

• possible 
s short of a little e•[ dale· /1.aughter) power. / >ou can 

So imagine vou <ee it is quile pos•ible fi>r large 
Immedia<ely instead of the Copper under[akin/. dei.pite Kime Ael[ disagreemeni, at 

taking samethlng like 50 mepawat„ from [inies. and 'tespile sonie fecling•. [h,11 0[her 
people haie i 0,1•e u, an] ihe taken over what Co„Wo. Ehat load xho[ up to 90 and [he >ou•ve huill Collgo NW,thed ••p, you un eve/luall, ou[ al [he Congo end At get <)„er 
al] thie things b> a lilL]e the sume Orne I Jmnalti goodwill un al] cut out and thai left /de, andl think l ean MY, and I think Salisbur> hanging 1.1 the Kariba system. Mr. Peter.on will agree. Ihal despite a b 

] wum'i tell you whar happened 10 Lhe alter•auor™ Ihe,eheme 1% working very well 
frequency. but during thal Nhort period, we indeed, and 1 congratulate Mr. Peterson and 
did m fact *upply the Federal Power Boald. h„ .taff. and anybody £11/ hax h•d .my[1•ine 
the Rhode.in Border. [he Power Corporation :© do wilh Kariba. on brnping for,h weh 
und the Congo with 5 Um u magniflient pr)Ject in Ench a 'hori 'Line. 

To bring a litile ligh, rchef inio ihi., 1 1 Hy PRESIDENT Th,wik you, Mr 
diciated an official ]/Her :a the General Mitchell I wonder U Mr. Pele™on would 
M,nager of the Rhodi,]an-Congo.Border care to reply co .•Ili: of Thi poinis ra,/ 
Power Corporation. accusing b of d:2- by contributors. 
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Mr (i R PI [ 1 R%ON Saliallry In 
5 reply 

d./:. L, 11:ti kepl extremely clihe ti, ihe pro· 
Mr. Sihgm remark. we can·t be gre iect awl¢. and I per.onally have every 

. hi# 
the C,,pa•iL) of the Noth will he until dBI thai it will recov¢r, 

$ get [he full heail on the ni.:hines. and Tarili, Freedom Well I am all in 
the figuri of I / meg":* 1 'till a lenta· favour of freedom. and I entirely agree wih 
w one: it might even he illgli,[• nim. 

Mr W'*.1 11:.1 # are luck, 18 hz'¢ 1, and 
Ni>/h B.ii,k .1 lif.n Jindergni,in.1 - il ¥,111 1 link il i, ah./ufely /NeniiaJ thal w¢ 

undouble,IN be linderground f/ens]ve xhould 

eKplorathin of the rock has *ri niade. 4 
Mr WeR disagreed with me Nboul 

i, h* been proved tlial [he rock „ri Ihe /0/h 
··Operunon N,iah" Well. 2'm .orr>. bul I 

h.ink i very „,und. The „vi] work con- 
& dink thai hun•in king are wre 

gruction will be m.,[crially cheaper tor :i 

imporlant 113:in antek He /1,0 uid Ihat 
•[diion .•derground. Operalion Niiah ilidn'[ CONI [he Board a 

The 130 KV cabk•-1 :,Aree With Mr. perini, .ind •bul ruther 'urpri:/ me hecau•e 
Sihin I kive alwar reg.irded ihei: 330 i live ,,.trong recolla,Im of paying for 
KV callex :„ ihe i,utslanding I,it of [ach/ ,di *,irb iiI ki for re+: Whi, cre going 
cal /ine¢ring m [he pro)¢c/. hui heing k,31% t„ rescuic ani,1,3,15 from the lake 1 n,igh[ be 
•nybe}f . Lind *]Inew| t C:,1,11/ih 1 did in,01 9 rong :ihol,2 thal, bul 1 Jon'l think so. 
ttiat we had 11 5,3.tre muit for everv e·ircull 

up rhe Mhaft, w we h..ve Ihred umplic 6 *11:/ niade 6 thing even mre irri· 
,pare cables in che vertical pa.111. 0, and in 1.iling wa, thai al [hz time we were paying 

addlilro, there are 9/ cahle. for the hori- for [h¢se boa and one lot of men were ro- 

7-Utl pom]011 90 whiie we are bellig hrave cuing // al,Imak. we were,ko puying for 
we are nol being ri.h. rifle·; for anather 10[ of men whi were shoot· 

ing the animal·.. Thi·, wa ,(imethin0 to do 
Mr Dougla„ 1 an, glad Mr Dougla> men wi,h 

/1 Ilie ratlier Lini,via[ problem of buld •,orring :h: undesirable :Inimal. of 

horihern Rhixlel Bettlng inio Noulhern 
ing up a team .ell to opernle [he pro,el Rhode,/ 
at Ihe .an,e lime .i, you 11„1,1 the project 
ii,elf 11 Is :„1 001#m) Ihir,jz The Board Mr Mil[ori. :in,1 .t!• Mr. (iripper. raised 

have been ve,v lucky They lia,e // 1//0/r the unie poin' and " sorry [ hi,ven'£ 

a fir' clau 'aff, and 1 00/]d like to take made U very /4 whal the linancial 

111,1 tipporturm of pling a tribute m the arrangemant. are belween the Board and ihe 
work 11]al 'tufl pub ]11 They 11ave "L•rked exi.ling unden,/ings The podtion is This 
extremely luil hourN. both tryin, m cope a. sonn B the Board inier-innnect wiLh an 
wilh their side of ion,truction Mrk and undertaking, ihe Board •hen take ov'er full 
trying:o leurn the 10[bof operatingtheplan[ financial re,pon.ibllity for the latlon, {hey 
al the 'anne [in:. pay all lh¢ al. of produ••ion whale¥¢r 

Mr. [kiug]:„ mentioned Ili„ quntion of ll,a[ produilon my b¢. and wh@[ever (in 

·har/ng curren, 011 ihese very 10,13 lines rearion) 04, mi he. We pay capital 
It A a real problem of Courhe. The charging chargb. we pa> fuel, ·,ve pay the toi. In 

we 4/1 10, the underlaking the whole current nr the Iling line frum Kariba [0 11,0 relurn 

Cupper Belt b in exc¢%1 01 ·die cap•city of of their requirements. whether produced in 

a ;ingle machine- aboul Ii[} WVA in Rec 06" own generating ""n, or wheiber 

1 he (mly thing E that. a• Ir. Mit•1•ell ,„11 imported front Kar,bal, al our tariff 
u.. we can alway, fal] back On i..Ii.bury! 50 */ the undertaking i., trom the 

Mr. Wea Fke of growth rr load. 1[ b monlent of /]ter.conneetion. n{} longer re· 

true Ihhil /. 1,4 of u,ul·Ne Lhe corner •lone »Hhible [ar meeting [he u]+ of produe· 
,< the economies of the proiect Sa far :111 M 1-he 80.„d have Di,wer i,f //ur,x li• 

b /e well I wouldn't ay tlie growth of dire/the operiltion af [he %[ation. and if 

1-d at the tnoment h quile as much a. vi· me> uper.1(c 1, m un uneconamical Way (hcy 
would like. hut it is ioeying .,1,ine :,bot# 5 have 1[, Ii){31 ihe hill (henD.elve•· hui 1hey 
or 6 7 al [he momemil. which E :1 111/le helaw %,Il "" my wioll care (11/ [lie> don·, 

the pnliect Nimate for dih d.,ie /ill. ur m openite it 11•hurnialy „f course 
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1 hope thai expl,Lins il. hui [ might he titionl. and on Ihe //t which 11 14 h:,ving 
able to Inive u talk d Mr Millim after· on the Lurhin, pari,. 
ward·. fin d rip "11 1,1 railler more detail The pAI,kip./ Mbrog i,1 -irry .A.in i. 
than I .an now 01.ibur.e. ihe lurbine runners, and ihe,¢ ar: 

He dil :a,k i que•uon ah.lut the ba.i: being kepi under oh//ation. 01 No 1 
Lariff also perhimp·· T can be*[ exr|.1111 11„, Inach,ne lurblne ruilner, thek h ··onie evi. 

# an e,minple den' e of .ime li,In' cif carro")0 I hope 
it i. a (emp,ir:iry 111 ing-!a),nelhing to do 

The Board M fact .•ireed wi[h ¢,1:12 under· .ith the earl> 9 ge of filling /f [he jake- 
taking 111:11 befor- larita 'iwer wai avall- M .1. there M wme evidence of it. Sub€. 
al.le. >our poiwer w.w, c•,Nunp youl on average qi,ent runnerN are heine painted iii ¥:triou·· 

N per uni[, i,r wit:/ever li inight h¢. and iii'Teren, w L, to tr, m filid OUL the be.1 
> our nia' inium ,[en':ad .ind .innual unit' ai li•rn, of *Me p.# #14. There i 
[hat time weir 50 niegawalt•. 500,000.OJO n.1 evldence yet 11/ 6 :4 a herlous proh 
units. or ah,/ erer it mle & be. lem h k on: al quite £1 hit of prohems we 

Al[ [I i.· nui,le. ·ire ilieii writien inio Ute 11/ve ha] and I lim Nur¢ we'll Ge: the Insier 
ba,Li lariff for b zinder[aking. whieh t, it But li r. a unod que,lion. and il is i 
11/•11+ thal in 111 ih ca Ic il, 11 Linder[:iking ver> prncti,·91 prahlem. wlielher ihe <11/11- 

would pay f„r ihe fir.1 500,(]00.00(> .it . rale cal' LOI,Kinil.>[1 / le water #ill alrect the 
01 0.1*,1. pei· unn. The und¢r,ukine would P'41/ 
then ra, .,1 ile in•rement i,riff £7 and .1 Mr (iripper al,•,1 /kked why we h x1 .uch 
lor any m/'willt' in exu» i'f 50, in [hi' a fa i y ceilin• in me whine ronin, and L 

0£ ad kir +Iny unit• in ex-es, of 500 init· i[ had any real pur/iN¢. Well. it 13,2. £1 red' 
lion in this * purl"¢-i[ is a fal,- ceiling Ther¢ Li. D 

The que,uu,1 i,f wle,8- [he plan[ A full 
i,cally inip„>,ible in th:se large undergr<,ul,1 loaded well, 1,1 Ihe nkin lent we have y,)1 
caver,i·, 1•' pre•eni ,• &.l a... il •eep- fi,ur ]11,Lehine; rul,JIL,lg. and 111/ d.lit) 10.ld 

'tor i /* 65 / . In /1 ..,1 [th, bald age of waier through the /•ck In fact iL 
W even dedrahle [hal >ou xholild Meat 

Mr. Yoditiken lir,tly amplairte:1 'ihout ih- ii. hee.iuM: >ou are liable m build Up w 

re./9 Now 01:,t .„rprl,ed nie. h¢oau• I niuch pre• ur¢ if >01 I: .0 the he.6 wy d 
have iravelled tlial road fairl> frequenth. you wani >our lurbine hal] 1/ look „inle- 

arid I b,id thought that the mail from Silk- thing re:.pecuil,le 2,11 thil gc• e vered wil 

bur¥ 84 far al, Makull (the iurn liti to ·,talactites and ·Aalaymite. Iwhichever the 

Karibul was the pride of Southern Rhodesia. ones are ihat come from [he kip'} is co put 
It 6 u fir4, class ri,„1 h, any siandardN. and a fa]/ ceiling in ind do [he drainage fron, 
better than most Fng[,•h road. Burt f '.hink the top, ard tha[ A v.111[ his been lib. 

1hal what he didiA hke, m perhap, our And if you are putring 21 take ccilim. in 

old Nouth acce» r<•ad, 4,/h the Glivern Mu miehu h well /11 atic in th:,1 i. a mile 
..1 Is now r..B./ fi,r That is. of bil fancy. ad thai i· 4[ has heen JanJ 

eouze, , gra,e] standard road. and v.hile 
Why not pui th: .urge Jiver[en .,1 111: 

ad//tedly /01 a very high grade road, il top of [he :able,? Well I ihinklhean.wer to 
1114 Mid Ii,/* of „ver 100 tons on i[ on [hat A Ihal whal e are m[ anxiou, 10 
ni./ occa•i<ilt. quile Nucie•fully, .0 il 

proleel are ibe mn.fi,rnier•. and the nearer 
4hould be 72 for privale nioloring· w yel lhe ,urge diverler, ti, [he iran. 

Thequevion of decompo,inon / weed in formers [he heller The cable, are expled 
[Ii take .1•id wili/ eile, T i[ w•11 har¢ in metal to Mand up 10 a surpe: rhe iran.fc.rnier, 

mwn. 8 1% 4•,ile il Problem. 1 won'I might not. 
0,1 Ls.' scriall' probleni, hic Lhele i. no The main object :h Io ge: The xurge .liver 
doili LhaL the chemial 0,11/naion of ihe ter# a, ne r .1. ¥ 1, an 1. dic main thin, 
lake water i• 1,141/ b, det£,ying ve,eetatii,n the) haw i proteel In faa [h¢ C.Lble·, " 

and u pretty' 010·,e chemical walet 1. heing reckoned / yive .illie zi/./ure „f addll/1[<:11 
Aepo m A witer be,n: i:Ilen.i?101]le pivl,2r pri,led,i,Ji 
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P ,bl v/V 

Fli,ij 
•,• it , Transformation scene 

L lip 11 . I .14'.h U 

fli: 211 •• .•• lit#11 • M 11.111¢24 

thanks to electricity 
'rha cliscomforts and inconveniences of pre-electric daya 
are long fo•otten - thank. to electricity. 
·rally ./ have light and heat at the touch of a switch. 
abundant hot water at the turn of & lap, 
and i thousana and one electrical labour-'aving 
devices to make life ca,ler fo: us 
'rhe Improved standards ortiving which we enjoy tod•y, 
in ourhomes. our hospitals and our communic•tion 
systems. are lar,Iely due to eleetrieitv 
Eighty per cent of all Lhe electricity in South Aft - 
*upplted at cost price by EscoM. from 20 major plant0 
in•ll fourprov-inces Throughoutita07 ye•rsofse·vice 
in the home. as in md/8try. agriculture. tranAport 
and commerce, Es©IM has played, and will continue 
to .lay, a vital role in .e ..:ial and econum' 
divelopmenlofoureounlI·y. 

ESCOM prouidea the innliument of progreSS 
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Mr. Witihell Well. 1 -iuki hke In thank Thank you (Applau# 
r. M,[ch & for h„ kind remark, mi] 1 

•Ud THE- hke to take [his oppor,unlly al·>o of PRE;IDEN['. Thank you 9. nking e the D[her underi,king Peierson. 1 think it k now Ime enpineers 
(Mr. Michell. Mr Sihson and Mr Ford adjourned. ladj and Ben,lemen. are 
here of cour.e) for the Bery excellenl co 

(Convell[Ion announcemen„ followed) (3/ration th:,1 1 personally have had from 

chem, wittiout which ii k quite cert:w we 

#hould noi have been able io complei¢.ind CONVFNT[ON ADJOURNI'D INT[1 

hring Kariba ,/10 ,)peration .0 ·,nloothly 9.30 TUESDAY 

SECOND DAY 
Oil Riw,ing: 

THF PRESIDI NT I a,lie·. and gende. of your members mipht hke lo like part in 
en : „LUL|] regret h„ing [0 report ihe this S>mposium If 90 w woul like mhave 

0%.a ath Af Mr 0. A H Schaftenaar. Mr. Mome indication Mime lime in [he near 

cliafte#ur hi. been a member for quiie a fulure, prelerably 19. m. ore rl-[h from 

nuniber & ye:m, and:w sign of respect 1 now. 1 hope ihat 1, C|:ar. Mr Pre,iden:. 
an• going Ii' i. r•u In•.tand for a few Tim PRISIDI NT Yes. Mr Axe, I think 
nk en' [hat is perktly clear I thi,ik Municipal 
f:3 ank you. gei•t!•niet•. Ele<lricily Unileriakini have had /.in„der 

11/ve received a lelegram fram Mr. able experience in cable fault localinn and 
ter af K inberle y and 1 3/ going to ask several of The memher• should come for 

Fwing M re:id ihili om to you. i.ard Wh m//hing worthwhile. 
Mr R a FWING• Secrelary Mr Presi- Mr. L. G. AXE. lohanne,burg· 6. I am 

dent the telegran, i• In fact from Burlon and quile sure of ihat. Mr. Pre.den.and thai i 
Baxter and it conveys hest widle, for a very why 1 am making [his appeal now, ind 

'Int and Nuee¢# eonvent•on. both for our heneli[ and your own I am .ure 
TH}' PRESIDENT': Thank Hu. I liave yc)u ,an =*c vcr, elfec[,ve)y. 

been given to under,„/ that Mr. Leonard THE PRESIDENT Thank m. Mr Axe 
Axe liu, communicalion from the S.A. I wonder if a niember. who would tike 10 

In•[ilule of Electrkal Engineer, 10 Lh[, Con· submil •ontrihilion, [ov,ard·, this Wipo· 
vellion and I am going to ask Mr Ax¢ 10 gum would Kil (hem to our Secretaric,. 

spik on IN care of Mr Ewing. 
Mr L. G. AXI. Johannesburg: Mr. Prehi· 1-adii and gentlemen. I want lo infor„1 

dent, gendemen. [he In#iiuie of Electrical ya„ rhat #he huboommillees and represen[/· 
Engineer, 01 South Afric.1 4 Miarid re [ive•, whic:h you fin.1 lisled in the Agenda. 
Cently u communlcation from Mr Rayno] d ™main lifidltered: the surne menlber, 
of the /4.iricity Depariment Johanne,burg. will con,inile: with the exeepl/n th, Mr. 
in which he „ffered to re/1 a paper ,„1 C/ ble Mil/hell will i,Wn Wr. Kane on Ihe sub- 

hull Lo,aion. The Com« in Con„dering lommitice oIl Ni,[ive Area, Reticulation. 
[hih, fel[ ihai perha/ 1 vinfeium muld be The next item en le Agen,la 1 a Ihe paper heller pri'position, on Supe„isory Remote Coniral af a Distri. 

The point ] .,6.h t., put Io you now. 'ir. is bution Sy.lem, and [ will a,k Mr Brud of 
thut th. AMELI nit,%1, 08 02**icy. he LEbiry to en,Te forward und rid hi• 
Interclited, und 11 tippeim 14. U, thar sorne paper· 
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Supervisory Remote Control of a 

Distribution System 
ilv 

E. BROD. Dip]. Ing.. AM.I.E F 

S I'.""ry. 5.1 General 

This paper /emb equipmen[ which has 5 2 The Supervisory Sy,tem. 
been installed ,n 

0 
0 

Sali.hur, for the el!ective 53 The Control Syxtem. 
mirol of mhe D/rihotion Swem from a 5 4 Additional Fqulmeli. 
/ra!(linrnnI R„om Twi,dilleric,I c.introl 

4 5 41 Indication and Alarm [em' are d-ribed One by'em. ujually 
called the Direct Wire Sy.tem. require• one 542 r ire-righ,ing Equipment. 
or nu„e pili,[ wire, bc/ween ihe contrut point 5 4 1 Remote Operanon. 
and eath ,·•ilitrolled ,uh,latiOn for eaeli 

544 1 
funcii,in /* 111/ i,ther eletnetemg. ,Winx require, 
°nly a very lin,iled nun1her of nilot •ires in 3.4.3. Warnmg Hir 
order ti'earrY i,ul a [arge variely of different 5 4 6 Telephone, 
functii'n. For [his ,·>:tem ihe lam Super- 5.4.7. B u.·hh<,1/ Alarn). 
vi"ry Con,rol Sy"en, i, u,l,ally applied. In 

6 paper. a sy/em lhe•| fi,r indical 55 Lng and Cubm 
alarm funclionh ix called a Super•iN,>ry 5 5.1 C./1/,1 R loni 
SH#. while .1,4>··,le,n uNed & •w[[ching S 5.2. Sub#tation'. 
and 1/emdiering funccions is tern'*1 a Cori. 6. Operation of ih¢ Super i„,ry Ci„[nil 
tral Sp.im. A +M wnihining all The.c Sy. etii tunctian, i, ihen denoled hy the INual term. 
Supervi•ory rantrol SyN,em 6 I General. 

6.2 Indicadon 
Cim,emi. 61 Alarnh 

lintroducti'in 6.4 Telephona 
I.[ Re.an' for In'tallalion 6.5 Tele!,•eterine 
1.2 The Salisbury Sy·,cni 6.6 Switching Opera,i,m 
1 1 Pilot Cable€ 6 7 Routine Oper.'61,1 

2 (11#,ice (*f Sy .le,11. 7. Ci>o 

2 1 General. 7.1 Direa Wire S»tern 
22 The Direct Wire Syl,n] 72 Supervi,imry Conlr'll intem 
2.-2 71/St,pervlwy ron,r,4 5/gen, 7 3 Plit Cable.' 

3 Applical-Ii,flhe Dire/WireS///2 8. Operating Experience 
11 Cia' Alarm' 4. Aeknowledgenieni•. 
3 2 Ripple C-[rol. 10. Bibliography 
3.3 E.rth Fault Relays. 1 JITRODIJCT]ON 

4. Applie,bon „f Ihe Supervi,ory Con,rol 1 A Rc.,w„s ji,r In,1,44/4,„n S,=ern. 
R many years the Saliary Munkipal 41. General 

Fleciricily D'par(ment ha' maintained a 24 
4 2 The Con'nin' Diagrani hour ,cr•Ke for ailending [,1 „in.umer. 

3. Nuipmem far ihe Sliperviory· Contro[ f..1111 calk and for dealing wilh di.iribuli„,1 
Sy•lem. ouiagex. Thi, ,erilce i.peraied :1!kiently ,91 
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Feeders 30 MW 30MW Feeders. 

1 itt PS.3. 

Or<120NIVA U;32OIVIVA 

12OMVA 

% k »E- 

Valady>1 
120MVA 

10 20 MW 20 10 7 5 MW 

7fft 7? T 2OMVA L Boards. 
PS 2 

N.E. 
30MVA •3OMVA T _£_Compensator 

Subsidiary 
80.rds. 
P. S. 2. 

Feeders Feeders 

Feeder Boards. 

t P. Sl. 

Feeders, Feeders 

SINGLE LINE DIAGRAM OF MAIN POWER STATION 

CONNECTIONS. 
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M appree/ted by ihe gener] public But The irk,Ii.nu•ion 9/em liivin In Figure 
it had one dribu.k 11]]d thi·, wa., th# th: 2 4·,1,"st i'f :i 11 kV . ring ar"und the 
f.,Lill, .ervice had m re]) entirci> an reporl, perirhery of Si,li•hury Ihich i, fed in Iver! 

from con•u,ne„ wha,e ,upply had failed for FInes fr,ini the 111:V husbar4 21 Power 

infi,rm it„1,1 :,bout alitage. c,n the di.lrihu. Shit,(in . 3 33kV lines al.0 ga out beyond 
tion **m Thi. ilrawback could bc the ring imard. (he b„undarie, 01 the area 

laterated s king I the number af con'umer# 01 hupply and potne af iheg: "e interelin- 

M e.M/Mive|y *m• [1 .ind the disir[bution liecied to firn, ring fee,1, Tliere are sub. 
.*ni./ple. wh, rn thi. 'llkV ring which *p the 

6/pply d„wi to 11 kl. Fri,In 111¢Nc ,ul 
As ihe Undertaking greg larger. ii became 

•lation IlkV feedei go hi,th outward, and 
Epare. i ll':11 .nme better 94[enl ot notlhea- 

inward, mward. the cemre of lh¢ lown where 
01 faul/1 wax required In addition. 

the> are inlerconnected with Lhe 1 1 kV feedh 
sonic mat'r 'ubitalions were IN m a 

cloid ring s>·.te,n. .uch that feeder. could eina,•ating fr••m Power S(alion Ne 2. 

he [05£ ihroug!, fuult, w,tholit cau,ing an Wherever main feciler' are inlerLY'nnecled 
imerrup'ion / bupply 10 an) conhunier. u Comrol Sub/atinn has been era.·led. There 

are / prehent 17 61] bstation, c,intri,Iline hith 
it wa' therefi,re decided m omivert Thc 

33kl and 1 1 k V feeder·: und ]7 .ubxlaiLon, 
faulls jervice ing,1 a fully fledged .4'leni Mr,illing Ilkl feedm only 
€'peratim /(i,]tri,1 and '0 in•1.11[ ault,matle 

ferviviry equipment Initially unl> remole Frant ull thei Conlri,1 Suh.lation. kai 
indicali. and 'larm equipment I Il.V rei works,re fed. mostly on thiring was 

Walled. blit lately telemetering and remol¢ »glem .irh 11"rmall> L,pin pi,int' on 'he far 

drol fuciliti•' have been addcd. eal of Ihe ring· The 1.6 iter., Imn i.uh- 
•lation,. approxiniate* 1.200 in number are 

1.2 1 h. 1/.,bur, f„rein. equipped /Ber with ring nia,/ swilchaeur u 

are did lee id wh fu·,ed Iran'formers 
1,1 01•ter lo under.taid the reasons for the 

chi.¢ I the 'ype of .uper¥i.or> iysten] S Pil Cubic. 

dulled. it nia> be helpful if a ,h/rt de,crlp. All feeden connecling the Control Suh 
1/ of the 11:,/3/1:.i„/ and di<rihition #ton' to Ihe Power Wi a' well a' all 
htemb Aere given A detailed de,rription 

£42 inieiconnecling 4 between Control Sub- 
, gli h> Mr. L>[tch in rhe paper pre- ·.1.,tion·, are equipped wiih balanced protec. 

sented l. a previou' con'.er,[tur, There is 
tion ming piloi wire, Pile, cable, theret.wre 

only tme IMI,ni nf supply· the Sali,bury h iii m he Installed wi,h all milin cable.. de 
Power Staim ThIN %lai.Il COnsi,t, of the incepti,)n of the 9Nten, law„ dirihed 
"fld////6 POWer Slat//Nos 2 

in the prenius youl ri in. lier I wenly yea rt 
and 3, The .upply from Karibit •M fed inta 

%· 
the buxhar' of Power Smii,in No 3, and 
therefim du/ iwit col!,Ruk Thank, / •epardle 10 Ehe fm,ight „f Ihe engineers 

upi)Iv /21 wi[h regard iii ihe trans,ni•·.io„ W designed the origiA! sy.tem layon, .0 

man, years ago. all pil./ cable· have at least 
,>itern. m pain of lelephine conduetors inwr- 

The generatars M 1„iwer Smlion No. 2 porated in additian to the pilot e•ire'. 

feed inli, 1 I kV huwban, which 4 hection. 

ali>ed thr•,ugli a bLI•b•,r reaclor. 11/ feed/I 2 CHOICE OF SYSTEM 

emanating fron) (liew bu,hars are therefure 2.1 Ge,wrd. 
/ led in two hales. which musl not he There are generally five funcii,in, which 
=reonnecled. arc required for ihe effecilve contrnl of . 

1 he ger,eralors at Power Station No 3 and distribution sy-m. They are: 
ihe transnti„ion lini from Kariba feed into la) Indication 
33kV busbarf· which are intereo/*ted with <W Operation 
6 I lk V buihnrs / Power 5tail(m No. 2 

Figure 1 .hi,», <4 the Ic) Tclemc[:ring 
a hiz,gle line disgram 

P,iwer Statit>n conneclioni, (d) Alarms 
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| -+Ial- 0 LI•eCLI: R••6 
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.,D MANQ. 

*1,1 
'00" •04/ Wo•Il 

,••Trl[LD GA,£5 

DIAGRAM OF MAIN TRANSMISSION S.STE'. 

Fil: 2. 

(c) Tcleph vii. very wall co,ductor bize, can therefore be 
Elh 01 [ho.e funcii/n, can he arried N „#,fue'N,nly emp]„yed i,ver uin:iderable 

di,1.Ii/„ 1 hi inulu,·14}r ,·tunen w:1 1/.040 by gar ]01,3 k[,91. of c. inin)1 ,™emi ·uch .1, 
111/ Direct Wire Sy.*In un,1 [he Supervbor, copper clindu,t: r. paper or P.V £ insuluted 
C-[rel S»lenk #hich are ennpli*M in and lud lip m puln ext·ept tur dk,unee4 in 
"Jimbury. 8:'ll' »'temb .Lre equallv reliahle lue. i'f 15 n•Ile•, where I {164 W.. cal. 
and [he· cliaiR of *.lem .inil of irm w di.·,n ductori are used. 

di bir any p.irtjcul ir funcim depend, 111 Tlie Dtret, Wli Svitii, cm,rel> im qucalions i,f 1 0,nomy and feax· 
ibili' rel./ 1/lilli·.Ii...... i,f Thi• i.r:[cm is ,]•cd fi)r three funellia 
the faclor, whkh h,ve 1.3 he [aken inlo ly: 
account .irc di,cu»/in ihe article• IMed (a) GA Alarms 
al the end <,f Ihi€ paper. 

(b) Indicali•in „/ Ri/le/,/trol 
Ihe ihoice x,f xy•ten# made in gibul CO Indication / Sen,;itive T.ar,h Fault 

need not therefore he gener.illy upplicahle. Rela• 
and ]0¢al cond,lions may require a iNITerent 

Ille re,via fur choo,ing 8/ Direct Wire 
appri,aeh In each cie. bqem were: firaly ihal Ihie fune·tioi,4 

lith *>,teni, u / le le phone-,ype Npar.liu, 03uld ntil eaxil¥ be ace•n•ii,i,{lated within The 
in c.injincli[,n wilh interpi).i],g reluy, Ind Nuperm,pr> Syicm el,zi,en: and. *Dndly 
inounlent tran,[urmen. Pilot cable •'il [he availabiliy of 11 ,unicien, number of 
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p r: COIC• bl the pililt •abies. 11 [na> be such a, th<•le caused hy faulty insulator• or 

ellentl<11=d here thal the niniher / c,ire; in tree branilie, 11, clo•e proximily io condue- 

wime pilix ,·uhles laid during ihe !/4 few tor% which limy evenally (levelop into 

'•ears ha, increased fram the or/[nal Iwo earth fatills. Thei refuv, are inxialled on 

cin·uil hreaker, conlritling I I kv overhead 

lines Mukage regi•¢er,uitinting rhe number 
2, The S."lion Commi Si.vi,m 0 war,11,10 1,11:lit, .0. / iheNe relays are 

For all requiren,ents other *han I hose Ilie a ing/led in the C <,/rol Roam. nne i,ounter 

... / ,1. pre'. parng].h ' Super- for euch relay If sulhe,en• pil<4 Lires are 

vi,in Antr'i] System w:1% eho•en. net avaijable. „illy o„/ ci,wier for each *ub- 

1 Ii, meillod ad,irl/I fur IM. Swen, 6 Mation . 11™hilled On ihe occurrence of 

the illxplay of a 'uh,1,1[lon on n coumion repeaied #arnings· the overhead Imes in 

di.,grar.1 und its <,penition by zile.ins of ke>·M que,11/11 are pairolled and the fu„11, rectified 

und Fh bullon. All functi,- are carried belle me) c·al'e an "'litie I I h.pli 'hal 

M with a eaded #irnalling »siem in whieh a /,per de.·ribing tlie (le„gn and operatiOn 
3 1ram of pulie# perfurni, lhe xefuc[,rn, and : f li.• relay may 17/ pre,cmed 10 Ihi, ASSO. 

i,perailon of Ill dikes ilation it %. future C.nve.ion. 

Equipmen[ fur indication4 und Mna was 
4 APPICATION Or TIlet 

W:/led fir,1 ami wa. later exiended to eula Sl IPFRVISORY {70\Il ROI SYS1'EM, 
ior r¢mole swit¢11/ arid telen'eiering 

4.I ... r.'' faillitic, 0[1: p:.r of pil,4 Me. 1. required 
t ir indleatkul // .d/m, and a .econd pair The inelli,id id ithf[.3> und •,peralkin (>f 

41' re:ili.te 01'eration and te/:metering the gper•Knry »tem k •imilar i. •eral 

"telv wit wmidard *yein'. and wa% 
3. APPI [CATION 01· THF DIRECT 

de.ined deparlnkentally in oin.21(.11[,in with 
W]Rk SYS]IM th¢ ,upplkr, „f (he equipmen(. li wa. 

A free italiding ).unel in Llier,int r,Al R (121,1 1 *Infie.1 hecau.e i[ appeare.[ to le ihe i,ne 

,·untain, ro„, „f indi,ating lampA, 0110 for hem Mulle,1 m local condilion,- The My,tenn 
eaili i, larm or i. inri eninnerated below, 11.:.1 8.1. designed h> the ,upplier:. bul 

Mious modification' lind refinements were 

1 I Git. .4 'i,ri,9 i. carried out by the Dcpartin,Ing after in,4[alla- 

All G.ts Pre»ure Cable* :ireeqi,ip re.[with w The ,y•[em 1. con,prehendve. ftexible 

devices which indicale lh, pr¢*ence of ga• and verv .impl li, oper:ile In view „f the 

leak, The uper/6,11 /f such a device causi large .37/ 4[ 111/ ,>,le,in di/gram. uintaining 
an :ilaral arld the ]Ighing up / Elie appro- Dier /00 ,ub.ta[ion' and numerous ihola[' 

priate indica,ing 'mp, ing poi# m o verhead line·.. wh 4 h accu pk, 
a comple/ wall in the Conirnl Raam. it was 

3 2 Rip/*· Con,·i·,4. 
decided m keep this diaer,tm hand/ressed. 

A, pre,ent. 11]ree chanuel• 01 11. Ripple A enmnion diuyram in the: cnitre of the ton- 
Sy,tein are uNed for The :i.itching nf water tro[ ile,k <1„1,14 all e,initi,li,i™ prevailing 
healei whiel. are divided into 3 groups A in a Control Sub,talion and /unlinated 
fur:!ler 2 cli:gl are used f„r slreel ligl•ting •indows on [he wing· of ihe de,k indicate 
whi:h i divided inio 2 groupx: liglit, ihat u hich sub,talion im praently Jkplayed. 
burn al[ „ight. a,id thi,% Ihi•11 are xwitched Igure 3 shi,w, a photograph nf Ihe Cani,/ 
#Ir at 1 am ludieattry lanir <hnw •hich Ronni 

of th,Ke i c}Tanne·k are Mt in The ··on" 

p.'ition. As alt Ihiatim' con,rolling the 11kV 
trand.,ion network are interconected. irre- 

31 Ii,rfh FIN Rela'p spective of Iheir source of •upply. ie. Ihe 

A „ove] type of pery Eens/lve el/h faull 11 kl hu,bar; of the Power 5ta,ion or a 

rtl,y wa, recently develliped by,he Sali,hury itep-down point from the nkV »tem. 11 

Elcutricity Depanment. In addibon to ils was decided u separate the Superviwry 
nornial function :D an e,Irth f 1,11 relay. it Sy:tem oininilling ihe l lkV sub.tation, from 

also give. warning of •mall leakagm to car,h that Nintnilling the 33kv 6,hgations Two 
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WIFE BATTERIES 

Redditch 

THE FIRST ALIALINE 
ACCUMULATOR 

• SWITCH TRIPPING AND CLOSING 

• STATON BATTERIES 

• NEVERFAYLE EMERGENCY LIGHTING 

•FARM LIGHTING 

• PORTABLE LAMPS 

NIFE FOR LONG LIFE 

AND ECONOMY 

Sole Agen#5 

RICE & DIETHELM LIMITED 
260 MARKET 5TREET 

JOHANNESBURG 

P.O Box 930 Ph- 2,1 0961 

108 



11· vERENIC,ING van MUNNPAI E ELLME•/I](stiND[RNE.MINGS vin Ulin]El'KE AIRIKA 

1 

mi ,• ir. '-' ·- , •• O/3./1/14 • ' , ,·• :t-?Lz-/-•t t-L- 

/47 

,1 

entirely independm systems eitch will, a (c) Alarn, 1,1 ihe '/crat, .„,]t fire.figh ting 
z.eparate con•mon diagram and .eparate ./.Int: 
operalim keys were Lheref,ire in,talled. and 

(d) Indica(i }n / tlic /0.,ii,iti / ,Iitches 
each ster-•lo.n *uNation wa, *it I,1/ 2 whkh make the lire-fighting equip. 
pdrt·,. 3 33kl and 8/ 1 IkV #uh//bi nient in·,per•iive, 

A (ela| ,)1 31 channelk nre available for {e) The operatkin of ci„nit breake, 
each sub.lati,]n allowing for the indicalion inierlocked Jh a warning ignal 
/ a maximum number of 20 faciline, and 

ff) Bu:hhili relay alarmi: Mr the /(int,01 9./ a n•aximum of 18 faci [ilicj. 
*g) Tilinictering of ammeter ind volt. 

lhe •hole iniallalion caterx for 20 -- 

Ilkl sub. n':[er 33kV 5ut*.tation, and 40 - readings; 

,[alie[,4. b•/ A capable of heing ex•ended. /h) Telen)/ering of }wir> •011/ge,: 
rhe Mowing facilides are available for (i) Telephones 

each .ubstation 

M) The indicalion of the p,i„[ion of all 4.2 The Coiumm D.,:.am. 
•witchgear: 1 he con,min diagram cones of 20 pair, 

Cb) Alarms indieating ihe tripping of a / lamps each pair corre'ponding t. one of 
,witch: ilie 20 channel a•ailable. ane lanip /ming 
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Cm!,- _--T•e.y•ter' 'St.•Mt' -- - -mal 

41['RE1=8,/ - I FEREEME 
/EEE 

El,EWICN A n nrnoN a ...'•. 

«427=714« 

-*-d*/ 
GENERAL ARRANGMENT OF CONTROL DESK 

me device in ihe ".in" pi)Nition :ind the /[her a tel/plk'ne, 1 channel for the warn· 

in the ··off" ,„,silion When a di,play / 4 if a .wi/83# opera[ion. and 16 

being given elthet ane or [he olher i,f the channel. 6 r /rcum treaker, 
20 la,ips 11,1.1 be 1•1 4 Where. hi,wever. 
the total number of switche, in 11 +uhxtalion Ihe LJIu]111[,aled *i[kli)*. (•• ihe wingN of 

i. 91 than ille niaximum allowed fur. ihe the contro[ bk have wallsp:,rent etiver4 „n 

redundan, lamps are automal,cally blanked whicli *e engraved 111, n.ime and nliniter 
d to 41 id contudon. </ the kub,1 1,LI[in. 1 + ingle line diagrani show- 

int allihe hwitches in Their /„rrect *que,ke 
The 20 chanilek have heen allocated a, 

•ith their 00/ 1,% und •heir normal 
fi•1!uw•: /,ition, „hether ··on'„r'441'·. Thih k 

4 ,) 0, tlie lkV +Ieni: 2 ch,imek for inilic// by coloured reg, mihing the 

-fighting equipment, 4 Lhanne], for indleatorM (in ille .»tern di,grarn which can 
8,1, alarms. 1 Lhanne! El,r the ea.ily he changed 
arning id , 4/hint operili,in. and 

11 J innek for cire,]iI hreakerj: A " :f ke», i.le fir euch 4.i,bdatita. i' 

(b) On the 1 IkV +le,11: 2 chumnek for / vi/d which k'le,b ihe Untation lo be 

#re-fighling cquipmen, 1 <hannel for uinnacil 1,1 the Iininion diagrim 
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A furler .el of keys. un¢ for e//11 iwitch. clwng tripping. [elenietering and telephimne 
.elect, 11„ partic „lar .witch which I m he <'peralion'.. 
liperaied „r telen.Mered Pii.1, hmion. and AM' ihe con[/1 Ak are m,•unled 

ke» c,imnk,n li the whole equirmenl initiate * buumeni, for le]:macring. There m 

DETAILS OF SUPERVISORY CONTROL PANEL 

INVERNESS 
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1&4 
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-- .ED' 
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2 amnicien for each ,4,[em. one *caled (d) A long negative pul,e of ahout 20) m 
0·600 amps and ihe other 8-1 1(• ant/. The see. duranon, ual for the checking 
600 amp ammeler i' normally irl circilil, hi•t feature 
i.hould Lhe reading he zi•,1 linv. de other Ce) A negalive cheek puke of normal 
m I elinnected by nleans i.f a ke·, One duration 
v.i]Ink[:r i, pr,iv,de,1 1,2 inilicale bu/Ir volt, 
in ilkV Al the conclusion Nuttatiom. „f Ihi, ·,cric. of pulse. a one yultineter IL. 

indlicale t.hi•jng battery lead> v,ilk li' 33'V sub. signa] will he giwn whjcli is po/ve 
·.lat/ni and a further wilimeter If the 011•talion indkate, the Ls in a heallili, c mdilion 
condilion i,f ille .ub,talion Iripping butterie. and negalive if a repeal* 4 4 occurred. 

The *re seque®,3 deer•hed ab,we 1, 
C,ininion al:/1/11 efincellati' n und lamp te.1 being .ent from tlie substatiOII I, Ihe control p.h bultins 2% lell , ]all/' ilk|lelltil •ntre whenever a 1"Hy *Wy E being requested. oper LIAR con '/ce 'he cqulpment 01 Should a device such M a eircult breaker th¢ c.imn,in diagran, Figirre• 4 and F ·.1/uv which was .In.ed. trip on a fault, an alirm 

the layinit of the con[ 1 de·k in delail Wil[ Nound in the cantral room and the light 
behind the window a.sociated with the p ir- 5. EQUIPMI NT FOR 1 HEE ticular whimin will start to flieker 

SUPERVAORY CONTROL SYSTEM Openition of the common /:irm /:ine¢l pu,h 
butun i,ill 'ilence 5 1 Ihe hooter ",1 '"penilio]• Genend 
of [he substation ke> in call for £3 display 

1 here are tw„ 4/parille ·cls tif equipnlent will change the light in a sicmdy one. 

ingI]ed une for Indicanan und alarnix and Should a circuit breaker or olher devic 
the :ither for remote oper/ion and vele- Lrip or change 11% po,ition while a di,play 
n•elering, The ··ame ke), <in the conunon is being given, a speclal ·'repeated trip 
diagram are, however, ubed 10 ··elen a par- elling wl]! be given m indle·ate [hat the 
ti:u|ar Kilh·.talioi, disp|" ir no longer 'arreel. A new display 

51 1 *ill [herefore have in he he Supeniwic¥ Srven·. revmed. 
. /]ready mentioned. A display on the common diagram i: left 

.Ic pair of wires 

is require'i lor tile unrilitis c,ncelle,[ openilit,11 of the on h)'han,1 bysten'. 
The maximum allowahle loop resistance i.4 Checking fealure• are incor,»Tned .„ 

1000 ohnit Thi. line !„op „ fud frnn the bolh ihe ,ubs,a,ion and [he Con[rol Room 
30 /011 10 Al, tripping balr·' insralled '0 prevent :1 dillay being given *hould any 
in ead Abimm with a steady current DI *equence of pukes he mutilated ihrough il 
18 - 11 mA. An>· interruption / ms mal-operation of ihe Ill,Ipment. Should 

gead)· current. Nuch ar. one cau=d h> a more [han one di,Play key have been 

faullyequipnlenter a faullinthepilotcable OP'rated. one diAplay only will be given 
will caux¢ the alarm hooter in :he control 
•.....1. 5..1 7'hi, C·imnd S, /82 

A complete quence of /|1 |'0 A, in Lh: c..Ne / ihe Ni,per,Im,ry •ywem. 
approximateiy 5 •onds and con,prl·.6 the one palr of *,res. 1, requlred w,111 21 

following element. 1,•aximum loop mwieof 1000 ohms. fed 

I A preliminary fron, negative pul.e the control room butler, with a sicady 
current of 10 MA This .ies,d. current pro (bl A xlarting negative pulse, vide> again i cheek on the pijot cable 

(c) Twen[Y ·,Ignalling pulses. each of equipment 
aboul 100 n w duration and 

A con'plete 'equence of 'ignals las[' 
luced by ;imilar inteml, WhOSe 

polarilie, depend approximalily 4 •¢,ind: and cons/s agali, „pon the position of 24 Pul- ./ foll,iwi of the 20 devites If for In'lanit. 
Lin.uit hreaker No 1 is clo•ed. the C) A pyelin,ini,r> po•,tive pulxe. 
pulse will benegative Nnd ' i[ ibupen (b) 1{ighleen sele,tor pul», each of 
ir will be /Kilive about 75 m.!,Ix. duration. Of %,hicti 
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17 will he /14'live :ilid one. 111. coil in,.Lrument Ammeter re:idings have 

selceling pulse. will be negilive. The Iheref.„e 1,) be . iinverted i:,1,) ])C v (311:,g¢,4, 
Pkn# Ihe negauve pul,e in th: A, the sub/:ilion ,/1/Jon ke„ are 
tram jidic,1/2 which dront breaker common i., 1*uh :he Super,Mrv .:,1 th: 
i. to he gelected. Ciin·.rii] Syst•m• a di•rl.i> 011 the e<>i,•rii<i,i 

(c} A volia•e pi•i•e which fi ilegmx rf d,igr.ini i ekea £,utonxiikal,0 NA>re a 
the 6/.1.ilirk Ioltage Ir be 126· teleneter,ng or •wi•chine *mon. The 

nne[/red and positi ,/ if any current l> NUL ze»I| con,pletion ,/ a vivi[Lhing oper,i- 
m be teleme[¢red. - auioniaLically cd· 11'r .L new diNpla). 

Idl A da'Ing puke Whicli N negalive 'F '0 3% to provlde a «u:21 .11:ck al the coi'[rol 
a .ir uil hre:iker 15 1,> be : 0.¢,! and ./. 

poNitive under all .# cireum· Check fula /in again ine,irporated 
.... // pirverit o•ly i,peralkin 2," •he equip- 

(e) A po/K inwrixi,ing pu]• ment Llirough /ilher mal·Ore:.,eJoll or' 1116 

4*0,•r iht· or2ratMn of mor¢ (h•o 
(1) A Irirp,111 Pl•IKe which i. negai.ve if one key Should mill nper:ilion mir i blue 

anv Lin/11 hreaker k to he tripped. Indicallng |,11••p 0]1 1]le I (ilitr,9 De:k d 
and Pitive under all oiher cir¢um- 

ligh( up In addltkTTI. ihe ·ele,lilr key for 
dance.. the owl 're iker 1, he "per.Lted must be 

ig, A jong nel,/i// puk· / ab,)111 2510 Jepn·A,,ed wJ[Ii .3/e ]1:ind while ihe Inp m 
m ,'I d u r:, 1 LI),3 u ,*il " a ch:ck ing Il.e '.I ..in i. heir' ile.... lith 
Ieature me allier liand. thu, 21!ariling ,milht an 

i k,quence ,>f hignalb ia •ent 1,01,1 the uCL,il©null uwl[Ching OrJral,rn. 
Control In the ./pri,prial 'llh/£'thili It Figure, 6 ,]..w, ] ial·hinin,ivic.ill> lhe 

[lie sub,laaim 1 1, received theie 4,9•n:* pu|%11/ M?q„,tti:, Ir .L COnlplete L,r¢ratian 
co, re•117 a /jilive elm·k /k I m ack The h line Kh w. the •up¢rvi·*iry wl.·Iii 
fri}itl flle buhble/50,1 '0 112 Con"L Rece'P[ el,ing a d.1.PlaN whiel, wi . c.illed for fill/# 
/ ihia cheek Bille clear, the bnc loop for ing m trip .11£,In, It .11(,w, circuit bre/ker 
telenielering lint operatkin of I L·Inull No 5 (,ip/.1. a,i 1 :ill :1[lien eloe[ ind all 
hre,iker cannoi howcher be inilial:J umil a rel.3, in the normal po'ition. 
wa rn i ng m.11 h :„ hee,1 d over t he i, per · 

Tlie flurth line sl„r-9 Ihe •·1[r„1 9·4em. 
vnrry 9=In Rele:w of the kcy openiting be:,1 breaker 
the warning *nal clear' the Warning lia, glve,1 ihit ircuil L 

antrol sys·.em No 5 will be clofed 
Mr ihe »peral>n of a ¢]re-uii breaker. 

In the •eco,il l.ne Ihe rupervisory %>veni Thi. warning fcalure. which K,Und, a indicate. tlial the waraing hooter hab 
hooter in [he gh,tatian h„ heen incur· unded in ihe *ubscition. 
porated in order to guare against (hc 

The hfth line b * =11 4ysten, PMLy of niawenan,-e fit•er,, w,irking in 
the wl:,tion. / .i mitching 

.end operation ing the ekning hipil for circul I breaker 
N. 3 :·INI .11 511: .Ime tin,e letenict¢r,ng th• bliould not have been c irrie,I out wiihin hall nuit of breaker No. 5. 

a nifi"e of a warning having lied' given. 
the line loop I released and the whole pro· Ilie Ihir J li,]2 'IOWS :lgai. 111' super.iwl 
ced „re has to he reslaried. yptun •iving the control dli. pl:,9 :ind show. 

I· circu i breaker No 5 closed 
Whenew u witching ,>perati„n i, carried 

oul on a partieu|ar /rcuil breaker, ihe i he uciu:i] shape & le pu].e# can he 

curreit of Iho[ circuit 1, :automalte:,11) 1¢1:· M in Figure 7 which ix the photograph of 
melered. It N. however, /».sible w [cleme[:r "I• 1)•Cl||0gr:lin "" during conln"'Inning 
4 orum wl,mt 1 1'//* oper:luoti 10./ 

being carricd ouL 5.4 Mditir,1/ 1 ///mu 
All 1,·Irnkler,ng i' carrle,1 ••11 wh 1 Iii ad:]Itio,1 10 #he „,per,„i,v c<Mir"1 

*:Lk dirit current pole,111.11 01 riegal Lk· ,·4 „Pmer.' whit·Ii ",1" "' 04"]"lly "t 

p•larily Wicli opera(. direelly a Imm/ rel:i>'. flector miliih,·• :ind litlmr Poil Office 
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t¥pc equipn•?111. furiher apruratus i, periodical elleck'if lhe lock·out Twitch has 

required in al[ 4ubslalion# 1„ colinect ihe heen rwore.1 ionormal. 

•[irervi•ors eqi!.pn•en[ to LI': switchg¢ar. 5.4.3 Reiume Opennum. 
5 4 1 Li,ji m n ami Ahin . 1 nierposing tnercury type relays are fiued 

Auxby M,lacts are fitted b each Lo eadi eircuit breaker 1 hes¢ rehys an 

arcult breaker to wll.:11¢ elle,her it 1 conneel¢d („ 111/ elosing:ind [rippiny,i,cu.1, 
8 shows ck).ed 01 open A rel." Li fit[ed ir[ th: on the mitch c,intro] handle Figure com- 

nion circull tron, the Lripping bullery to the SUL'h .L rclny wilhout I penrex Cowl 

9/ch/ar toinilinte [he switch iripping 54.4 41:,51:re,·ine. 
amm 

Interp'.ing ':irrent :init •01[aile lang- 

5,3 E ile-Ii:htint Equip./. foriner' wi'h //tiers are Le,ineced to ior- 

Tlik dqU]pment /,ch relecm uition 

Imidi· in the i,per:nion of fmlk I „ib, 
Mi,rporaies u pr.,4ure swilch which 
a.·1,11/03 11„ Irt· 1,[airn i,1 th: C „i,[n.[ R<,oin a 
1, 11,1 intorpor,Ite, d nunually-oper.,te.1 
lock.out .witch w],iel, 11 1: to he <.perated 
#he,/vcr ihe „,bgall<,11 1# being entered foi 
nklintendike purp<,Nex tO guilri 2.al,141 the 

.ice,dental rele ie ot carb.in di:.alite. rli 

pc>ilion of th" 14'ek-(,01 -let k indicated 

iii the comn„in <111/.wn i n le 41 111 nianaer 

5. ,„• cireilic hr¢,iker I Ii¢ ,„Illr..I em in¢:r 

„ theretoic war[,ed it this <wlich is 11/Ing 
oper./. and U[1 :INcerlain /]rir•. IW. 

€0 1 
Fig. I 

r„ponding instrumen[ Iran:formers on the 
€•itcheear a. I the closing batterie• 
Figure 9 ,how, an inter,o,ing current trans 
former with m rectifier and diodes for surge 
,>role/[Lon. v.ith the m/r rein<wed 

The d:,pe of the Iripping baileties k 
mete:cd direet]> as *hey *opply the o,per· 

i visory equipment. 
5 4.5 Wamule Hor]!£7 

'1 his hooler k ingalled in ¢:1,11 subsia[Lon 
Fle. R. 4 operaies from IIi: [ripping batteries 
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ASSOCIATION 01 MUN]CH}Al }:i F.' r..n U. J·AKiNG.9 01· Soul'Inn· AFRICA 

5.4.4 lidepi Ii,iev it' imkle charge. 10 1 ./elli baticry room 
A 10]eph„,e i, Ms: illed in ., 1 [lkl,lub· whkh w/:wn# imi the 11/tery for th: 

£ Llil,11. Ah dll ,&'h' Ill[.0 4 with likV MA.]e i:..1,0 equip..1: 1 11: ure 10 .h<*w• 

mikhmr .ilg contair I IkV iwixhyear. I fron, view an' 1-,gl•re Il a rear VIJW of 

iwle 1,1 (he •tee] cabinets. R 1:/p/ine i. :ilihc,ent for both 

5 5.2 Sihirmi,in 
5 -4 7 8//4/:D .4'urmi. 

or<linarv al:irm relan energial from In e..Ii gubs ion der: ire 2 al 

both the Ruchh,ili .,larm flo.its .ind Irom mounled dieet Nleel iubicieq. une inctiuring 
4/ling .1/per./re it/licalo. wilh max]- 1' 4" x 2' 0" I 11 j' for the super' Ily 
num pointe. i' pur'le tlic 'upervi• eqi,ipmen, and // mca•uring 1'-4" 6 

al.innx. 2 -8·' x 10" f i 111: ci)'iri'] equipnien'. 
These Llibick' con[•L n all eq,]ipli•ent •ith 

5,1 'um(·18 [he excepli'm 01 'h: inlerpo'Ing 'elays and 

55.1 "m'r,1 /6'im . 

The cquip„,/ ill 11,e inntr.,1 r,»11,1 2.4 

IN:/led Ili Lm, places The coniniori 

ingran elipme,•( such ax latii/. keys. 
purh bulk>8*. meters and ]10.„er :ire 

imiumled or, ilie conlrol .lak All olher 1" 
2/poit·,1, wh im. 2:epper Nwl[L·heN. relay, 
winden 46 . ic/'t,irice' 'inil (er"19.1 equip· 

ine .-r, r• 6' -/' X 4-8" x -4" :ind 2 

lie••uring 4' Or x 4' 8" x l'-1" It=ch 

0 the i,/ ru] 1·oinm The hai:Lery r¢quired 
for 11" coritrol 04 ulpment ,+ h N/ell. wilh 

4 

4 { 1;13*21 

Fig . 

mlerpo.in• 1,1.(rument [run,fornier: winch 
ire niounled M ihe 'witchgear control 

panel.. 118# 12 shi,m the .upe„i•ory 
ci,hicle and •·igure Il the u)[itro] mi]E 

As ihis equipment N ver> tompait. I]o 

1. d]%7'* were experieliced i n fi nd ing 

11 
'11 ] fil wa|| 3/ce in all sub,tati'.1. 'igure 
14 894 [he o/M] room in a step·down 
0/inion with twu $ 01 0]bicle, m 

exiher ,iue of the :.l,h,lation L 1 Al•k/11 
h•,ard. 4, n 
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A...C[ATION OF 'UNICIP.1 ELECTRI ITY UNDERTAK]NGS Or '//1'11.R' APRIA 

6 OPFRATION OF THE for the ilk V new,rk. All equipment on 

SUPI RV!,SORY CONTROL SYSTDM. the Ainirol desk i, iheref,•re ,tuplieated and 
iin be >per:ize'! 81:pe"temlv and 'imul· 

6 I Glic/' tanen,gly In onler to <11*linguish ihe two 

mqu,rn•nix. ever' 1- k carefully labelled 
A brief de,t ripnon ./ th: aciual operaria d in .tili|!lian, Al[ keyx fo.r the 33kV Ilet. 

/ ihe xy'ten' will Nlp to clarify 'he design work are coloured yellow while the ke for fealure, dexcrihed in prieed'ing r w./graphs di; 1 I kV ne,v.ork are blii,k. The engraving 
11 hah m he enipha,ked agnin 11:11 There of ihe iran p:,rent qub/all m window, N in 

are iwo entirely 1,1.le[,enden: sy·,leins red for the lk'v· whi,tatian. and in black 
iridalled one forte 31kV network and ono fur ihe 1 1 kV •ubsm, ions. 

The irliheating hmps of the common 

li:igram art· col„,re,I :reen la hhow open 
3/viees :1/ amber to *h,iw /46/ defices. 
T],e wl> exceptions ,ire die lanip·• which 
indicate the operation of the fire-fiehting 

.... equiplin: which are doured red and the 
11'1'p indicaliny :ill inc"iling lejephone call 
fram a .ub.tilion whigh is bble Th„ [amp 
k duplic ted no kip or the de,k. 

6 2 'i,/iri,ir,im 
1,1 .!Apla, of :1 4/*win i,; required. 

the mpective wl ,Ii,n ke v which is 
lahelle,1 wil (Il/ sub4( cilf.lit numher k 

turned do„liv./ird•. /1 xlays in Ihii posilion 
un[,1 relea•al 15 hand. Imn/:diately 'he 
while lamp behind The ·,ub,Tuion windaw 

lights up, "1.ifier con'pletion It Ihe pulsing 
.:quen.: die lanip. 0, [he comn,311 diagram 
t,ie a di•play £11 condilionit il the ·alb- 
un. Returnine Ille key 1.1 ihe neutral 

.,2- 
ro.ition di':connects the sub,lation from *he 

imimoa dh/:im. hut leaveK the light on 

lie]•ind the substation windi,w Turning the 

Fig U 

1•.. 
Fig, 4 
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key upwarux m//Ii,hi [his lighT Thi. i. 6 4 7'ele.44'ne i 
an im poria nt fu ' 1 Lire w hi,11 w I] 1% eX pld!11,1 The i,pera[Lon of a call peh lition on 

iII 1112 next parn,raph ihe telephone in .i •11!b,tatioi] will e:luse an 

As mention:il behire. bhould uily devlle ularm in •he conlrol rootn 1. lhe g.e way 
in the subst:iii,„1 ah „11 1, be„,6 di.played 8 a •witch irip. The di,pla, will ·,haw :be 
ch:ing: £14 /'sil]')]i When :i 

,] ger•er:,1 1:pealert lamp marked ··Telephone·• Iii „p. Ir,JJ 
alarm .„un.1, which light. up a *pe' 11,1 wl•ile di>pluy has been called and Ih: telephone 
lamp. nk is an indiC:,tion ihal Lhe dll,play key heer, •1:pre.•ed, tlie 6•|•„|• ME 

un the einin„,11 diagrai,1 111: ,<intral rrxmi 1. m loi,ger tion will be estah]Nhed. If correct 
The wb.Lati:,r key mil.1 now be •Ishes rele·i,ed to call a .ilb'•alion, LE 1. Dily 
and depressed ag:Lin. thUM •,11|Ing fi.1 nece„ary lo depres, ihe ,;ubstalhm key and 5 now 

[he display. zelephone keY. An alulihle 1ignal will 
be given in the .iib.kilian 

6.3 Ahirmi 65 felemcia•. 
]f 10¢ a nime•er re:'ding of Should a circuil hreaker a particul:' 

in a buliatation circul • reql,Jred, the ..ubstatioli E ./]ecled 
trip. ar rhoild .Iny ot]•er devlce meli 414 fire- h depr=shing Ihe approprial: sub,lation 
fighting 441/,11 4 u BuL·hlkilz r/lav 

the :Lirm hooter ;aund· and [1, key, the tircull breaker is thei• 4electril 
Jperate. by 
liteht pihin, the .//'/ri:,le behind Ihe Ew,[ching key <lown window of the .kilal,011 

ward; where i[ remains until in /11,ch Ilie rele„ed b) iripping h.„ 0/lurreli *111 +Larl hand Thi, flashine hrine, the 
[»Pre,s':in of .wi alurna ':Incell". higher wle:/nmeter 

on ihe Lontrol ded in the Cirtuit Shook] 
lion push hutton will *ilence the linoter 

ilic reading be M low. ihe ton•mon 

Deprev.ion of /0 .ippr,•priate hLI[i•(.ition key animeler [elemeier 
will give key i·: depre••ed and ih a di,:play :ind co,10/ the tl:*,S hiwer 
li,ht ..ge .immele, 

inlo i [eady light A c,i]npari•t•,i •il . put in Kircuit. 
thi!. di,play with the .ingle Ime dJ...im For volimeier re.i•[ine. ihe procedure ic 

on 

the Mul.,lion window will Jiidicate wh]Ul +impler The suhs H inn i. wele. 1:,1 in the 

dev'ice h.i, ,hanged i[N Do,Nion frani norm.,] u>u•| way :plic[ derre•Kion of a coninion ke' 
will gi•e :11 inf|i, :/ion of biwhar d. Tl•Lh 

11.40/Kilme, 11:,pperl. th.,turalitbreake + facilityix ivailableonlv ili llkV ,„h,talion. 
m ['11 '1341:ilii'n' Irip jilm,]121®ou/y. 1/ al presem. Depres•ion of a •econd conin•in 
this L.,Se ihe fla.hing lighb wm appear key will give an indication of Ihe clo.ing 
behind Ihe •indom of l,rith,ut,%101,(1111 One hatterv voltage Closing !,atterie• are 

11/:iw will / rcque// b, depre»ing (he iritalled re'ly in 33kV Nub.1 1 tions The 

Muhs„m key ,•lk! 1110 lighl behi•id U Ne:'„IK| oper ition ,/ Iwo „lher common keys wil[ 

,/1,/1/N./ windl)/. wl,(1/ correar„/ding kev pul[ [he iripping halicry voluneter imo 
12 n,iI I|epres.kil. wi|| 5/1 Le /9 1 ri][ind:r &, C LICUit of Citlier :L,1 1 ] AV <r u 13kV . iiI, 
call for a iliplay ula later st'10. •lation. 

A fault in the p,1/ cable or termir:t] 6 6 Sh·ii'W,i,12 0/emmuM. 
equipmen' .)nnect. . Ihe pilots I [I' As ile·,crihed previoii,ly, clo,ing or Irip· 
Superviwry equipnne!11 will ·au/ the ping 2, cin uit break:r n:quires select- / 

ord bry alarm honier. The flashung light the sub4tati:m, 41[Nrition of the ;wilching 
will india[/ „h,ch „ib/:ilion it, 41Te,ted. but ke> upw,Irds in which pinition / lia; to be 
no di,platy w,11 ippear on the „,1,imim: held ag:,irist a *pring return. and ttepre•,ion 
diagr.in on deprrui.in of the •ub•lution key. t.f the conimon close or irip push button 
The f[£1•hing ligh :1]st, cuimot be changed 11 Nhoold be empliasized [hat any mr]· 
into a „dy ligh, un[,1 the fauJI lia, ber,1 orerat,on lof the equipment. 0/ the aa ide nia] attended i 

'iepre..1 of n•ore than one s'hstation or 

A fault In the pihil cable „[ 11,0 conir„J vw'/hing key ,;mullaneD//y. /111 re,uk in 

cquipment will Jil,hx „p i red h nip bel„/ 11<.n.(>peration of th: equipmen[, 
the sub>tati in win,low 1, well a, a •u,imion Al /Not. the only ,/,uit breakers ion· 
red ··line faull" inilii.,Ing lamp nected in the remole control sy,lem ure 
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those in the 13!V ··ub,·lation' The "u all, M•1 ,/ the cornponeni were purch.4 
hreaken m the ilkV iubttion, .irc no: locally. hut Minne wer: drawn frnm exkting 
equipped will, electric d] clos„ig device, 9111 41(>ck:. 11 i, theretore nol /„„hle to /ve 
the excepli,» of soine 11:„ing uulo·reclo,ing a reliable Nure of Lhe ti,cal coNI. incurred 
relays The en= of Ihe m/miwol lili by dhe Departr•ent, p.irticul.irly lecamum 
eir,uit breaker-/ eleclrical do·,ing de, 11(/ ch/k was /7 on lhe lime required lor 
heen] #arranted. with lh: exception of i few ihe d¢Xly, work. 
whid, connrol Ue. belween the 1 1 kV and 
33kV ,>·,lents. The,e will be equipped wil 1 1 The Supentiory /inurut Sy•im 
closing holennidl in the near future :ind then The equipmen: fi„ ihi: mlem was pur· connected for remnie conimi chased hy publi, lender The lowel tender 

61 Rateine Oper/un. wa. accepted which w Juntiallv lower 
A very tniparlan, :on.ider:,Ii,in in the than any /her The ciwipmem for Ihe 

use of a Supeniso•y Conlrol con:rol ronni System Muding Ihe oper.iling de/ i• com- 

plele reliability 11 haw been fi„ind in pia/jice coht £5.400 Thi, um include, in•Il•[ion 

h due to the fae[ that contact: 01 .ill ch.ire. 
telephone L>·pe equipn"" "re elf cleaning. The commor, equipment in,talled m each 
trequeni op¢:ration & 01: equipment Will ·.Ul»Mtion m £423 por •11!14(,Lion To 111,4 
en•.re thai Lontact' ara .2]wai' c·lan and u musL be added l],2 d •>f 
Ihat dux! interpodny 

or /her n ilter doe. not seltle or r/lavi, ami in,lrumen, tran,former, which 
any moving parb. e £57 per circuit hreaker 

For thi• ream dhe practice hi been 
establish& In,lall/Lon 10 coh™ varied between £250 an,1 

0/r:,te Ihe entire 9[em i· 
£350 per sub·,alion .gular inlervak 

At the beginning of ewry 8 hour dift 7 3 P.Al ' ./. 
Ihe operalion' con[rol]:r /1, for : display 
of 2/r> sub/.,tion. thi„ The mlinstal]¢d checking the hy.[en, c,impria .•ine 

pmizien 0/ 170 mile. of pilot cable. of which half :he 
every circuit hreaker and other 

device. ]f time permils. telenele, leadin' mileage consisia of cable havint' 2 FLA / 

of .ill current. and voltage, 1 .040" are also 1:Ik,·1 [eleph•}ne ca™luclor. In :1{|'|Ill |Ll 

at e,ery shirl. but I f Ihis k no, po.vhle. they he pikil core'. AN mentioned before. a 

are taken once every 24 hour·. large qu;intilv of thi' cable mid been 
insulled fur 

S.ili hing 
a number ,/ year. The 2.11 

operationi caltn,il. of cuu„, 
of The b: carried [wo telephone out reeularly But aN the 33kk pair' Ba, never .i'Ler 

1 uned .eparalel¥ hui it <n be as·.unted that .·,lem i. . present operaled .h open ir wah no more tha,1 1110 01[ of le 
rirl/, Ille open points can h¢ chantol 11,1. c„pper 

and insulatiwin 01 111:,: 0&*. C,% 1hey allow ihe .,pening and .]osing of .ome 

u·Luit breiker :i east & every sub.1.„loii. occur> ihe F:,ce of 1 he wibrmin* normally 
11:al 

b emi,ring the funclioning of ed.h d in pilo, cable# The pitce of .uch cable 
I 

31:,1,0,2 equirmenl. Tle interpoing relays approx'n. ely /30 per 1.ODO feel. 

on ,·ircuit hraken con[rolling spur line• Approximately 20 mili of pilot cable 
are d i,per.led except when actually Con,[slsof< 10:eleph.ne/,m 11:iddilion 
r¢4uired far :ener:G xwoch,ng operat,(in• to ihe pihi I>re. and home 60 mile, con· 
The.„ relan „e hiever of the mercury [aing 2{} or 30 telephone pairs The Loo· 

type whi,h i Ktremely reliable an,1 I i' ductor // in [h,be ablch I 0111,31] 1,luen,Ned 
[herefure feit th.11 111/ ·ttence <if chnk to 1 064" in onter to reduce Alie ]„op 
operatiD,1. wil| not 1/,pair the rc],abilit• of 

res,•[ance 00101]g run• 
the equipmen[ a< a whole 

The Hddilian:,1 m/ of fur her lelepli/ne 7 COSTS pain in a ./. c.thle i. £4 ta 15 per 
1.1 it,IDir«·4WireS?,4/,0, palr of [ mD conducion per ].000 Net und 

All equipment for use w]th this Kistem £7 per pair or 1 064 tumductors. In addition 

wos designed und earruLLW deparrmen, to the cow el the 2 pair pilor cuble quole,1 
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POWER IN THE LAND... 
Th 5 impressive picture i of the Ele,Iricity Supply Commis'on's 

Highveld Power Station in the Free Stale 

:..................................................................t 
3 Boilers The Complete - 

and 550.000 lb. per hour Ash Handling Plant 

: 970 p.s.i. at 905 F for the Whole Station 

INTERNATIONAL COMBUSTION AFRICA LIMITED 
22 AMESHOFF ROAC ':MAMFONTEIN. JOHAN'.aUAG PHONE 44 9138 

WORKS· AkeERTON. TRANSVAAL 
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8 OPI RATING FXP['R][-NCE. wd service Li expected of dic control 

The Direct Wire cquiprien'. Snten, ha, been operal- 
ing almoi[ faul[]e•bly fur sc•er.il The time year.' required tor the rebloration (81 

·.upplie. following m[ages of Aribulion 
1 he Superviuiry equipmen, has now been equipment ha, heen apprai.Lhlv .horiencd. 

in operation for five yearb. hui the Comrol and e,intrinl of ihe tran·:mi•.ion ne[work h 
3,%[en, ha . onh •/211[9 been in.talled anU been immehurah]¥ eased h „ fell 111(refore 
M. i yet fully i,per,[ional. The following :hal the in·.taltalion i,f Ilie Supenisory 
refnarks refer [her¢ture I, 0,:per•cne¢ with Con,rol Equipment haq been iu,jified in 
ihe Supervi„,r, Sybiem only. 

ever> re,pecl 
M..1-operition & the equipid in ihe 

Q. ACKNOW1 IDG/MENTS. 
Control Rinm k •ery· M but faul[, on 'iny 
one of ille silh,talm unil, occur on ihe The juk wbhex express his dianki 

average on,© a rion„h They are detected [o The Cit, Council of Sali,hury for per- 

di,ring the 8 hOUrt, Lheck and r,x[ified mieim m publkh thi• paper. to the C ily 
willim a few hou„. 1 hese fauk. u,uall> Eleerrieal Engineer for hi, encouragemenl 

require either Ihe adiu•iment of a relay and :idvice and or to <evern[ of his .'Olleal!lle• 
for their 3/hor ihe replacence,11 •lt aw/ance. rinall, ihe .[ c,inden•er or re,i,1.ine¢ 

Cert lin mod i i lion·, which were earried oui expres/, his thanks 1,> lh¢ A.M.E.U.. for 

i,t••i re,]ilce•! Ilie pronei•c•!. ()f ••in•e re|a}• having piven him lhe appor,unil m pre·ent 
1,1 nia]:Id'u'lmcil t. Lhi·. paper. 

Fault' i.1 the pilot Lables were a[ first ID. BIBLIOGRAPI[¥ 

mole trequen[, hu[ as.ill weak los.such 1 1 'n·h Knme Ele,·iric,i! Ievelormen:% in Ihe 

a. had Jilinis, 3 re gradually eliminaled. the> Sul,Omr' Are[, A.Fll /;inver,mon 1.6 

.]inlini•h,n Irequeney very rapidly. 2 Kiddl . M./hiner· 0/'r.,0-al (an T,1 . 
/0 'll.11% 4.1.11/' .>.1,•I.. 1 F F '1",In ! 1 *4/, 

D,niage lo oub·,talion equipment occurred P . 

on I.. ocia.ion: and wai. Ir:Lied /0 0•er- 1 I ' Ren'lle C'/ILT/1 ./ DIL"butinn ./.1 

dle' 9/Uced in 11/ piloi cable, during ni,r•• E·le,Lrie.1 Rev n 1919, ' 141 

the pas,age of he•vy faull curren[• 1hrough 4 U iureck Negleaed HYdru Eleclric Op,Inr 
til,mieh ir, 5 A ' A EJectrical Rene. Il,81, th¢ hieh lension cables which are laid in the 

mi, tre],ihi aitjAin[ 6, th¢ pilnt cable• 
M Omce type burge a rre>,tors were filted THI PRE.SIDENT: Thank ¥ou. Mr 
to boah /,di of e,ery pilo[ core 11# for Rrod. 1 will r.,11 •,11 Mr John Wilwn w pro· 
"perv,"r> equipment and uppear ti, haje pae .1 voli ot lhank i„ ihe .LUthor 
cured th' Injuble. Mr. J. Wl[ CON. Freinria Il affords Me 

No rouine mainlemince hil. so far heca great pleasure m he able iD propme the vote 
carried oul on :rn> part of Ihe superviNory of think, 10 Mr Brod for pim* to u, 

ins(:111:ilio[•. „ the viry low incidence 01 [o.lay hi. /per on 111/ S,ipervko„ Remote 
faulls did not *.Irrant it With the com- Corilrol SM.te,n d, ilpplied ki the Sall,hury 
/,sion,ng of Lhe ('onlro] Equipment %!ikh Dmrihurion neiwork IM is I he coneratu 
contaim man>· mui¢ pari thall [he Super- lated on [be very lueid explanation he ha. 
pki)ry Equ/le,11 211,4 1,061'itin may change. given and on the orderN priemilion of the 
Te.ting equipmen, h/> 11=fore heen con- ··ubJect which, after /11. i, riot th, e:i,ieht 

+Ilucied #i,11 will enable (he rouline cheek. ow with which to deal ince il ha „,9 in,iny 

ing of 'ub·.talion equipment6 to N .rried facets. 

M. It i. propo.ed lu carry out rou,ine 1 di' 5/p/043 there is any eI,glneer In 
che,k, mon,hl> at fin[. Experience wit] the *upply indwry who i. n/ jeals,I of the 
Indica¢c whether the inlerval between checks reputalion of his undertaking m regard [,1 
can he Ing[hened continuity of Kupply to c,in•urne„. Ang 

In general rt can he •aid thal [he super. thing. therefnre. which a·.4+ lo thi# end .L'/ 
vi,ory equipmen, ha. given exce][Cal rer¥/C 15 hoth teehnic.illy and eN,nomicallv fe.Nhle 
und judging by M pebnlance. an equally niliveng:,se hi„A:,ttention 
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As Wr. Brod ha. indicaied. only In the 11 91,V cli•Iriblimr cables radiatine from 

4,1,111/31 2/ unde/ak „16% can re n.e he each primark .ind gle|1 le „,hs/,11„,1 suppl> 
placed m coniumer' lo indicate outage' and The I [500/413 250 volt distribution •uh. 

other de.Lurbunia Oll the »Mem and # 6 // 3. of 206 to 1000k VA rating In [h¢ 

t/bution nelworks grow and bee•nie niure M]hurh. the 43] IC) voll main. :ire fed hv 

complex recourse muki h¢ had w more re· up / four'[)0 'VA ira n'former in paral]:1, 
liable und delin, Le me,InN 01 pm-poinling tee:*ling [he mnin• :,1 •[rategic po•i:ion• 1 h,· 

trouble. This un be n relatively •imple »tem while having the /v:intage „f Ile,1- 

·.upervwry ,»tem •ha. a• hm heen don. bility alid improval#//ormer ]23/mg. has 
in Salisbury. can te expanded [aler into :i [he di./vantage [hal one or two tram- 

1/1, Auperv•or' remole comrol *lem JB[ fi'·mer, niay lrIp on transient fault. Lauxing 
whilt facilitie, hhoutd he provided, however. the remaining [ran,forrier, in Lhal ared Lo 

will depend larget} In 'he pariculdr di•tri· he overhmded and 'i.gihly damaged 
bulion Ivout. the number / nanncd Nub· 

For iIi. ream. fit Am ihat of 
slalion,i and the ,•rganiutional "lup pro· 

improving Ihe conqurner Kervice. , direct 
vided in rhe m a con,umer and break· 

wire alarm system •a, developed betwee=, 
down services Thu. ihe fi.rm „f lhe ,/tem 

the individ, Lil di•irihi,lion g tions nd the 
and lhe fa,ilitie, [o be provided mug n¢.. 

viltile ,/b•talion,, aad }'•Iween the hale]. 
•arib viry front undertaking to undertaking. Iii ,/st.iii:; and iheir m.x:iaied primary 

The nnain value of a paper of thi, nature. 4-i],iwn de Th,·, prinide, indicalum 

whith A nece•caril) largely ilescriptive <,bvi- of the [ripping / any feeder .irrull breaker 

OU' 4 lies m prowding a u,eful referenee to or any bre,ker controll:ng 2 200 k VA 4[b- 

0[hers 40 mav h:m under consideration slallon 

•Dmething h kimilar nalure ! don'[ there- 
Thu /nA ilether wi[h the alarm, iii· 

t'c rei prnpo•e :c, w:,inieni on i[ d•r«·ily for I 
dical# :ind comrol Uilit[¢S ..liated 

bviou•]v h.k the thorolh k™,wled# 01 wilh [he prinuary ·,tep·do•,1 *tali•in :ire [he„ 
e,ygem :ind the i,rganixationa[ •eiup for 

trangluned to ihe cen'ral comrot room Aer 
hlch i[ 6 been ilcumd In.lead ] feel 

the 'upermq :on,rols>blem. 
in> mi,It L[•eful con1ributi7 would he bi 

outlne briefy [he .y•tem wh•ch we have had There are / pre,ent even .uch wh- 

in oper.it,an in Pretoria durinf the pa·[ len vation, „f 20 MVA rating eail equipped 
year• wi•h •upe.isory remi,le .*,1 equlp.* 

initially quite lavi,h fucililie, Thi, were pronided Supervis.wry 11/mi,ie Conir<,1 S>hiem hui is Ad for 'he experience has shro*n thai ·icme pro- 'upervii'>n and Lontrol 01 vided Inie ir und lh¢ 
our primary I¢p-down stalion, and the no u"ul pp" 

pre· 
viouNI, u.ed 'upervi•ory sysient hA h/n pre#enl »clen, i. Llierefi•re much more 

niode·,1. 
iuperimpched in nuch [he Name wa> as h:„ 
been done in S:ili,bur). The •upervi>ory control N>Klem for eath 

in Pretor i the primarv ir,n,Im„]011 8,% Primar> xep-down wtation provide, Ihe fol. 

•ne ./|I. 
lem cii,™1•1• of raili'I feeder• operating :i' 
33 kV. m·h fe:der supplying a primary •lep (a) Indication of me Circuit CO.Jition. 'f 
down st:aion <4 20MVA nominal rutinp the 1 1 -51/'itchgear in lie 'inwry 
Full [ran'former arid feeder gindh' fueiti· stution. 
M R pravi•led al each prinmry wn 

(b) by me:inx of teed /:indhy f:crier. Cli>··Lng and tripping of ilie #C[,11131,g 
feeder ·Ild &,tellite leeder .ircuil 

Fach primary Rep Jimn ,!ation supplie, breaken 
two or [hree *atellite vih//lons on a 

IA ind„ .tlon of the eurren, in [he red 
won,]am trainmi.wn ,/tem :11 11 5kV 

pha.e of the incom„0, und s.nellite 
Thi. i :i ring ma,in feeders»leni No that ihe 

feeder. 
failule ./ drY ,»: 14.ler able hetween sub 

•1•[i,in• will r. use an interruption i,f (/ InKIicalion of Ihe tappiny pi)%11ion of 

•Uppl>. Ille 20 MIA ,(ep·down Ir:tr]*fornicb. 

124 



/12 'IRENIGING '·an MUNM!.ALE ELEKTINS[TE ITSON!)112·L.]NI -n s.bl.IKE Ablul<A 

Ce) C'ont,nuot„ inle:,Ii,in of 1he vollage friends Kif Living,k[Kne, aikl finally Gerin, 
on the 1 1.5 kl side of :he 20 \IVA ton. haw heen re.p,in,/03, -ke me teel 
tran'.me' Ihai fuiure conelion.N .0/1 he va•lly 

W RaiNing and lowering the improved Lf 'Imeone M.'| *pt :ind :i,]OPI [aps on 

the'e tra:,sforniers. a//eni of,uper¥isor> comrol for our del¢- 

B.... al lirge -particularly our wives and 
Cy) Thirty alarms. including Th: di.iribu- daugh["1 

tion 'ubstallon alarms, hre .,n,1 20 
MVA [ransformer /mpera[or¢ anc Mr. Brod referred lo cost,. an,1 8/id [hal 

prolection alarm· and ion,¢ fleeiino the ings are explained fairly fu > in 'h 

alarmx indicating transient phenom- pap¢r I .irm a hule vague ahoul ihi,, I ni.,> 
m such :Ls th: ftow of earth fau have i n,IN,inilerNIood ]•lin, buL I 11:ive n.}t 

current. nulde up m> mind wheilier he ha, 14 4. 
'la[Lons or ].214 ·.11///ion·· /11!pped wi' 

Maimenance co:„ have been very low an,1 thi, •uper•,s,iry •quipnient, and at some 
the more 11,1]31 failure, have been due to dirt ihing like £200 ,• 1,1 per •ub·statmon I uni JUNI 
on the con[ ac„ of [he telephone type equlp really curious what it did £,c,mill' :At Satif 
n•ent or 0,•idiBalion of [he auxiliary •on[aci, bu r. 
on ihe swi[.hear No rou[ine maini:nance 

ha. he= foultd necisary 1 am particularl3 in[,re,:ed in,he refer 
¢ike .0 rhe abil],v to adopt preve/ive main 

The w//Isory control *cni hri• proved ter.ance 19 vme of :]16 Aerhilive emb faull 
co be a valuahle 100| In r,jumine ;witching red> ind /0 douht we -11 he r litore ab,mi 
operation, for the main[¢'an': and repair o ihat laieron. 
equipnient an /2 netwi,rk, and it. value in 

$ respee' has been greatly enhane¢d h> Onc other i[¢n, ihill 6 inlere•ing i. Il,L. 
the w of mobile r.dio filcillies whieh make warning leaiure for ·nminienance filter•'· I 

it possible to control *wiwhing operation. think is the name uxed I query Ihe rete. 

from an>pari of lh¢sysle m. F· for [hat. when 1 pre•unze anyh,xly work 

Ing un equipment In the ,"ubit;,non nnuu[ In conclu,ion. Mr. Pre,iden[. may 1 again have Nome form of permitio work 
e,prev. 10 Wr. Brix] our deep appreciation 
01 Bll lh, trouhk he has taken in presenting On the .11 her h:Litil w hon vinu uge the I m 
/ paper which ,hould pro¥¢ a ver> u·,eful fit:ers' perhap' the 'irigin 1, 'iurely 
reference m many of our men,hen and mechanical, 1/ 1 refer to a Louncit],1 who 
formally propofe N hearty 4 <,f thank, will be nameh. who kernel L„ imply that 
to himI cleelrical engineer, coL,1,1 <li. ri„thing gh 

THI· PR! SIDI NT: Thank you. Mr. 001 their me.·h:mical counterpar„ M uy I 

Wilhon. remind him I have never known of u purely 
electrical ./11, 11 ':Lb .|Wa¥% beer] . 

1 now ..ill :m VIr Kan¢ to second [h¢ I. te n,eehanical hreakdown of „inic Jiurt i,1 tlie 
of [lanks el¢clrical qupmer' 

Mr R W KANE, Johanne.burg Mr. 
Ser]ously 6,*, ladie. lind gentlemen. Mr Bric [h•ugh, for Ihi, .B uf in•lalla· 

L]on-1 Ihink there iN :i 
is [o be congratill.,le,I tendelic, 

on le we][-pre*ated 
iJ• every 

m ut u, 
and *mhhly de,·criplive paper, and which (lhal gii,Il·1•{)y tendency) m enJOY 

doing many thing, [hal nimy be troublenw. v.ill be appreclaled by our member. when 

publi,hed. 11 14 a plly th.,1. hy the nature Of hy temele control in prefer-Go having o 

Ird/e] 10 :he loh and ,10 it arll| I think iii 

ti,wigx, everyone i. noi :ible zo be prehent al 
planning An inxial]/Lion of Ihi> rlature, o'ie 

e„rv con,ention an,1 [hu. full> obtain th© 
.hould move wilh caution. pu[ down /I 111: 

advailtilge. of 11.lenin, to and enjoying the 
function, ihal you woukl like to crmide,, 

preMenlalion, cut ihem in 15]f. and illen .01 down :, Mi 

n. event, al the W re. 7/1, starling more. I have had ¥er> Ii[Lle experienci· ,£ 

M brida> 1,1 Kitribu MeN'lie the excellen[ this sort of ihing. hui 1 1hink [he mt:r..I 1,·,1 
„r/MISill/:1 kir »hi,h our //rewries. our .len k M rallier i.ve /. il•e i ,4 cire],1/1,1s 
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1 w-ld like. on your behalf. 10 Join with ing. in Aritair and rn the Con[Ine/. and I 

Mil Wilwn in th,inking Mr. Brod for hi. hive ]1„ di.ubt, nni il„.hi . 1 31]. of its em· 

very excellent paper and I hm greal cicne'. 

plea•ure in seconding the voie of thanh. In Por[ 1-Niaheth wearcai [he,[age when 

THE PRES[Dlg: Thank you. Mr we ar¢ giving consideralion to the po<ibility 
K,ne. of installing .uch a sys,em. but before doing 

..0 we mu,[ bc ·alidied thal h will pay its way. C 'en Ilen'en, y,u have he rd the va le of 

.pecially in [he.e day• c/ difticuhy in abtain· 
thank, 40 ably propoxed h> Mr. WLI.On. 

ins e..pit# 4 ,uch devel/nnien[ There are 
and seconded hy Mr Kane. will you plea•¢ cerain »,18 [hat we do instal] and loak 
indicaw your apprecia•Lon to 1112 author in 

upon [hen, 21. an imurance Fore'ampl¢. if 
rhe u.ual manner. 1Applau,el. 1,0 ton·,ider bu„ zone prdiecii// in power 

lo iNA bull rolling gendenien. wilh re. Mation·; 41·11 pniteeli,in mily he in,[alled 
gard [01"nictering, I a,ume that ihe ralim initiall, and during ike lite u,F the ·talkin 

of the vari./4 feeder current tran,former, .:i) never i'porate. bul it il l•penil. 'MI•e 

are nal /IJ (1/ .ame 1 would iherefor, like eitativ/l>. i[ proh:!hly pay, for Nlf over 

1,1 :14 ih= author how £, di// reading on •mi•,ver,lwain. 
the reniale indicalif unmeter. i obtained. In ihe :afe : f Kupervixory ren)'1:e control. 
in other words. a reading which doe, 31,)1 however. 1 wa, womlring if [he e,•nonic. 
11£,ve ti, be niultilmied hy a con/// 5 ihi• 01 [he .»[en, had been ci/Ill, siudied hy 
achieved by .Icting.uitable r,[ios for th¢ 5/Ii.bury: hefore .[e¢/iny to go ahead with 
inlerrowly turren, iran,formers. so rhal ihe h. Ag/n, when was the [inie con„dered 
Mer:ill r.i[,9, 01 the primary and interposing opponune for Uie in· ,]lation of much equip. 
cLirren, 1ran·formen rern,lins the qnie? Ar¢ men!. v.hy w,„n'• A ing[/[led in Salisbury 
Lhere ank more conir i hution,i M year. ago? Wh> w:t'·1•[ it /;[pon¢d in 

Mr C. G. DOWN]E. Cape Town: 1 8 bali,bury. 4 uncil len year• hae'? Why 
r,[her Lniriqued by the ,[atemen, made in n the pr¢// zinic ehoNI:n? In 0[her wia[N. 

[he paper th.[ there are I.200 •ubslalions R at whai /:/0 in the de#:]opnien[ „f :ho· 

ili,hur> We in Cipe Town // mark,ying undertakinu did Salisbury consgier i[ c.xen- 

ith ah'jut 300 substalion' at pr:Knl, 1 tial ani [o inslal] s Lieh 3 system ? 
Nui wondering wha[ cloe, Salahur> regard 1 <lon'[ think hal L]Ebur> ha, ihe operat- 
a. being a vuhatation? IL may he ihal any· ing experience ID dale li, gike Iny mdication 
ihing Iron• a Knull iran•fer mounted on a 01 the efktivene„ of Ihe sy,Lim bul I can 

role, or a transformer kiosk whh a few H RC remember. 2 years agn, when I was with the 
fue. in Ii, to boniethmg involvnle Dic or Johanne:burg underlaking. buper·inry re 

more tran·,fnrmer, with EnT and L.T. mole ,·ontrol wa. iniraduced at [hat time. 
•witchgear are all regarded a. being sub- consequently. I wa, rather disappointed thal 
stations. I am 8undering what bubhwom Mr Kune, In hi, remarkh d/ lin[ yive u4 

in 9/Ii.hiry fal] wiihin Ihe *cope of .uper· .ome indication ot how [he Wte,11 hail 
wry an:] rernole Mu, ant[ how min v 'ir wor kai in J 011:Inne•burg during [hal period. 
Nuch „,bstalt{]n. Sali.hury ha• Al.0, where 1 feel iii.0 thai Mr. Kane mighi be able [D 

6 'he line drawn in the appheation of ™per· cive li, .rme ubeful Inforn,[lon on the 
Mibry and remate control, que.lio,i of tlic economics of 'upevwry re 

THE PRES]DENT: Thank you. Mr nlole COIl( 11 "1 initalled in 1,1 widert:iking 
Downie. Anv further di,·cussion? THE PRES]DENT: Th:nik you. Mr 

Mr. D. MURRAY NOBBL Pon Elin- Murray Nobbs. 

hem 1 imt congratulal¢ Mr. Brod on hLS Mr A. R. Sl BSON. Rilk,•Ln,) 1 would 
ver> excellent pdpir. but I am par[icularly like 1,) join In ,·<)1*ra[LIIal,]]g Mr Brad for 
*wed " l]" co",01]110 of [he i]Nalla· ihi, c•Lreme|¥ valu:Ihle p:ler. I hai Mi 

one /int I Muld like (0 rilihe 1 1}ip'k h 

1 hiv: •¢in 'upervi'or> re,noie .i,1•in'J [rue [h,lt ·,on,e yeL,14 beft,re S:11]sbury 
equip/// in//[ted / many large unileri,/ deckle,1 1/ St' 11 fil ·,upervi'I y rem & Coll 
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trol they did ir/-111 ripple con[ro[ for the The Lh¢n 20 KV neiwork •upplied by twO 
aulomalic ·witching of wawer hea[cr. and power statkin.. and a number of radial .ub· 

Aree'lighiii]' a. gions, Two conducion Der ;uhslation 
•re uxed for al]:he functions, I wonder •helhcr, including had the not done ,0 

previeu•4. 6 m.ild. have revi•ed dieir 
approach zo ripple ci>ninil m such a manner Franklp, I didin [hink Iliere wa, much 
Uhal the two fun=ion. wi,uid have heen in 

w Mig with the equipin:m. but ihe deve]„p- 
corporated in [he ime s»[em ment of :he /wn. and [he co., of Ihc :quip· 

We our.'Bes .11 [he In: men[ are on Ihe min[ at thal time, which was in al] about 

point of considering .:.ry coniral. an] £26.000 M probab[> relatively cheap by 
are rather in<lined w a »41/m whi·h woutd loday' .tardards. 0 1.34. I don [ think 

enable mor: functions. than ,upervisory con- Lhere wa. very mh wrong wilh lhe equip 
trol alone Io he included. nient. hui 1 ihink There wus an awful lox 

wrong with the pe<,p|: L„ the con(riD roon, 
I would iu,l a.k [hi, 4u/lion wouk! th:> who ,/elne,1 Ii, il/ke Ilii, eq,•i,nient en 

have con™ideal the In:iner differm•I• in 
tireb amd did ni,1 iru•[ it There h./ heen 

r¢411¢Ct „f .]1 thie funct'•m. Ef 111, ripple one or two wronc indieation·: 1 :hink Mr. 
Coalro] hal nat previou* he¢n :csialled 

Nitn[Nin referred 10 21 coinple te 'llul dow:]. 
THE PRI S]Dl NT: Thirk you. Mr 1 rememb= being in 'he I iritral ronn• ime 

Sibgon Are Lher:.iny further contribution: 112/rning abou[ ten niinuie, 10 •even •hen 

Fra.nically the whok of [he [own h.„[ <hut 
Mr R \1 0 SIMPSON Durban ! would down, and rhere was ® doub[ aboui ith: 

6 tike li) Ihank Lhc auihor for hih paper 
'Upervi·.ory equiprlien[ give a true indica· 

il k '/ very 're:,1 interesi to, me a' we have tion of the rution thal did e,i, for a p. 
no[ aN ye[ in·/]led 'upervigry ren/le con· 

t]on,1 ilie levin. 
tro[ in Durban having kept [h¢ •ysiem ver> 
:mplc in " conirol. Lving in lar rehed on We have plaid In order recenlly for 

an :,larni ·,y··Letn fruni Srop. of .,1.tation, : ni,lher l>/ of equirmen, 21 111,13:ther. he- 

and from Ing|: impor,int sub>lation. Call€ the whi,I¢ pa,[tern & the exi.ling nel 
work w][h [tic third thiwel •, al,iin •.inning I wouki like to har mir¢ 1/ Lne opera· in and ten,1 111,3 tii ,hrink the periniele, i.1 

tional experi¢,le .f 'll¢ eonin•,in diagram the lown. has ehaiged lh:. [,pe of witral 
m[:ri. I priume fr<,in the paper. that th. 

wem will be more of .1 uni[ natiern. which 
aulhor 6 retain¢.1 b{•th 8%1=ms in opera- E ean u ¢ for :In• individ/:11 rub·.tai„,n 
wn? 1 would like io know of hi, experience 
of. Kaw. a ven serious shutdown affecling a We have cut down the l'unc·ion, can•i•tel· 
number of maior vubstations on the com- ably. [h¢ earlier equipment gave remote con 
]non i{Neram i·,41©ri. and in the= circum- d of iwllcilgear, which we don'[ think ,3 

garm ire Ihere undue delayx in handline ne•e•ary or wise Al[ we want i• indication 
switch m [h: .ev:ral substalions control·ed of L ho ,rai e of the .ysten, 
b, the one r:immon diagram? Thank wu. 

From hi. :xperiena Nuld he use [he THE PRESIDENT: Th,irik you M 
cammon diagram sysion' for al! fulor: Kane, 
e•ten·.ions. leaving Ule e•i·.tine direct line 

Mr. J. E MITCHELL, Sal,aurv Il mm „it #. dhoul any further exten- „ 

obvia. Mr 
sion•? Preskle/, th:,1 1 am not going 

. reply e qule a /1 of thlie .l]Ni•I' 
Thank vou. Iha: 1% for th© author-but I did wan: 10 

Mr. R W KANI, lohanne,burp: in repl, empha'ie one or [wo featureN "f ihi' :upe 
lisor' ./.irol 

toi Mr. Mun.,v Nrhhs' querv. 1 1 [lic hest <4 

111> reLM].Don /1. .Iper•on •onlrol /1 Th: Mrn olic R in .ihwer hi Mr Mprr,i' 

J aii.„i.4,1 g wa. ardere J eliher d ur ne l iu hohhi. (an . n,wer fx».2,bly· iIi it Mr Br 1 

w. or lust prinr 10 :he w.r. anil in•,alled M m¢k und ih:,1 13 111:, 1 1 .laided thk 

oniv afer 1]le wal. arlil w• de'igned [0 'un Foukl he requiral /2 far biak L |919. al,L 
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M In I 919 Ihal we fir·.1 'lirted tu pul 1 ihink it # 1,1,1 be /1.t .111„Ut ]1•1/,v.ible 
lephone com int„ .GE= our pilot wt,]·4. p lo niak: oul 1, econ,imic· caxe for any coun 
/ over the ye.ir,, really, [he .I.11]L,| di,ect C]| Lo prove Ii. the,1, Ih H it would p i> 1hem, 
ircs have c.,2 u. -y little [110 4.4 01 le in hard 6|sh. Goo•Iwit] and publ/ rel,Lio,/ 

copper was when copper B al th.,I wonder are exlremely valuable. but it is em ,ardin 
fu[ hpure of £50 a (on Noine /,i wa• pu, al' ..* 1/ pu it aerol . Cou•,til il• 

in 'Mn £.AL when * capit,[ progranime ic to he 
/on.idered. The ..r .i••t li. 1 did wai,L 1/ 

¢mplladke i• the trenlenili)LIN In•proveme,1, Mr. ,•, Pre•ident. the der :4„1 4 been 
public re]:/„ins I Jin n* g„ing [u tb,J,14L [he reliability of €uch a ./1/n, To he of 
abou [ ihis, bul the fuct (/ [lie m.,tte, „ thai any value a[ all. one mu.1 he able I rely 
I don'l think iher: 1,-1 v.a' going :29 34, on ir implicitly In Sali,hury apparenily they 
= day -bur certalnly nat Ne week goe. have ha,1 good experience .0 far, bul il G 

h [hal we don·: /1 Nomeihioy ],ke hall a rather young Preloria has haillen yeari, 
do,en letters-le[ /r:, not jw le k·phon: :lah johan/„hurgh:i• had ·*,me--hui ,pparently 
-from men,her· of [he public who Jume no, inuch uid, or [ don'[ know to what 
Writlen In arid Ihallked u, for [he exped[:JOUN exlert ihey huve /,ed iL-but Pretoria h/3 
way in which the Nupply h.4 been restored. had len >ear. 01 wie :und one wol,]d like lo 
and i ,el puhli, relotion, like Ihal N wurth know from Mr WII.on wh:tlier they con 
u „in.1 derable an,imunt „f money Iider it aa Implicitly reliahle 

The [hird point i Ihal when we ,·:illed IN Thank you, Mr Pre:ideni. 
tenderh orlginal// fi" [he fir•t 'uper•,Nory lili PRI.SH*NT·Genltemen. I pine) think and equipmen, ihere were ..lril,U' 

K willadiourn for 'a now tenderi. 1 ,en't :ell you where ihey wele 

from. hui [wo ar [},ree were ruumd */ {C•inventi,in ,,1•Jiouncerne/. fi.lk.wed) 
£25,000 and 6,4 we .1•cepled m one 

nianufactured in .I„brriltieburg fi„r .,bo CONVENTION ADJOIJRNi D ut 
£6.ODD 

Onre•umingat!10()am 
Mr. (i. J Al[.1 I IR, Blwenift„licin M 

Preiiden!. 1 wi•i,Iti like ti, add ]11> qu of TH 1 PRI *11)1 NT I .adie• and eenll¢- 

rh ink# 1.> Mr Brod far hi, vcr> in.(ru•Ii,e 11'en. M'm¢ Lwo years ago when municipal 
p..r, ele'lrical engineer' wer' racking their hY,in.4 

to sc: how Lhey could carry on in the f:ke 
Wc have been Loying with [he .le:, ,/ of ever increa·.ing cos„ waholli incre.„Ing 

.uper visory con, rol We 11.ive ra•110 com their t.,riff,, ic wa. 1,11,,unced in Ihe pre.. 
munication on our »Meni, #Tid we have /4 [1.,1 ihe .S,mbu,·g Town Comil had de- 
al://1 on 31 KV »gern. but th:/ i. sli]I c W LO li, ke the nae,Nary geps to reduce 
not ··uflicient to keep w. in Louih val, Ilk their [arith by Len per cen[ 
11 kV 931/m :8 Nlich. £iii] even kh: 33 Kl 

switching 1 thunk Indav Mr win Ahlfter, or Sawd· 
burg i, going m tell us how [ha wm accom- 

The point [hal exerci.ed our minds M m phshed I have n,„ch plea•ur: in calling on 
nononiL :ine libel *peaker, h.ive [ou,hrd Mr. von Ah]Ren 1 3 presen[ hi, pap:rcoli,led 
1111 11. hul it p. ·,till Jkil very cle:1] al .hal Audio Fralueney Remote Control rian 

•tage one 81.1 gi, tiver 10 In•talline ·upei Eleciricity Supplp Undertaking': Di>tribu· 
visory ex.'rl [ion Network 
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The Application of "Audio-frequency" 

Remote Control on an Electricity Supply 

Undertaking's Distribution Network 

By 
J K. VON Alll rn N. B.Sc. B.Sc (Ing} 

1-OWN EL} (TRICAL. 1-NOINFER- 
SASOI.BURG 

1. IN™O[*CTION whkh i. to be fou,id Jii pl,Iall• evel' 

modern home [,1 , lay :,Ild whkh :Le,OU•i:N A,r 
1 ver .inc¢ lh: d:ve]•4,menl of Ilie &„w. quile .1 .,3 n.klerable 'i'noUIR '11 1]le 11,1,| 

ship / Sasolburg m 1911 the large inere•Ke el.aric ener/v mn·.Limed upon don,Nic 
in the „,st of di,aribution equipment ove premilies. In rhe ca·,e of Saiolburl Lt #,1, 

reumt yearN haN sci the problem of ke,ping /41 .lbl],hed thai ,ipproxima/l, 33'* i/the 
the capit.it me.lmen: whhin reaxonable 1/ta] 1.1/J 1./en during peak perk,d, W 14 

pri>roni,1/4 Li, The energy handled. 40 [hai accounted for 1, domtic water lialier .0 

amity could b¢ 'Upphed at an economic thal the colilrol of thei calild [herefore le··id 
riff to constiners m [he: new town thai to a subsianlia] reduc[ ion in [he peak 
* 10 be a:,oci:Red with the 1/ion'* fir* 

0/: denunl on ihe ,!Igribution .4.(e/1. 
11 fnmni C'ual pr"' 1-ur:hern•are, a' i' In addition i[ w„ re./.ed that v:t„„„• 

111.1 h= decided lo e,tahli.h an all ele/- olher application, m,1 1/, 2 t„„1 tb: 
[rk t,Bwi„hip. the queNtion af reducing th¢ bu,iness af keeping tlie loud /iwii whiih 
peak demandi on the clectric,11 di,;tribulion ,•uld he performed wilh th„ equipmel/. a 
,·,,iem :in account „f the pre,en: d.n high typict] cx•mple of /,ch n the winote 
maximoni dem.in.1 cliarge• hdJ to & con· c„nt/,1 of 1/eellightiny in/.ill,itions with :he 
sid.red. 1/ ra„lage of mader ihle .. WY L[, c,Lble 

Coht' 
11 w A, ther/[ore. 2/li'ed th£,1 .'In: ine:in' 

01 : Antrolang [he load ca the dilribution A th#rough Mody 9.0 ther/ore T a.1¢ ok 
•weni which would enable the r:due[ion Llie „riou, me,hod, avallable m control IIi 
of .y. tem peat wilhoui decreasing lh, |oad 00 a dislribution s>·stem 'ind audia· 
revenue earning energy s:lles. would he I frequeney reniotc con,rol equipmenl B 

imnim valu¢. SubMequen[ inve"gatia eventually inlrodu.ed [OW:„d, Llie middle (31 
e>tablished thz[ su/11 + In:thod of con[rel June. 1959. 11 will now be the object of lh, 
had in fact heen in existence fur Nome con. paper lo give an acrount of the ·.ar„,ub 

•iderable lime, i:.hi.h i, conzinonly kni,wn ah fal[On which led to Ihe choice Of the par- 
knid or ripple Lantrol. This MN,1 1. ticular .>%tem emp],Ded .an,1 ihe general 
achieved h, inie•,ing sipnak inio / d,/Thu· effect kidd ihedding haN hj ilron 11/ di, 
tion nel·.vork which can then b¢ absorbed b> Irihution sWen, u, well /, ihe „.n•11111/tin 
30 senvive rela>, intlled upon [he addition. oper/ing experience ,il.1 9•e 

whilmen' prenti». which will carr¥ Out other applic.ition. "f the r:.01: e,intrl 
m required ··witching <,Per,ition by hnefly »le,11 11]11> be of inlere/ 
11„ onne,ling (hae con.uns which could be 

comrolled during the peak pe,Jod·. 2. REMON'. CONTROI.5YSTI·IMS 
IN GENI Rll 

A wmun]ing ilevice wh].11 mox[ readtla 

lend, A.elf [0 being con'rolled in this manner Befird it w:decided to i,10·Lall :' reli••>te 
k undoubledly the domestic wazer hcater contrnE ingallation, inve,ligallonsextablished 

129 



Ass<)(·1·U'TON OF MI'KlcTPAI ..R€ TR[( ITY lt·il•HRTAKINGS OF M,L: rHERN AFRICA, 

ifial varim me[INx]4 of load control are in 4. Audio-frequency vic"il Irn""'i"ion 

ex"lence taila> anil thal cerl 'in ex'ci,[[a| larou,h [he di:tribu [,0/ mains 

requir-wi had 10 1,¢ fuli,]I•J before %uch 

a sy „cni could be ju,Ified under r resem day Ai[Ii.,u?h multiple tariffmetering „ nin in 

condition• ....1 ./ 11' South Afric' thly ..c 

c./>.1 great popularil, in Ellie A' 

42.1 1 Riqi,h·, 1,1.·i•Ix ,4 i, R/,ine Co•m·,4 nican• 'ii' reduciny reak loads however. 111. 

S... 0[:In „#er. from in(lexibilily and Ii, 

reliance upon each individual con<unier 
Briefly Thece requirements are the foll„w- heekin• Iii.. awn economic ./vaniaae at all 

lili [mie, 0,1 ihe other ham! iL di,es .ippear 
1. The 494/m mu.1 pl,Nhe52 :I Inul[[pll,hy [h.it Ihe poi'ihility cxi·,(s of 11'ing multiple 

of control channek m al[Ow ihe con- tariff Alerine m conjunction 4 irh a remote 

1rn[,if a number.if vari•,u, consuming .[ro[VI:/ wherehy the ¢n¢rg> eo,14unicd 

/via and other equipment hv the don':stic slora8e heater durine any 

2. renk reri.„I Lin be nielered 
The xepardle]L. s>··,[em mi,•t linve •a,Aicien, range Whether th... wou[,1 hav, 11= ume etie,[ ax 
to extend / the geogr.,phica] Ilmils of 

wl be me che w,[h d reci contri>I seem, 
the .listnbution network. 

unlike 19 4 . the extr• cw of .1 dolihle ,/ rill 
3. The svsem musi he ix„en,ilive [a niter h.ts to he taken inio aceount. BY this 

ceanco. inierfereme¢ :ind network ],Dn.. however. Ilexihil[Iv of the ,witching 
di•[urbance•. 

rrogranime :c,uld he ach/ved in a multiple 
4 The + ten, 41061.1 not inieriere wilk tar,/ 112tering *„ni It Mul,1 have b¢en 

ollier Mvice, g/ a. 1/lephone. r:,dio of iniere,1 1 inveaittale [hix po#ihilily 
and [ele//2. M impihe .iny [im,[a- for[ber hut unfortunatelv thi> mean. of .on- 

thins on [he manipul"'in 'f the power Imlihils the 1/.il hit, nol yet been tried out 

I.In in p..Mice 
5 The sy.,tem ,hcul he flexible in other 

1 it= ,-,chel h 
words. *houkl nin be (ial di>wn ve given ver, kine /0.1 

k) u 
v.ilued mice in ilie I,„k of 

fixed reducing peak 
progr.,me 10:/16 hui Inle NW,1:1129 without chxkwork 

6. And. finally. 111/ mna·.1 :mrortari. uNI,eel mcch:iniw are vulnerable m al[ breakdown 
of all the totall annual coi of [he iii /,wer „ipply. where,i. tin.¢ Nwitthes wilh 
renjoie con, ril] inst:ill./,1 mub[ be Ahork mhau. ihough reliable. ar¢ 

wall in relation jo the mon:!ari value expendve. InaddL[ion they can onb operale 
of the peak loadq and capital inve•.1- 10 : fixed programme :ind through one 

ment. saved Iherehy channel Qn that niainlenance 1/ adiu•[mcni 
Co« an time wilche' will 1¢nd to hc rather 11 was therefore, inipori:ilit 141 c"r,ipare 

1hese basi, requireme„is w,th ihe various 111811 
control s»ten,1 which are in 11•e at preeni A /10· wire netwirk for the con,rol of 
in order 1,1 e.lah],•li i,hich 9411 wn,•1•] 

peak I, d. c.in haailly be given thought 
prove k) he the heEI fc" the i•u 1,1 required in 

1.-,/ v ." [lie cost af Mitalling and maili· 
Sal#.g 

M•ining Rh a •>gem must be geographically 
0 .1. extenmve a. 6 di·.trih.iliot, network 

(2.2) hir,rui, 4/e,·i'Ii>,A rij /j.u,' r „j,/,il and •ould impose an ing,perable obs™cle 

There are a number of mten, which have for nios' Flectricit¥ Supp]1 Aulharities 
been. or are in u•¢ to re,luee peak lo id·, a„d The iranhm-rn of D C lignals thrtiugh 
[he•: include the followine the n¢utra] ef the low .,01/1 c network which 

1 lib been ihed exten.ivel¥ hoR Ihe en. 
Multiple tariff meier:nil 

di'a'lvantage. af heing limited k one signal 2. Tinze switch iontrol ch.Inne[ and 1112[ a great number (lf inJecli•m 
1 D C. Signal tranmix,Lon [h „31211 The po,nt. mui[ N pruvided [ nle» .1 addi· 

low vokage rciwork. tiomil Nuperil•/8' cimiral ne:work [, prn 
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Fided th,< %> %(L.1,1 Can dta 0,11% work 1,2 a A rad„al Ilarture fr,in• the foregoing 
fixed programme prtikiple.. however, ga. [he adoption of the 

*ele'lor p/n: p/. Ihi mi),1 G/nific.Hir *,f 
1Turning finall. u, the principke of audio. whi•h i• Ihe ·in,ru]•e inierval·· •y•[em in 

frequen:y L[1'eLL),1 i[ wi" obier; ed '11:/ il 
uhrh a gart impul.: c,Iu#/M the ach/nical 

can nia all ihe requirements mentioned .I.tor in le re=Ly to =art ruialing. To 
abo¥¢. Wit]' proper de"gn /: provision uvitch m [he 1.1,8 in the varion, Lhalinek 
of u mulliplicity :if ./trol ch.innels i. e:s>. turther inipii]Ne, are tran'Init!/ al de/,1,62 
ihe £11]dii, frequenc, impul,e, can he u·ans· 

inlerv 1. af•er [he wri impul.¢, •.he le,in'h 
maw' (0 zill pointe in 'he "Bork to be 01 (he ,merval detirminin, which channel K 
Conln•Ile,], tl•e eneTgy ,/ 1. conlrol sicn'| m he .wilched ON in ea h c»:. whieh ni¢am 
e. h kepl */ bel.m Lhe level liahl; Ii, 

that a multir][ill> 01 controt channet. ¢••uld 
cau,/Inte,·fe,01,/ to [ele/hone, radio and be :]lowcal C< r. 
le]:1#„n equipineilt They,ten• can turiher 
be rendered practically inimilne /0 "lerial It waN the/fore decided 1/ in/all "audio- 
9/ce# of 1„*Nre,„e where.™16 flexibilin Ir:quency·• remoie -Intril .quip/:.1 l. 

ct the sy„em i, und/puted, v.hith the "felcllar principle" w·ah ./,pIed. 
a, il proved to he ihe hex[ for ·.he il® 

(2 1, Im"I·/·.,que,14 ' Id,NI,I. C'inind r™u,red in Sa.olhurg and 11,0 I¢.1,1 likeh 
m callse inconvenienie to the conNilmer'. 

Briefl> the prmi,ple of aper:imm id audk)- 
ir./ency inj'Ii,in i. a• follows. (24) 0"' /rwuri·i £4 ·//ir,-/i·ique,re'· 

Tk cen:rdIL•ed rern,11/ control &:1||alion Rei.ile (·,i,•trid De#. 
,_,inipri•eN i•,•ecli,ir, equipn]ent located at 

wax .onsil¢nill 9.]Ile Le!,tra| [K,illi, Ilie Itill.lion 01 which I, inter¢,Iing [im noic Lha[ is 

li, mjeel aud,/requency inipul.ex [hrough diITor¢nces exiN,< amone nianutal,·iu•r' i. 

4, COUplins Cir:'111 Into the diblribulion nct. rentole con'rol .>31:m.. regirding the pre. 

# 01 k . The.: Nign 1. are then wran. m it,¢3 ferred fr",eme' i,f 'ignil inje, Don 
Where:is in cert.lin iontinental mil L K through fle power <11.[ribulion nelwork lo 

the uudio.frequria> #en,iti'.e rel:4. rn,e of b eni. The irena w. tow:ira [he ].nwer 

*hidi p. conneeted hemeeli the 220 voll frequencieM. general oplion .med l,i 

pha,0 ar,1 iieutral of each circuil jo he 1.ivour The following eon- - 

[rolle] on 111: ciaa"' prem]8. As an 1. Fligh iniection frequen,ie' preferibly 
eumina lion of the d ifferen[ sysic ms of hetween 750 5/ 16{If Luph 

audio.frequency remote con/01 will indicate. 2, Parallel injection at the main hii,11:ir, 
many dilterent prine•pleb e•iNt, the earlie•i 

3 
of which wa, [he mul[,ple frequcip Injection :11 :he internialiale sy,den, vollage 

level. 
1,1 which eve„ diZe,ent command wheiher 
ON or OFF. w allnealed m £, differeni 4. D:centra|,Kati"n "f tran' mitle.• when 

frequency and de•ecied by a •erie• of nee¢wry, 

[requency sens,li.e elenient•. in lh, receiving 5 Thc view thal ren•te .i.trol in... 
relaw, AN /: number of separate chinne], 'ions. being a '.L,h,kliar> irl/11|,•11"11. 
ava•lable ,/i lin// by the few frequencies ni., 1,2 de·.igne,1 t„ operate ,/„ 
which /ould be (ran,Initted without mutual ta'·lorib irrespective 01 any #wit'·hing 
inierference,Ihis methed of MJeclion even· or Inter·con..ling oper:Ii'.' th'it 
tuall. fell ou' of fulour. niliht take pl:"e in the netwol k 

Another .9.tem con,1,16 & a wngle aud„ 1 he choice of frequency ne am bel•een 
tre'len:y carrier, modulated with u number ven wide 1/mil' a. the tran•niti/'11 
of varinu. bs f/quencie,. At/r ihe characten'[ic' of J '1190/ cari gal v und 

detect(ir wee Ihes¢ acl upon a number of experi¢nu ha. .hown Ihal an op[#m 

frequen,·f ien,Luve elements in =ch rela> frequene> u„]:11'> 01•% for uny jivell nel- 
bu[ tor nie.hanial tea„,/. 0/ number of *ork. Cahle. ad 'er fuctor uirred:,ri 

i iffer¢111 411..nnek •hicli iduld be controlled condenson reprebon, r hunt M m:Lt' 'apaci 
In th 6 64, i. Lery limiled, w inipedancer .1 audio.fre'ilency 1,2 11'ai 
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if their upa•ity 1 Idge enough thei Jun[ level AM Iherei, Inally only tille trmformn 
Mi'ected co•nponent·· 1 dritin Mty u tion from the FHT lo the HT level md the 
large proporion of 111: audio-frequency tran./rmer inipedatice 15. 1,)wer a[ the 'Wer 
enely and iher¢by Iriouxly reduce the fiequencies lh]K :111 nican, Ihin mat a 
4/1,1 vallage. On Lhe other hand agin larger a/ more powerful und expensive 
the Impe,lanie 01 i,verhead line·· 11/ tran,· tran.Mur has i„ he inxialled 
tin mer' r,/0 in prapartioli to the Ii),1 [ro| The degree of tentrali•ah W f depet•,I requency „h„ 11 „le:, r„ ill,•2 5/11 1 allenuu- upon the nalurn] grow,h of 113: retgork :in] *er I,ing lini·• alit] 1],niugh [ra•i>•i•rmm whem 

he Ihe provi•ion of wnuld additional 
gieater 2,1 6 higher frequene[¢,4 Iii#|1 

v(,]lage ,>lepdown [rail.Irmer /'inon• I than a[ the lower „ne,· /Kily pre.1 1,[Ah le. the eir , 11, gh voltage sub 
The fact thut ihe propagalion character ,/allon i, 1-ally only increa.ed in size, 

ktic. of u noiwork :ire beit¢r a[ the [i,wer which make, the problern of extia high 
frequencia Ihan „[ ihe higher on/M. k how volidge injeclion more complied :i,id 

ever aion: not ·,Ine,ent 1.1 ju•llf> the eholce .1•pen.,ve .in account af ihe p,issible los# 
of a lower frequ/ne> b¢uu.e [he problem m *11.,1 •reng,h Therefore. if 66 ,)r 

of power li,r correction oindenIA N·hi¢h Il K.V inle,ion & actori:,1 :Midii,Inal 
will drain i.ff an exc¢•i•e aniounl of energy lr<rn'mit[Ing plan, cin easd, be inw'e] in 
iii 2,4 frequency. L,/ bc p,ver.i,me hv ihe each ,[eprlown imi/a,rnier :talion t],u. Llfe 
IN ,/ senes com]¢/ted audio.frequency guard,ny agaliN lov. in signal joltage /11,1 
cliuki, the 6ize anil coi of which is ¥cry /.Rible inierference, at the remate enA in 
Ruch h,wer ,it the higher fn?/M a. There- the ne, wrk. aith ihe added advan :ige thi L 
fore. only after .1 111„raugh survey of the the capital nullaY k kept within •ensible 
neiwork /„.de·leristics has ken made can prop<)rtion• to ihe expanxion of [he net,wirk. 
i •und decision be Taken regarding the 1 THE SASOI.BURG REMom 
frequency Io he adapted Mr 'he· remoic CONTROI. INSTALLATION. Lontrol in•ia!]ation. However, tile */ 

iniforkin[ con·.ider,ition ui delermining The 
the following i. d shon description of die 

in):clion freque'li> leve1 10 1he Interference Sa4alburg remole cantri,lin••allalion 
problem which /1 be discus·,ed In deni,I 0'." /...4, I F.I.(pl'el' IHier 

Theme,h/ of inieclion norm:illy:idopied 
'Ihe [ocalion of ir:i,hmitter, will depellu k /her ma Nuedion or parallel i,Vallon 

upon whether [he signak cre injecled m In ihle c.iM? of [lie S #solburg remote contr/1 
ihe low vallage {380 volt), ille miermed:ale in,tall:clion parallel injection was adapted 
volt:,Be. (fi.• ar 11 K.V ) ur ever 'he extra In Lhe La of parallel injecti,m the L „upli,it 
hIgh vollage level The injection / Ihi· kiw Cireim ir conneced on .i .1-pli:,%e 1,•i» 

vokage level will on" be an Lumon,Ic between the maill It K V. bu,burN and 
pro»ition in .mall ti,wns wherein Joled!<in ne?U[ral as i.hown on [he principle |]112 

M ihe 1 I K.V netwi•flq al each ?,,epdown d,aprenn }18 1 
tran'former :ub·station k tile preferred TIle min con,poi,4 ai· the p.LA,J|Cl 
4)|ullon. and b the method which has been .... .lipment .ire the .'Ukiling tranv ad.pled in the ./.111//5 1,1./.Illon. furnier T, ihe „indenan„ C, and ille /uning 
Although ,$6 :111111 extra 1,]ph v/lig¢ coil• L and all •re mounied k™e,hdr iii .t 
IC,1 ma> al fir't peem :Iltructi'e bed·Huse of eouplin, cell or cuti,le in Ihe manner AN,wn 
economy on tranhmitting " tloris. the Neriliu. in Fig. 2 di:dvamage i' 01 i, 9.nal allemiu:i[ 0,1 gill 
be grealer heatui tmi .(t·pd•,wn Iran/"rm 'L· 

FIN 1 hon;. i.e. from Ihe I lil Lo HI .ind fri m 
die H'I 10 1 r level PRIN/!PLE I INE DIAGRAM .Ire ee<jui„:red and 
may lead [ti imunitien' vt,Iteige ut ihc F,0 ] 

receiver. unle» a hugh i.,glul wiliage at hiw ( 1,1 PI ING CE[ 1 FOR PANALLE[ INJEC 
TiON %11OWll'.G INSULATING I RANS frequency i $ chosen -[h, /:„ ,1 „]I in¢arl F(DH 4ER (troni COL'PLING £ 0/IWNS:oil. 

b in energ> towarils the exlrn h,gli volia* (r-r) Ind T[JI'ING COILS (c·c]it..1 
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*DING ESC. rR•N•OAWERS 
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The ll,ning com £ire pri,vided -111 p iditdi k •it]Mci:in for :in/Lwork full load of 
pings all„*mg their adjust„lent „, 11 1 Ltic 7.5 M W., ih¢ Recond :onk·nor „Lut pre„ent 
1,/med emf of :be .vnal //nerat<ir woik, being u.ed ninly a• m /.indby unit. fhauld 
again,1 :1 unii, pow¢r fa:lor impedance llc ne,•ork full load howivcr. reach 15 
under no Inal filll net„„k load. The insula- M.W., 54,1. scE can he put into ,>peration I 
tiny Iran/ornier i jiho liued #11 tapping• oht,in incre•ed audio -tr'U 8, rk'wer .Lih 
./ming vanution of the d-11.,1.18:lh 4 am,ed nelwid imped.//es. Ad/- 

voj,age m •u,1 [he degree of a'=luillion lional Jinnvertor heE c.m of eour·e he 
actually ento,Intered ill 16¢ netwurk #alled in future when required. 

The aud]<1·IreqUenCy enery 1. pri*luced {// C mu,4 All).i•: 
b, 110 .un verlor .ct. a• .hown in Fig. 3. 

1 he Th- con,rol 4/ incorporate, m auto /> .1.1'im.•tic hui very ·imple con· 

mal]/ tr del[,1 mator siarief: for the M iral pane] r. as hhown m hl 4 and „ him[ 

in lial lo ilie rin, irt slihs, i i,Ni .on,ro] hoard. 
c,irlvertor ./. i, Lompel'ili,irl I..... h.]1 
alk» [he wleclian df either converlor « The c,introl panel or Lommand unil I' 

f. £,uluniane oper,ilion :ind[ lin impuli il.|Ined fur [ranxnlinini 22 different (louhle 
cabinet for tr...ii[Ing the aud/4ue,k> ..,1,ind'. eaili doubiliel.niand 'inving 

verial, Lo the ·c:¢<.ndary ,ide of the in,ulating a oin,urner group m he iwitched huth ONI 

tra]„Ii,rmer for Auper-inip™lium „i the 10 zind OFI:repe.Iledl).aN (,fien inde.Wred The 

cycle vill/gi of the distribuling nel•ork 10 22 m:,r.1]111> cipcrated conirol iwitcho have 

be /1,1,rolle.1 three po.ition. - ON. OFF and Al].10. 

TIle .Mi.frequene power of each con· MATIC one control -,ch hein, allocaled 
verlor w osi ilie 5,1•ilhury »r,lum is SK#. 11 *11 chinnel. W une M the' mlinual 

gilehe. is lurn:d fron, the ON lo the 01-F 
for example. 111: conver,or set·, :lre .1.Irted 
and In•pul·.c• mi¢c[ed m accordan/ d 

1*0 (OM,[14[OR •1"1• OF ' K V. /11)10 
rR[QU[Nl Y IN),1,1.R I.A' 11 '41) CON 1 Mal the .-llin: Or Al.I. :.airo] 9/ehe,. Thu. 

R()Ail 

,· '•M 

4 .-- 
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Tmon no[ Mly i. the required unimand grmvcs In which pin, corre,ponding to the 
changed but //St. tlle /(,„Inlandj /ready ON and OFF signal. can be xet which then 
given in all olher channel, during previous a.nalleaily atuale .& +itch. in 
tran4hmi,Aionq /re confirmed Thia i, par· parallel with the M.mual switche,, »herea. 
[,cularly valuable durl,/ breakdowns in r:,0,/:r' in t}ie ,·Inlrol pilll '11,•rlise tlie 
power Kupply in 'ec'lon. of le ./.,irk in carrm 1ransmission ofhe 'ommund' over 

caNe 111/ inieeted pulses were no, receive,[ b> Ihe en[,re network 
recei,ers in ihe affecied .ection. 

(3.3) /h/ Rmmm The [inne required for Rehiy =dling all or 

m conlinalion of the 22 double coniniandk Ihe electrical illagram of the Receivil 
d mounts lo three minunei. Whene m the Relay. which .d], be 93],idered liN (H]¢ Df 

conlrol swilche• :,re « to Al'TOMATIC the mo.1 im/,rianl compo,ie"" in a re""e 

a buil[-in fragramn,e clock will take ' ro| inla|lation. i·, a. I.wn ul over Fig 5. 
the fun:lion: „f ihe manually operaled con Fig 5 ihow. [he electrical dlagran, for the 
tral switche.s The drnim has 21 parallel .....e :Introl reta>. L " 1 and C. 

1 '* • tl. r. UN•,u' 
Ii) I.In' ./. 

220 V- 
2 

14•- 

., --IZZ11 In C' 

.2- 510•#•*cl 
1% 10 I IS' Prob. '....1 

T 1 I •96 I / 29 30 21 

44*41«op-- 

25- - f 14*<AT,21¢----*22 
frt--9.- 
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MANUFACTURERS 

OF SWITCHGEAR AND 

TRAN&FORMER 5 IN 

'*2/ 2 21]1•111229 SOUTH AIR ICI -I'la'll'll. 

A POWER IN THE ELECTRICAL WORLD n/i 
UV 

. 
A typic# 11 k¥ ISOMVA -1- 

Swinchboard for Municipal 
duty, manuf.1/tured hy John- 
•,in an,1 Phillips South Africa 
(lity.). L[d.. a[ [heir Driehoek 
Works. (,crmi/on. 

-hz>. 

/1 

11[118:ration of d 200 

Phase Mining 191 
1-ranstormer M.inu 

[Jetured by Johnxon 

lilli & PhL]lip, 1-railsforni 
i ers (Pty·h Lid f#r 

uur I echnical Staff always •; 
•s 

aide m discuu •our 
6%·1[ch,ear and Transformer 
problem i 

PO '02 552 GEAMISTON 1ELEP•0NG 51-865 TELEGRAMS 5AJU•0 GE'61!STON 
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repre·,// ihe components of a double swe Iwitch ON :he loads illoited tri channels 
band filter with Inductive coupling between 2. 8.9. 12. 16. I 7 and 22. wherea, channel 
the two fider i.ecm)14. During an dudia· 0 rcpre,/ms NIc wan "*1" for Al ! 

frequency impuls©. le ouiput i,f the Net·(i]/ TLn·]ving r¢[ay*. [lic very imporlan[ inno 

ge i recrified and charees [h¢ eond/,iger vaiion which b been macie :an 1hi. 19,1/·m 
...3. ). (he vi,11:,ge af which ri.e> exponenlially i. 111" 1 1 1. 1,81 "ce"ar> 103 have :1 ·* par'Le 

ith [lme. 0,]ce Ule 1,1,lion •,illage of the 
low tube (7) 4 been reache,i. the 1- 

elier 46) discharges ihiugh the auxiliary 

relay (R). When the rekly armaiure (28} n 

t•[traled the support fi,r [he plate / 7) L, 

relul ., anti Iniler [he tension af the Nprl. 
(18) the •larting coi•traci• cl04•. thu' 0•n 

necung [he 220 4 a.c supply I , ilie •inall 

9 n¢hronoi„ ni,joir (20) In Ihi. manner the 
dector methal,ixm Marls 1,3 ron,le, Re 
motor reniaining under voll:Le unuil a com. 

p|ele revollon I. 1./11 perforiled. 'il 

wh/ point the virtinge·•inli,ct% open //n 
auinwili·al v. Al le •nman, 2,1 wmi·h ihe 

var[Ing mitach clim and 'lie motor (2(0) 
slarl· the probe omtact·, a I.Rloie Fpet y 

71111'· 1[me the fi,]lower {24) //2.41 101/1 ut the 
1 05) di pi,he conlact. ag•in open 1,•r 
a A/1 period Normally the,e hunl he 

86>w tube m and rehistor 49). tht' 41'irt 

circuiiing ihe .„ndenser (61 chrough the 

auxiliary rel,ly (81 Every lim :hJ probe 
c, inud open hi,wever,thi• Nhuri[ 2, removed 

and vintige can build up on the conden·er 

Ch) .igain. pr,wideit ot course (hat an audi<i· 

frequency denal is being received al the 

terminal, during that period As soon ai 

the probe ,·0111 im cloie and the ,hunt i. 

reapplied. Ihe conden,er <61 diNcharge, 
p:>]ently ihr••g h the relag IR) 18 1 ting [1 

once again and causing 'he plar¢ (171 to be 

r„ared by the ten,ion ,>f the ..prijig {IR) 
t 

I'vcr> ting Al Decl,r. the plate (17) ck./, 
„eeh:0. dly .iny rejay .witch Linne:·ted to 

1herclevant,hanne|. 

Therefore the pregnee of :in aix 

impul.e will .tan Ihe relly int mlch on • 
me relevan[ channels wherci, Ihe ab.ence 

of ih: E an acti,e impule will switch (]FF 

required channek. 

Fig 7 reprel,ents Q /plial #ignal // 
mi•ion •eries in the impu/c inlerval Wien, 

Fach puke reprement, the superinip/,ilion 
of entls[" Fig 6 

an aillo·frequency willuge of 

frequencv onto the intermed/Le /'11'ge nct- 1 HE 11/401 E COP. 1140' // i.,vING 

work. In Fig 7 the contml impulse, would RFi I 
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channel f,w Ihe ON and Ille OFF Nigilim. 10-15 minute. per re.riving reluy. which 
lor any given 'ad group. If an> de.,re,1 meant that the int]Lition of r¢Ill was 

load 10 to he 'wit,liml ON Ir w be le done vcr> expediently 
mitched ON an audii, fre.quen/> 'nipulse i. 
ill]Celed As :he ET distribution va[em ha& 11 [he ®tw•irk :t [lie <7//·i 

m'nid ilter ihe .carl bnr/.e If. .in the „rd,nary 3 phaxe 4-wire underground nkt]115 

Gther hand it i' cle ired to 'witch :i [13"I and Mingk phlise service conn•ctions hive 

OFF or i. le,ive it 'vile'ed OFF h¢¢n arranged m :ill res,ilen.a wilh :he 
a p.. 

i. m•de al [he „irral ni'tri al ufler the winie number of hou,0 on each ph:g. i 

initi:,1 4./t impul.e. The · in Ip/,E interval" good overall balance on [he ,I/rib/ion 

/4.m a. nor/:11|y execul/1 c.in. ilierefi)re .>.leni / obtained. Th: receiving relay. 
allo• 22 DOI 1/ F COMMANDS u each Imve now been divide.1 ink, eight chn„nel 

1rui],nu•ion, i.¢. 22 different hud and u lh:refur: po,6ible i , bhed Lhe waier er Lip• i:iii 

be swihed ON or OFF :,4 desir,I li die heater load :ir one·eigh[h of the lotal con· 

tranin/[s•lon of a very large 1•u•:]ber /1 n:cled load on lh: operalion of cach indivi. 

doub]¢ Mnma quium be required. thel] dual channel with equal affecton each pl:re 
Cat h tr/11.1,1,111,16 unit ,·:„1 he extifiled la be of th, disrribulion xy/em. 
capable of „:minit,ing up to hundred, ,d 
double comniand, by .in,1,1> fil[ine filrtlier (3.5) le,·ffii# i,i Rere"AR /¢,Noi: 
contro] panel' A very •imple hui effective ponable relay 

1¢sling unit ha• been woplied t,)/ther w[[h 
114) M.....•i IiI Inc·ning /Wan I. 11,0 cquipmen: which niake, Ihe Ming of 

recaring relay, before being in,[alled . r 

during service a very 'imple matter 
As 21 had already bren ouriderel w 

h,Ir"Ii,u: load .hed,!ing equipment as far Thix tes[ine uni con sis of a valve· 
back ag 1 95 the actuill in,tallation 01 gener:.lor wl,idl L4 U/puble O[ Pruducing ll,e 

rece-ng relays 011 b '1'umers prenii'/ /1,1 required Mie liim freque"c' c rrenl together 
fillrly himide due ta Ule fullowing re,140•1• wilh d control unii which can Mniulate an, 

1. A,5 practic L]ly 999 "f ill 11'e '18]11"ti' operating iequen,t nurnially exe,u/,1 1,> 
•OI•4 Uil,CrS in .Saxolbure lh¢ have donie,lic ma,ter conlro] 1»ard. Receivii,g KI:m 
water heater' in·:talle•1 are therefore le,[ed zind Net to the all required "m'imer' 

nam boards are „ired wil the channe] before being put int.i .ervice which 

11¢cessary h.l' for :he elin'inabes in/'llalin]' If the poN,#ibilit> of a 1 ault> re':ir 

ing relay being in,talled I-urther,n,ire. m=,ing rell' 
douk] a recei,ing rela> f.iiI in•er,[ceil jh.1 

2. The ! le.Iricily Siipply Rewi,lation; 
wry ./|e nuilter to te•1 1]•e .1,1> im •ite 

I.*gate,] J. 195. 8]ve·. lhe right t. wllhoul [he n¢,eui[, 01 havine to r¢,nove 
the Supply A u [horil> 1 1 Ingtall rees Ihe relay 
ing .. 1 all witte, 1]edler Lireuit% 

The.e ar: impor[.int feiture. ./ an audio. 
3 '11. r.ceiv... re|ay I .... coni- frequency remote con,rol inj,[allant)n as the 

Fle[: wilh ., very .imple ]11„un[„,g le,ling and nuintenance nt recering reta•• 
bricke[ which :ill,iw• ihe i]••t.t•].Llie[1 ·,hol•1•1 he 'traigh[-for. ird, i,n•] experienie 
or ren,oval „f a receiver by Imply h.i. Ihinvs that exi.[ing ,[1/ enip].iyed ir; d 

attaching (]r ren,iwing ihe lop relay g:inclard lestiolini car, vcr> :acily cope *illh 
cover ler¢w. thLS kind of work 1 thmfore feellha, Ihe 

rig[,re 8 shows a dr/wing 01 1110 ,landard :irgunie,16 rai•/1 :n :he paqi that Npecial 
50 :imp M..in Board in:tulled m dome·.tic trained st:iff and /lurnic/1 ,·. n:,A.ary lo 

premie carabic '"' .erving al, 111 ele' t"' 
hz),1/. und the posi,ion or Ihe rece,•h,6 relay 
A. a toolof i 523 receiving Fig 7 relitys had [o be 
i]™talled an all 0•Nt,ily iton,¢41¢· water •,RApHIC,U ItpPREMN I A lION (U· A 

SIGNAI IHAN€,MI€':10/ OHINNA'IF. healer circuiti. Ille d tual time ne¢es'ary to 
MWI·F, Al TIMO-FREOLENCY CultRINT 

curry out the work w :ipproziniately ABC]SSA · 1 IMF 
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--3*L 77 

1 

toi 4 4 
t, -1 11 

tr fl 
.dixiG/Tiag® .fIE.. :. 

1 
°ZEE=g• %%1%E® 17/42 

j A.. 
1 11 

Elizi· 
SO AMP SINGLE-PHASE DISTRIBUTION BOARD 

INCORPORATING 
RECEIVING RELAY 

suc¢%,ful]) i,perale alid m:,inl:/ a remok {41) 742 Ii,fed,reme l'nihiem: 
coniro] ini•|I•Lon can he ili•cirded With ln[:rfer:ikes Ihat niay be cneountcred 
pr,5ent day r¢mote conlrol equipment wh .iudio •requency L»mrol are ba•ieally 

interference voliage. which can be (]f Ihe 
4 OPERATIONAL FEATI·RES AND folio'lag type•. 

I FFECT (0 The ,/mi·,teady I:ne interfur *e 

']he n./ impor,int .pet[ of .... in the low ten•ion network 
remote 

•hkh r:irely exce' 6 the le "1 of 0.4, contr·iiI i,peralion i. und•,uhledli ihe inier. 

fure'/ proh]:m :imi i[' :Ile:t upon [he .... 

inJeclion fre.elly of . remoil M.. (il ·iuree-like lillerlerelice ,oliages Of 

ins a |•alion n,.in> 4,0/ .implhude wi,Ii expenea 
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/61]]> decaying aud /1,-frequen/> con, aer® Ihe /cond:iry lerminal, of [he filier 

pon:ni,. These are mantly due [O the circuit kind ther:fore offen full prote:Lion. 
connection :ind di.connection ./ load This volige u,u:,]1> 02,urring :,6 0 doe. for 
and iransformers. or iD paralleling onk· 10 millixecond• or so N insumcient 8 

operation.:ind lighining xu ree. charge th¢ condefber sullicienilv 10 .[art the 
re./.r 

8 Tram 1,1 interierence sir"' dmilar 
1,1 111¢ xe,·ond J,1·,s due to repetitive 111 [he c:,2 of repetilive surpe, the non. 
wree·, ond ocher devie©• corin¢•teu lin:ar resi„:ir al„, ereaily reduce, the 
throug]' poor eontaels or . mercury amplitudes of 'be initial peak. of each surge 
arc traaion reculiers wh/ may having ihe //L of drairing on :hecon- 
become £ uniulative to Llic poin' 01 'le"Nor ¢11.irae J wrizig 'he ililervals betw¢en 
e u•ing operation et 1]le re,·c v,/6 (110 ii/rvidA I surges 1]1 1/ tram *hicli 

norniall' are of onl¥ a fuw n'illi'Mnd. 
duraiii Thi, ihen plrve,1. [helrninx from 

(iv) P,mble spill-o•er signals fimm neigh- bionine cumulative zo the roin ,"f 
bouring nelworks which may be con- cat•ing 

r.hy trolled. Ter:"i in / addition ever' tranimi'. 

ting p] int " provided with *,an:1 ird pr,m 

1.1 ¢]mii .tte [lic influence / 911,·,/ady- 110, 4& interference Ap,Irid 
Al" intirfer¢nie voltace• the rece#/ pox'·ible •pill.over *n:i]. fron, neighhourum a.·ts 
a, follow,. h ha• neIworks. alreadv heen .hi,v.n,n [1„ lonsisting 01 a lw/·lay lantrallor 

for 5 :ind de,cription of the ele/[rical control diagram purpoNe• incorpor•[ing al 

b an audio·frequency signal slart. the ah.orplion circuil In 11, r¢.1 po.ition th,·, 

receig hi inducing iontactor eonmi, the ll K.V. sub·ium re.on:Ince within the 
double frequency hand filier bugh:ir. [hen b> being 10 :anh thro„/ ihe coupling .ircuil 
r¢•lified :i•id and :m :idditional limed d which are all charpi]W Ilie /,inilen•er [6/ lii 

the /inL where [he Fc'On vollag¢ 01 Rhe talied IM 'es<•1,1/J .11 the 4//d 'll,ill,1- 

gh,w •lihe (73 1. excreded Now, if 111/ Filter INNUeney 1niection frequency level TIB 

./•/1 '0!tage remains me:m [lia[ any inlerfure nie ./tage·.or constall Ihe ./lia.. 'pill· 
acri,• 1]le w/enxer (6) riNe, exponentially <per .i,nal. appearing close in the in,/c[,win 

frequency 1/vel are effe/ively short-/ircuite.[ li, 11, changing time. The rec=iver hi' r.w 

bee,5 'le':i.ned •uch tha[ if d .ional of in[> whenever on .ic[Lve audiu·frequency Gynii]• 
1.0 voll 1• app|ied [„ 1/ 1/pi the lim• Lir being in,ecled /r dulring pauxes b.·lween 

requIRd fur The condeng vollage to attain aclual impulies And finally a• will be •en 

ilie i„,ition voltage of the glow from lube i. on]V ihe Graphical reper·.entation of a typical 
live secondls but o:] the 0[hor hand. with an ''ignal #unism,«ion. lh¢ 104 impulse dura· 

Fut vollage of below I voll of non of m 09,012., 7 5 •* leaik to tlie reeeNeA a 

the ignition Unle:ippriaihes 60 ··econds. 1 „ control energy which ][¢* tar above normal 
interference levek 

c e.ign feature [hereflve. completeld elimi- 

nule, 11•e p,wgbility <,f relay operallon fro" 
In the 0/ e of the Sasolhung in,1/11/ tion a 

*en...leady-s'ale interference vollage'. Lhorough initial mey m niade to deter. 

huy'.·-like Interference Mligi nune Ihe correct frequency for injeclion M the 
which showed the „ptinium frequency to he 

niher hi,d. may reach 100 9011• in amplitude in the region of 1050 , p.1 No iritcrference 
but iliex m usud,]yonly of about ID[tnlli· vollages of 'iny inagaliz/le were delecte' 
second, di,rallon. Even if The energy when Ihe inittal i.urvey was limde but „ 

level of ihese w//s exceeds [00 inWs of inle/41 !0 nole that „bkquently a r 

num libi,h 1, [he .... e 
energy Hed¢.sur> for :in vol./ al 1150 c . as 

detected 
auth¢,11]l audio-frequen,> ./.1,1 t<, il,e piwt „[ 1/ be.1,[1•]]]g l.U]11•il,lt]·,r eaubc 

and c luvint; rchiy Oper:ition A sub,/Fnt operat,0,1 & 111©re la> 1 Ihe [1(,1, line:irr¢„9„r 
aurvey brow-.1,1 1.1 jighi ili.[ thi. 41/:8 inter- 

Al .,Lh •b li.•rp .·11[-,4 .,1 4 or 5 vi,114 1,·rence vi,]I,iye Kirinin,lied Ir 3,1 nier"Ir v ./ r.- 
Mverel, limil. 111, iolluge finflly app¢,tring lr.ic,wit re·:Ifien in,tulled on the S.A.R 
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WINTER LOAD CURVE-SUNDAYS 
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AS./CLATION 01: MIN]CIPAL ELECTRIrrY UNDERTAK]NGS 01· SOUTHERN AFRICA 

Fleelrificallon s>stem when thes, were com· main dala characterised the nelwork under 
mi,sioned some month, 13!er Thehe control. 

mercurk-are-'raciian rectifiers are being fed 
from the saw 88 K V circuit feeding [he {i) I.talled [ranxfor'er capacity :1 

the Sa.holl,rg network and are cituated only main updAn tran'former 

sonic 4 to 5 mile, fr.m ihe Sasolburg Main sultion 75011 K V A 

S[epdown Tran'forn'er Station. As a >ingle (Ii) R:,led load of dame/ic wter heaters 
frequency :Wrpllon IAUil had he¢n being controlle,1 3650 K.W. 
rupplied which waw nio,Ily eli¢:tive in 

ihi) Numher of •cce,•mg relay• in•allat ah/rbilly inierference v,illa/ at 1050 c.p + 
on dome# w.iter heater circuie; interference. frn,/ tlie 1150 ' P·K frequincy I523 level was appearing cl,% 10 1050 c.p 5 10 

le poinl of mising relay operation A *lighi (i¥) Raled load of ilon]¢/ic water heaters 
1110 dificalion to the Borption :ir:,lit hail per receiver in.•[alkd 24 K.W. 
therefore to he in jule £ind hy filling Cy) R 1/d 1,1 1,1 i,f •[reet lighling sy.teni 
additional Nniall condeliger: into the lined 100 K.W 
circuir double freqi,ency abgorbtion was 
achieved .0 Th.N anv interference voltages From th¢ daily hid .une, one can clear|y 
whhin i,f th linli, could be nherhed 01--Crve 1 he ejfea dic ,w![chine ' ON" 

.„ 

Wei and ·OFF" Di ihe d.imel water heater• 
and s,reel lighting with [he aid „f remi.te 

No further „ouhle fron, interferences ha, c,inIn'I cquiprn enl, during 'ertai n time. af 
.inec been experienced in the network but ihe day. The #arcr heaters are 8'i[:hed & 
from the foregoing 11 will he realised that dunng the n<orning andevening peak, a. Ind 
po#,bie inier[:rence, that ma> be ¢ncoun- when required Of Ehe 23 d,nihle con„11:rnd3 
lered in a dibtribuikul network aretha most diaL m be performed with the ren„ile o,n· 

imporlan[ faclory when determining the trol in·tal|alion the all,icati,in of chaimek „ 
Injeelion-frequenci of a remote control a. i/]low# 

ing]!alion Furthern,„re a flexible absorr· tO :hannek far d„in/lic: water he,ler 
tirn circuit that can he adiuded at no large control: 
expen'e 1, e'Nential for an audio·frequency 

for .treet remole con[ral ill•tallathin To that 2 channels any lighting control: 
poseble future interference vollages can be 3 ehannel, for Bantu Tow,Nhip Supply 
rendered harmle« arld trouble free operntion control: 
can be achieved. 7 channel, are available for other appli· 

calio.. 

(4.2) EN,/1 0/ fhe Sirwei,il.*ad The domesic water heaters are / present 
It is of inierert M d/ail some of the being controlled by eighi channels which 

can be iwitched aspect: i'f 'he 'utomatic controN carried oui on or uff in any degred 
on dome,!ic oater heate, and SI/„ lighting group for load Nheddi„g purpose*. depending 
in the Speburl n/wi,rk with ·,1),cia) upon the nuniber of kilow/l, that must be 

reduced 
reference to [he actual times these heaters from ihe peak. During the morning 
are being controlled and [he effect thi, has peaks the water 11/alers are on]> 3//tehed 
had upoi] the gstem load factor. OFF when nece;sar, and in thix respi[ / is 

of interN to note [ba( the Sunday morning 
Fig g ([) 10 9 (4) represent typical daily peak k higher than for any other normal 

load curves for winter und 0]mmer monthi weekday A. 16 load on [he Sagolhurg 
on ilic Susolburg ivilem nith and without :,tern r. purely domestic, thi: can be 
W Mding. accounnied ftir by ihe fac! thal mo,[ con. 

A]nier. have lheir ww These ].ind Im in use on a curves are compiled pai Sunday 
mornlng preparbig their Sunday dinne„ winter alid •mer load' actually recorded 'o 

that the reduction in peuk loads can be The In.gunum hourlv· demand, rei·orded 
r.ganied as fairly accurate The following dur/g thege Sunduv morning peak, w„ a. 
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AS•0(.[Al'!ON OF MUN[{.IPA[ 1•[.RCTRINTY I 141*.In AKING. OF Motri 'FRX .11], A 

follo,h during the ·ummer and wince, peak on the oiher hand, ilid nri uppriciahly 
minth' affeci the 'upply of hol.ater k le,e an> 

inconvenie'le ./ no complain' were 
Winier mi'rning Feak withl)lit load Thed received. 

ding 4.3 MW 
As will he en from the kia.1 curve. 

Winter morning peak wi[h load *hed· Ic weekday evening peak i, higher lh:11' 

ding 3 5 MW the weekday morninp pelik and Loillrl)1 16 

therefore eNs¢nlial during the weekd:,I 
Sunmier morning peak wnhout load ,hed· 

vening peak The wai/ 11/,Ler are 

ding 3.20 MW. normally switched 00 iii three group, doria . 
the even•ng peaks Two praup. are Nwah ./.mer morn ing peak with load ·ihed· 
<47 when the *irceiliehi, cire *wilehed i,Il. 

dine 2 6 MW ihird grnup i, switched off •he], the fir,1 

group i, switched on :18,1.n Thi. allow. the 
Therefure. the NWL|ching (111 of Ihe w.,ter 1]r.1 group. to be re,Ii,red agnin [ifter 

heaier, rexulted in :1 taial re,luction ,*f 800 appro,miely ] I haur, Nwitch-off WiLhout 
K W ind 600 K.W. re,pectivelv whi.12 g creal kignio,ec 
ncirly 22% and 17% of the 1011 inht.alled 
water heater load. The waier heaters are crealing a .econd peak. The third group A 

swit,hed milhed 
on again in 4 *ered group i #hi• h 

on ap.m in Iwi ,[age. which then 

11 neceN.17 10 :"/ e.0/ peak' which give,. an even switch-i / period fur all water 

h<mer, i>f approxima[ely 1 l hour. during the may be fur in excm of the recoriled pe•k. evening peaks without creatine =cond peaks 
during the uvitch-off peri,/. a. it m found or .auxing any hic,invenience [•• ihe ¢(in- 
[hat apprnximaiel> [wke the muL] hkal .h:.1 sunier Thi. mcihi,J of c nur,41 raulted In 
is //ored when th, waier heater, ar¢ lh¢ fulk,wing maximun hourly demand, 

being reci rd„1 durin, ihe evening peak.. 
The slaggering of ihe *:·hing ON and 

OFF of the water heater. further resull. M Winter evening peak w,[ho ut had .hed- 
an even peri</ al] water heater, :irc kep ding 4 7 MW 
·.wiched 41% which amount• m appro<imately 
21 hours during the Sunday morning peak' Winter evening reak .ah load shed· 

The water healerk are sw][ched oil again ding 3 6 MW 

during the mning peaks bu[ the operation Summer „ening reak ilm load shed· 
di•fers inniewhal from that found sulable 

ding 3 4 MW 
for lh¢ morning peaks as all Lhe i:.ater 

heater. are nor wilched 00 In closely Summer evening per,k will, 1,„8 whed. 

staggered groups The re:,•on for thi. is thai ding 26 MW 
crperience has shown ihal if ,[1 the water 
healm m mitched off in closely staggered Therefore, the wit,hing uff of the water 

group as is the ,:ase dunng the morning heaters during the evening peaks resul[:d in 
peaks. chen the last group can only be a toia[ reduction of 1 !(» K W. and 800 K.W. 
switched on ag:lin .ifter :ipproxinuitely -, r,pe,ti/ely which i. 30% and 22 0% of the 
hour, if a s,cond peak is to be avoidal 

total in/alled waler 11¢aier load. 
This. of coure. immediately [ed to con,umer 
complaint• of an in•ufficient •upply of hot 

E iter during ihe evenings from [he law {11 C.,Apie'¢•15 " Doil> f oad "11'v,9 
B•!E <>up·, to he switched on apain. Tlie deniand W¢:11 4,/ Whhout f •ud Sheddm, 

r hotwarer during the evening reak is 

therefure, much hieher Ihan during the 11 i ni'* 0(,pe./ airy ' 'un/,irethe 
nior,ing peak A xwlich-/ period of inain Jam wi,h „id wi,hout I„dd .hedding 
Mproximalely 2 6 hours during The niorning ftir linter:ind hunmier I,iads 
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AhSOCIAnoN OF AtUNIC]PAL ELECTRICITY UNDERTAK[Nob Or SOUTHERN .'RICA 

'.¥INTER I 0,4.n .IRVE .IMFR 1.AD ..VE 

WI'u( inr'il WI,h load Wi,hi•u' Tuail WILI, 1[,:•,d 
sheddinE shedding sheddin: •hedding 

Total energy Nold iver 24 hour, lit 000 1<wh 58.700 Kgh 43.480 Kwh 41.720 K.•h 

Morning peak loadi 4.3 MW 3.5 MW 3.20 M W 2.6 MW 

Reducti,in in ,™irn ng peak, 0.80 WW 0.60 MW 

As % / insulled water heater 
1 22% 179;; 

As 7 rnorning peak 19% 1g% 

Evening peak 1,}ad. 47 MW 1.6 MW 3.4 MW 2.6 MW 

Reducti„,1 in evening penks 1.1 MW 0.8 MW 

As 74 of mcalled vuler heater 
load 30% 22% 

·46 0 of evening peak D.5% 235% 

Dailv I .1 hiumr 11 1% 68% 535% 7096 

Morning load ,hed per receiver 
*alled 325 KW .400 KW 

I.velling load qhed per receiver 
ins'lle•1 720 KW .525 KW 

The evemng /i, k i„/ was Iherefure jumer.. In this respect 1 woul (her:fore 

reduced by an average of nearly 244 hug// [ha[ :he maximum period a Jonie# k 
whe- [he morning peak load wa• reduced water heater of 30-gallon capuelly sh„uld be 
by an average of 19%. To account ft,r t]•,6 601]trolled in 2t hour, during th¢ Ilorning 
difference in lmd ,hed during the mornieig peuk, and ]} heuri, during the evening peak, 
and evening peakr Ihe demand for holwater which will allow ample (ime for the wate, 

26 prilier during ihe evening pell' Th i, co reheme ftir Idler requireakent'. 
also Nhown b> the percenl.ige of th. lotal The iniportant re•uh·: achieved from the 
installed zater heater lind ihal k reduced foregoing load.hedding operalion is however 
from :h¢ peak. during thexe periods & i[ was Bible m reduce a maximum of 
Allmah te,I h.ive shown ihat at le/9 33% 0 72 KW per receiving reluy installed Jur•ng 
of the total 10.,1 taken during peak periods the willier ninnths and 0.525 KW per is 1//unled for b) di,//StiC water heaters. ree¢1•ing relay in•talled during the summer 
ihe nductian in peak load wax only approp· nionths. As an a.erage Kiver one year.there 
mely 24%. This i. due to [he fact ihal [he fore, a [otal red,lction „f 0.6 K W per 
water heate are not miched / for re,¢iving relay ink.]led I achieved which k 
unneed.lry lang perinds as this will e:lose approximately 15% af the total iN 'lled 
inconvenience and lead to complairi of an water heater load. It ;, 160 known thiu 
insuffic lent supply nf holwater from the la„ '·ome Supply Aulhorith who operate load 
group, to be swilched an again. wheddlng h,ve clainle,1 very much higher 

The above me,hod of control mhowev¢r ligura per Teceiving relay „1%talled but 1 

fow/ lo give (lie ninximum pmible redue. ihink thic may be due to either 1/,ger period,· 
k m peak load wothout creating •cond of control or zo iliver/# of habits as it was 
peak' or eate,ing Incolivenionee 10 the con. found [hai ihe higheT the social standard of 
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ASSOUATION OF ./UN[CIPAL. 11 I( TRICITY UNDE•TAKINGS OF SOUT,[FRN AI-RT( A 

|ivine /1 Iligher the con•„mer'& reduction und prateelion for the receiver i• derirable, 
in kia.I *ouid be. The ahove figu/ of However. :p. ,inon .1, ihe con,umer re.ilr,e(d 
0 6 KW raluct„in iii peak li:,1 per receihig 1haI ihk Wth nO[ lea,hng [0 any sa,ing• on 
1.1,ly iii#ial]/ 1, iherefo/ regwrited as a h„ nion,hl> 00*er bill. ihis practic.: *ccni• 
taill 'cur.,te avemge figure far the .1.. to hawe -1,1.3.1, a ™i further :Omp|:linls of 
ct wn.unir in Savilburg The aver,ge ihib mililil were rece,ve,1 Ont• 1/ cahe. 

ilion# 1,411 fi,clor wa·. £11,02 1 50% before where Ihe col™unier h,/ms to dr.un the 
1-1 vheddlig wax upplied whereu, the waler heater completely just before being 
ihe elle/wfect of load ,whed,]Ing was all controlled .M Ihe interruplion ,/ uie 
improver ent m the loddl factor W 1,1, aveJ age hupply to ihe ·.torage heiner circuit /1...ny 
f ah..1 634 real m menlence, a, 1hih me.In. 1[12,[ [h 

coinurne, 1» to .-1 1 1 11[)urs loneer for 
A.A E.0.1 1,/,u the € .•-mer Ill Water |a heal up again as would hai 

been the c:N Mhon[ conint. bul I im ot 
A, could be expated willi .iny forni ot 

the opinion th.,1 „ M nmility due [o :he 
control over :/ linsunier's free lbe iii' un 

fall,wng reagn, lh:11 00 inconvinlen• or 
eleL,rical appll:iner. 11 was with Nome 

Ch,4 4 heen no[,ced by consumer.. 
:UNpicion [hal con'uniers £1[ 1']ril ae¢epled 
lh¢ m.[all:iIi„„ 01 receiving r¢12. upon ihe 1. There „ ..mple hoi waier in [h¢ wzier 

he,iler for [he early evening and 
pre / I''eli 

mrning requirements of mt house· 
The fir•[ conip|.inl ume from a group holders. 

I lons'iner' I. 1,/ receiving .[ays 2 (/mrol over morning bo[ water i. 
in·.ta lied Juring A/,1 alul May 199? The res,rieted 10 4,„.3,;d, and <bi Ler[.tin 
gencril e„nipl.,int w:i. [hai in inimediate week-day. oaly. 
4 re.N· m thelr ele, tl Lity eon„impilim look 1 AK [he 'wit/"//r'/i r¢•trieled Lo 
p[ i.e .ince the la> liall been ins'alkd 

1 • houn durilip the evening, re: k,ther: Needk- b .y, thai .+ uud w.1. only i, ample unic fur th: water t,1 he:,1 up 
commenad li.Mrib the end of lune, 1959. al.in tor 'ter requiremen'. 
this con/phint 9,(in di.Ipp=red, as it wah 

pure]> ii..... 'll 11. ..L]|ation /1 4 A " itch off peri,xl of 2; hour, 'lurine 
receiving rein>, 11:ippened 1,3 ¢i,incide wlth ihe morning pe,k. dm not appreci- 
the se:MI'.il inerea./ In electricily ably :ff:Lt Ihe +upply of hol wa[/r :ls 

exinsump. 
[lon. (,enerali> qpcaking however, Th: incJ- no 'on'plaints were receiVed iii Ihi 
ilence „f con.um er complain[. hd, bien B..1 
n.·gligible In ihi. apar it wa. inter:„ing 
m note thal m the few oild c·:12. where u 5 1 HF Fa]NIOMIC ASPrel OF A 

mplulnt •,f al, in.lifnc,ent .urrly ••t hot RWMOTE CONTRO!. SYST[' l'.1 
Mer wir. 1,3•eived :ind Il i'.AN Murk| 11/ 

The economia of a renki¢ contrid 4ysteni 
the recemer lilil mil [uncdoned corrcellf, whkh i, the nal 
the con.unler had :„ a marl:r „f habll impGr[.a aspect. depend. 

111:Li[1|y Up"' Ihe (Olk>Willy LWO px)int'. 
NWilehed olf the suppl> 1,3 the water he:[ler 

,[rcuit Juri•ig the gwitch „fr /ri,/ and had 1. The fait thai ,]le capii:/ 0,/lay and 
left it off Until the fi,]liiwing morning Thi. runniny coRL, in providinu a SUpply of 
thell N-:lily ]11: 1/ /:,1 [he injec:ted eleciricity can be reduced /1.LInly 
„/1.11. oulk mil he reiave,1 hy [12 relay beulhellile 16,1 factor of an ele.tricit> 
un[Il J lie the follrming ni,irr,Lng 19' evening ...pply xy.,em :an he improp¢,1 if 

when the next die' of impula wa' being ..cient e].irical apparalus exist', 
tranimlited, and the supply to the water that can he &witched DIT during the 
heater ciral harl heen reE[ored Thk could peak period'. 
/ cour·% have been avoided hv connecling 2 The fi„·1 lat with the aid of a remote 
the receiver before the pr,11/Ctive CLAull contr..[ 4% new me, Ilghling 
hreaker ar fige direci on to the hu.hdr hui iint:/:itio,1. ean be mal Imh 
thiq would I•ave heen contrilry 1,3 [h, require· clieaper ;' campared wRh a sep:In,le 

menls of the 91,rdard Wiring Regulath pilot wire rr eahle nelwork 
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Iii must i.. 11 will he foun'j ./elent W (IJ Ira.fi,rnin[,unfr,imihe'H [ 
le•.1 1•• •he 111 |LVe| ••I 

h.ive .in]> .in: of the= 1.0 indin poir. tu und,rgreund HT cli: ribui•,11' 0 0 

Juvif> ihe capital cullav for the purchils© of 
a remote e 0,11„01 *.tem. bul can ob#i,iuil> (•) Traisforn•Lion f= /I· HT 

b.1 ·, I. I 1 lewl :ind 
he impro•·ed when •t Gn be applied for lith Ijnder•ri•und L T JJ.tnbul;,3n £•5 0 fi 
points kigciher. 

In order & calulate the 'conomic advan- 701'Al CAP[TAI INVENT 

tage• .,hm u.11 hir the iinprincn,ent i/ The MENT PER K W £. 0 0 

10:ul curvA the followine informalion muhl 
h: available rrom inlernalionally approved figurch 

1. How man. Kilow:it' .an he cul.011 which exi,t concerning The capital invit- 

trum the pc,ik will the .Lid / the 1,•en[ per kilom,[1, ihe Mepled average 
ren-e cond Lall:wion.' fipure far dihirlbutiOn .0,1, ai pre':111 

2 Whai i the mone[:iry value of [h¢ appe:irs lo be abilit £85 per KW Ihe ,/(,ve 

kilt>wall, 01:11 hove ,/uc/ fron, the Egure of £90 per K W c.in •hen/fm he 

m:mlit :i wi IN, high under pr:sen[ day peaks? wi/ilii,1,4 //for [he purpo·.e of Ihe follow 
3 Wlial i• the :iver,Lge cost <,f imi|ling ing "IN "1 Llion, compari•on will & nude to 

one receiving rel,ty including parl ..1. 6 figure 
of the ing,mitimg plan[ as well b 

•ervice L·,•sts and exlns" 11,e cost "f the Famli" Female wn"[)1 
*]i,t,on c••I••i„ing of tran•mi[ling p]:int The ai••wer lo queNtion 1 v.ill he lound i•' 

9 and 1700 r ceiving re].1, i' 3, follow': tual 
oper,11,14; 

Je·illt. *:ii,led wilh The 
r solburg 

ren••112 tontr,1 1,141.•|]ation. Ah (1) fri•e per rece,ving r.la¥ in 
£ 

stawit earlier :m I ihi., paper i[ wa• auding iii... I:ilion ,:0•,I £9 1 ' 

M kile to reduce an Mverage of 0 6 m Phri & ir ,|11. 7.·O lion•r,1,1,11' 
11(liz 8 per re¢M# relay in'ld]Ied fr.im pli•nt and iiI eqi,imlien! reliling 

1 i: 

peak.4 01, the %'i olbur' network /60 

Alihough ··t,ine E |ertrillt> Supply linder· . 'Intingu•ci,5 . 4 0 

Wk ing, 111dy liave .,Lhk „pl n re,lu,[Ii.n „f 
11'or: 117:i,1 1 kilow,til per receiving rely 1,}LAI PER 1·4%1'Al 1.Fl 

ir""i|ed. which ii. num, prohably die lo NF(FIVI·R £12 0 ' 

.*M & 11:th,1. 11, the jarious ion.umet 
group' und [,ing¢r con'rol peri,/0. ihe toi- 1.i•h proposed new kili,wati insialled on 
k,15,16 etsnomic calcul,/,on will he haNed che S.isolburg i,c¢w<,rk will eherefow eti.,1 
on I},6 K 11{,waib whkh r. an •clin,1 obtained approximately £50 On ihe /her hand as 

avern g¢ fi g le each /ce[•ing rel ly in•lallal i,in reduce [he 
The .swer to que/ion 2 Ii: hexi il]Iu•· reak hy approxim:/4 6 K W.. ,his m:un, 

Ir.,le.1 by giving The actual eifec[ on that fur e,ery I.7 relai. Linialled Ihe peak: - 

1. Capital Inve,lment Ind c.m he redu,ed] b, 1 K W. As ihe ciN Of 
1.7 rel,in i. approximaiely £20 0 0. the .3,- 

2. Ruilim,1 2,•sts of the 4.Niburg [lec· ing on c.,piia[ inve:.lmen, wi'h remoie :(in. 
iricity Supply •inder./iny' distribu- 1101 equipn•enl on each kilinvall of reduced 
1,0,• •y•lein. peak load i. 

(3.1) 8#i'iv fU• •'Up•,• •f'/ £50 £20 = £30. 0 0 

4 niei•tii•negi previoudy :i wh•tanlia] Iii other u'„rds. un :kny prcip(,bed ilew 

increak in 111: C„.1 / 4|i,lrihiltion equip- extriion of the di.Ir,hution 9.lern ahoul 
ment ha. ken place .ince S.„,ilhurg wab 11 % A per in'talled recciver will he •pent. 
de¥/loped in 1952. and .in anal> si. of th¢ A·, the ahove calculaion is based on new 

inve'lment per kill)#all 'in the Ullburg raiIJ Lapilal fir in,e'linent the actual 

ni·twork mulled M the following avew¢ calculation. when haid oil annual eari[/ 
figures: mix. willbe asfollows 
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AS.,C. 1/TION OF 'LI' IPAL IELECTRK ! rY U>IDER'I AKINGS OF '*)/T'HI.RN AFRI A 

/' ..1. The •obsequent reduction in lotal uni[ 
'lere' ina redinirtion mr co•A /* a je*ult of le ·,aving·: in Kilowail 

.ln•/Jn ,•Ii £5() pcr K W *iew 
<lernand cosl• can he Llearly eell from th¢ 

In•tgrnlent C Lpil' /17 u 

C ll'Ve'. L], Fiy ID. BY [he 'ime the ins,]]a. 
A' 4,ne rela> Lan re,<i." KI 

fr,in, 8 '/ all 1he peak Ihe Ni,ving rer rel:iys wa·. ci•n•ple[ed lh¢ .iverage 
.ul,]Luil per re•e,•er 7•1.]Iled d p„ unit *gh[ with lii:/ shedding up 
wnuld he (I ft x fl !79 wl•i, i i• i] 6 8 to the ©11,1 / Seple:mber 1960 wa, 4% 

Asihe 0.1,/ i,f the raming relay including follows: 

il, par[ 0,1,! „f Ihe tr insmilt, l and :111 ex/ra, kili.•att eos, 1,er Lin,[ h,i•,gh, 3./ 
1% £120.0, 1 :an therefure hc ,imorli,ed in 

trnii Coi, per unit hoi,•hi 241. 
approximalel' 5 year'. 

1/[al oil .r u. 14 'ill 579/ 

45.2) £.der, rm Runnink' 1·,71,8 
1 her/fore. the £,ciual 9/M on Kilowill 

The /fuct un running ati of t],e .lawl· <[eniand ch.•ry, per g bought wa• „4 

burg I lectriuty Suppl> Unden..king dis- ftillom 
tribution gm ng k hi·.I illii.tr.4 by the 

I hi*dii rnM: .r uniL b... with graphic repri/LIC:i„n ,/ the unit co.t. .1,1.1 1,!1 I,}1. Nheddi. 4.•nd 
load fuckir f.ir Ihe 0 four years ,]iown in Kilowal• ciht rer unit houphl Wlih 
Fig ID logelher wich the yearl, 1/ad , urve* ],• iii ·.hedill!/ ./. 

as illu,raied in Mi 11. 
Saving in Kili,watl cos• rer unit 

Ii,•,igh 1•066,1 
11 musl he obierved that the humdy rive m 

total g »inginkillwai/.5/ .runil un][ Dia over Ihe pid lour year• i 
hii,ight I. 

duc to taritY increa•es :i[ the beginning of 

1057, I 958 /nd I959, in,/1 /1 hy ihe I [ec- For a true reflection <,f the per,eltiuee 
trl// Suppl> Commi-li .ill' 1]. rehilli I'.ing in.le pi/Nible .' Ihe [.at unit :0.1. 

ihat [he cosl i,f [ileclricity rea,he,I, maxi- ihe ricen[ ineream in ihe unil costs niuM 

nium in 111= Fisolburg ami ai the blinnill be laker, into .iccount, which aill ihen /]pe 
of ]959. A further incre,re 111 :he un co.ts , lotal co.[ of 6763,I per „nil hough[ 
-•i mpo•ed 1,> 6,01,1. dunne April IL)60 withaut load *hedding. 
Mnd during Junc ]960 a mul, of increa.ed 

THE TOTAI SAVINGS WAIM' POS- 

•1(11/1•,•AL),1/ 11'Ji•l,Ltio••;tlln'•11'• // 1 per unil hought v.ill then he as 

1,1110**: percer]Lage saving all,Lined in 'lat uni[ •1/ 
ihese lact, will therefore h. ve m he Taken lotal ¢0* per uni¢ hnugh, •ilhotil 
inio uciouni if .. true comp irison i, to he ledding 67,.1£! 

n 1,1 0™l rker 1,11,1 haul:hi *,11, lir/] 
•heddi. '7"lil 

s will he Keen Am Ehe loid „rve, 104 Tolil livil# in uni[ I. 

sh JIng wle: c„nimenced 41[ir,ng June 1 959 I Saving in talal unit ./t 14'7 
wlien appr(,xiniale]Y 400 rel,m liat] ber,1 
inhkalled A. the *:111:nian of :11 1523 The pOS,lhle .avinr m the Smcilburg 
receiving relays on waler healer cir: 1'11 Fleclricity qupply [;nd••taking'£ eleclricity wa, 

0,11¥ compleled by 01/ end of November account for the vear 1960 61 haied on url 

1959, the //ulatio,i, will he biised un lhe extinniled knal unit con>,umption of 

"al unil /4 5[36 kifier :111 1 /1 reteiving r: In'. 1 6.000.000 'mil• per alilium will [hen bc 

had been lixalled. d he •iverage co·,1 16.000,000 Unil' 1 0 89(WK| per •nit, which 
per 

unit hough[ for the live n•,inth period fri•m K appro.im:,lely £6,400 A .tal ,/ 1.600 

January ]959 10 Ma> 1959 immediately rel:ly' will he in·, 1!led on all wa/r healer 

prior [o load qhed/ing "/ a:lolle.4 /ircuits before the ird of (he present 
finaneial year so that the annual gavings on 

K Ili-1[ 40.1 per m bought 0.415/. 111:E]muni de,11,1/ charge. per recen,er 

[ Jni· eig per unii boushl . 31*01, in·.111]led will Iherefore be £4 0.0 The annual 
'/1;11 -1 rer u.,1 hough 861. Milenunce Bls of the remote •of][rol 

d,illailon must however he taken inlo 
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UNIT COSTS AND LOAD FACTOR 

VEREN]GING 7 70 

LOAD FACTOR 

6 600 tu«- -I-· TOTAL CO//UNIT% BOUGHT 

'an 
JUNE 19. 

u .4 400 

KWCO•/UNIT& MUNIS!141 BOUGMT· 
3 30 

UN,TCO.,UNITS BOUGHT 

h 
Fl 

11 10 
[12.!P 

.l 

2 8 YEARLY LOAD CURVES 

'KIR]NITIUTMONDERNEMIN(IS * f ./1. BOUGHT 
I 

5 5. 

MUIMUM DEMAND 

v,/ 
4 2 ILOID CONTAIL STARTED 

JUNE 1.59. 

SWI])1:LIKE FIGII 
DEC JUNE DEC JUNE DEC JUNE DEC Ju. DEC 

1957 1058 1.9 1 1.0 
YEAR AF]llKA 
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aecoun[ to arrive al a NETI figure. and 1,1 'Ctive inipu]Ne'are being injec[ed will il he 

this re'41 111: indin'¢minee figure fur the 7/' 1, 1* pm re]a, operation bul a 

rento[¢ coniral in•1,11/n hiN bc:n haud thew (ime' are i in'lantly heing varied. 
m 8,1 *hilline' per .1mn per rec"" tiouble tion, th,•q,••irce has n<•t yet been 

insialied exper.... 
1 n view "f p i. t experience wi']1 th: ren'<ite 

(5.3) 4/unilimuie (0" 4,1 042 Rrin,ili 
cumilril] Ln'(allution 1 am iherefore of LIN 

Coma '/Jbipir·. <,pinion that the atimale] figure /t 5/. per 

A. poinle,1 our paiou/> 1he conalliner unnum per rce/Lver Inslalled .Ill cover lit] 

iplarm ha·; be•n very low so thal lh: FR fu•i,re expendilure in nmintenance 

maintenance col of the remote comrol 
IN,11|2111•,]1 ./ a44(].·Id LL•t reL·el¥,1,0 re]:„b eluiplient The nelt po.N,ble annual imvin# 

A'Nw Im,Ew •mmal •Ulanglrout ible 
42 mailimim demand char» per recewer 

were h:illed can 111;refiw he i:iken a, £3.15 0 

however experienced but [hese were m:wly 
einfined 10 'ult) wiring i. a)'ne'ling 6.4) Sm'immv: up 
the rela> /,eli.ind c.>uld in .in¥ ca,e not he To winniarise briefly [hen, 1he [}0»ible 
tied down tii ., f.•ult of [he relay ar the NETT :10 42,vir wih a iemote :inlri)] 
rmim controlingallation itself. h R honie· it,Stal|,lti„ 1 „n hilh capit.,1 inve.tmenl :ind 
Imes uid thai can•umer, will xm allenipl runnint! coN/, I a' fi'I.¥i•:- 
m interlere wilh the operalion / the relay. 

. Annull .ving I eal.i[/1 and th.it once the michine zin/. are known inveslmentnerreceiverinslall. f] G R 

the) will succeed in by·pasxing lh¢ operation (2) Annu Ll ..1/Ing• 1/ rin,ung 
i:t the rece·iving relays Ax Ihe .witching 0,l• .r rece]•er /1.blled „ £1! i f 

hequ:ne: of (he Yarioux consuni:r group, Li 
Till Annual € vine....]/cr 

conslanily heing varied 10 Sull 'he .,I.../I In•JUUJ £61' 
denwinds 6 •e¢ms very unlikely Some 
con,umr. have however tried 1,1 b>·-pas, U .m Ilierelore h: con.luded thai .1 

relay operali'in hy intern,/ing the .upply to remole con,rol in' ill:/cm :" :ipplied 10 'he 
the receiver, during an impu l,e Ker K ghich Ex,lbUrgietwork witli tl/ :icll'.11 {,1,11,•ne•1 
naturely Kiopped the rela>, from operaiiny reducilun ,/ 06 KW / the peliks per 
Apparenity the idea was m re,tore tho receiver and a ioial cost of £ I 2.00. per 
.upply 'lin after the 1 mmui¢ impul ¢ rec,·I•er in•[.ille,1, wall r:ly for •Lf within 
0/. in „rder [o reiain a rupplv to the water a period If 2 year. 
heater durig the switch.off peri<*1 Unfor, 

tunately far ihc ,)munier however thi. 5 OTIER API,1 ]CATIONS. 

hr the .ippow d,hired //at. hecal,Ne [h© 
V n Am- < ,4wn,Upd Kire,,2 I.·Qh!* 

receiw hn been iMened €} [hal the 

injetlion of m "li" impul,e will START I.MN,le 

the rece per arkl •wilch ON the required Apar, frnin. IL. u.e n: a nle:in. / hhed ding 
Lhanne 11 where :„ ihe :ib,enec of an actipe the lorid during the ,=k perii,(15. Ihe 

inipi,Ke zill ·.witch OFF the required fill/,Cial ·,Lii!1/ 111[it :ire p„,2.1/e when 

/21/mel, A. the trling intact of Ihe reniole con[ 11 equipmenl k .,ko LIM:d! for 

rel:ly IN chi.cd once [he START impulse hai cimtr,illine a uee, Hghling ing,allation N of 

ken inicaed an inierruption ED /2 suppl> major impilt'.¢. 
does not „pen these ,antact, hui on]• slop'· Normally a stree, lighting inxtallation con. 
[he relay trim ,•per/ing. Re,[oration of the •i,i• of a #arate cable I lik* •iN ncI- 

"pply after an impu]Ne €ries will ther:for¢ viark the comrol of which „ ,uperviKed by 
0 the receiver in molion again. and a' either time wi,ches „r ph„Ii. electric .e][s 
active impuke, are absent. will merely etc Thi· col of *lich an inktall,/in•i •In 

wi,ch OIT the wariounhrnel, Whir ihis aceol,In of le· vast gee,yraphical limil• nf 

in f.,c: ine.„„ la :hat the consumer will the Ekruielly Supply Unde/,ki/snetwirk. 
*wilch 01! his ,(introlled (Ircul in any case will lend I be rather high :ind Iherefore .lko 
Only i f Ihe ;uppl> i. inierrurid hebre ene of ihe main rea.on, why nw .treet 
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liehtilie iNall:ili(,11% icave much / be han· w he large enough to m.lint.lin Nufficiont 
dell. or 1,1 11. I ..e .:1 ren./|y ... vi,lit,ge al 1]le end af Ille line• On 1tte i,ther 
unlled .tre/ Ii/hting m:,[1•11.0,1 111( eable hand it was found. thut „iftkien, ¥0|lage 
5 r,jihit wire neli·.ork un he LIT/,ed with enuld be mi]/am/ with a .maller cable 
in the ful.wine m/mer. The Ire/ ligh[ b m the Lee /U /nuil·. fr,in eN·,ting low 

c inne:leil through a short length 4 eable or le-un ini,i,1 .„ the /reet lighting kud n 

pibl "e li. thi• Ne."re,1 exillne low -ten']0[1 snkil[ i•, ret.i•in 10 /lie .•en' I. and 

mal i /1101 k feed ine either holle or ulher 0,/d 1.13 „enly di·.Iributed /ver ihe entire 
Av-,t·i'di'. c<i,i•,imi Each •treel |ight iE *mi i,e'wirk wilh,11,1 :,th,Ing The 

[lien •1•'ipp•1 uith / protective fuse and 11 41'110,1 :.f e•14,2 1„I ten'i,1/ di'. 

rei,ictel¥ antrolled reeeking re]:IN the (ribum. 
10[1:1108 iii wh[Ch will he 10 4,"·aticallv In 'he C.,3,? 4/ ;1 recent 11:, Sasolbul 
mii.11 -'ON" and ··OFF'- the .treat tight, extin,mn ti. Lhe ./4 ]Ightii,g in•1:,11£1•Lon 
at the re'I,Jiral '[me.. Ihe Mni: led lo.[ of a remi,tely conir.31[ed 

The *, ,·11.in i cahle. acce,wn for *™em d u ementional cable net•ork 

a ./ rate 41reet Ile):Ille cabl n.twork w Ill -cm..i./.ws:- 

COMPARMON OFF/MD11·11RF. ON A 

b MEET [1(JITING INSTAI I ATION WITH AND W HOLIT REMOTE CONTROL. 

Wist-, R.nu,le Ci,ii,riA .1/ Wi,h Wisi, Rri-• C••ur,4 -id Wilhout 

11 9.t, CBMI Ne,u "i " .9,·pu,·ami, r 'ile 'Ve, i. ,) i k. 

.b••aLion Conly/1 .. ine]Lidi' tim• 1600 full Of c.ke 0 1/6 rep fl £[3(1 

wit.. conlril gear and .iree( lighl ]600 Feet of ¢able laid @ 1,- per f. €Rl) 
feede' £,S,j 

2(}{*ct, I W c.,1,1. 44' 2 6 P. OKor, 121 Re:/vil reli), I• £12.00 fillo 

..0 I of ./le laid @ 1/- p. I {1(/0 12• [ ighllr'ind Lrd·. @£7.00 £87i 
125 Lighii,u .•9<laril• @ £706 I. 

11< Sircei light hirier.• I £10' £11• 
125 Slrec· liR+L 1•r,ILIr,1% @ €36|• fl7< 
# =/Inn ... £20•• ./ trectill eL/1. {200 

Cable LOnneC/l,In Li,•t• flo(] Cable eiinnet[,0 LiN• £4{X] 

£1•ll] 

I'lu• (•iniingencie' £520 £1. 

10[AL COST £57/ JO'? Al r (>%1 '39DO 

COST/%1 REET I IGHT (*AY) £46 CObl'/STRFFT ! I;}i [ ,;A Y i 

The vving per ilrect ligh, erecied tin an strtet lighling In•lallatkin. The tran,milling 
under gu.und renk /ely e min,11/ ,[reel lighu- rtant,lone would cost :prroxinultely £4.000 
irs iricm therclere •mount, 10 1 339; including .111 ereclian eosiN. 4,Nnes. te,ling 
The full * i.f the ret·ci•ing relay a nd' Part arparatu·· eic.. which mea thal for :i 

L·••l• .'1 1]•e lr.Ln•In•1[•ng p|•nt h.i• al• bcen w.iinum /:inlitv ,/ 275 receiving rel:/. 

proportioned to the *treel lighting In,talla the co,t of Ihe tran,millng plant alone 

Min w> 11)1, 01. ab(,4e ,- )nip:irJ•)n c.in he would amunt to approximalet> £15 per 

regarded 1, fuir. when Ihe 4»lemi 1 uhed recei•ing relay inhhilled Therefore on// the 

for Mih load ,hedding and hireet lighting *lee, lighting sylern ix large enough and in 

eintn,1. exces·; / say, ]DA /// lighi. the provision 
However. R 1% interegling to noic chat if Of a remo(el' controlled in•tall:irion already 

a renlole control kystem i,4 u.ed ..dy " become, a pavahle prop"i'Lon 
cuntroll,ng :1 greet ]ightlng inxtal[Atian Ihen 4 m/kd prelil, iherefore the 

the tut] cos( of Ihe /Ce LVing re|aq. afid Iran, prl.Llion of a remole .....1 '.lem :an 

w,ing phin[ *il] hilve in he borne h¥ [he be full, ju·.tifial when used either fur load 
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shedding or for ihe comrol '1 9 ,!reer re>ult of :h: sub#equen[ high '"umption 
]]phing in/:,11:,ti,in, hi,1 whe], u,ed fou lhe in ele:tric N in Lhk .ire,1 d reque/ wa. 

eontro] of buth however. [he iugilkation fur receivEd from the Ho·.1:I SLiperintende 11 
the Capital ou [la' involve,1 1 immed'.11:4 whether •„Inething co/[ he done in thi, 

impro•. ripeci. A. [h: installalion of lin• switche. 
with associaied control uear or manual ion· 

I he o•er.i]I imd ci.Inumplioi• 'if a 
tro[ would h/onie unwn/nuc because ot remolely contrcilled i.,reet lighti ng lihialla high mainten ince and 3 4,13[ment al, I tion allhou/1 ni), inelered 'eD,ir.116, ean u decided to inve,[igate the possibility / pery caNU, be tukulaled :i. Ihe aclu.,1 1,11rn contailling [h: .upp]> of electricit> 10 Thei: 

ing hmr' of .ill 1.1/ip. are :8'ir:'(01> deter hung.,lowN by the #Adon of receiving 
ninned by the switching time, of [h: 2-1 hour relay• direc[ 0/ , ihe „1/ply 111./*. As the 
programme c Jock An jrium:,1 1 5,imetinze, receiver i rated .i[ 25 Amp a/211 VA, for raised .'gain,1 a remivel' conirolle,1 under· pure //mic „ails an,1 i,1 1he liehil "4 
ground „reel lighling in, tal[.tian ,% ihil a per hun/k,w wa. only Am 3 Am/. 5 
mfipliclly of lee ,/ Lahle connection' fainl bunpalows could he •antralled hy a 

existing Jow len'ion un<lerground niain' will recei,er This arrang:ment wa, found ven eventud]Iy Icid 1,> unnece"ar> inierruption' '..i[,•[lictor¥ and a' preenl pawer 1, on|y 
in the power hi] p ply t,) the consulner + irl I he made available between /ing .ind sunrise 
event of trouble m ihe lee·al :inuits In 

und ,% mnlrolled from [he mid iran,- 
Sax<,!burg wh¢N nom/, 6 houi ,:rvice 

milting station. *rhiline m.,inten 
conncetionh are leed·off Dne sinele low 

anii and 'dillht/ent CONt•00 mill/|Ll.i| MI tenxion und.·rground dis/hutor cable #tehe, Con.Limption of ele,-tri•ity in [hli experience h.ix *hown th:,1 d,iring 8 ve ir, area lia, since reiurned con.irmal 
of servi. e no ice-/7 cill i:,111 tr(,i,ble ]11 
been /</rieiced ath,ri fri,rn he ocea•ion.i In :he /'impound Are, 1/ ,],2 Banin 

damage I und/gri,und /ibles by other Township [he Bantu I mploye= 01 ihe q A 
in·.tances when and] 'rouing the,e 'enk CoaL Oil Gas Corporition·s 1.-ory are e. 

being h<,used Alth,/igh .1 /ncilir pnible/1 
A, a resul[ of inipmval cable joililing eonfr.mid (hi. sce[,on of the B.int„-Town- 

r ra¢lie·cand with c orrI[ supervi' Min, 1 111•nk Ihip regarding e[ectrIc lighl, 111:,1 were never 
thi·, 15 a n•k wrili #hile Lakinq panku lily witched off during the d.Y liane lle .oil,lian 
in view of the large *inancial ;avings m:ide here wax no[ .3 /mple Pir411, the ntai·,rn> 
Asible thereby of I niphiyee, hi,u,ed in the Compound. do 

whiftwork an,1 a, /,ch m Lke „,2 of 1111 
<6.1) 1 he App}kmt- a u Remow Gui / 01:arters and Ablu[ion Block·. .,1 varioup. 

Spiem in I faniu h,tinx'pt- houn of the night Therefore. i| ,w•ching 
programme hail to he <Iriermined, .lnd 'Ifter 

Apar[ fron, load .he.kling .in,1 for .Ireel u •ura wasnude'if the acinallime,•diwing 
lighting colitni] furlher inter,%1ing upplica which a suppli *electricity h.id to he rn,ile Lions of [he remole contral mu were (o avail.ebre 10 '.he 011 irler ,und Ahhilion 
be found in con,rolling lie .uppl> of cleo Block,. receiving relay. were w,illed h 
tricity in parinus he:tion# .,f ile Itan'11 wai then a very •imple malter In ach:eve To.ndip any ,wit,hing operati<in required b, itc 

In th¢ Sa•olburg Ilantu -linvnd,ip prii- Comp•und M.innger by Selecting the dehired 
bion 11 niade f" the hous" 1, bmes on the 24 hour prneramrn e clock in he 

•) Unmarried ]]Intllk in 11:liel con[rn|ir:ininizing•ta•ion Plirthermore. 12 
22 doubl¢ commands Lan & /,rn,m]Ited . Factory 1 inploye. /1 C,jinpoi•nd•, wilh this in.uilta[Ion i, 

and wa, pox•ible to 

al]/cale ihe necessary channe IN required for 
El) Murried B,Jit# in married 01]drle,·% ' the conlro[ of ele/in¢ liphting Ir. the R:rn[LI 
In the Bantu-[10„¢] dred il wa: ft.und Town:hip without ln,erference [ i ollier pre- 

thin [he o]Mric Ileht., m 8/ of (he terontial channel, 

Bung:,low& and Ahlution B]ock. were never In the remainder of The A tii,„ Town.ship. 
switched off during the day lime .Ax a limt „ in the married quarter. cah hou,¢ 
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hi• been pro•ided 9,[n a •upp.> of cleo imle-wlihi i,r hv nle:n• . 1 superviN,ily 
Iri, LI, t.iyether willi /Ted I,qhline which ha, cintrnl We nuy be wise in niaking M 

neen m,ide :ivailahle in every .treel The: p„n, ni w ft,r w iter heater# w [h hud·. tiI 

'reci I'gh[,ng i..]ation I remolly :on· r, ihitp• 1KW and 1„ he con.,dering ihe 

dlled al,d as *:Ily Khow:) in d¢lail JI approprl.Lie way' 1/ ecinnectiim ihc'e. 

the An:incial wving. oblaine/ Iherell> a. the 1 "i of the Il'In/n l|•.4 1|,iN Inai, b/0 'C 

fund, nude anilable fi.r 11,k kind ill •e•vlle /mm*HA•power 
in the Sinolhurg Rai,tu hi.Ahip wa,+ very 5,4,13[> im this counlly ,„ 9,61] because ,„31 

lin'Lied. Electricit) Supply [Inderi:ili:* will be. ar 

ale ilread, faced with d /011|Lr Iir,ihkn•. in 
Once a v,pply ,/ ele/ricity haN theref/,/ thi, apel Ii.ad A/ding r\perience 111 

I•een m,ile 'ivili:able to the individual home. Su#.ilburg 11.„ /IM, h DW, that / lea. 1 33% 
in :1 Ban[,1 1 1,+Il,hip ihen adquate Mreet , f ihe 1„1,] 10:„1 1•ken during peak perids 
lighiing •hich i• al•,i ree.irded a< .in •x•¢niial i. due bi lhe winer healer load and thal 
.rvice ji,•Igi,ig In' 1. ili• paper' and 

i pr„vi!,]21[ely 259 of the [,31:1 1,/ alled 
dili'.ion. dili'.ed ./ thele Con' ellil'/. gater [leater I„:,d . „uld he +he.1 glurine peak 
w h /vided wy econ:·mickilly wilh the /e,ind, It wa, further e.tabli•he. that the 

c,intr Al i,f a 30-g,ill•in cai:ici•y 'ater heater 

i. ralher critical a. 111, ;wilch-off per,id had 

ti. be kept w thin re:aM,nable limil: / incon. 
7 CONCLUISIOA. 

venience the oingnier> w.1, u. he avoided 

1 ihink 1 "Lillht he failiti in inx /" it [ whkli i. e,.entiat wilh :in> Ic, LAI *hedding 
W nol r W ut ihal .Licce•.• with 1(>ad i,peratinri The In/tallithin of a 10-gallon 
leddit; can unly be achieved if the network capaill> donienk wmer hcaler on le ilher 
und:·r I ' 0[i,il 1:,4 .uff'Lient c|L"rical hand would na[Lirally n•ean lhat fur greati 
apparatu·. #i,h um ho switched off during •uce„ with knid *hedding can be athiaed 

the peak perifid; Indicalion, h.w,ever. are b the A•mell-off period i:in be irlere,gd 

M (he Je it /,inevic water heaters in Ciin.iderably It •hould then te po-ble to 

[M Mill„ and /14ewhere over the /4 24 fin up 111¢ ulle>·s an le load curve, ihit 

>cars lia· reailied sud, promm:mb Iliat nornid:4 exht between 22{¥1 hour, 21 400 

nu. Clectricily Supply Under'.aking. hour,; wi,h M.l a re•ulint greater improvenient 
be qupplying a tair ,]n/unt of pawer to thix in #c load factor. The inallatiou of a 

kind or dorne•ic apparatu, In thi: respect 50·gillon tapacily domebl„ .•ater heater, 
it may be of in tercil w refer to the following aparl from it' iniuaI er"ler iniallation co't, 

extract from a liaper read ar the iwelfth must therefare eventually pay hand.ome 

Rrilish Power Conventm hetd :it Baurne· dividend·: a• the •ale of electricil> during ille 
Hrh. U,Red Kingdorn labt War. bi T F off peak peri d, can be al u very low Niff 
Di,liiek 0,1 ··Ela·tricil, in the 

home · 

Generall, .peaking. h„wever i, can he 

Diq,ou]• i,telaric immer•,im heater+ gid that a remilte ointrol InNIallation will 

hi the laq var „r two give a clear i/dice. he Ju//ed where [he Electrich> SUPP[> 
ti•in tbat we ure rapidly moving toward, Undertaking maka specia[ effol·ls or alread> 
nearlv 100% Baturat]' n in 'heke preml'c. ha, a 9umcient number of dome# water 

dre the pluinbing arraneeme,11• rermi heaten initalled :n illat Ihe load factor can 

a heater,#f ihir kind to he uied be impnived hy the d.61]thin:]] gle of clec- 

triciti during the i./ peak hour* Thi. will 
I may he thal Ihe iime is oppi.Mulic hir al„. ,[,ply t„ elecl„c ,(arage heaters ghich 

8 10 Con€/er seriou* thal but]// af are tailming increaili•gly mibre /polar flir 
new prnrer·ty •ellk[ instal[ hotwater (he Fec heatine i.f imices and public 
vevel> af not le„ Illan 50-galloil• Cap,dy build,ngs dilring the i,/ inik hou„ 
with 'umcient acconini,*hilion for them 

to be pri.perlv heat-in,ulate.1. if rn, now. Brieflv then the• fol!,min, conclidon< can 

/ a hair dute s„ 111:/ ihe load eun be he /ade khen i.rl.idering thic que,tian of 

taken .il off-pe:lk hour, either hy local rein·Ic or load enwot 
- 
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1 01/0 :in Fleelrici•y %1'PPI' l.nder· 7 010 ' 1·0 01"te Clmtrol hy'tem (if 0 

taking'; J i*(ritnili,in nele,/ h:i• suili- 6uiL:%· t)/ hi„ beer. iri•1:illed it i, 

cien, electric.,1 .ipparaill' inialled •„r leali,ed that inany .ddillucal 

which can he gihed ali during [he fu[:lin' cim be pell,ilried which will 

pc.ik perind• Joad shedding bocome. 3/]28/.1 iheln'el•e' ;ilmo.[ inin'edialcly 
a,inon„cally Juvihed hith m ,apilal to me Supp v A i,hority Llyineer with 
inve,Iment and ruining co,1. i,f the a particular problem of ihi. nature 

di. triholion sy'iern. it mu,t hinvever. he a/reciated ilial the 
2 Technic:,14 the pysieni must be of a in•talla,Inn / a renli,te c,intro] »•irnl by 

vcr> •und daign if [rouble fn>m any Eleciricity Suppk 'Inderlaking intended 
iiierference vok..ge, i, to he avoided primaril• Ii' ke. the %/[en• ['./ linder 
and ille ni,i,m# benetit. can be o•nlri.1. /11 neetl :1 111,1,1,01 01/ 21,re| U| 
ilerived from the load .hedding „peru- 
tion At ille uine linic #in,plkity of •y„,111 bul at ille Nume tim R wa• painted 
con#ruction nf ihe variou ionip.inents out th:11 „ilier appli:ations ¢x:.1. apart from 
1111/ he ilherved 41 ihat nornial lest the hu·.ine,. 3 keepinLE ike Fk load, down. 
room facililie. and N ,/ can handle the Bhkh :21,1 fully Ju,lifv the in•!I.iian of 
1, intenirnce of the 901 ,"h :, sy.ici. 

1 1-ron, oper. [ing experience iL has been 
Ii, Aghli/,c:! ilia< the m:iximuni period. c inclu.ii,[i J[ i, hoped ihai Ihis paper 

4 eve a u,eful pur/g in ninkine avail- 
a 10.gall,Ii La, pacity #a"r heater ca[, 

able #e he u.nirn[!•[ i, approxiniale|y inf,irmation ]• relating „ this 

1/i•,ir• cluring Iheeveningpeak• al' 21 $·a'in "f ki:id 'ir ren'Kie c•inlrol ai,d 1 

wi),ild like L.3 Lhank the Sacolhurg Vi]lage hour, duritig the mi.rning re:ik* ,ith- 
B,>ard of ManagemenT Ii,r the opportunity <nit Ine•,Iiven,¢,king (he el[1•Ul,]er. 
"f presen[ing m. paper w the A.reciation. 

1 Theale Of illl,ne.K water heater, in 
THE Mr & /,unir> and el•where PRESIDENT: I now call un 

•eni• . 
Theron. & I:ind,rbulpark L.. propose ihe 
w .1 111,inks w Mr wn Ah[fien Il':IM:iking, inui .il prew' he Er. 

1,/ly 1, ci,•1·,derable amotint •,f p- Mr. G. C TIll'RON. VANDERDIH. 
In ihk kind "f ./paratuM during penk PARK Mr Pre'ident. 1 wish lo open m 

limd perin,14 In Ille c R i,f SaNOIhurs rep > by referring [O the .1,1.4 parlriph 
*„nii,unt• iii appri,ximalely 13% of 14' Mr van Ahlften·, paper The whor 
the tinal 1,)ad laken ili,ring peak wle, ··. i, 8 hoped ihil Ihi, paper will 
rer,„d#, where.ms 25% ,/ the &)12,1 irve a ufful purpose in nnking available 
in•talled water healer Inail L„u],1 he COMI Inforniallon rel:/ing m ihi question 
*hed during re k periods ofloadcontroL . 

1 h woukl ,/pear th/ lhe ,[lia]Ialidn d We h ive :L]wm kn,iwn :lie ;wihor a, a 

larger : ip icily '1#12·.li' Baler he,LIC,9 mode,[ perign hui a gr:a:er 'Ii'<lers'ate]11:]1: 
i. il,irne.tle rrom# will ...ually could h,rdly & found. 
He iii.IN,/ 6/cially .„ [hese .311 he 

healed ur Juring the olf.peak hours The SOW: inforniation referred [o by *h¢ 

./1/. c.il.ing incolivenica•e . the aunhar line, up with >ome of 111© mos, Llirli· 

c,mumer. particularly .i. the don,Nic pnhencive paper. read al the,e wmention, 

demand f ir power inui increax with and furthertnore the th/*,9 ii developed / 
the rie in the living *aindard of our a cle,ir :ind 10/L/:1| man/er with 'Ummirixed 

...n./. tancli'.i,m :11 each wee. / i. therefore 

packed wih information ye[ easy I follow 
6. Apar[ fri,ir. the bu,ine,/ of keeping and apply the peak I .id uniler ci"/I. ihe 'uper- 

vis<ory '.),Ir'•1 i,f new "recl Jighling Sa,•0[burg'• neighhouring lown. Vant[e] 

Wall ilim la.ime, am, cuin,Ink hijlpark, w,14 Drubatil• the hil in Souih 
prolk-1// Africa i n Btall 01 3 fuir ·,ae an :ludi./ie 
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quene' central iniection »stern for load con· The bea result. are. however. obtained 

0 purpi,es The fia[ installation which d,iring [he winter oweningh Throughout t 
went 22% •n•o operat•en in Ig52 Con4isted of ye:ir the v.,ticr he.aer lo:id r. .hed on fund 

3// relan and at pre€eat there arc over mming. for perk/. <,f 11. 1,9 2 ho 

6,000 relays . consume/' premise. withom ihe consumers heinp aware of Be 

Our experience with 4 ••r hillfering any Inconvenience 
xype of load opera(lon con. 

Thic 
1rot sy·,iem therefore strelehe. over a Mlighth Fun/a> ninrnin, peak seem. lo he a 

longer period Than 
curves of indu,- 

ai Sasolburg and fealure rv.[Lar 10 Ihe load 
mem- 

trial communities with all ele,[ric house.. 
hers nuy find a compari,on of Ehc r¢sull. 
obtained of intere,t By applying the load con:rol principle il 

the monthly load faclor 
1. The Vanderbulpark •as possible 1,3 raise 

xy,Icm operate• al 
Rit cycles per second in,ected on the •erle. al Vanderbillpark from 35 / 10 58% and 

that in respect of a 98% dome€[k load+ 
principle Th: 1:01 work' in ihe 10•11 are 

Nupplied from the ame 88 K V bu:bars hut 3 Many tin•e• K w•re called upon to 

h .id not reached produelion sule It (he Lime e•pl•in lo an urget con,umer [hat the 

*lien the retieu]/Lion n/work w:Ls l„Led fur incre/sed con,uniption {/ electricity *peci· 
ime,fe, nig [r,quencie4 Whe,1 Liumni•inn ally / Ihe on.et :/ Ihe colder weather wa, 

ing 01 the [oad cimatrol equirmun took plicc nutduetollie operation o[ [he load conln,1 

about two ye:m later and .ome n,ercury arc wtern :ind this is very forcibl) hrough[ oul 
rectifier, hail by [hal [une been placed in h> the fi/re, furnihed hy ihe alhor. 

operatim a: the steel works, 11 wa, found We are a]Ko often blamed for a /or„ge 
that paravitic frequencies con,Mung mial) of hoi waier when in fael ihe load had nol 
Of [lie upper harmonies of 'he 50 cycle fun· been ,hed at all The cam of thi• Ipe of 
clamenial vere callsine a bias on the gal· complal,11 I. uj,u:illy a faulty elemen[ or d 

v•inome::r [>pe receiving relai and nhlking hot w.* c>]inder wh/h k inadequal¢ for 
them les> sen.itive [han nece„arv for tis- the famih. I :igree Ihat the 10 gillon 
faclory operation. This Irouble was over· cylinder is juNI .ihou, the minimun• for [he 
cinne bv means 'f a •mal] 1.000 ¤hrn res» averae' famih in our lown 
talke placed aeros, the ougpul ,¢rn,inals of 

4. the hand file. A '>r, / load control not n•€niioned 

hv the author is obtained 15, the w.c of 
The /Mill of imporiance i, [hal for [h: ihernial limiting switche, which may .wit•h 

fic' e«ul operalion of an audio frequen¢ the w,ver hed ler autam lieal]' or ine,ely 
load conin•I system the nei•ork mu.qt be di.conne.1 the .upply anit leave Ihe hhedding 
exhuuM[ively le=ced for par.IN,[ic frcquer.ic'. of the 1„:/ 10 Ihe manual operation hy ihe 
before :i deciNion i. •aken regarding the .ar comoiner Thi' »teni a. well a' a few of 
rier frequency. tho,e l„led in the p•,per Ni,ITer frnm [h¢ 

2 The clantik hahib of de average very Ner,ou, objeclian ihat ihe conlrol h fl 

m'umer 6/ Vanderbijlpark inuM be very thedwret,/,1 of the i'm unier During limes 
4,niliti to ihme in w neighhouring l.mn. of »iem diqurhance. Ihe #ailing of 4 

beuu.e [he uperal,/0 rewks obtail)/ and porm,1 ,/ 11,0 lowd / rhe commanct / the 

q,JoIL• m Seci,¤n 4.3 are •0 -[lar ilial we .uppl> authoril. cali be of inime,he as«[· 

may he ,fected 4 comparing an,wers, ance in restoring lh¢ .upply hui thi. fuature 

The bulk „f Ihe water heater. i·. of le 10 innul he utili,cd iii,he lype. of coMIrol 

/]1(i, 2 K W. type and we hhed in winter ve.ten™ menti,u,/3 .ihove Tho,e nf us who 

upi„ 15 ,/ •Ahe m.talled wa[er healer loud have cxperlen.ed a power faill,re in ihe late 

and l,boul 25 / during the m,imer nionth, afle,nom :in a W.nier'; ilay :ma the 

1 nud •hedding in the inorningb during xeck· Jillicull, of holding [he Avil•hi in when 

da>. Is found iece,ary on[> under very cold he w.,iml con,ginier• keep atl the lipht. 
-mry condilinnh and even ihm i liqually hcaler and .!ave .wil•he, full on. will appre. 
Initte to Monda» 113 Tue/un *lien the eiale le v.due of being in a pos,lion 10 

lencral wiL•Imig an,1 1„ining hubil. of [he drop a lAird „r the 10:11 without .m,king the 
populatioli h.tve , vel»Jecided eff:<1 00 he mihumers· pernii.Gn or even pu:tin? him 

electricity i.':Ind· *ihe to Ihe mo,e 
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Thi• iype of mice tannot be nica•ured demil .ind su}hequen[ Mel ligh,ing 
m Rand und cen[, or £. + and d. hui i cont roll 

one of the luilden tharmN / 11 central 
The Aillhon olkiervation™ in connection 

inlection load con„01 ,/icm as de,Cribed 
4 the 'con#* thai c:in he eITecled in 

by the au[hor 
r/pector a + treet lightiil pri.Jit. arcampl) 

5 The au[hor makes an Inip(/lani point Wified in the /h,wing account of [hc 

when he states that n . the lc,ling and Renoni Audio frequency street HUng con- 

nwintenance of reciung rel,/ #hould k moh>r,lem ms,alled, and pur irm operation 
i.iraight forward ·· 11 1, 2150 our experience on 1.1 April, ]957, in the New Daveyton 

ever Ihe /91 9 7/:ir·. thai the le,lroom Maff Bantu Town•hip 
can very easily cope with The repairs and 

The 
..menl' rlece.ar> on the [ype of relay Daveyton R.int,i Township project of 

i,Ned al V.inderhijlpark ninhermore. the approxirnately 8.200 h•]LINeN, 5|1 wired and, 

connected to the supply main h an under· 
reluy failure. during ihe period nientia,cd 

ground reticulation 4.1/m. would. under 
have been lexs than 3°4, a fieure which we normal :on,INion. have had th¢ sire¢l lighi co,Mider Muite .atisfa,[ory. ing NDIen. eonnected ho means of under· 

When we receive a coniplaint from i con. ground e.ible. hill Ice a ruling was 

mer that he A with€•lit h/ water W¢ received thai glreellight• were to he erected 

alwa» gLE [he euNtorner le bench of [he / not le» than 400 foot interv,Is, the cable 

doub, and check le relay bul In approx,- coht alone became exce//, and would / 

maily 50/ of the easc, reported. 1114 rue( have cow 3/Ind. per foor laid, such 

trouble is mi' with the control apparalus being 01/ ruling price of eable,/ iha[ period 

In 07'nclubion I an' sure [ .peak on behalf The average cable M per ,[reet light 
t,f all pre,ent in offering zo Mr. von Ahlft¢n erected, would therefore have been approgi· 

our congralula[]ons and ihank, on ihe malely £77. whiell prompted an inve,tigation 
euellenl paper preInled today and in into the pos„bililie• of an alternate method 

expreshing the hope ilmi it will sem • a of supply and control. 

hlgn pON| m man> 1·nyinecr• and Coukillor• 
it wa' 'uh'equently cletermincd. Ihar 22 m .... one of [hedirections which can 

subititution of a remole control xyst 8 
be followed innr<ler m reduce [he COE! of 

would cut thi< m to approximately £16 
eliciricity to thousands of consimm. 

per greel light thu• a #aving of £61 per 
TI IE PRESIDENT: Thank you Mr. greel light wa·. eIFected in this unique 

Theron proJeci 
Mr D LEES (BenonD: Mr. President. The 1>pe of equipment billed / Davey. 

Ge,illemeM. Mr ve,1 Amflen „ indeed Iii lon, iN •Imilar in / respect. lo the Sasolburs 
he congralula•ed fof providing this conven- holl„ion Th„ equipment has. to date. 

tion with, a n<n.t intere.ting and comprehen performed 4991 trouble free injection cycles 
w paper. embracing the lechnical and during :14 four vears in operation. Ihi• also 

practlcal aspects of Alid/·frequency upplia to the relay, which speaki well for 

Remore Control in its application' 10 the reliahility of th: equipment. 
demand. and s,reei lighting control in a 

The inherent flmihilily of Audio· 
Municipal Undertaking. frequency control L gh. that a fur[her 

The Sawlhurg Underiaking. bein@ a com· .aving / £2.000 per annum in the coi of 

Fletely new at] electric town. has the upply. he. been effected This N due to 

advantage of a plained reticulation B>*em. the ob,erved trend, Iliat Bantu retire to bed 

into which al[ mixtern ¢1¢c[rical develop. coniparatively earl>. with the *It thai 

me/x eoud be incirporated, and hinge tht: ,/reel lighls. t>ther Ihirn the main thorough. 
Sasolburg load I of a purdy donielic farek. and ,/rt:un ,/lecied point.. could he 

nature. and ha a 'on'Inimitv of a uniform swilled off / 1/ p.m. wh;ch in lurn effeets 

.ind hlh ce„nomi, Mlandlird. ihe ideal M- a uirr....ing ..ving in fli,orehcen' Imp 
&"Es exigic,1 f<ir the ineorporarion 'if replace ment. 
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While on the subjecl of elfecting sa·.ing'. mostly 2 1.i],3-1 Of these 530 are <r„[r,Iliy 
on .chema / thls type, I would he g],/ controlled ailtomallcally whe.] peaking lake, 
if the author would /MUC'Jd:,1/ the COn„der. place. The other heal:„ arc looked after b> 
able wing he Ir,(en,1. to efk·u on al[ new' laid lilimeh or litne */hes. With the 
e):ten,i•in lo hia dislrihit'ion •yslen, The i·entralked conirn] •e // helvell 500 and 
Author: coruenlion. thal Ihe ,LIMIation an.1 760 KVA •hich k well ill/raled on a •harl 
low le-in eticillation e·trils )n i. future 1 have wilh nie remined frmi u recording 
be reduced b> 40/. infer# thal a uniform .mmeter imatalled ill Ihe polm of *upply 
sca]ing down :in he effelied on h. low 

The tenxion d™trihulion 10[a] network In oiher capital int,-tinen, 10 J.11. is 
£6.[55 0 0 words. if ihe present design 1: for 4 kW per 

Mand. the new des]En w'ill he lor 3 AW per From Ihi• 1,11/rniatian it un be e/-11> 
htand. yel, it would appear th al ewery scell thilt a ver> .ippreciable ·„Lving k 
hection of ilic lowdip will he k),ided to effe,·1/ 1 should hai mentioned we are 

the fL'll 5 kW per ':ind '2 011 lime te] (",1- juying Escon, 15/9 1,1 KVA afid [110 hill 
for [he 

If thix mIntenance of the i. .0, how does the Al,lhor equipme„1 1 
prop »se £450 per annum /keting [hts UviaQ, wi,hout exee/ve 

vollage drnp, and which could In [urn give Thank you M r Chal,mail 
note to a spati of Lonxumer c,implain[. THE PREIDENT 1-hank you Mr. 

In concluxion, may I again congritul.,i¢ Steven'. 
the Al/lior m Iii. :irehenlillion of a vcr> Mr JGF ]nstruclive. and FRIESOA. E inIer"ting loun: Mr, paper and have 
much pleasure Pre.,den[. I in propo.ing 

lite 
Ihis +econd would lo take thi·· vote „ppor. 

of thanks. lun[1> of cm.r,it•,latine M voi, Ablen on 
2 Ver> ./. [ing and comprehen'ive paper THE PR}SIDET: 11. p.,pe] ih no* in which he lias given a very ¢ le:„ picture 

open for dibcussion. gentlemen of why Ih: remote cont, 01 wh,/13 he ha. 
de, rbed was In> taJ]cd. i[ economic Mr F. IFIERS, Lidv.milh: Mr a,pectk. 
ck. whieh am¢ kulent, very closely witli the 1 •ould Ilke to congralu]:/e Mr experience I have had *ith ihe w Ah/M M r.i.!court hl, paper. and Lo support i]Nallation 

the £ inte,11„w that mi».1 ele.Imity pupply 
undertaking,> ,lund to gain both fir,an<ially The Rm *rullauon 1. generanv 
and ihrough the improvement of The similar w that dihcu„ed by Mr von Ahlfien, 
pressure of supply to ll, consumers at time• ihal is the -impulse imerval" ,»tem but of 
when it i, mo·.1 needed bv the *dopnon of a dIKerent manufadure the main differences 
m or other / the /vallabte swinh of being 
load control 

C] 1 Lower i,VAN " fre""". ""111¢I> 
I ./. of Ihi' 'omention I woul like 725..les 

1' pie>ent lo 'he m=lin' a few comp'Tauge (2) Mi)re rapid wa•„nii,#ion, Le: 25 
1•gure, ba,eed on th- m yeu„ experience double Irde. in 30 we ha'.e had wilh 4ecund'. one of [lie olher torr,b of 
I•d -.# in Ihi, In.1 ince not audio- Cl) Bo:h on und off operation, are done 
frelluency, hut Iha[ moners not The thing / h> separale Impule. 
that the .: rrie roull, have been achieved. 

!4) The rday, are of the all electric direct 
To give a rough idea of the si.e / our /perating lype. whia obviace any nNe„it> 

und¢rtaking. the max;mum demanil „ 64 for uny form of mip,ificallon Choice of 

megaw:,11. and the unit, Mild annuall, ihe lower frcquent, 14 following the gencrul 
10.000.000 trend towards lower frequencia. 11/ m.m 

for thia trend heinlf: 
1 :,iu« ....ver, p,in[ ./11 [hal ..r 

widll.iri:,1 10,1,1 .,C:Oll„:. foi half We are M WiLIi lt,Ber freq uena. there i. a 

al prehenel hupply,[ip 987 w.iler healer.. betier ··ignal prop;ly/,im through,>u[ ,„, Ihe 
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'EINEMAN' A. C. and D. I CIRCUI' BREAK,RISA.TY .WITCME' 

p,ovi. ine id,te,t arcult Ir,10riuptic' •vallable on 1/, e.eloade. aialled •tori, 
slneJ. uhas,np a.,d •hp,! cl.•uitb. 

i WITE OR PHONE FIN OUR INFORMATIVE ....7,NE. 

./Ill--1,/ IL'.1 

NEINEMANN ELECT,1,8 (s,A, [To, 
qUE EN ELIZABETH HOUSE, 151 S.. ST., 'RAA.F.IN -., JOHANMES'URG. TELEPHONE 34 1.1 
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•hole neiwork due lo waller voltage drop heaten didded into five 1.]ock' or groulk 
wh/h can hal he illii,trated hy an m *k. ah comrolled by one of live ehamick 01 

Take a line m miles long. at 1 1 KV :cr· the iran'mi'[er, with .inic : r all 'iperating 

minaling on a '[:pdown 'ran'fi'rmer and u in n,1 ilii n [i, ihed Ihe |,3:„| 3. required 
1 MVA load. the calel,]aled 10/ impedence -Il,LI" 114 nhi||/,i)11 providE a tully aut<1· 

for ihe line :ind tran/ormer / 500 cycle, i inall- •hedtding ard re,ilring of load above 

124 ohni. and al [000 cYLIC, 249 ohm. and belew a preaermined due. Thi, of 

4 a resukant 'allage drop 01 307 21[id CouR ha, •ibvie,M advamage·.. A Inad 

56 / re,/clively. dedding only *. plae, when required. 
and ·jen on]> .ufficien[ to keep [he Ch) The frelluen•y gap between lh: 
inaximun• lead below 

gloil. harmoni.. „ much bigper and 111¢ predetermined 
value 

rju],4 in higher ufety ag uns' interfer:nee 
from harni"h -Ihi, i, paricularly uxful in r.,1:ourt 

vihere ihe indu•iria] 1,=d 1. greater [han ilie 
/3 The increa.ing number of paw¢r dom:sile, and :in exce„„·e peak nuly dppea, 

I.or corfection caparilo. .t'lld in al| al an. unic b¢iween 8 a.m. and 8 p m. ne,work,< and Ihe high number of fluores// 
1/4 Kith t.,11/91 ./,citi)™ k much le,4 A, th: Sa,0]burg load ix purely Jom:wk. 
likel• 10 •nfluence Ihe Ar signal le¥el wilh 1 pre,unie lh¢ v£,ri.mu, pe,k. appear al the 

lower frequenci: .:in• till every la>. hui Lf 'here i, a 

varia[ion of t.n¢. b. ihere not a chance of 
(d) Al ]„wer frequenie, Ihe Ar denal 

level 1% mor¢ con'Lal,1 belwee,1 11,8 low ihail mi.•ing the peak, wi,h Nwi[.hing taking 
plae¢ al 'Cl lilli" 

and pe.ik l„/ perii,d• Al licourt there are no Sunda, peaks to 
Rap,0 Kipe.'Lili i, e••e./ 1i' .al ./h conar. A // fac[,irie• m ligh[ during 

diurp 11/1/4. „,lecially where the supplier weeke„di, but we luive r irly frequent 
emrk,/ illel•nal KVA meter,ng. which „p,nalli,•1• ini Tumt,i> mirninlb, ubviomly 
cerlaully 12, /. peak# in t LOn•ider:ibly due [o the ircning load 
/„ned peri: d [han The h[.Med 30 mini(c. 

Mr. von Ablfien ,an thill durlng ih 
The INJ'lige "f Vi,rale (111 .ind ,)11 

mora·ng pe.ik. 111: u'aler hcatcrx :irc only 
im, uke. i. Ih/, .hi,i,1,1 ii relav he 91.Irted switchal off when Ii=%!arv. How i, R 
hY ,:ty a puri„u. impuke. ind wilh no mmined whin •t beconic. ne¢o.ary ? I 
Lant|.1 "puke being received 'liere i> n" 8% unic thal lim:h of known peak load, are 
chance of in'orrce' mitching. pre€i <in the programme Ir:in·.nii,ler. and 

Mr v,in Ahlft:o refer. 1.1 iho Sairlburg =%.xion Ilike, placedail> al 'hese linies 

miall i ti,[, a. fu 19 auliM:ili•. hui 6 1 As E.wcour[ peak load varies quite .1 hit 
.unle b 'uily mid a. far / 162 Ir,n·mi, during ihe nion,11. an J op,ration, only i.ike 
I of con,nnind: are mn'erna m :he place on aetual peak loads. the rcruIt k 'hal 
Lite.. 1]1%/]]:itii. the :liliin•al.. 11:/ E have .casional days wilh =veral oper,· 
1 In t.,ke,1 a .1.tee furiher. 21, pur ¢4,[pmem 1,0,1.. bki·.h moriline <rnd evenine or "he 
include• nietercil „mtral h gual KVA hui [ber: are Lime. when [here nuy be a 
demand weck or morc bei•een aperatio' 

111¢ priociple ,)1 i'per ilhln ,>f ihi, i th I 
}low¢ver the peaks are r Lther #harp and 

the build up ./ IVA i. c•impire] wilh the 
iher:for¢ ihe fs,1 operation of the [stcouri 

build up „f an ideal load. #hkh can be 
equipmen' 1, e.xential when .uppre,Ung 

pre>et :16 reuuire,1 If [he build-up exceed. Lhe, peak' 
Lhe pre•.et average Oiried ive ict.n k [aker 
hv i,per.Ilion ·1 1, double i.rder „f the Like Savolhure r.,courl .,1,0 ,na:illed 

automalix war,41111'ler Thi. 6 dim through relay. tic all water heater. and :14 Wil, 

an uneillary mi, c,mipridng pariou, rel.ty. expeeled Ther¢ were a numher of complain[. 
ele which farm' 11. 'ecs./ liai.. of no ho[ waier immediatelv after mir con· 

bet"/ (he Ii,e•le,ing // [lic :1111:1•k d went inio operation The.e mmplain,3 
werc 'I[ inve,19" led. and .,parl fron' .witch 
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cIT ilf water heater; during <,11 per, ak a, ine/Ned / all in ihe c ,+ which nic,v he 
w menrioned by Mr M 94. illey aun ue 'S Lo ilie 'imap. 
iverc found I he ilue m one elclncrv,in the 
healet. 1 n Ou# Ou¢ heing hurnt our zinual demand •harees „„1. 4]]d 111¢·ret,ire 111:1, 

ure £9 
rec„very beine slow Con A. per KVA and *,el igains „1111// ale now Mr SLciens· earlier rein,irk, :1130,11 1 /Bd uied I il, and :,il milch ofts 11.4 /n -il makes a e,>osider:/Je differenc [.1 ihe R. Irregular :ind intleque,51 Ililervill., th' c,••i lider:11/'il 't' Illd lon'r.1 hunier don'I kn04 when their 'w heatier 
will be cid. and thu·. nol kaowin, when m £ chink ,[4. obviou' ill.i, i becanies fairly 
look for Iniuhle, t|le, mi• the opponunlly iniporl•InL t,J con•ider load •ontro[ iDn an 

fo complan' annual dem,imd Li,Jt) over and Ahme .1 

monthlv denmad tariff Allhau,h the 1 •le,ilirt di.meN[ic deman 
i. 1/• th.m half i# the [ilta! ind .ve have Mr·,1 / aL[ 1 woi,Al ike M /k Mr 

Only . thin] of lie n,imher of waler he.iler. Thcon a 4/eMtion, in reeanl 1,) harm.in[•. 
¢oiuro(lcd. / compared with Sa„olburg, our 8Ying imn¢r [kNI hv re. 1•rier. 311cen• to 

saving in the reduciian i,f makin,urn demand kmderbulpark. 1 gathered frorn hia ren•ark. 
p. conUe, able " i: 11'11' 0/ b>' me mal dic commoa p<mu & touphog be! "M 
increak of Ihe h d fu tor 'ince i i inlm,„,0,1 his nurmal dan-Ne ne,work .ind [he.apph 
ing our inti.·.Ijaliint 10 11), rect.1?en wai. iw Ihe 88 KV 1,•r' 

In [hi. re,/.1. the average :innii.,1 lov.1 I am very interested in know whether he 
facier for the |:„t five years b¢11,re Ihe I,/ can give any figure• In riga' r. i :he ialues 
of control wa. 59 4 7 the hiphe„ heing „r, a perceritage or actual lia.i. 4/ the 
52 1'94. wher¢.iN 'he load facior lic rhe lam burmon•ci a, - Jhhik he d/ 81 5 cycle, 
year iner„,ed 10 69 7 / wilh a m ixin,uni at his point of coupting. and / Ihe same 
mot/hl lind fucior .>f 77.2 / 1101/ u> know // 111/ rurwuring i ,/.i, ity ot 

Lhe 118 KV •et,i.ark k , .ikulated / he Wilh the: few reinarks 1 :.Aain Lon· 

gratulal¢ Wr. von Allften w hs paper. arN 1 woud like 11 knuw fr,ini di.,f po•m ,* 
conclude hi •aying thal I link que.Mon view how mu,h :*:i,nic, [her¢ E in the 
No 12 iii Ii,nigh,·, 1·orum ha, been /#uniplion ,}01 the hildier Ihe rupluriq 
adequa'ely answered. capaut> of iny neli„k the le- likely 

0, ralher die .,maller v i Juc hannonic, will THE PRES]DINT: 1 hnk you Wr 
conie on m ihe I 1 KV new/k and exaclk Erik%en Ladi. and gentl•men, we haven'I hew b had :inv Lantrlbuti.in• fron, our amliale :omp.m in pr.,ch 

members tulav [ ius: v.'am make 4 clear Th /her point I would like to make I, 
ihat ion[riburion, from affilia,¢ m•n,ber, 2ha• 11 appeari from Mr vf>n Ablfie•'I 
will he verv welcome remark5 that he da alter hi, time •etting• 

unde,· h„ present e.,ip an hi, programme Mr. 1 YODAIKEN, QUE QUE: Mr. clock m/1/1 hy nionth in /ccordance w•lh 
Chairman, ladie, 1/ gon,[cmen· *,inal a,ieration'. Ind, 1 presume, in 

1 have been cueedin/, p|ea=d 10 hear accordance wih ihe experience ,0 far 
le paper deliverd by Mr Ion Ahlfien and gained I would like te kno# if :hal 15 

the subilum commed hy other conlribu. carrea in the firm inonce Secondl, as 1 

Ion. and I muit niake a few remark, an] undermand hei# :Lntic]/[ing fu[[v autor,tat,c 
a.k a fe• que,ion, In inhially con·.idenng control. f *ould Ilke lo know wheiher he 
the /,wbilily af load concrol in .ame fo,„.. feels iha[ he will ge, adduional advantage, 
1 discuxsed thls matter w,[h an engineer fro• [he insiallarion / Ihe fully aulomatic 
fron' the Mim'iry :if P,iwer - ' .11't cantrol and whai ilie dlifirrike will he M 
imarne I,„ f</ribi h mil¥ loaded. because h„ operation 
even In a •n LI] place I[ke Oue (Due be fell I winild like to make one la•t poinl. Mr 
11 wa• in terferrng with c :}n, ii men' riel,1, and <'11 lira in. ind An I to i„, v Ehal .6 survey 
thal they •houtil h.ive pawer wIA?n [Ile• •.u, e .irried out in Oue Oue :irea aad in Lhe 
demre / How/ver. 1 do/'1 [hink he w,„ Hariley "re 11,3 recen'Jy * r:gard w 
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w,ler heater le·ullation We are often accu·/ of inierfeing wiih 
and it w. found th:/ 977 of niaximurn (he Consumm' Ilberiv in ULillsing 1he com· 
p-ihIc number of unhumer, had u:¢r modily we have for •al¢ Bu: I think vmcr¢ 
licalers insTalled. .ed ihese ire 19 areah we arc failing 2 38 nog bringing home m our 
incidenlallv, which .lre not ull e]00[ri, con- con.umer. the als m lielt we are pul 
··truction of moJ=ra urne• in giving then, thal freedom of u.e i an, 

Cme whi like* 10 be fair ]*t pOMM th.il reading m of iho.e peot>[e a paper on 
thix and I di fuel if men or women want [o he rubted ir) New Ze Land, I think the R 
of :he water he.,ter, Ihere wa, 11 gall.,0. free le u•.c eJeciricity :hey ,/ouk[ al·,0 //ree 
arid il wi sugeexled by ihe author of the w pa> for th¢ scrvice thal they are reccivillg 
paper ihal Ih¢y were able 10 ,/11:h off fur and frum lh:/ poini :,f view. an[mI of 

p¢r•>ds i, liing as I 4 hour·, withoui water te-un, al)": 094 a palliaNve 1 
ge[Ung ih con,umer iumplainis A. W remarked. nk we :irc nibbling a[ Lhe prablem. thal in 

time Lo con,¢ ihose i.f UN who dre qul! with $ der don·[ W. M some:?Ing of (hal 6 49."lk' d 
naturcl hell' [he Younger 

gen¢rati••11 dealit,0 lith :]. problem (ri•ni a Wilh ilin·e few remark€ d ]Jke m ihank /ta ily different /Peci. and b i' / iry 
you. Mr. Chairman and overcome [he ·e.ir :hall we Gy, thal 

Mr W 11 MILTON. ESCOM: Mr. iheir forehearx have handed /em 

Pnhident, Wie' ind gentlemen· a Ix,int ha. 
been covered h, premu, %:iker•. From 4hich [hat point of vu ! die Ihink H 

loak I had reld. hu, 1 to di, Ihink illat Khould 117/ go a .lage further than iu:t „// ihese of var,ous niethoils of 
1/ paper controlling loail bv i pery lin•iled in •hat R taki 

910 *Int a [lete'.1.Il• LI' Ihe inlere.1·. 0[ controll# /412r hea•el and endea•(,1, 10 

cennomv far lhe Jon,rol of waier heaiing ¢nbure. sh.1!J we gy. de user pays for 'hc 
cost of i he scri ice thal he i. getting. He cain kad. What is h,ppenine her: i. thai we 
den have 

are ./her dingm>:eng .int) Mreaing 2 di/,R comple,e freedom of use. and you 
whh„„1 101„king h?ick [ i Neek the ori /r. af wil[ probably have automatic control / load 

from the that dke,™e. Dier.· end which k where 11 xhoul.I and if [he Ute Georee Swineler 
and [he I.,·e joh,• Raheri really were her¢ ther .lari. M fram the .upply authority's 

end wool prohahlv he horrifial .mt whai we 

are 1:,]king al-1. 1[ is a ]) very well saying thal h> Nwitching 
I well r:tnemhered in ihe ca/y con·,29· off #/ter heaiers. we are •hedding load and 

m how much was •aid. :ind how m:11 ihe consumer doesn·t reali.: what i. happen· 
r... g brought Ie bear on devisin, Lig 10 Aurn. and we e g/,ing nwak with 

av' and nican, / encouraging the water ,)mething. 
aling 101,1, and Ihe ,!on?a, rk o king Nud. I 1kink ihe consumer /ould he free [o 
onier to fill in Ihni vallev; allh were exere / ihat unnin,1 Lf .i man i• willina M 

30 ohi/[Lonable. Cheap larifix were 
pa> fur N special '.erwce, I ilon't ;ee why he 

/Wgd forthat purrw eic..ele shoull have il Bul ., ni:in who wani to 
We have emaur/ed Nome,huny whi.h ha. ·,ave •41,<,uld] earn thai saving for hinmelt in 

njv. hcatne : hurden. and few· of ux q view or wha• he has been daing for •he 
in reall> Imprexx ·•he laymen and our con· community· 
·atine„ of Ihe 818 to which we an: put in 
nietine peak /mandi Much of thi· The cost xpeakers 60 far have all been / rhe 
of (,perating eleclricity under:aking• trihe, bulk suppl> type. and frim thal point of 

fri,nx (ha i provi.kin for peak demand vim iher have been /]e to C q the 

Mving 10 Ihem„lves in ihe purehi.e of that 
As a Bull of our pa.[ cifort. 10 supply. agair.1 the 81 of conurolling Iheir 

ene<7,/age ibe,/· 2/ads. wi,Jc}, ae wanky), we peak„ and B indicate „i,h.tarinri! vyin/ 
huve now ianded 01]r.elve. in [he difricul•y ari,ing from that cosI. 
of ·nee,ine Ihr./ requirement: wilhoul say· 
ing ··Well. i'ni /raid lh: price ha. pot to in la far * th¢ bulk it,/4 authorily is 
go UP coneerned we hove *he miement thai from 
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th, point / view of Kariba ihey ar¢ naL who „i turn ms •ubject to an a/,111/ of 

rar[Kul:irl; 'nlere'led cril ici,m for a '.ery hed desien of Lar-LIT. 
whkh didn'L work 0,11 in *ratice. and 

That 1, raiher .L danger(]LIi •lateniem / 
in:te./ 01 debts being cleared up ihey were 

acce r[ Ilik a Lery *hor,·time view. [f you allowe,I (0 de lin'l,Ja le a hh longer. and 
take t]•4? ca··e al SiL·.0]b•irg. 1he Lulting •if the Ihhnp, like thal 
peak dic,·er m No far '41'12 supply:julhorily 
I' "nier"d. i. n:gligible in its effect on Mind you, the MI,Numer warl the day 
d The drop m load there k 90 small bcci,il·.0 that'x wh.,1 he really warned 
Ihal olle couw not caler in Iner.Eling plani But in [he Inne run, of course. 'hat very 
2.LpaCil>. 1]]:,i•, [ran•m[•i:in capacily. 1/r •e 10:id anni] le. mean [hat the turiher 
vial] a ch"ge, so th 11 Ill th,1,1/ there i incre:12' in gelier:iting caracilv have been 
un appart in 4:vin' 1,1 'e pi,rch:i 'e price Of / tponed. a]/ the> nlay he p ,•[p(med in 
eleciricity in ihe 6onsum¢r who hah eut ]hl• 1•irlieB]ar ca•¢ by a nilll(er t•1 4,1•e or 

thal pe.Ik, 11,0,/ i. nk, real iRvInG The same 
i wn /m And i.hen you limk al yavin/ 

thing applle' I IL"le eklent, ili r.le':/ 'f from Ihal /,int „t' 4,/g. [hey become vcr 
111© remarks hy our frienal Mr Slevenx of real Naving% 
Ladysmith 

Iri ci™|LINIon. Mr Pre•ident. 1 would like 
There aed,[t. 11]e rel :,ivelv ,m ill reductio:) 

to reiterate (hat we are nihhling /1 ihik 
iIi load, 11 re.]41.0/ to Ible 1,01# 100.1 for 

problem h> de:,hil w/h w:/er heating load 
"bich th: sy'le.i] ib 'IN"ed' i. w ne:[igib]¢ al, ine I 'Mak we /ould euimine a from 
a .1 10 ./. the c.# of Ihe 'upply ihe point of Rw of 1he .ci[ of meaning pe,k 
authority. After :1]1, [he Unlis .ire taken al 

I,iii]' and d.ie ... Way 'L.| means of 
vme latel ,<age. ,0 the coal i, burned // 

enjuring that The ¢„niume, wl,0 create. a 

lhe pl:,11 i, used Allhough he apparently pe.ik, p.v, for it 
uved 15/9 per KVA. in realitv from the 

'upply author,(v'. point of view we 10.1 1 ·H[' PR} EID[NT: Thank Nou Mr. 

15.41 per K/A not .061 Mition. 

Mr. i J MUI.DFR, 8102.MFONT['IN Now. th.it i# well brought home if one 

c-ider. h from the point of wew of the Mr Pred.lei„. I w,14 ·.,imewhiLI laken /back 

generating authority going into thii quehtion by Mr MLI,un•, np¢,1,1,0 renark·.. hm later 

of load contro] And thi, i. where 1 on in »baL lie </ ii became Fery clear ILL wam 

to point 111© remark that [ made e:irlier (hal 1111: ··a·,ing thal Sil,olburg had made, unfor 

we mist iii nke the jlhort.term view. *tely crruld not le po·.'.ed rn. a, Ihe 

havi,ig was so >111:ill that he coold„'1 91*,ibl> 
11 90,1 1.kke the ll.ng lerm view whal W/11 42:1,1,·Illy red uce hi. systern hy dial amo[Ini 

h ip,en 2,1 ww, 1, th:/ you can extend 
Mr Preg· 

the per,/1, between irkrea». ThM un unf„rlu,18 thing, in genera[Lng 

Capacily, .inil by a mulliplicil> of lhAe con- dent aboul we who ger,Frate lh:/ om 

tral,. iha[ exten,ion of nme mle bc we have very spene capihil there r. nothing mu,h 

0 We a, 11:illy have a very specific case w can din abi.ut iI m reduce it again. 
in pi,inl (1 .inl liwiklne al the gentlernan He ha4 alho nie•,Lion¢d the fact Ilial ·111 
conarned, hui 1 men,kin rk, n•rmedj where ,peaker. w f.ir, except Mr Mill„n him,clf. 
pla,•1 12,3 ZIM "4/ to ineeli peak were bulk cuppA people, whi, Cal,ld 4// their 
101,1, a .1 0,11'1:l ily the larl 2/4 were ile'yned .:.ing on [heir monthly hill. 
m [he b:1*,3, of an ex //:ilior, of increa,£ in 

the peak lo:,d t„ he met averaged over a I repre.ent " isolated generaling 
period of 5 yeari. Shortly aftcr that turiff authority. whmwe have no inter connection 
de,In m pu[ through. the particular um- Ind where we have to provide capilal to 

gumer deckled th/0 he miuld inin/uce ,}in mee, demands however spora.1/ they may 

peal lail .milri wilh [he re.I [hal the be It is co'#u' in Blemfonlein a muter 

peak remained lairly •tfigng for a matter of, .hall we xmy. 12 niegil.4.ittlk whilh 1 the 

of three year. -· 10 111, d]<comforl 01 the be,1 part & a million pil,11(h. 1, warm thai 

poor devil who de„gned the (:iriffs - and 1(.Wl] up L,1 W„Ill f. i. i ihe difference 
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h¢iween /irder 11.3•1 .1]ki qummer Iiiad I Mr J. E. MITCHTLL. SALISBURY 
prehum: ihe nulin dijfere'Le between 'nler 1 fult ihal I could nol ]¢1 ihi. dlib IOn / 
did sumner from [he load :ingle, is [hal hy without nic,king horne conur,liution, [th 

p¢<,pID wan" N, be warnied lip hi .*. Ihe ah,·r of the first paper Riven lo thi. 

A.M.E.U. :41„enuon on From Lhal audio-frequene> 
angle wt· h aw «ind.lered Al. c:"riA 4,1 wafer heaIor:. 9 ycars ago super·impojed contral arT .in•e 1 @48, .ind 

unli] yery recently M haN heen q•lite Cen,equenily. I think I wax a puine, pig, 
imporsible for me to con™mee succe»ive and thi> gulnea pig. dilicrem from the 
4]uncils lh* I]) amuo) com,1 be exticik/ animal species, ha' a tale" del,ite '·s being 
withoul Ihe con.unier being inconvenienced: /A differenlly 
und <21 [hai yOU COWId niake :In, Mng 

1 woutil like not m discu, 50 much the 
S)n]¢ headwav hi been n•aile. Im#say, paper. which 1 ,hink will he xery u,eful tor 

hui wi,h U. the ·.a',ing of 12 mey,14:,its i. underulkin?.. pos.4 [he ·itie of S.%80!burg. 
ven real. Waler her,iers Age womil and :he like. 
Iecouni for probably ahou, 11 MW al [112 
8/. 50 wc (ake (he Milionioaiertain 'aer he/m tratheragreew•th MT in our 
Iride. Th:,1 iN 4„nirth ing. 110„ev fr•,1,1 mi, hecaux. al,haugh ihe undertakings 
borne, ;Ii the prilce*i /f sn, ing, bul our lak. bulk suppl) do. becau,e of their 

m:dor hupe 11¢x in controlling heating Inad tariff, 'ave money. B nk# really look al 

in the winter 6 from :he national gle: or if you are 

>our own generating authoril>. irom your 
1 haw Jane Nome elperrmen,al *rk m own indiwdual poin{ of M 

Lhal dir:.11(111. with the help :,f time ••il•Ne. 
We have Neveral large buildii,F m (hei[,ial The E.SC. (Ei m in the Union. a, you 
btoruge heam, 6 [liu have orerated for know 10 - :inybody who is connectid to 

""me y "" Inw M} offics are ent,rely Lhai aulhorizy va gi,Ing m he ,/„nected ,„ 

Morage heated. 1 hew have opern•ed vall» WhiCh Will now IhaVe ma/8/ 
•ery 

salisfactorily for a number of /5/ To 100 or 120 MW. Obim,lv {he F SC. arc 

the @reat delighi of uw, of st<ir:Lge hcaler, looking to wine forn, of conlrol #i•h will 
when we ch inged lariff, recenth - The delay ike insiallaci,in of the ne/ 100 or 120 
night *Ii,rage lariff ehal,R, 1, basically MW /l,chines. Ircause in the national 
capilal expenditure, and the capital experi Lnter¢/ that :ype of ctinlrut is the on'> (Jr. 
ditur: i.# 1,1: a/tamil M /1,1 1,8ht :093 thai E going fo give an) nioncy, 

Mr. Premdent. I fal 111,11 more attenlion Whel /:h. ent In furripileconlrl in 

should be elven in conlrol of „lher loaa Sall,bur>. it w , definileh /:h the imention 
than valer hcaling In :pile lif whai Mr of re,lucing the Inad twer peak by 20 MW 
Millon said. thal w¢ have now gli[[ed and iher:forc nur delaying Lhe caphal Cost of w 
, 2//6 *hh 59/?Nhine !11/ burden. machine or / that .8. Thal 113, not com¢ 
./6 ••rrie• B.. 1 41•or. Waler hea,•ing dockn·, aboul We haie had variou. diff]Quhies. 

<)rr·, n•¢: . ip lill a ve. welcome had. Al ihai jinte, 1 ihink there 4/, only one 
M d 

more welcome Ih:n •ver hecalhe h 1. lype af audio-frequency entral on the 

amenable to ¢00(Ank. and until ihe intro_ market. Diough there :ire many lo,lay. and. 

duction i,f 5.torage h-ating. m,Ihune nluch a> a matter of fact wl(h the graciou. consenl 
can he done with the h:aling load / my coancil, mv te•i eneineer hs on' ju# 

r:turned fron, a pkit to the whole of Furope 
I may Mily l itt 4 jorage hea(ing g •er> tooking ind, whut i• happer[•ng in :udie- 

effective, and fron, the maintenance *fle fiequency conirot over theve And rn.ki of 
anii the consunter angle, it L• emnmii, aitil tho e who have put A in are in,[alling up 10 

40 ihousar•11 relay&, and 11 noboay i> very much „ 0,1 virage he«ling ihal I mainly p],ce 
inieresied in anyihing nmch under thai mv ariumen:' with council fi'r mnin,1 
figure. Th„ give. you ,onne klea kf The :i,11 

TH[· PRFS]DENT, Thank vou Mr Ine® poinl of view. pe,•fihly on ihe 4/me 
Muller. n2[ionallin.. 
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1 would like, however. to [hrow / 1,11]e As 1 Nee i:, and [ ihink [hai i. wit:11 Mr 
Tanner into the whi,le .if thi# .1; pu,0.z. Millon had in nund. if vou u ve lhal fur 
becalhe - I don'i kr,„w whether you hive fi •c years, and i.scom doe·.n'[ /1 i:• return, 
read papers recently - thera are now thril quite obil<,usl> the tari# will go up. 
purchasable 1 MW machine·, instal,1 vitri and /11 111„1 you have gained i· 109. h 
remote imtant Alar[ P[1[ then' al•ywl"re You =1. 1(3 mc thai thal & pogibly what the> 
like on ihe neiv.Drk. al,K] 41< the pre,eiti ham: in mind· 
moment IN are <o.Ing *30 per KW 

I •ould like lo thank the author for 
There hac now been develup,/ a :liaclime pruparing ihi, paper, and giving 11•. 9„nie 

which will give yo,1 10 MW li „ a ga. additional ligure:4. whi·11 I fuld interextin 
[urbine /b, M.int .lart whi,11 1 beJ,eve 1. 1 And i[ in[ere•ling frnm ihe point of vic 

going to -1 :ibl„,t £15 a KW for mat „ie of the load %]]ed per waler h cater. „p,rn.1 
of machine. And when >au +Irt Ihinking in regard to tile Nt:indard of living He 
in [erm' of 'ho., yi. .ight link 'om quite correci [here We 8/ [hal in he more 
pletely differenlly on a »lem wh„'h ran •lied •1101,1,4" glm:,N, you mighl Nay [he load 

Kim/hing like thal type of had, hecau,/ 11<11 4101 r. Lon.ider,1114' milre Ihili, il IN ir, the 

only .,·in yini •:,•e it in ilie power 01.111¤11. poorer el# area.. 
bl, by putling it /wibly / the other end 

warn himonone of Unwem 'lingeiher. 1 will factorihough. and Fii can /,e c<•0 
;iderable 1hal i [hii: that he will jind [hat [he more 

iligrillu[Ion #:ingnis·,10„ 10•e#. 
waier heater con[rol he pia in, the amouni 

1 think from 111/ point of view of ng of load shed per relay will gradully decrea,e 
xmaller munieipali:,cs 111,1 are pay,ng hulk On [h¢ mnibers he hax got in at /he n•oment. 
4,pplier*. ad even the larger nne, who are he will no[ realise ihe effect, Af diverd:>, 
naying on 111: bad. of demand, it HUM b:· but when he ha, gat up M ID - 20,non 
8,1Lched very carefully relav. (1 don't know whelher he will ever 

ge, thal at Sasolhurg), he will find ih:it ihe 
Mr. Y..,(Men of Oue Ole n'Ii,'ned ih,it load >hed per relay drop quile a coi/der· 

Kariha W.L'./ ver> mh concern d at Ihe able percenlage. 
monicm. Thal. pogihly. i, corral, hec.iii,e 
ihey have hurp]Li. p,iwer Wt? |mie surp]u·· Th,nk yi.u Mr. Pre.ideol 

Lhermal p in: which h.l·· been p.„41 for :in.1 
THE PRESI DFINT: only co,ts the cuil and wal,•r run lt, and Thank m you for your 

con:ribulion. Mr. Michell ir do„ Neem paradoxiuil :hal we whould go 
in for 1.' control, lor In,41.Ince. ii' Sali'.y Mr. A. R. SIBSON. nul,wayo: I was 

when we have pirihl} 120 MW 49 plam nin inlending to Join in Ihe difuNlin lin 

doing nothine 6 paper. Mr. Pre,ident. but mie.it the 
remark, [ha[ Mr Miltur made have 

There ix :he difficul,>. 0,w.e, *purred iii regard 
me on. a.,WrMI [ton' . remark, , i >flen 

14, |eni'!ali,in where y Ii, are 1,4 all{,wed '(i 
do! 

guiernte your.¢1,¢., ind it ni iy he dilcul[ 
for iomehody Whi ih •:,king billi; 4Upply On thi. .M-ca•ion I d:int pr.5/.e en,Ding 
frn,11 [!lon] . ge reeme,/ 111•t Lile> xwords with Mr. Mi]Ion -I hid m>self „ry 
*hould penerate 1 MW orer peak to ,ave meh on hk /de which k perhap, a lit,le 
them the bulk 'lipplv' UnUblialr 

But eventually :here i no ili,uht .41„ut ii The question iha[ he ha' r,ked. of con- 
[hal. eal con,iderlng f le peak load can sidering lili, 14/on a much broader hasih, 
bareduced *o th.lt :1 veconil ··tage of Karl , A one thal hai given me a 101 of thz.ught 
could le delayed m by i- p. (1,0 over recem vears. and 1 don·t know whether 
capital charges believe nic, M £40,000,000 11 1. fully appriialed. ihat even with a 

for one year-/re well worth *aving, A[Id :herma[ly •upplied ne,wilrk. w•il, c,ial c•,•t- 
thai is the way you i,houltl link at thi# Ing £1 10 12 per ton. the pifirtion iiI 
problem rather [han Iron, the purely I.|Lv, ci„t: ut >upply to a dinnestic con.umer 1 

dual =ving an your bulk suppl> LarifT. 4 ,„me[hing <,f 0,0 order of 757 in 
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apect af fixed charge·. and only 257 in e are doing in Bulaway.i in tha direelien. 

re.pe:i of [h,3,0 charge, (hat ar¢ related to 3 perhar, 1 ,hal] Jui leave these th.iught, 
KW hour, wilh you and al ihe nexi convention i may 

11/ve >ou ahoul i[ 
And a *M '[eal more tell 

yet /Ir Be years. we have wn· 

01|y ine:aure,i the mK given io ke Mr, G .1 Wl[1.1.FR, BLOEMFON- 

con,umerw, a• ihough KW hours were all TFIN Mr Preddent. if J Inay xpeak again? 
6 maitered. I I irue thai we ha¥c Mich 

Mr M,[chel], I [hink. ha. no# changed thing' a> room [anIT' and variou. aiher 
'ide' He , /0 1<ynger reall' a Menerating 

ilevic·e• to increa•e the 10[ai amount of 
auth,iril., he L. now <peaking an a na/cal 

revenue. Ind. at [he Nanle time. make Lhe 
.cale from kariba. 

con•umer ihink [hat [he KW hour i, rcally 
0 much cheaper. but the/ device, in We - and a few other, left Ln South 

theingeive, do not take account of fixed Africa - arill have generamon and digribu· 

charge, a, 6uch. It i. intere•ling to ™itc tion m contend will 11 ma) he of inler// 

thal •ime 10.•i- are beginning lo mae m people who are placed in a himilar 

6 1 think U am nol ·,ure, but I think: po.ition th# 11] ,kne ca,e. Mhoui menti„n- 

it M in Fort F.Iliaheth. they act„ally use. ing the nanic of the building, there wa. 

in additton to a KW h•ur meter. ·.ome form 400 KVA of nigh, wrage hcaing 
of urren, limiter. which brin# in iherefore 

Now that i. definiely no[ the required during max,n,un, itemand fa/·w in #ne way the day. the /.wer for night heating is cut 
or 'Hiher. 

0/ 90 th# M have available in that 
Other [awn' are u'ing the maximum hundling a 400 /VA duien f€,r the diay 

demand meter 1,1 bring in ihis Hor. and W And virtuall) the .aphal d on the 
this h mbve in the right direction. di.[ributi,m .ysten, fur that night load i, 

the 6-d 
In le :a,c •if cupplie. 1, Rhode,ia nuihing. becau,be i, in required for 

which 
the fuiure, the ram, ihai I qualed Ae, p,irpo.e. We have rego]:211,8 /,1 now 

enlle i*. of course, very much greater In the LIN Lo supply from 'uch a con:unler 

future ge *hall ha·.2 •mething like 90% substaikon #1 neighbouring consumer•: ! 
think Ji k <f the /0,1 of .upply to a domestic fairlv general. con· 

xumer relaied 10 N fixe,1 chargeN. and only One xhould M imaeine [hal load contril 
about 10 / relaxed 10 KW houx. and ihe henelil, .it I.iad control. stop a, the 

Ne.4 under thcie condlii,in, / 1. power .1/ion 11 1, basically there ki put 

ob•ioush logical midence of Carin] expenditure m go on *AM> og ihe niedir· 

ing thew KW hour. for the purpor of •cm. and the /vingi on Lapital on dis 
rendering the m•inthly ace.iuni In faci. if „ibu,ion sy„em AE I hay in [hi. cak. we 

we are going to be illogical at all, •ve might have a 400 KVA which virtuall> hecame 

a. well he illogiea[ ihe other way. and avallahle free for either ignare 1.umer, 

the KW hours altogether. .ince they rerre Mr. D MURRA¥ NOBBS. PORT 
sent anlv 101/ of ihe total cost, and hike ELIZABETH: A numher of previou, 
account enly af the maximum demand. 2/ fcaker. Mr Praiden[, have pken in 
it i. iin the.e line. thai 1, m' .erf. ani :.upikirt or a system of iontral of *dic 
Ahng. water heatcrK. and there k no d-hi [hal. 

If we do th ··or of I Ing, „ put. init, taking the *horl view. , uch equipment doe. 

efk[ •hal M, MAN ].4 worryig about, effil ·aving>. rari,cularly 10 [li:x undenak 

u,il that k [hat 11 pul, mei to the co:,•umer my [aking a bulk cupply. hui before embark. 

the rb of deciding how much of a demand ing on 4 »lem of [ha nature. 5 ,/ry cio/ 

he wan[*. Ind hi.w much h¢ 1. prepared to scru[Iny of ihe load curve of the under. 

pay fur il aline i' called for. 

1 di,n·i war[ to dilate any funher at tlim If the ha·e W the peak 1,#ad i. M .hort 

Ile on thi, mailer. becau.e I am hoping duratkin, then I would Nay thar •uch peak 
i,1 a ph(irl 'ime le be able lo preim '111'·11 .0.61 lend it.elf very very well i„ ihe 
nxire detailed informa„,11 nn ecrlain w,rk +[em of /0/rol under diseussien. hur if 
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the hi.e of thai peak ix of long duration. 1,3 full capaclly .. furn' m.tailed gencrn[Ing 
then it• appIEation may nin be so ad•an- pla,11 aNcon•erned. and we werecon./. 
lag03ui, i,k „pernie the e<,nirol .y.ten, and eu, „111 

ilie ge»er·, at about 10 0*ch•ck in 1hc 
Again, If·.uch a .Y+tem i. going to he 

nli,rning. We dropped in the region af 2! 
ing:/led. men oiri•,ilernlion •houid he given ihou.and KW. 
[,) an adequai: mulcipticity of channel;. 

On Neveral ma,•ions during ihe day we 
1 n 1>,3,1 Flizah/h. 1>nie year ago. equip. de:Miured 1 7 bring br'Lk the /ybers. hui 

men' for the contro! '/ domeslic water 
e:„ h lime we operated [he conlrol 4y,len< 

he.lier, w, in/alled and the injection com- the .te:im preqxure dropped in th: power ponenis co•[ in ihe region of £35.000. Aboui 
4:•tion, Ihe freque:,cy went down. an.1 11 

50(*) relay' were in'talled initially a[ a co•t 
I until 8 0-clock 11 it nigh, :h:/ we 

<f around £3 8*. per relay. and when w u., 
*c 

were al'eli r.ton: fit] buppl> decided ti, increa.e ilie nuniber <.f relayi. 
Ihe w,1 had gone up ti. appr,iximaic], £5 Thl% procedure Mi,lieti ,n considerable 
10,.. and later lo appr,„ima/(4 29 bnder M"nier •ipposition. and were my 
such ,ir,uni,[ance, it i, imp,ms,ible i„ 

unpopular indeed Now we have di.con. 
ch[lm,Lle the uhiniate cost of sueh equip, tinued the K of the ripple con[rol sy,Rem 
11•cm and in appraise " ccunumic value fur coilrolling dor,le•tic *ater heaters 

Thi. mien, did not work [00 well in Pori 
real/th. Mely hee au.e „Ir Imal F<ir-lunate]> Il I. 5111] paying 11: #•y in the wrve 

ir 'trid dro] of .treet and in M 
10 a very great exi" hi ligh:ing, Kiur 

indi, tri:It lial, an.1 6 .,in.mir.iliv/4 d•ratic fl,,1 in. we find il very elfective 21'de/| 

To illu,[r•te my p„Inl. there wic, im Of ,·ourse. the /:racier,Lic• of •oad 

oce:exion wher, the unden,ikin, 86 finnille curves Lan ch,/iye, i,nd there r. 1 1 do"bl 

STAMCOR (PTY.) LTD. 
now rep>reser,Ili. 

TATE BROS. LTD. 
PORTSLADE SUSSEX. ENGLAND 

Manufacturers of Tate Patented 
Light Weight Compressor and 
Jointing Equipment Accessories 
for Aluminium Overhead Power 

Transmission Lines. 

153 Smit Street. Johannesburg 
P.O. Box 6107 Telephone 835-2905 
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that There:ire ind,coili•,0, thal thi·. i. happen· the Divailahility of thai Quipmenl our•elves 
g or tending / happen, in Port Iliheth xery carefulth and 1 would warn anyone 
The pre·,ent tirl,e, blll rather than resiore wha = not al m level to sludy [he de-ruling E.PEE· e '>ilem of rer,jole conlrol of dame'lic u[ thut equipment for purpoas of peak 

M heawn, I would prefer ,[ nece•gry •hed<li•ly. Yo•, d probably find le d 

give eonUeration to :he equipmenl per effectlpe KW outp# AM/. ire· 

referred to by Mr Mikhel],which has con,/ mendou,ly 
on [0 the market. and which is craing :i 

[Dee I[ sea leve! it Neeing to he th: ideal 
greal deal of inle// 0, far 0, meeting peak 
loads is concerned thing Apparendy an :iviation 

sa· iurbine „used 10 .<perate an alternator. Then, of course, there is another a.pe„ 
and the beauty of & cquipmenl i, thal ]1 b be considered. Most of u. here are deal· 

elin he installed al .,ny M,enie,]1 poinl. and 1Ily wlth glowing lial. 0.1 [hat Lf wc dixe/C 

it cin he contr„lied by remi,le means froni lu cut a pa/„/:ir pe,ik wilh Ihe inglallation 

any pridetermine,1 untrol centre. of one or int./ of thoge machin/N, it mly he 

A, Mr Milchell pointed out M regard 10 quile eileeli„ ft„ u time Then your peak 

•111% plint. the er.t per KW Imialled ]4 overtake• Ihe c.,paclt> of peak plant, and 

coming :lot,1 put in more of the.¢ se,6. S, 
10 :ihout £Ii When you have zo you 

comparc 111/ wilh the £60 to t80 per KW that you m bril up wilic quite u nuiI· 

In#talled for generaling pjan¢ in ille major lipticily of them in a ,mall reiwork 

power „alion.. then :.hplousl> peak [/81 Once that st ge k reached their c¢onom, 
genernling plant of ihil, i,pe may have L. su,h in operatkin thut yi,u would probubl, 
1)/ihil•g [0 c,imn•end it lind you,·self wiling you didn't have ihent. 

THE PRES]DENT: Thank you Mr. but 8/ you ],ad pul in =/ /Ttiont pian: 
Murrap Nobb,. in le fir. place Afier all with growing 

Mr W H MITON. ESCOM: 1 rke 10:ids, wilh (he pav.age • lime one do¢b 

Hel liore und inore ellici•nt plan[. ai•,1 if 
M ciefen' m»elf. Mr Pre•iden[ 

you go in for peak ghedding, M defer le 
Ap. f ir a„ ihi, <Ille/ion / peak culling I day when you Introduce that t>pe u f equip. 

concerrle,1, our con•utner' can rehl 41%Nured nient. 
that, if dey can de .0 and il ls in [he 

I • •ic •uch :in e:Ky probln, to solve a. 
i•ational Mileres: that rhey he pern:illed 10 

do . D th e, m 11 ha v e 1,0 d iflk ulty in mial l ing might appe.. :it 'M sighi 
the nece,1.try /ik cutling equlpmenl. THE PRENIP:NT: Thank >ou Mr 

IT, th.il Mitton. , i.n nation „f „,ure, i,ne ha 1 10 N 

perv. ver>• careful. b¢eaw,e when y<>u d,e Mr R. M, a SIMPSON. DURBAN: 

dealing d a large number :,f wn,uniers Mr Milion nlu,1 h: *lipporled Thi% time it 
supplied from a large i.»lem. 0.,k culling 1 4.. unnic<,ary ti defe,id Ii,niNelf' My 
h' one co,Dumer ai certain time,4 I /01 rem,6 are iherefor: raiher m .upport of 

"esfirily peak cutting on Ilie supply hw. reniurk' 
authority'N iysten. nx¢lf. ln /her word, une Con[ral of peak load. 6 a nrublem which. 
mu/ have regard g the dim# of le:/ m of :„ur,c intere.1, „cry engineer in charge 
a lurge network. and once :ig:,in y„u are in of lin *·lectricity Suppld ZInderiakIng. and. 
the poi,Ition thai you ma) in,1•11 equipment a. a mauer of facl. 1 ihink in One „/3,;,n 
of 11„t Norl to cuta peak. arilyin Lnd your I hea,/ Mr Milion speak in favour of peak 
tari]T hy /, be inereaxed 1/ compen.ale for kid, I think he au/e.led thal they had 
]09 .>f revenue I niceI Th¢ c•)sl €)f the bulk cert•En advanta/. in that you 'way' had 
supply imhonty 

4)are plan, in hand for .hutting down for 

Ad. regard, the equiprlient k which Mr civerhauling. and ;t IN an advantage for ih:it 

Nobb, ha• referred, ie ihe w.,11 p Fur»e 
turtune. wlilch ha• been developed princip We have n'}t b Vet in•talled 1(,ad c,inir•il 

allv. of June for aviation purpoe *1 in Durban hy K lont,nuall¥ have Ihi. 

a noic of warning We have been andying problem m mind. to Nome exten, we Imve 
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attempted ti, reduce the ,>,rem reak h> ing C<,mrol ex are iaken h, accounl. bul 
me•4 01 tarilh. I know thal Tariff• and lar full henet][. il is 06•enli.t] to in,tal ah 
in parl[/. t./ [al... ./ evel•tull 'I equirmen, Inly :ifter full con.]clion with 

you inti) difhcullie·.. dod :,re [lierehire ihe Autli,iri'y re'xinx ble for generatine 
sublit to tonotenhle crilki•m The p ii 
licular tariff develi,ped In conciu'ion I in Diurban haN hem nnual con'pliment the 

criliei.ed. EL,1 author we k,oked on £1 mosi inierciting and KfuJ .i, it fr„n, 1111. 1. „/ 
14 view we have arp/4 gri-Lne indm I per. The inform:iIion given regardinc the 
1rial load. which [oday der Er / AL,ch ..imtn,J equii),i•ent such a. con·.1,Ine• iwr 607 
ot the [in.11 Un[[, 0|t| strect :ird vie fell 111:Lt bi lighig c'in-] a 8 nno.[ i"ful 

d 
encouraging ih' con'ulner 1,> maile iheir on ]52 Ar, may MIl gi, a kkng way 

deniand , n tha . 
+len, .11 lime• ulhe, dian I.* 

ihe daily gsten, reak ne.;,/ it winild give THE PR[-SIDE-NT Th:int wn, Mr 
a hetter ,iverill syslcm loild factor Hid also Simp.in 
tend I. reduce Lhe mon,hlv •v·.1,ni peak 
1 hih tariff h i. worked ver, well bul CY)NVER-[ION ADJOIIRNED 
undi,ubledlv h:™ i[• lini[:ilion. :mil no drn,M 
in Ihe fi/nure we will meet willi v me 0,r Ri qi,Wii, a, 2.30 pili 
dillicullie. 1 Nimilte m,,L 1]]is t,i] 1¥ Itar. 
reduced THE ?Rl.WIDI'NT 1 Ihink we·d better our ee:ik by appnixima/ely /1 / 

make whid . lar[ een,In•en 
amount• hi over 200[*) KW Thi. 

h b ..bviou•.1, been m ililv:int lize [ i the I have a telegran• here fron• Mr I Ineker 
mer.i|T ry'[cm 'har "ieri.ii.5 'BN wi.he, und ureelint# 1 „ wi "'FLII 

Re(erring on helialf of Inlilti,hon le [he nie,/ 116/ ©onven[Ion I iindoi, en,ilr,il equip· and 
m.:11 - 

ment whtch ha, been 9, .ihh cle#, rihe,1 h,j 
the Alihor. con./crahle re.earch m.t he {CONVi-NTION ANNCM INCFMI NTS 
carried 1 8 the economa .f ·.0,11 : 

FOLLOWE D) prop(,cd in.[all:ili,m pa>ing partic/]al 
auentixin to Lhe halit> i,f ihe 11-1,6. the 1 have been a.ked 1.1 ,[1•!•011,•Ce th.4 
tardf af [he Bulk Suppli and al.„ 1„lhe ine,age ha. iuxt been receive,1. Iha: Ihe 
avoidance af inconvenience the ··ali l'own Clerk i,f Potchef:ini„.1. Mi Stanle, 
im Dil rlant c,in·.1, In er'•' I ni LI•I ·dip,wirt Mr jackson. ham pa«/ im,/ [ belieje *e,er:,1 
Milton m hi, coniment, ri ilie need for of Lhe Louncilk„s here knew him 
careful Liming in the in.tal!.ition of huld 

We h.ive 
sifir- nlrel equinment. rieive,1 Thi. -iny requet[. Air 

„ /Ne,1 L| if rail 

nehi A he ,•1·,!•]1•ed by all narlie·. olher coplex „f the Mini.:erk .peech 4 1,#t wil, 

Me generating plani be may ./1 earn :I/,imil po„ed up in Ihe finer Wt]I th(„e Kh., 
like 

evei lue with the c(inae'],tan[ ti• e",19 far moich ple:,Ne put M M line' down 'irld 
= whal we i:in do about letting e gener: ling Autharilie, 10 Increa, e larit. we will 

you have corie. al a g:ill eliarge At 
In N,mil Mr in.unce if a number of the,c will have kihe po,tal 1.2 yOU], Will >'lu 

Munkipalitic• ing:.110,1 ihi. e,„iprne„I wah pie<i·¢ give your namel .. :t•Il•.. 
oul consul,/Lion with Ihe gener:iling 

We now come m [he nexl item <in the Aulh,•rity, the i.ther t,,wn. nlaY ftlk] t h 0 rii 
„Ne, elinfr,inled with Agend.i whkh „ :he a tariff inorear paper on The I 'liliia to 
*et lion ihe Ii»• "f Reveni'e of 1 1 ydro Ilettrk PL)Wer in Ihe Union 

of South Afria I [fon think (hal Mi 
Lad control eq uipinent moct cer inly Langford needi :/9 ,nlrodUL,lon He I.. , 

can play a Ina# im//ant rail in the wurhe, the Chier Engineer & Men & 
devek,pment :11 :1 hy,len, 8,1 Tzicularly wh. 11 M¢ 1 ellan. So /h Africa. 2/11 Will .14 him 
11% addit,i.nal functi,<15, w,11 .i• Street Light la c[•n•: forward.ind re.ld h,5 piper 
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DIc VEREN'rING van .·L[NIS[1'ALE FIFKTR'•IT. rbo.Nl)}li\'EM[NB I·un st,[na]KE AIRIKA 

The Utilisation of Hydro Electric Power 

in the Union of South Africa 

b• 

C.ER. LANC;FORD. M.1.E.E., M [S A.) I E.E. 

1. INTRODUCTION. * wd ,/v: 0 Kian:lh> P er.'liny p 1.", 
],1 his hill a<kire: :11 ])urban Nie conK,derable inere.•e in demaull a Year ago, >our 

Pre•iden[ drew a lemon 10 [he each pog/ pown- year would still require additi,n,il 

ual of Nat:il·, water resources, and quoted u gencra[ing phini M be hrought ink, sor#,ce 

rew figuri wh / 11 were Lufficient lo stimulate inmlime intime It 'ho,11,1 he he con[Li'unl 

inter,[ M di' field. He (Ao ad ··21 aim 1 0 kccp the CONt of :s new power as low a, 

derefore in ihis direction :hat I feel ver> Fc-hle Thi. paper examines the W.Lter 

Caleful and Wit,prehen,ive inveNIgat on, re'·01!,ces / ih¢ Lountry lo .el: where. and 

should he made iloring [he next few whelher. economical year•. hydro pour can he 

Archough con,iderable care Lia, be:/ 1/ken fi 'und li> hejp meri Ihe ini'reain dem,wid 
in /preparation, I make no pretence thal In the pa,1. [h: approach lia, been 10 1,ok 
thts [1,[Der iN a •on,prehen•ive ln"esligat!.0 for hydri, electric „heme, capahle of 
It i,• howe/1, nly hipe that it w,11 lend exihling on Lheir own and, while s few af 
weight to >our president'; reniark<. aril give I„/ might be practicable. ihiN .judy aim. 
rke to the del,/ LI•eNtigation• th"[ are 1 / finding laree block, of hy<In, power th./ 
nece.ary preli..:'I I. before any h>dro could be inieeraied wih :he expaihling 
eleciric bilien•c can con'e 1/0 being. iher/:11 source' of #upply. 

It k Irrefulable [hal the hasic use of ihe One of the greate,1 dilliculties / develop- 
w,iter [hat fulls on ihe lar:i is to support the ing .i h•drn eleclric •chenie 13 10 Jiatify the 
populdion " pn/uce food Ceither *Ii¢re mt> *lage' wl•en ihi large an.I ger•e•.ill> 
it full, or by irrigation).10 mect thc dome,1 / expenwive .ivi] engineering work i, pi/u. ing 
requircnient' 01 lia people. and 1 1 fulfi[ the (,1,Iy a in•al] pipriion of the /.ial outpu: 
needs of indu.[ry But while [hix i, accepted. of •hkh ihe sch;me LS capablc Thl, „ true 
a considerable quantit> of water flows into of an Jwlated hydro eleciric scheme 1 tow 
the sea an,iu,II, having commenced ir ever. where a hydro dectric ins/]lalion k 
jaurney at a fairly high altinude. and the 3//raled wilh a large //i'Ung Ihermal 
purpose o[ 1/l ieview s to examine the 

f•>•[eni. it may he px„ible an,! economic to 
ener/ potential of wnle of South Africa's obtain a high degree of utuication of ihe 
wilter, Our objective IN only to exiraci thi. available enery' from 'he waier re•oune 

e„/rg> (in the Dirrn <,f eleciricity) from lh© 
righz frum rhe inception of [he ,•heme In 

w' er in ili jamol from the hill• To 1110 %/ th'r, way. th: 4,>st 01 hydro developmen• 
le„·iug the water ima/ected and /1] capablc migh[ 10·day compare noi unfavourabld wil h 
01 >er'·ing the basic need·. of the pe,iple . ihe cost of ihermal deve!opmen[ With the 
man> other ways. advern of h¥ dro ¢]¢0[ric work,. 0[lier hcnefil. 

the i:ountr¥ in thal South Africa has to·day reached Thz would derrue [o a suige ion 

»Ilen it hal, ,severa[ major [ransmipsion .iderable degree of river repilla,ion and flood net- 

workt fed hy large ihermal power stain. uater entro] •ould he Llchieve,1, making Ll 

,upplring •everal IiI*// million units elt,per an! ¢asier to impaiient irrigtlim 
and urban unnually 'Il•e tran•miNsion /heme, waier Kupplie,. •ystenl• are 

exp=ling /eudil), and Ihe day 18 not far 
2 HISTORICA[ SURVIY 

/litant /1,0,1 the three maj,ir grids N 1[/|. 
Trnada.,1 .1,111 Cape Welern - could /iii· While a I.,1 de.,1 4 iriv.Ii:.lili,..,• 
:eivablv ir :itien·/ind·/Il. 11]einzer„unnif di>ne 4.1 ye.er' .,£,1. ali< I pre/nled 69 a Porper 
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1,Je VEREN[(,IMi van MUNish'ALE ELEK]]U•!-1 L]TsuNDER>IMMINGS van •.Ul[)ELIKE AI RIKA 

hy Dr r F. K „311.2, k. very liltle pub >hed Sou,h. [he plateau is Ixionded by a 

u k im Sculh African hydri,¢]eclric I wi- di•li,t.t e·.carpmen[ T.. range, in the 

e!,Dih h.n appwrd,Jnce 11 iK Jnlere,[ing hisl, run, rouchlv Irom North 10 South. 
ret# [h;,[ in 1920. Dr Kint'jack said. biar,ing i'/ a. ihe Z'utpansber#. thon 

tudying u topographic:,1 m:,p of South l>/E heenining,lie [)raken,kry. (),J:,1111:whi .in,1 

frk' ./ would expel to find power Shirmherpen. [n the *ourh. Ihe mou min 
3. ibilhE on mog of ihe rivers of ihi r:inee·; become folded and run from ca/ to 

e,®sial fringe. and wilim erwin very pro· Be•i. finally turning nonhward' in 'he w¢•1. 

nounced limitati:ir™. thit, i: actuall, ihe The f,ilde•1 r,ir10h compri'e .1 series of Stip' 
ME In Elie pa•i, there i:.ere undoubted inland from the wag over a distance of 
dilheuhies ,n le wa> of hydro developmen[. abou, 100 mile,5, [te fir,1 step for the mos: 
M [lic le:[•1 •ing Ihe fae[ [hat the po:,ible parl being only £,hout 10 mile, or less from 

rower st:,i,m :iles were far re/o·,ed from ihe .ca. 
the Ilien exi•(ing load centre. lar©over. il 
became ev ident ;ery e r 19 (,i, 111:,1 r[•er fic,w. The Cal,inry ha·. a i•uniher 1/ rivcr hysiems 
in 90[!th Afria wrr¢ Ilremely erratic and whicli are .hign in rieure 1. Bv far [he 

ver> few rceord, had ban accuinulated to large,4 porion of Ihe great plaleau i• drained 
e:],ible alle river Fientials to he apprn,•ed hv Ilic Or inge River ·.pacm, of which the 

M addhmil, Loal was ,/17 cheap. Ti,-clah Vaa] River i, the marr tribular>. Thes 
the plaure k 101:111 drlkment The exht,ng river• between henx ,Irain approximale]) 
tia[,8.- nelworks do no[ reautre verv 236.000 4 ire 1,•ile<, a 'ree porlion of 
much extendon hi re./h certain of IN ¥.likh unfortu.iately is bleid with 
em of water pinver. The m54 are =mely low a•eril,e rainfall The nekl 

/&/clentlv lary,· lo ubwl, large blnek, of large/ river »lem k ihe L inipopo which 
energ¥ (plovided h is /,cop) Lind Ihic makes drairl, abo,]1 70.000 i.quare mile·. of Lhe 

il e #ier [o Ju'lily lary: Male river regulation. inlerii,r plateau, a. well :,4 [he northern-n N 

Finally. ciial la 'i re/, tively e,:pensive ¢<on,· ip / rhe m:,rpmen, The remaining river 

4/y to·day c,mip,ired wit], forty year. .6.[em virtuilly drain from the Marpment 
./ into [be sea, ./ range around the w.1 

A gre:i deal inore Inve,bultlon mt„ the trorn ihe (Mit:iniN rr,er „11 ihe wc,t w:N to 

BI .ind potelitial,IE of our South ihe Komati on ihe ent coast. 

African rivers ha. 1,/en place Kince Ihe 
Froni :m,ilvds La exlendon of available 

e.•rlier inve#:/in, The Department of 
rail•fall And r jer pauging rec'>rds. ani[ a 

W:iter Affair• are continu,•11, adiling to [heir 

reer:k nd alth,iueh Ln ihe main their •let.1 ileil Mtucly of the topography. vegetal 
e Hor,9 11:'e been ']irecle,1 low:irils providing 

inver and rther factors. Mid/ley ham e.[i. 

M:' grox' iverage 'mal runoffs for the 
w:.er for 'rrie'ljoi) in]J urlan w:ler 

Mi„u, river ,>glent#, ci, /own m Table 1 
„ipplie.. i weal h of Information i; avillable 
t„ from the b „k of fur,her in,e.,Lip.ition. The inlo the power AM] /112% information. grov. forfacc runaN 8110.•11 in Table 

1 k .i,hjecl la certain 10,/, for which allow- 
a. we11 19:' greal cleal of technical as'i,[atic¢. 
ha. been made avaliah h, the [Mr:/or of 

ance mui he made. There :ire unnalural 
Ae, itue / upstream u.ng¢, and nalural 

Waler Aff 'f. tov•• due lo waler "pine inm river hed' 
Iii 1912. D C. Mi,[gley produced a 1112414 dr] 1,1 8:,porallim. A large propor//1, 01 

eat/led ·A preilihiry surve, of 1110 surface the water which se¢ps inlo lhe ground do=<. 
water moureeh of the L nian of South at Gmc: of low flow, return zo lh: 4(reani. 
Afria.·· TM. work Im, been uxed exten· the yroll,ld acliny like a ,ponge. The figure• 
sively / 1110 pro/]cLLED (,1 11/is paper I]Invn do nol take account ('f iiator ukage. 

los•,eN und aceretion, U hi. hecn ex,imated 
3 C·,1 NERAL POTENTIAL., 

thitt ihe pre•ent tola| usage L• approxinae|> 
The Union ./ South Afrhni i. r,jughly 28 milion acre feet per a,num, while rhe 

470.0(10 Vire mile, in area. and con• rive, bed 1 k.,eq (nearh .Ll' in the arid and 

A „f i ]:rye plate lu #Inpi[.0 er,ilially .·Tii,·,irlil /1.31 140,]!(1 .Imall,1 ki .Lhlilit ,1 

1"11 86' 10 We·[ fn (he i ast and n•,ilion .* fect Thub uk jierage ih, 
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AMMOCIATiON or MINI{ IPAL ELECTRICITY UNDIERTAKINGS OF SOUTHI RN AFRICA 

TABLE 1. 

(,r® average 
annual 'urfE 

runoff from 
Region Drainage AREA LN SJUARE MILES net 'fecrive 

Number Sysiem Gross Ineffective Ne, area 

(No run-offl (acre-feet) 

100 Limpopo 70.549 7.660 62,889 5.531.520 

200 Komali l!.866 51 ll.815 3.264.570 
300 lani 75.730 23.115 52.615 4.058.140 

400 Orange (c,eludmy Valil) 160.102 44.851 115.451 8.347,710 
500 O]ifall 17.993 776 17,217 865.850 

600 Cape We.[¢rn 11.187 2.499 •.688 57.860 
South Western 9.834 2.637 7.197 1.695.060 
By:ele 5.987 455 5.532 1.539,050 

@3M§g (kiuril. 17.546 71 17.475 544.760 

Oulin,quas 2,807 15 2.792 549,490 
(;:I'toos 13,270 103 13.167 458.130 

1200 Ah Bay 1.()00 1.000 12#,0 
1300 Sundays 8.061 8.061 240,B20 
1400 (•reai Buxhmans 2,202 367 1,835 66.990 
1500 Great liNh 1[.724 910 10.814 541,490 
1600 Am/ola 3.081 3,Dill 432.480 
1700 Greal Kei 7.989 7.989 988.160 
IN00 Transhei 18.201 18.201 7.994.240 

1900 Natal 7.127 7.127 3.218.500 

2000 Tu/la 11.257 11,257 4.114,070 

2t{JO Zululand 23,078 21,415 6.149.750 

Whole Cnion (including 
Totals Swaziland and 490.791 85,173 405.618 48.781.630 

BL,U[o|and) 
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Al/CIATION OF IL.N]CIPAL .LECTRIC.11'Y UNDERTAKINGS Or SOUTHEIUM Al'll A 

surface ri,noff 'if 11. /M /athi[,g the rel.,11 vely lin•,le,1, 1(14 due 19) Ciaptiralion 
sea, i: appri•xiin:,!el• 40 n•L]lion al. fiet |e.i•1. und perenni•| river• plentiflll 
per :winum. [hi·. being rlm:!br> 897 of the 

average rainfall or / over 14 incher Al,howeh ihe poientia] of the Transkei i, 
f.„rly 

averaged over the whole surface high. there k at th¢ moment 

i,huffici// 8/1 1. il]Stifr /I]opmci]t of 

lh„ fiet average runi./ i. referie.[ 1 1 a. i,[iy m,+r .cheine lf, however. there A 
the mem armual runoff (MAR) an,1 i. Lhe large scale development of Re Bantu Areas: 
..... of ..ter, e.... in a•re Nel there 11/Y well Se , case for hydri. power. 
ilowing m Lhe river system M .m aver// pard.·11]arly:r. ihealternative thermal power 
year. 11 „11] be fullk appieciate,1 iIiai in *oukl he rel.,tively expen„ve Thi, pitential 
some ve:in cof„ider,:bly IM flow [han The 8 reviewed laler In [li¢ Paper. 
MAR A experieti,/ and in sonic ye:* 1 In Nal:,1 .ind 7 21„1:in.1, we ha. 1 nearly siderabl• mJr:. one third of the Union's wal¢r re.ource,. and 

Il buL half of Lhe Ine.in 'lini,•2| nJnit the power p"teniia] 14 c<insiderable In order 

reahing the Nea could be util,Al al .1 heal in keep thi, r:.per ti, a reaionabk len,:h. 
,/ 400 h. 11 wauldl pr-de Innre ill.,0 (,0011 anly Ille mire promi,ing rivers in thl, region 
million unit, iLe, ahom an:-ihird 10, the have been examined, ihese being *he Tugela 
"al electrical energy u.ed in Ihe Union „ ind the Pongola 
1959. B:Arine in 11„„d th:,1 much of the 

./ter ./lie' [rom .illituill. in excess of t. 1[TII INATION OF WATFR. 

4.000 1 dbove „ 1 level, il Jhroll/ hepo-ble 03 Ge,<crut 21,1,·,9,!m„kes M S.A. Rigers 
to juid +Dine ,:Le' where 1.Re #"3 'A 

h'dro electric power :dre ec"Imorni¢ally 11,e 1/1, term MAR figure,4 gho•n in 
t'eadble. Table ! give only d broad picture of Ihe 

river flaw Thex? /rresent tolal flows in 
An ail.Ii>Nk of Tabld 1 in relal:or, i the an .iver.,ge Year. wherea·. actual dicharge, 

L nion<'s pre,ent Bwer requirene/x ver> during the he:ir inay valy iii „21,1/ 1iver. 

quickl> re'lric!+ Elle g. ope of inve!,111911011' frum /,1 10 11 hundred or more lime, the 

The L.in,palk. .* K.nult, river• t[,iw me.ininnual ilisch.irge. During Nome years, 
aclual mt.,1 flow k well helow the MAR. 

large]¥ m /pi,Ii,iia ler,ili}rie• an•l .irc .itKO wha IMI "ther. i[ is Lal].klerably in 
•ery [.Lr fi nn• a n y ni.Ili,r 1(U,1. 

eum Tln characteri.[Ic, whih k more 

The Va:11 1,nil Lhe Orange ri•er, arc well accentuated 1,1 the Lnion (h,in 1/ [naily ollier 
Iluated with reg»t to load cen[res. ind ima, prevnt• [he problem underl„ng 

carry a lot / later iii fiial .,bout one· river regulalion, paruculrly from the point 
fifth of /2 'atal ri,nolf ot {he 1 4!mn of mw „f power gener,nion. for which lhO 

wal.er <upplv in".1 he rea:*"ably c,ins:/1 
The Vaal wiLI• i.exixting itevelopn•ent throunhout 

and u.age conhied wilh the ternin ihi,ugh the year an,1 from year to )'c.ir 

whieh it fli w,. provider ni major lt>dro Midgley and alher• li•ve illiown th.11 2,1 order 
el¢,tric po•,Nihitily, th(>ugh it ma, he ,#f to achieve re:"c'nably accur:,1 e i.'eM•incil' . 

interest to eximi'ie (lie cail of *;14 'hal 9. within i 10%.MAR's should he based 
0,1 ohier'.ition' over a period of at least 30 could he gener'"1 fron' the w, ter flowing 

thr{ough VEL,]dui„. The Or.inge, however, ... 

b weral po•sibilitleN, whi,h areilealt with I.,my lerm record' are .1•0 nece..ly 
in detall later. .I.,1 it com. 10 ANse.,/the 'ap.city of 

The remaining river vhtem. draining the #:iye required To withstand a gipen 

escarpment do not rcall, 01:r mucli uope lirought For e,bery river ihere is a lypic.,1 
unt[! ene reaches the Trfin.kei :in] Natal. re|.itionchip heivaen aornge and perini··Kihle 
where I *I, th:it [he four river .... .iliairied Yl. ;i typical turve for n Natal 
16#. f 1 ran.ket Natal. Tugel:i in,1 7.ulu· /vcr. in wh. h ihe.e variables are expr:„ed 
1:Ind aL.·ounc for newly hal f of the Mul a. percent ych of [he MAR is shown in Flg. 
1 'nion por,liti,d. AN thae riva »remb :i.·: 7 0 The tower .·urve i: 1lic Field .Aer 
in arcax •here pre.ent water uwage 1 /11„wing for ev.iticir..1 13/ 1,3,Nes. 11 1, clear 
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thaL the curve represents a law of 41]min],h- generall' les than 1.0 con,seeutive ·ica'un'. 
Ing -urn• This type / flow i; of linilted ube for hydr< 

cleclric develooment an d xo it ' leceuary (il) Aw,unpent & RA "·T /4,1,·imal. to resort [o storag: 
As may be well appreciated, the i,seful•,e43 Wilh .[orage (here are three types of )ield 

of natural "ream flow in South Afrin. ie. thai ci,n he con,idered These are - 

•01 regulawd by Niong¢, 1 ..Iemely Inw {a) intermitlent yield le.In/] 
Unrepulaiedflow is in an> cai re#trk[ed to regulation}. 
perennial •[reams. The ..us[ained yield fron (b) .uslained vield, unregu]ated riverx i' the minimum flow 

erpericne:d during severc drought and this M variable vicki 

lipure for Sol][h Africa aver:,ger prahablp la) With secona[ regulation it is per. 
lex than 34 MAR Seas,•nal viel« occur nlimble Indra w 0/ in the dr, Neaw in tile 
ring during [he hummer M/h,; ou [he later Illan }ms accunmlated in i. let 
greaier pan of [he 1_ mon for 70 yean out /Him On ihi. baw it lia# been calculated 
of ]00. h:ze been exlimaled b> Mideley at M /]th storage luivalent to the MAR. / 
aboul Zf)% MAR. with f.,ilure. la.ting 15 possible m u.e up In 9/96 MAR lor 7/ 
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ASh(>CIA[ ](JN (* '.11:NimpA, 1,1 .He·rRT('rrY UNI)1 ki'Al<[t·1(.h OF SOUTHERN 2.1RI(.A 

s.·.1 1-1 <11 11/ withft,ilurc, ,¢1,1,/1 ¢u·ced. 5094. shown by [he Jine AB If. howefer, 
ing twi):'accu tiv¢ >ear. Thil. wilh 'birage only 25% of [h: ·toragc i.• re,ened for :u,- 

equal to [he MAR. Qea•onal regu[:,1.m will lained flow. g,4ing a flow of 269 of ihc 

given utilisation of 63 94. MAR, a f[04 of 90% MAR can he taken 
lor 32 yead out of ihe 50. There 6 con· Ch) Ou.l:uncd yield implie, reguL[10,1 1,) 
.iderably nior: power above thcline AB 

8 a un,forn' 11,>w Li•r••ueli••ul the year. Than the shortfall iii the IS ·lown" ve:ir.. and irre·peelive of droughi, [)/pending m the 
the Ut,11,418 ta.tor i, inqpri).2/ fn„„ 

ch.iraeler/ii of the 10% 
river,.i given ,1 2;iye, 10 67.8%. However, fron, ihe /,in[ of view 

a presid kis :L percom,ge of ihe MAR. will 
firn, of producing e|ectric,19. thix Sorin of 

a[]ow a cer[,JI opera- f./ al» e. ed ./ 
lion Is M pra,:Hcable unles. ihere are 

a perienlage of lh: MAR. 1 illu.[raled M 
aliernalive power source, :0 n•ake up * 

UAL An allowance mui[ be made for 
.honfall in the be 

and [hil Ims 'lean" vears. h mighl the diect i,f reduc 
PR in sonie caxej• lo rei,IM :,b•ole•cen, 

i]m [he firm Il,iw rer,1•,uible frnin a given Ihernial p[•Int [o ··firm-up" ihe hydrn power 
*tor'ge. 11, indic.iLid hy Uiu kiw¢r cur•e m 

and /u, ach,eve fw. 2{a) The improve.1 w ky u[[liution 
/clual Im(,LI:1' :/ Ihe r/|LIL 

M A /pentle/ M the 1061| r.'14' 0| Al[¢rnatively. when oper,i [ing iia Lhe habis 
evaporalian and [he & ir.,Cler,#li•, „f 111,3 a , u.lained flow there will bea .011,!derable 

•lorage b.ix. amount of waler spilled in [he rainy sea B. 

A, previou,ly ninioned. My. 2(a) shows paric u larly Juring / e >ear* of high rainfall. 
that the greaier while ihere will he the xtorage prn,ided. [he occa.ional period, but 

'maller is the in'remenlil gain in firm flow, probably .:]don, exceeding 3 years rn 

and it 41/„,ion, when ihere will be 41]e or no 
ix. [he refore, It,Ce.,m ti, mly 1he 

Some ,/ // exim water could coxt. ot provkling sor:,pe in order sri|]age. 60 :me. 

the op,imum vi/1,1. In /he example he used by invulling appropriate additional 
illu,trated h Fib. 2{21) arl 2(b, thes,» iurbine L.11).L•hy i,hich wou[d permit lh: 

tained yield fron) htm# equal t,) the MAR producT„.n of .1.1<Ill;,m.,1 pi,wer when 11]¢,e 

E 50% MAR I ....s waler al •he col lierely of [he 

p ,/ and pen,[acks Thi, grner:ilion wow],1 
t') Variable >,cld i. a combination of x,ve [he fuel charge m [he corr:Nponding 

•cahonal regulation and swine,1 vicki. To Ihernial pli/, and allow a parlit] r:ducd/n 
achieve thiv, a porion of the inul gorage rn :he arneum ,/ *tandhy Thern i plant th:,[ 
is kipl „ reherve m/l m& ta pro,ide a would *herwEe h// to he pmvide 
hustained yield while the halance 6 used as 

·,casoi1.'I {lil) sm 
st•>rag¢ 

][ is frcquealt> ,aid [ha[ ,il[ Ls a major 
Apin consider a lowl gorage equivalent problem 'hen il ,-ame• ..... in South 

to ihe MAR, bui in thi. care re/rve 259 African river, While 4 is to . /min 
for >u'lained 119/ and // 75% for 'easona] CUC11[ lrUC. 11 LS .L problem th:/ 10-day ,/11 
flow. In the example of Fig. 2(a). [he 259 be rea•nably well ha/kil A great de/1 
MAR I{Drage will allow n Astained flow (>f of mazigaliun has Laken place Hito [he %iIi 
26% of MAR. while the remaining 759 Df burden of varlou, ma and quhe aur:/c 
the norage will / flow of 90% MAR information is available as to the volume of 
which will be i,vail.,hle for 65 year£ oul of „klike]Y to be deposited under natural con 
100 The <ame storage [hu.gives:- ditions in a re>:rv'oir. 

90% MAR for 65 year. and 
When ded/in' /[)rage wor# allowanie 

26% MAR for 35 year.. which repre,ents m.[ be maile for dic accumulation of .in. 
an average unliu/1/ imciency of 47666. and i[ i' p•x•ihle ti' calculale ihe life I,it 

Fig. 2(b) 1]:i• been prepared 10 1||U,trate can he ex/cled trom , partialit le·.ervi,ir 

the imveral' 91'in by working on th: hae „f basin from [he poull of view af ,ihiny. and 
,ariable yield. Th, figure h.is been ploued provision can be m/le cilher for .:par.ne 
to xhow the annual flnw over :. 58 v::ir ,il[ basini or fur ·'dc·lid·· lor.I. in [he main 
period on [he ki.i, .31 IN/4 MAR pro•,ild 1»in *11¢11 ww *rin, /,ir.ige it.,in, for 
84 siorage The susmin¢d yi¢]d win,I.1 he hydro·e].clric work.i . di•tinct fr,]m irriza. 
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lion w xk.. ihe ··dead"MT niay not be A 1 14 0• 13-· hike %• Iwme 
d a ser;,0 malier To pr'>due power 

Mr Ninhain Sh.mil m wants holh head and volume In Februarv, IMI, of water. 
provihion 'f ·'•te./1·' I.".ge i.:re:&.' the presen(*! a repor[ io the [msu/an.1 (;overn· 
heal available ment ©Ini[[ed A im the -live·' gorage. Sill Rep,ir• 0,2 2 lie Reci„,1.1 I 
0 therefore be (lealt wit]• fairly readv 1)2¥'ckopinent „f le W[,ter Re.oili•e. of 

in facl, Blivulokind " This wort ulequate ··dead" cle:ilt wilh lAree 'turatie " Ild very' 
<)11¢n b¢ inherent in .1 Am de.igned 1»*ihle develi,prneniN 0,1 the uipper Oiculge 
primaril) lar h.lro River electne purpo:,e'. 'll' +tem. ille nic·K[ atirac/ve 01 which 

M)me /ad'• wai ihe Ox·Bow 1.Ike &-heme on Ihe ,mape / pri,habl in .m 
Mal,hamal=i River. one of niatie resull the m.,in *nurce of ai.hli,hing the he id ind 

linming ihe tributaria' of the <Irawn·down , th:/ for *hlch Or.ing' 
111/ turhine·, are deXIned Thi, scheme con„Nt, 01' huililmg .1 no.k 

fill lim .cr.' the river :11 0,1 altili,de nf 
aboul 

me: R,200 fee[ ahave 9 level A lunlirl 4„re, are exiended there wil] evenniall 

bea :le-Neintlid burdil ;11 [her,ver' approxiniately four n# king Ihroilh [he 
Maluti thi,ugh 11'k will algi re,uil ii Mounmin. en.ible, the waler 10 4 

a reduclit),1 
in waler .Lailable dropped 111 1,1 L |1'Lblwary of the Caled,in. 

[he lk,1010 Rher, hv w.,Y of which the 
lin F.14=,n«,1 water, Lf no• u•ed far other purphg wa 

in Soul Afria. parlicillarly in die arid evenlually relurn to Ihe Oran// River By 
areas. ev:Lporalion ha, an appreciable eifal thi• mem. rhe w•ter from ihe Ox-Ilow I :ike 
on [he quantity 01 2.,ter avallible frim /ommands ki head of nearly 2 DOD feel and 
wrage. Here loii ¢'tencive investieadon: i. ahle to pri,duce i con,iderable .inwunl of 
have been urried out over a number of energ> The general la>out of the „11:111: 
years. and infornmtion is :iv,il,ble m enable is 'holl in rig 1, from whith i will he 
iatisfact€'ry all.9/:ince, ir' le n':1,17 w!,en m & Rher Inne[ system taking the 

calculating the vield frnni Imrage waccr oil from Th: 11,>lit) River through 
In recom ye.irs, there ha: been .i great anolher tunnel enables an addhion/1 800 0 

deal ot re.e.„/ in[.1 0,1, of treating wate, head lo he ual 
•urfaces .LN lo redwie ev:,porati,m Con Since 1956. inve/ilmtions h:„e been pro· hiderable claims have hean niade for the u.e cceding with rhe collecrion of hydrological 
of celyl al:,911/ powder, but le't' ir, lhe data in the calchment :,rea, and the prepara- [rim h.,ve irdlic..ted tlial the·.e ,[ 11* can M of accurate inari. A furiher reprl M al 
nol be imentiated. 1[owever i k nol 

prixen, in hand und „ expected t„ give more 
unreas,nable [0 hope 1./ .ucte, in iIi :ic,ural¢ *xes•ments ot ihe hydro Cle/nle 
liekl will eve:lu,11, he achieved patenlial and more detailed e•timates 01 

5. ORANGE RIVI R %,7111·Wri di Thi. re/I shau[,1 be compleled 
tuwardiheend ,/ 1961. 

On the Orange [bver. •everal kheme• 
h i ve he:,1 inve, tigated 1 bree wl„ch In addition 1 u,ing the waier, of :he .ire 

concerned primarily wilh the production i,f Mal,banutso River. li has been pointed oul 
hydro eleciric power are Ji,[ed helow, that h nu@hi bc pr,kn,able [o iunfi•] ihromgh 
alth.iugh ,¢veral other project,; have been the variou, divide. and rolled. inin the 

gges,cd Ox.Bow Lake. wair fron, evernl other 

(i) The Ox-Bow Lake &-heme in [he river*. namel, ihe Molele. Mat•nku and 

upper rea.hes of the river in Basu Khubelu All [hese river everitually join 
.land: up Lo beconie [he Orange. At pre,eni. 

IO The Vanderkl<,of Sehcme however. no real near asesment i. pos,ible u. 

Illpctown. and 1,1 how much extra witer will be :iwiflable 

{iii) The Or:inied.ini n:ir [he moll[h N from [hese oiher rlia. bul Ihey could ean· 
the river ecivabl, double or ever :reble the OK- Row 

The Rer>or[. publi,hed on *hae .ehene, to p<]Lenlia. 
dale £,re all in [he nature of preliminan The preliminary ass·.men, a ihe Ox· 
inudiei Bow Scheme indicated thal the Mallhaniatio 
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FIG.4 

W r 

2 ./*It.y t 

....097'I 

/ 

1 
* 

VANDERKLOOF SCHEME 
gat//LIZ.' 

River .y,[eni £,lon: t..tild produce atiout Nork, Care and AdJoining Area, 
395 x 9 units of eJe•Irk ity per m•Uni. 0, Regional Ik•elopn•en[ Ass<kialion. 

slightly Ic' r electricili (about [04) and 
home 40 d]Uin Nllonh Al Vantlerk,k}[, which i, rough] j 50 mile; of dom©Rtic watei 

per day. Whh Ihe addition of :hree river. i] p river fr„nt f lopel.)un. it appears feaxible 
0 huild .• dam 350 ft. it Kill heappre¢iated Wai a large block of high. impounding 
•Dme 3 1 nullion morg¢n feel of •ater (or eleelril power could be made availble in 
7 million :„re feet) of which effective us¢ the northern Free Stale 
coold be maile of some I.5 million morgen 
feet Thl ci,ull produce abull £ 940 x ] 0 

68 i h, Vend,Jrk/,44 12·h,9 
unit, per annum and Numcien[ walcr to 

[arly in 1959. Mer, and Wc[ e].in (Sou/1 grivil' irrlgal: 95.ODD nuir"n of land 

Africa). mcg an earlier r:port :f Wr. imni:diate!> below ihe dam i[Gelf. nin 10 
Ninhum Shend a., a basis. made i pm mention 1. va•t po,•Lbilili•• of irriva[ion 
[incinar• inve,[ig/non into the hydro ele, M ic furlher :lown th, Or.wige Ri•er through the 
pnlenli I lif the Orang, River al Vander- •egulted flow [Imt will re.ult from Ihe pro- 
klo,i. Th/ m done .1 IN request / the uction of eleeirieily 
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Dle VFRFNIGING van MUNIS[PALE ELEKTRU,!TrilboNDhRI[·,·,[INGS van SLHDE, 1,42 AFRIKA 

Figure 4 shows the .ititalion of the V„t. lying between the Draken'herl in the we.t 
derkloof Scheme .as / pre,ent envi.aged. and the Indian Ocean 11 <he eaq 11. 41.ill, 

• i ii ) l /Ir Onil j,•,hJ,; i roughly reculn,ul:ir Ln .hape wich a ,hort 

handle Joining 1 w the !/inn Ocean. i, 
Toward. Ihe end ,I !954. Dr. Henrv 

dip],ible Olivier, inlo three a[ the N]/0,11,-:lat I pographic rei/eq i,f Mr D. J Scli.]I(2. 
M.P. for Nanmillial ind, inwb.arated area each will, :lie a tvrical .urf,ice form.ili.3,1 

hydro eleuric· p<,ten:ial *if the Orange River which i# likely In have a ·ining influerke m 
where it pal,48 Ihroilyh :i gory¢ abou, 80 01/ de·•¢Jeprnerli •/ A w:1[er resourc„ Dk 
mile. from ii, niouill. Thi, *Itc ha• heen regarding th¢ relatively .mall un m[ ared, 
nimed Ihe Oninled:im. lh¢·.e are:- 

AI thi file it appears pr-ihle to liuild o 

dam baween 500 and 550 leel h igh ill lig (10 Theam alk,•ihe 4.50(] foo, coniour 
a res¢rvoir :4 some ]10 / 120 mile. 111 {20 mile.,ir river 1/4 which inclilile, 
len,th I k been caleul:,led ilial lh,• 
da the f 0,1,hill• and niain e.carpm:nt of coul.1 pri/uce 2.20 1 / ML. 

per the annum Drakenhherg Thig k hilly .Ind 

While there i, .0111/ exi,[ing ]0/3 011 11/ ni"uniain.jus with tieep e.turp,lien[* 

st Coa• from Oral,/ ini] •outhwaril. 
€5% e bulk of the power fron, thi. <chene {b) 1 I]¢ area ]>ins between [he 4 500 and 

ould have to he Iran.milted to Cape Town a nd 3 DOO fat ,- £01] mu r' (involving 
and [he Cape We.lern 1 IndeMaking „, 2 Il) mile• ilf river he,11 with „Ing 
Es¢om. 

eciummkle and in whic], ihe river 

Swupur, / 'he Ormer /6, m j 44,·,unil vallev, are rchilively /:illim :ind 

From [he inveiligal ion·. detililed above, ./. 

which ¢ no[ all thi h:,ve been carried out. 
il app/Ir·, Lha[ ihe Orange River could itt l} The area lytng heiween Ihe 1.00,):ind 

least priwl Lice Ihe following power:- 5(X) foe,Lon[•un •Invi>lvine !40 nlile' 
a rwr bed ) which L, Verl, hri.ken 

0.-Huw I Ike * X 11 /1 M. in/illed• 
& kbil 940 k 101 c<,untry. inter//ed by deep go/" 210 MW 
Oh..Jed im ISO X 10' 500 M. carved *.ul b> [h: river, :ind *ream. 

in thix /gine ther 1. very I,ile level TO TAI 1 iN, x I.' 8® MW 
or mildly undulating lind .0,1 the 
rivers are £. greal deplh. heli•w El'e 

Figure 5 dow, the above three whenle 
in relation 10 ...ing [ran. m/"/, ne[.ork' •urri.unding ci,untry 

loge[her with poixihte inren innection 10 
facil,late ul :he hydri electri, power. 1: 611 [hw ilid, a, th) /„u],11• 

xhould. of course. 0/ borne in mind Iliat./ inie/igated w priwide die kul-/m] regu 
14/ best. on]> .1 %mIl pr pornon of tile Im. while G·) •hould prmide / i main 
proi¢cts .hown on [hi• figure coul he in the head. hir power existence generation by 1970 

Figure 6 show, di:gramatie: 111 '11' main 
6. TUGELA RIVI R. river ,/tem. while Table 2 •how, Ihe eigenl 

Ge,ifrat. of [he:al:hmern areas an.1 Ilie mean :innual 

run-offs. 
T/gela River s»lem drain. 1 CRIC••nent 

are:i / appri/imately I I.2/ 4.irc /,le. An /1/re,ling c,impari,on between Ihe 

Vaal and 
h. il™killed ....' hi' h.:I wiirked Tupela Riur xy,tem is .linwn in • 1 u. I. 

t. *isef I [o.id futerof Lipproximaiwl• ./ Table 1. 
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F/G. 6 

A,00/ \ ....to 

// 
LOWN. 

n.•ril 

me;AN .EA,4 

TUGE. mVER ...2/ 

TABLE 2 

Area in 
sq. mi[es M.A.R. 

Upper Tugela, including Klip River 3,266 1.300.000 acre feet 
Lower Tugela 750 360.000 . 

Sundays 970 240.000 , 

Mooi 1.150 500.000 0 

Buffalo 3.990 1.200.000 . ,. 

Bushma 1.074 500,000 „ „ 

TOTAL Il.200 4.100.ODD acm feel 
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TABLE 3 

Vaal Basin l'ugela Basin 

Total area - square miles 75,000 ll.200 

Mean annual run·o• - acre feet 4.000.000 4.100.000 

Population - al[ race 3,000,000 552,000 

Population Mupplied hi urban water Liniterlakir,/9 1.700,000 64.000 

Total capaelly of ,torage reNer,/rN - acre feet 1,400.000 Negligible 
Area under irripation - morgen 60.000 4.400 

Length of main rim bed miles ap.... 650 315 

Total full - fect apprOK. 2 9]0 10.000 

From thli irt,•p.Lri•oll it will ieddili he The Waler AffairE Deranmen[ have 
seen lhat there i + e.mi I en, ble mipe for ime"lgated a numher of M:* site' 

development of ihe Ti,yela and th•t, m up'lream fron' Col¢ns,i. and " one of 'heme. 
panicular. 11 •hou].[ be p:h•ible lo produce known a, Gorge. 11 i• possible 10 .[:,ign for 
a Igniti..1 ./.Int of bvilro eletric a firm fl,19 0, 50D in.e, a[ d reaK')nihle 

power between C *,lenso ,MII the #ea CONt With alinional /:m,/ at Men,/ 

it'elf. as"inning only the top 50 fe¢i of a 
Ax far ki records go, th: T„yela river wai resenoir there 1 1 be ././.ihle for fin.1 looked * regullilion, hy Mr H:lng:irlier / le it has been e/in,:Red :hai .1 *adv flow of 

Wination ,/ Dr K.cnI]lack, In wlioN# If)20 
abou[ 670 cLM¢. can he qu€[aine.1 with :4 

p.iper Mr. Mr 11,Inpar[rer'• e•timate• were 
head of 100 feet thiq will produce on!> published Amang/ a number of i.ile# IN[ed 
196 x 1(),1 kilowtt-hour, per annum. Aller· 

there were three ./ i,Ili.h lie:,6 of between nati•¢ly. ihe combined C.ilenso :id 
410 and 600 feet Gorge could he nhtained withoul 

Ilorage could he oper:,ted on • variable flow involving "re "'"a ble le nath, ,/ c•in/l. 
basis m vield 400 eu,ees minimum flow and Although exiiting reu•rdk do not reveal ili 1110 %c' for 61 'can, out of 100, lith 

extiet kiles examined hy Mr Ilang:iriner, i a ninxinium dry period noi excealine three k filirly /lear from contour nnips th,/ the 
pear. On :hk hA,w, [he 

600 feet head mu,1 ha•e been 
energy available 

3/ 1,01„. 
over a ]00 year period would Cblen„), while Ihere average Lire Iveral plam lower 260 x lor kilow:/-hours p¢r annum For 

down where head. of 4% feit Call he 
65 wears out of the hundred iher: would obland With the.iUM,ince of the Water 
he 335 x 10' kil„walt-hour. Affairs Departn:unt ihe per annum 

.le.:Inpmen, of 
available for the -tern, while the minimunl 

thrce ii,c; ha R b¢en examine,1 in the light enertv during le 15 "lean year," would 
/ pre,ent-day knowledge of river .gi•ie' be 120 Y lor 
and m,dern dam·build,ng kilowalt.hour· per annum 

techniques. This means that 11:re would h:ive lo he 
sumcient .[andby plant on the .y,tem to 

/,5/ble Developmer, r,i, ike T „Re'lu. make up rhe %horlfall in these years Ine 

Sii!: A 60 MW machine would .uffice). The ealcu- 
laiion. in Section 9 of the paper are mad: 

A few mik. downstreani of Colo„, the on rhe haw of the average energy available. 
[he river tal' fairly rapi'lly and i, appcir' i e 260 x ZO' ki]/walt-hours per annum. 

po.'111. 03 e,)14(ruct :1 wall :ir,·r,•imatel> 
100 ket high :ind. h meari• of u canal This quppl) coul asily be feat ink, Ihe 

approximale[' 'Rht mile' long. 10 ,·<al. ex,4// Iran'inmlin s»lem :11 Colen• 
man,1 .1 heail of over 500 feet rawer i.talion As,,Iming 'h,11 11*3 liwl» 
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INDUSTRIAL The heart of EFFICIENCY 

Al Ihe hearl or modern power stations and up-to-dale 

6.tories you wil| find 

MITCHELL BOILERS AND 

HANDLING EQUIPMENT 

glving impress,vely reliable service. 

Hih effic•ency, low mal/enance needs and keen prices 

ensure a steadily increasing demand tor 

MITCHELL INSTALLATIONS 

in new indus:nal build,ng programmes 

MITCHELL ENGINEERING (PTY.) LIMITED. 
P O BOX 10328 

E11!el House JOHANNESBURG 63 Harrison 5:reel 
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plant w{1/1,1 1.,rgely be contributin= peak nearly a, much energy „ 9. fplied by 
Units, ie . 'ipern,Ing on a comp:•ralivel> loi• E.>com to Th: whale / Na:/ iii 1 958. Al 
]{*id factor of about 259, Lhe Nt,it](>n would lh¢ present rair of gr•iwt]• of power eon 

1/ve 1 hai approximately 120 MW al ··umption. th, hydro insialla[ions envi•aged 
plant 1/'1:11:,1 D./.0 '•Ile' of Mull river above wout,1 mki Nal.il': 111:rea'ing 
flow thik p[ in: c )111,1 be run al i higher 10:id demand for a perio,I of aboul e•ght i,r len 
factor. vearh. 

The sugge•led broad progranime o 
51-11· A devel<ment /f lhe 1-,1/la river illu.trute• 

Site B i' siluale:l it few mile' above tlie an impor[alit :haracler,"lic of river 1,1111/;L 
ikinfluince of the nuihman. r,wr The flow tion. ThA is [hal hy commen,in/ re/[1.,lian 

mlded h the €lor, / 11 Site A :al Go,ge nork, in ihe upper region,; of i r. r Intern, 
Duld he a,181,•ented b, milut:in# frill, the /guiated flog 111 be Rd .eve,a] tinie' 

Lhe Klip River over in the lower reaches of lh© river More- 

At Site 8 u would seem pr.tak/hle 1, 0'·/A dic development of [lie river poiential 
build a wal] 120 feel high Storage of Ll'n take place In stageN, keeping In •lep 
120,000.„re feet al 11,1..ile will with tile em,wh 01 Ihe ©|Ce[rical give v,·1<·in and a ,u. 

talned flow of 870 90,301 1 vanuble flow ihe dema,•d 

of 520 cu,ec, minimulli und [,480 cu,e„ 

for 65.:ir' I. of 7 'INGOIA RIVFR i.. A ::nal approx· 
imale|y 17 mile, long from thi, R WOU]d N// w [he Tu/la, the Pinigola river i. 
command a head of 410 feel This me w,th the large.[ in Natal The river rke i[ :in 
150 MW of plant waul,1 be flle of pro- Allitud: of more [h,in 7,000 ft .ihoke .„ 

ducing 100 x !(* k' iwalt·]10.,1 pe, amiurn. level. falling fairly rapilly to .in eley'lion 

Sri H C of 1.000 ft.. where it flow. through the 
middleve],1 inite Herellie river i. crint/ined 

At thi, sile pc,clic:,14 the ful] fli,w / 1 a narrow valle> Sh•,rlly after 
the being Tuge].4 river #,gletn In[)[Ue, L,vailabie Joined by & Bi,ani river. .In:1 ,inie 140 
10 116 section the gladient or ri.er n nille, fnim [he *„e „f the Ponyul:•, 1]le 
relativel) fit/ and head would ha,e to b¢ vallev broa/11% out Inlo two /1,111/ly wide cre:11¢! by d:Imminy „p ihe narl „" river basins, hoth below 1.000 n In elevalion 
valley. Whil41 there are .1 ntir,]her & Fsible Ihe fir,l / 21„·Ne h.us been wid .1, dr 
m H nieril ile!ailed in•09:83,1. 1/1: Pongola (Jovernment Irritmlion klieme. 
parlicular ··Lte ha been *eleel•] f•ir t],e while the lower ha, now heen rc,erved a. 

purpose of th: /Kerci·,e. At [hil Foini / [he .torage bagi for [he Pongo poor[ Dam. would appear feaxible 1, construct u :*I Any developmen[ „f power m ihe 
approximalely 100 fE, high in a narrow 

PIngola River. other lh/,1 th./ whkh c.in 
gorge and : tunnel one mile long w<,utd be producad :11 the Pon/01:,poort Dam. in„,1 give a further 200 ft heail W,th the /orage take place in the upper reachm of the river a[read' provided on the river 6.8 A 

or in [he mlildleveld .ind B. jone Ba„ic logether uth regulation m the .t,Ar.ye Tper would have [o be tk Buffalo. id develop& in reacha of (he upper w,2 the top reaches of [he 100 fect of thi dam. it shouk river „.teni and in the 
be pos,ible narrow val; it 

to 01,1/in wil] be nectwr, to build a NUS[alned faw of at lea- 330D 
eusecs With the 100 feet high Im which wl prov de home draw-down. the additional regular„,n :ind create he:id 1 
mean head a•ailable at thi, 4ite ,wuld be 
450 feet. The site has thu, might even be possible. .here the river fall, n potent.1 of 
1,000 x ID' rapidl>. lo obiain more h: ./ by kilowalt-hour, mean, rf per .„munt. rron 1 

ennal' or tunmel. The in,24 Hi'n, of an in,[alled plant :,ipacily of applox,Inkiely 
300 MW H:ingirmer and 1 onn:x.:11 in !920 :30 

mated :11/ // Pang,3 crnild produce 
mu,JU- nalrly 1.000 m.[lion unk' per annum and 

ihis potential i, ecri 'inlv %•i)roh detailed 
PreliminarY in,extigation• indiedle [h.u inve,lifilion in Lhe light / moilern Allow 

the ihm gles m earable of pr,/Iii, ing ledge and darn building te.1„IN,11:-, 
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8 TRANSKEI ARI:A Thul. il k quile apparen, ih:,1 ihe 
1 ran.ke, h.i, c„,1.!iler 

lh© Tran,ke, i. [liecen Meof able powei p„:Cilld|, a // deal a 
[he large Fortion "f which i",1,1 be 

of int:re.[ at developed //Ne,11 4.36/ of Eouth d red.(inahle 
developnlent We ,•re W :hai / Innamy in 

Africa'* c,inipiratl'.el, 
wia,1 *ages This „,rt of 

6 the Gover"men['4 dal/Inl 11'entioli to develop tli woL]kl fit In particularly weil *ith ,]le build 
m and, in par[[cular, 14, fo.ter the growill 

indu" Ing up of [he territory :ind it 
of k Power. haped 

at mii•bly econ•irnic that [he/ Que of power 0 he 
rutes. i' ftilly .1,1 oven"] for modern in'ILL'[ry inve,Ligated when le iline conle·.. 
and Ils produc[Kin irl Ihe'e fln•whal J em ate 
arias wil! he a malor pr,ih]/m in he tackle:I Q. COVI S 
before any real developmen, 1 take place. (i) 0:·ill'. 
If Thermal 'lation. are ti' he '·(iniciered, they 
will hine 10 & gled within 1 here i. 

re,i,h of no Joilht whal.„eve, that the 

udequlic fund,imenial water and r:iiI icce= The liner faa which will fin :14 deter 
nine whe[Ile, or not hydro electrie may necessitate [he huilit,ne ./ P,a[ rail po»er 

wa¥ line, which, to oblam come.4 1/10 beine In 9,1 11' Afriu i• Iii¢ a irne ann- 

ihiri•on. should he adde,1 ti, the c.lit.il .ov question :,f cost There are certai,i uther 

of lacmr' 4/ ,1, any ihermal p,bwer *lation All thie the general benefit 10 (he 

factors wdlered Lountry of river it r. extremeli untikell regula,kin and the milki 
1 hal m)wer frnni 11011 <>f a non 

Thernial sin,ree 11 the waving :wt. bul the,0 un 

Tr•niket could he producal Air le•• only help to ill:in swing lie bilance if the co• 

Ild· per <>f h>dro unit /)wer compares f ivi,ur.Al, with 
th: mt / Iliermal 

It has heen estimated thut li> 18.01*1 
For Ihe con,park,in wh hy,Irn eleciric 

iquar¢ nille reelon ]:),es water 1 1 the In,1 in 

Ocean po»ibllilies. [[ i€ prep/'ed 'lly . examine il.i mini= ale of 150 million the pre•ent coN' an,1 •ren£]' i.f ci'nienlianal £,1100€ per 4 Thi, area is the hwN 
co.il·fired 

watered kieam generating plant witlioi' in The [,nion, having a r„,1 1/ of 
complicaling [he twice thal i„ue „1 Ille. V,ial Ir by 

„m :i cal,lin•ent I.. unhlering 

nuckear than Reneralion Thi, ic a gep./.ite one-quarier the die However, a gle:/ problem and .)ne which .ill .ls, deal 'f work epe,ilu,dly 1, sli|| req'red lili. 
have 1,) be decided on tlie bbi. of sumcie'lly i.·Irate i,•fortil:,Ii,il• t•• ft/,11 the 

well baM[, „f reliable ceonomies. altha ud the dai nia' Coinc 
./udic. For example. .i[I 

in [hix Un we will h.ive in Soulli Africa a nalion· 
.,re:, .011.1 he a nulor problem vide "'xem emb,/ying ill three fna "f 

There ar: aireaily :, faw },/Iri, 5.elop ee,•erat... 
••cli[. in the Tran.k:i, eg. ihe town of 
limitata obtain' il• m 1,n requ,ren'ent' fron' * (* *terl/ .ilruihi,i 

the Unitala R,ver There :ire numerum The cost i,f producing electricity .it Ihe 
pos'ihilitie, far M.,Il power BeneratiO[1 powir !,Lizion hushar, Is maile up / three 
Nchemes al] over the .irea. eithe, c „m -0/ .imp(inen' Th" are: 

- 

river da ," re(iwiring n.1, moderate 01 the annual charge, m The :aphal •lorape ii've,ted. 
On the BI•lice River, D. C Midgiey ha (M fue „,st!. and / ilmler [ilid .mre., 

¢Mtimated th.it a mode61 an,(ilial or regull and 
tien wau[,I give .1 0,•nimum flnw of 300 I) <lerating and nminte'Ince co'I 
cus/0.4 and thi, couki he us& w pr/„ce 11 has heen ,!le cork.tan, endeavour „f 
15 MW a firm power. planmng and generation elialneer' M in to 

The Um:]Inkulk ri,er abo has numer keep down the w. 1 of producing e[„(,·tcit>, 
ou% 'picaeu|ar waterf.4, Thi. i i,e, bu[ [lie on]> meaa :11 their dispul L, 

hiwever ha•. .1 mnip „,Itively bleep gradle:,1 re•or(Ing . 1/ler power .•aill' and 
along 11, enlire length. ind wo•Ild ,·equire a nmahine•. and higher earn roodiliar:,4 
fairly hl#h lin, [0 .irre/ it, flow Never whkh re,ul[ in i 1 wer cost per kilogat, 
theless, power Millatinim of Ihe order or &:illed .ind whia :ive m impro, ,] he.11 
7 MW ihould te r•,s// r.•te. Ag•in•[ Ihi• there •re •everal fuclor' 
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- higher int:re,[ :har,e. m capital. 11]i»ion). it would appear Ih.I The iverage increa.6 in the to.I of coal. and incre:„es /neration cost k made up of the ftillowing in the /0,1 of labr.ur The,/ 4/eni to have Froporlions:- 
outwelghed the falling con'truillon e·obls (a) loan _ ch,rges _ and ihc 47% improvement in emciency, and tile 

been Cappro,[m,liely half 
nen reqult ha> being 

a xle:lily r,•e in the 0 iliteresT and half ranip per unit .[1! Out fron' power 'llions . tion und rei.erve 
Sauth Africa k is extremelv funds) dmicult le 

9 when. if ever. there will be a change Ch) =d co« 38.5% 
in this [rend incofar 5, [herni /1 gefieral„„11, {e) operating :ind mainteninG [45% 
concerned. Of the ahok figureq, njore (Im,1 1,01[. i e. 

From the figuri puhli•lied :Ii 8/, 1459 d costs anil ,•peratil' and muJnle,iance. 
[ leclricity Supply Comml..6 Rep„r[ are Niubjecl to inflation, i,fler any given 
(muming ihat Inceixth, of che Em ·lation is buill ·alid 

re'crve c harges :ire on ae¢.unt of :ener'/ing Figure 7(a) I]lils,r:jie. whait „ happening 
plam. und on/·4[xlh on account of trai,• 10 The Lo„* of .,3,1| delivered to v.,rion. 
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A '•//9 NAM 01'20?/A<'m 

/wer malions in Sau[h Africi. It is <161 = p a,# M for the combined 
from th/ 6, al present, inercibe, tn tile Cenlral :ind Sout],ern Nalz•] Lndertakl,lgh 
ent of railage have the greate, be,iring „ri 111. been laken Dul for the war, 19541 1 1 

Lhe n·ing prices, hul mn in the mes of 1959 und (hes: ar, ihown m Figure 8. It 
power 4[adon, On ihe coal field,. there I an Bill be seen from th„ curve #hal, a[Lhough 
upw/d tendency in att the :ura che up.:/ trenit may continue for w ,¢ 

In rein[ wars, inform:nian I» heen lini¢. rhere appe:m lo he .1 :jecrease il' die 

published in the Annual Escon, ram of rie 
report;. 

from which it i. pimible to derive total Frm the p„hli,halinftirmalim, Twhle 4 
gener//n co/. r:r witil 'ild oi // ou, *how. ilie generation 00.1. pe j unit,ent.*,1 
from varjous p€nv. Ktat•on·. The genern[,on for various Ecom [Jaderiking' in 1919 

TABLE 4 

Generation e,// - 1959 

Total ullitb Total generawn 
Underiaking sent out Coht Co• 'Init 

X to° £ XI(r· pence 

N„:11 (Central & Sou [hernl [,931 5331 0.663 

Cap¢ Western 920 3 663 0956 

Rand & 21 1.0 11.117 17966 0 3'6 
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ASSIC[ATION OF 'UN]/I]),i ELECTRIC[n· INDERTAKING' OF SIU·]1/RN /1 ./. 

R ('Ad .21 Hrdn, Getwmihi,•. pul 11 A. [herefure. imporiant thal if hydro 
electrk unit. are to he cheap. Ihe greatesl 

These Loi.1. are m••le up & le „itic P# i Inli•t be niade of Hie potentia] 'imiponents a.9 1]irmal 'iallon:, except 11131 right from 11,/ / irl Of thek ,04[6 (inly 
them .,re M lu©l ;h:,r/.4 ,<id mue 11 Tedu•d 10 15 54 (ire #/hject to in[Ialion arier lhe 

•per.:111, and Inainte.ance co·,I Greater •heme i' corhtrueled H "dro pow¢r .talkins 
e.lpital co,1, :ire ,]mled in cion.lruerlon of have a comparatively Imig life nver which 
hydro ·titx- . a rule. ind 6 N u Meier Dhe cap,Lal charge* /re con.lam. In a con 
whi,h lends tn 0/5/1 [lie 1 1,1. /11 fuel O], dilion of ri ing co·.1. and deva lutation of 
[he 01]/r h,md, the main £15«, 0[ a hfdro inuney, a long period of COnstalit charges 
power Glion h.ive longer live, Th.in thern al ha. the effect of making lh, energy relative]> 
plant i nd con,iquently the buriten of me mure valuable ,n ihe I Mle, 70/, 
ari[,ual red•mp,ion i' le«en•I 

[)2/nde:9 I.Irge]> „„ Ill:· rute 0 1 M J,1lere.l A#Mm /,ie'r S[/1(•nle•· 
and the re,len.ption penod.. the genet/n, In SA[ti,11 ws 01 0 hydlro umi can be .pIll Min the 1, brief ,!ecriplion, of thize 

h>dro :le.[ric .ellenie. i,n the Orange River 
lere given In 1]le pre'll/:tr> Capital tbarees 909 - invehtigu· 

8,9 lions of 1he.e ,(Ii¢]nes, eo,B were ¢slinited. 
Oper:ning :ind mainin although it mt be empild!.]Ned ti,aL these 

Ince eharge• 10%-15% ¢.41[mate# ha:1 1„ he m.*le of nete*.ih on 

As hoth of the..3 0%,ts are virtually an very broad assumpla 11 may be of 
Stant. whe[her or nol the power and meri:>· inleri[. howe,•er 81 compare the*e rn,tr 
The planl i, deqi/ned for i will•|> prO· with de 1959 cosi of 111/ 11ndertak]I]r m 
duced. the 1 0,2 per unil Ken, out irie' a whiih [be vi,rious pn.]ee[% rlrigbl •upply 
rh¢ ralk) il iledgned Mpi,t (0 ic:i,£,1 21. pow¢r 1 hes, are .hoan in T.ble i. 

TABLE 5 

Con,pariNon ,/ h>drn ind Iher,mil ensit 

.*':'ll 
1.Iri ihell' h,dro uril DOWCr WOIL|, 1]nill C,Al • LN •,1]1[,g 

4Uppll' be fed peneLition 'Imponent pr:/ lili 
IrLIV 

x-Bowl,ke 0.34'kl Natal 0.661 0.315 0R22 

0<0 anderk kiof 0 47 .39 Cape Nor[hern 0.386• 0118* 1.1509 

runizedam 0.46 Cap. W.-tern 0.956 0.334 1.2317 

I 1 Ii' .r .e • Ii' ine R .d .. 0} I LI,ila-ng ...h *uppli:. i. ( ./ Niwthern Underlaking 1 he V inderkbof &[' he*·¢•er 3.1•Je iransmiiw.in ./3 11.,efer. ihimlif ne i·*irwed with 'he 
w er Ine Ne,ling irice n ilic C.ip, Ii'r hern l nderinking 

Allhou./ 1112 lipure• .hown in LD 5 in 4,4» <in :he ] uge·ia river We have .1,0 
nul:/ he Lreate:J with v>me re€rve, ihere ·.een thal. Ill [9Sg. ihe co,1 per unil 
ecrlaint> appears lo he .i case for delaL]ed generaled in Natal wa..663il and tlie tr¢nd 
Inve'tlgallon 111['i trie,xe pov,ible ,"rce. i'f indicated V further increuse. Th™ trend 

Power. may be :irrebled •or even NVerid 'ightly• 
when 

M Economt, 4 Ii)/ap.lic Power ,:talion cc,ine' into Dnel,*mem M Ageta 
PR>W·.. oper:,Il. 11 / 1963 •64 If it i,; 0,••inied [hat 

b>dro power Louk! 1% sdkl mt .7 11]di•imum 
Iii qection 6. un ind[ Ilin, wal, give n if ..:t /1 0.65,1. per unit. Ihe revenue obtain- 

[he possible pi,wer 111/ migh, 1% develtiped able from eath schcm¢ can be derhed and, 
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on the bads [hal che capital charge, and nulximum :Inown[ of caphal whkh could 
run,inw co•t• wi,uid he niw niore [han 71% * be inve·.12,1 in hydri ele© ric work. ou lh: 
„f lh¢ uipital ,pent. we wn e„Imate 1|le river. The·/ fle„re, are gri out iii Table 6 

rABLE 6 

AimI Annual Arinim 1 Capill 
Un,L, 1(e•c,!u• Iplits ... which quild 

Awail•Me "..:. 
11,11/ 1: 41,1.111 

Scheme A (Colen.•j 260 x !(r 254 x 10 £688.000 £915 x 10 

.Scheme 13 •Bushm:in, River) 300 x 10 292 x lor £790,000 ID.5 x I 

Schieme C d 'wer'ugen) 1000 1 10' 975 x If· £2640.000 £35 x fOr 

Scheme A requires 120 MW of plant river c.m be hililt fiu no! more (han £18 wy ix ,ets of 20 MW /ch. Il i rea.onable milizon. which woild rehull m bi,king Ute 
m a-me [ha[ 0. electfkal and mechanic:il * 01 gener.,[1/) |F 'is aite . # 
equipm¢,1 in ihe suition will co'[ appror· ·ailticie,11|y far up>lreaiti. i[ i' nol in•oncei•· 
iniately £1.92 1 10 . while [he [ran.nni.ion 6 thai other full 0,/Id K nuid¢ ui ot. 
r¢quired lo c,inneet thi, stallion to Thc exi.1- ¢][her by meanh (•f lurlnel or canal deri 
ing sys,ent a[ Cok'&0 5 ¢.limaled to cost L•on·. again niaki,ig ll,¢ of Ihe water at ve.y 
£200.ODD. Thi8 leaves approximately £7.0 x low mt 1, 8,1herefore, quile po•vl thai, 
Ini to be ,Pent /11 [he civil eng/eerlng ]1:14/m done 11,1.1 Of ihe re/laion work'. up>Ircam. Lic •ite on the lower reaches Of 

I[ ha' been :,Immled 'haL 'he cog of th: ute Tueela could p.,duce P,iwer al a „it 

Gorg, Dam v.i!1 be £2 8 x 10· an,1 11nit of coll,ider,il,!Y le··s [1101 lh¢ presenl Iher,nal 
a 300 f[ high dan, 1,06- Colenso £2 5 x loc emx, and pe„ibly at a CM comparable 
11 1, nece„ary to a.1,1 10 11,/e figi,re. an with a *iatio,i the 4,/e „t Ingag/ne, buill on 

aniouni to cover [h¢ c•nal. pensto•ks. col•Ificld 'urp¢ 
ch.imberand p,>wer hoU,C. which have bee, I'ven with a,Ilicries injmed,11[ely adjac/n) 
ainniated m :N £1.5 x 1011. Thus. th¢ to 'he power station, 1hc outpul is very 
total civij cogs might be approximaily much dependent on a large labour Me, 
£6 8 x le. which means thar the first Iage and the coal */ i, a wa.ting asset Neither 
of Ihe Tuge].1 /„lopment appear. In he 0, these Ii•.0 d„advantliges are prei.ent in 
roable ar i ]Dwor coKI than the 1959 the case of a hydro ¢1¢•tric power "ation. 
average [kni:11 Renerating co,.1 in Natal. 

m. COMBIN!·D IPT'MATION OF 
Having nim ob['Izil , regula te,1 /w "r HYDRO AND TH[ RMAL. MANT 71(1 .]m al :in althude of 2.,00 feet nhove 

Mea level. co.iderable further u·,e .an / 

made / lhR A il flowk to ihe sea. Alihoupli ! rom Inc i./ il view the operial. 01 

the pi.%ible .ite at ille nu>hnuan, rantlience a h>,in, phiwer *:ili,•11 1. wasider:,bly Im 
ha, not been ex•mined. it i. helie,ed [ha[ COmp]Kated than [hat of a thermal.la tion 
[lic tola[ c-I work' here WOLII,1 no' e X:eed 1 [he huter there arc haders with [heir 
the ro+ fur [Ii© Colens,) In•,I[ailon. Ther raluiren•elil• id make up /* and <.cal or 
work, itill furilier increase [he water mil /11. and high *peed turbmes wh their 
able and il is nol unreasonable [hal :m · acce,wa :rid cooling waler All the,e 
uhme making x & A/ 81% il/w ./ Ic iten,• / P' 1,1 m ,ke the +Lartinf up and 
river below th: confluence of [he Buff:,1,2 ·,hulling huf 5,(.an' 1,Jrbine·, ii cxim. 

461% ind.ind r.den.•li,11 i,wr H) wir• ph,% U ful upciailin :ind mlin•enane'. 
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paratiely ]¢11/111[y proce„ Fiydro turhine, the uxe if f[und ivater which wold 4, her 
on th: other liand are dependent merely ion wike be spilled and b additional ener/ 
the opening and ck),ing „if v }ve., ind can he produeed & cerlh limo.. :aving tue! 
allhough joi quiLe .16 simple " turning " co,I on the rhermal ,1 ttion;. 
a .p. i: I a gold deal easier [o rul.up or 
shul.down a iuter [urhine than a *am ta Fu-tral (>i,Ciati,m 
turbine On the alher hand :lie propei 
op:ration id a larger reservoir or serie• 01 Figure q (:1) ·,hom a 1}pical annial load, 
resen/in duralion n¢/Is careful Nt/,ly and con,/iii eun·e repre,;ent,ng .1 *le,11 having 

an annual load factor of about 504 revi¢w. 

If thil -1 1- to le met by thermal 
This fcalure of greater flexihiliz in ,, 1 i ,· plan' 2,]one. machiner Bill, No fal 1 

u> day operation 11 the ha;ic rea„in wh> / po,sibk. be hniught m opern,ion Iquen 
elin he advantageouj 20 haw hoth t,pes of Ally rn asconding order of 11„L, fue] 0•t 
plam on a Ky,[en, 11 mean, Ilial Ihe hyd, e per kl]{Diiat[ ho,Jr 01 0/ This /tierall> 
plant cin in general be lised to meet Llle r.,ull, In the olde,9 :md le:,4 econ:,mle,il 
peak requircnie// ,/f the daily 10 „/ curpe. machiner running on peak load o,ily 
while the thernip plant can supplv the 

hlead> bal load. This It fill of operaill ]; 1]01 ",sible however la n:hie.e :he 
lh¢•ir•Lical 

/,Ing 11: comy of bringing up and banking op,Imum uNe of plant 111 pructlce. 
of boilers. faelor. such plus [he :19 rei]„,ed availabih neceupy of haping ly ./ L *e 
Therrnal machine. of r[Inning for load planl, lack flexibility / ther,]1,11 ...i•e tia. 
bAre load pl.int. tran'mission timii'.ion' [Ile>· are 'clually peak reqi,Ired could well 
r¢,Ill in an •niprovemen[ of the and operL,/g •.pern[Ing •1,190,11,6 {such :,3 [1/ 

•Ticienc'. tendene> lo run up the palk load plam 
>ooner than is nic¢»ary, or even comp!"el> 

In Sou[h Afric.1, [he ./ 1„,nLI| variation of Unnecessarily' reMul, 1,1 Ihe le.; efficient 
the mm is wh [lat .[ 1 .ule ;4 ¢„el/,al Aationx generating more tlinn ihe,r then 
for the prilu•[i,in of eleclrie power & relicall> de'irahle 41]nhi. ind the more 

mean• th,11 it will algays he pruened] to effie ient *ludi n. gener:[ine le». Fig, 9 (a) 
mn a compal:,tively [arge aniount of plani has *uperimpoxed on it 112 lock. 01 enerey 
for a short /Ime. drawing the :m/ble generated by different plant. proupe,1 in 

valer off al a high Tale for This tinze. and order „f fuel eo•ts per kilowatt 11% w 
u,ing the re,1 of Ihe daily (or weekly) evele out. h ean be *cen quite elear]> how ihe 
foi reple/,hing the +Lorage. harlier in ihi> les, etheien, machines being run to meet 
paper ] have st¢8,ed the utilixation of [he ihe upper 40% of the demand produce con 
Unal riers> 0,14•11 / the water resource. ,]derably more en=gy than Ihe theoretical 
bul thi, output can be u·,ed at a hlli rate op[Imum 
oper a short [ime omply hy installing more 
Flani :ind I Conxider now ihe gme load duration irger pei],tocks. By running 
hydro plam at a Irm load factor curve with (may iiI / por,inn of the ener,y available 
[he S•o[[ish I I)'ilri, Bo:ird fron, itation, hydro Mm A,wnie that Ihe hital iun £ a 
load factor / 20% or les/. the hdro 

capital co.t energy available i. a relati'el' sinall 
per knowat[ available can he con.,der,•bly propornion of the 10[al systen' requirement#, 
•edueed. a; would be the .=0 #ith almo·,t any h,dic, 

development in S)11[h Africa Thi. me:ina 
When the pre·exl./. ..on' I' pre that the Btalled .Mity of the hidfl> 

dominannly thermal. i, will usuallv be pla,]1 couild be delermined Independently ot 
rrefurable. for [h: reasons st:al above. M the lilad. The hydro ,[alion couk be huill 
develop u¢h wa,cr power 2, can er„nonlic a, 2 ha€-1.,ad planl. Aperating al un am,u.i] 
allv he //M in compari.an vit], thermil load tu·lor af ]009" or the total block of 
FOWer wi,h Lhe preate.1 ing lied :apaciti. energy could Deupy any positio i on the 
i.e, lh¢ lowe/ firm 4,1 factor which the load curve, ullimaitely operating entlrelY ). 
•r= ean acecp[ in ioniuncti'in wil Ihe peak load pian!. Three poisible ,"tion' 
more i.r le,6 fixed amounl of ener„ Thi. are shown In Fig Q (bl, each / the h:.1:41/J 
large inital]/1 capacily will /, pernitt of :irm repre•,·[iling an ¢4unl quanii. of 
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A N ew Ste p 

6478ir' IN GENERATION 

1 

2, 3.U .1 
12 

t + A- I li 

·AL· i:7•·r·FI.• t 
t/fr56 - **Q• ./- al 

A 375 MW A SUPER-CRITICAL n" ate, m the devilopment of power gener- 

ating plant in Britain has been TURBINE taken ·Alth the GENERATOR 
decif,ion of tlie ConW·al Electricie Generating *.' h i•fi'FLII„,1 ./ I ?79 ..' SU, 1, 

Critiai' f./ r,i•ner•.. 'ir....;e 
Boar' tu 'I]MLI•[llar•e output turbinelenerator. C./8. Puum 811.n .1 n.·Wu,i Thr 

'UrbJN' oper./. at buper-critical e,Uj././ouiru.......Inced/l steameonditions. One I .ti2;6 u.l• •,vivaling 72 •,Ile f •,iv:m •ind' 
of .F two •et• 0'ller ed is to be supplied by AZI 40'1• Ci' Wo .1. and '.ma P ./i, Joal 

I 1,950 F. ....ara•Di ... ....ur 
Tarl.in©-Generator Division. coled 'dh u./.1.*d *Ir lifiiah,h 

a sustr ..·i,Il /,1 h ,/1. 

ASSOCIATED ELECTRICAL INDUSTRIES 
sour. LTD, 

JOHANNESBURG · PRETORIA · CAPE TOWN ·DURBAN · PORT ELIZABETH 
0-C• 
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FIG. 9 

-17 1 1 
i . • - 1 f 1-3 1 

.L 111---1 ...... 

-1-- 

i I -, 
1 

m. 

, .. .- 
m., 

crgy. Position 
C. -m A' repreKen[, base load hrough[ Lnlo ·,er.•ce fand laken olit) More 

111 operailng a[ 100% load factor and dilic):1111> than .team plant which rehul[S 
V]ng a total in,lalled capacily cd ·X' kil.1- in a cloxer .ipproch to the [heoretical 

" alls. 

P 0,11[on 'Il' repre•.en' plant 'peral- 'plini In' plcill operation over the polion 
g at a load faL[ortlf 50%, Le., the L"I// of the curve .upplied h> hy,irn plant ThiN 

capatil) now being 2,4 while hition 'C· mea ihal a grealer pri,portion of the total 
repre,;eni' p|ani operaling at a 1<,ad fiwtor energy requirement 1, left lu be •u Pplied hy 
01.ihow 10%. i./. an in,talled eapae·itv of 'lie more efllcient of tile thermal plan[, 
lox. res']zing in greater overal em:lency 'cd a 

redueiion of .... cok[ 
1, nligh, possibly he foii,id fro„, :i 

iletaile i itudy of [he !.y•em con:jit1011. 41•1 I must be ornphadi/1 th:,1 there are 

the al, of Ihe h>dro plant, ihal it appe„s 23/,5 faciors which derermine the 031;mui 
adwintageous 10 supply [he npper energ> inlegration of hydro and IIi""al plant an 

rel„,remen[ from hydro Eoune·.. Thi, a common liem. The basic cons/•ration 
con"mal) cou|d rexull in plant ublixitio,1 mui in most eases. he cost', influenced to 
3. ill,/rated in FLI 9 (c) Owing 1. il, a greater or le„er degree b> the phys,cal 
greuter flexibility. the hy,ira plant can be crangements of the system. opernling con· 
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ditions :i,id the 10:td char:•ter]Ntics. lh¢ 1 ani /1/> panicularly indebled to the 

,04t of h>dro power dependN furl,1.inle,•tall¥ Director of Irrieation :"/ •everal =jiber' 
upon ph/ie:al factor, lopigraphy. ge,kig, of hi: st:,/ for a great deal of hydrologia i 
and hydrnk,gy *11„h :ire not subld to und sla[Istical inform:,tion. and [0 1,rofe„,3 
hu[,Lin HM 11 65, Lherel.}Te, ii©1 /m,bl D. C. Midgle> who has r:iti:nit) Ae/red a 

1,> deIernlin¢ ihe c.)// hy'hm imier flunu humhle electrical eng,ileer Ihroi,gh die 
general experience ./ wha L ha• hecli elementary chelin/13 01 h' 11,11,4 . 

achieved el'ewhele, hnle¢ /10 2·N de[*:Ild. 
upen the exlenT lo which 1]Le // favoun Bibliograph> 
conomic cxploitatian In the lai Ii,al„li• 
it may he 1// ihal le maximun, ..lier P,i,wr in Ihe 'lion (if South Al-ica 

pei· 
"//e :05, Dr F E. Kinthick & h>drn power I delern'Incd 
by [he co't of proclucu'g //uip:lent Fundamenti! Eco•omies in .dro· Electril 

power 11.- ' M fronnia der .iheril bour.F. and / „ [hi. 
er,terion .hi•h will Jolermine 1]je pr,L,Lic,• H.•I.[ric Pi,wer ....i:s in Sou·hern 

level #,dro dev:lopmen'. Dr D F KeL.* 

A Prul'minary Survev of ... Surface Waler 
Re-urce* i. [/ Union of Sout' lEn¢. 

1 [. CONCLUSIONS D C. M.ey 
The object of A p•per ha been U. 1 hu 'ranM River - I rramens,¥ Sun. 

endeavour to show thal »ater linhant Shand :1* [i «irce 

of electricily sh }Ild lic givell 'eriou' con. &* e,u , •hc Orange Ri•er . . 

hider:Ilior, In South .A[no. Th¢re are Ni,Mhern€i. 'Ater Resources 
undouh<#114 rexounex t|hLL (11(3 -•!t|,3 .11 *r en ilic 14,4,1,in 1 lue]A,en• I the 
detailed W] inve•:!811,0,1. alid| 11 Ls, in the r Itc,irce I 11.'i. Ili. 

Nirh.ini i/bki i'f [he Shand 'i,thi' pi,h.,1/Ii [h.it j 

cen:,in Il>dr•, Fletlric .ni(,un[ i,f h»Ira power will . ..in•ring .ic(,ee Edi ed hi 

1 .... I-/In ia'/ I he Iononk:Illy ben:ficia] 1•1 Llie Problcrn• I HIm-Eleciric Des,gn iii Ined 
frexem e]•cirkit>· 91' Thi·rn•[il·H•r. Electr: I.. 

Aparl from [he b .ic ecooiwimi• f lit'ir ,il 1 (, 11 I (lan. Ind P L Bl Lek•• Dr,0 

che„per el:,[r],ily. iliere arc other henem, '4 I 8.-n - Inier,m Report by th 1.,wn and 
t,3 [he comn,unii y :1+ a whi ile *hith il Regilin,1 Planning < nnim,wiI,in for Ae N.,tal :4 6. 

Pri,•Incrn! Admin well 1 •trntien and •he Nalural 0 condiler H¥'R, pOWer 1,1 Viuth le.'il.e /:clcil ' i•unli Afric,i ... repulation of river ...4 : I 
cul/rvation 01 water Thk aa ea/one THI PRI 511)1 NT !1 ink you ver> 
know., 3 nne uf 11'e malor need' of our ah Mr. Lingf<.rd We ire going to break 
c•,untry. a/d one ill whi•14 devehipinent „ lor 'L now. genI]en•en 
alw:/' I :in.lrung on accou,]1 t' cap][al 
r¢qunremetilh Prod.(1011 of electric power <CONVE·NTION ADJ<)l)RNE·D FOR 
can po.ibly provi,Je :1 lot i'f [he c:,pilial l'I·Al ne,e•,ary for regulalion und Iher/b> 
Lhapen Ir®,iw•n w. ks .i,d conwn:kilkon OIl 
01 R,•{mull,K. later for illmeltie Ind indul'.i 

pur[)04¢.4, THE PRES[IN'J· I :m now w,ing 1(i 
And ]ztly. water power. imlike u>al. 1 call on Mr R. W O S,mpe Lo propose 

not 3 waving 5/. R k being enip,t:i,illy a vote of m.inkN ta Wr ! ful/ford for hi, 

repien••hed year after year ill ·• never endlng pap¢r 
ener gy cycle, Mr. R. M O. SIMPSON, MIRIAN Mr. 

Pre'iden[. Mr. L.:ingford, I ;flie' and ACKNOWI.KIX,MI NTS Gentlemen, when I raixed the que•[ion of 
1 .houht like In eepre„ my thunk• w ··The Ruler Rewures of h/al" in rel,Non 

seve.1. my ...... i]' Meri and L„ po.sihle H>drogeneration of F |,3/,JLII) 
Me Le Il.rn fi. r the Ir , ]lied u „i. lam, i ,ind w iii my Pre.ide/, Add.u last veur. 1 dil 
Mr. Ninhan, Sh Ind for hi. helpful .dvke. *o in the hope [hal mi <ke,chy reference. 
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niiel encourage fur,her Inve/,g lic„ mio gy ill/! even in [he Kariba ealchment 
6 cinderella of our ndiural fu¢] re'(guri¢& do noi know The periodicily of :,ther 1 e 

m South Afrtca and my hope ha, noi bi:n minimum or maximum :nnual raintall 
in vain 1 have iherefore listened to Mr. 

3"61 " lake ilito acci,unt Ih: paie i'f t.lingford's paper wilh very gria, intere4t 
advancement of modern xciene: Ruch a 

.inkl Plea: 
Noi lear Nourci of gener/ion and F.ible 

1 fully real,Ne lliat tlie development :it in„ de.alting of xea „aler,inii large scale. ][will 
$ aler resources is essenlially an economic he neces.ary to place a limit on the zinic 

0-2 oblon). parikularly o in r¢.spc¢i of Hydr.3 available for the compilalion of water 
ener anon due to the abui]Jani ual sup- raorch. if we .ire hi eain the benefi[ of 

1. i• available in variou, par' of 6 Hilro Gener,lon in ehe ver> vital drive for 
ou/rr. There i K /0 a [tndency on Lh¢ the conser™ion of South African wuler 

1 ait or man> people to dkeount the potenlial ,upplie• an,1 the regulation of river flol. 
of our water re.ource, due lo *h¢ very ion- with [lic coniquent added advanwa of 

I'ler ble Neugon it v riation in ninfull irrigation. :Di] wnservalion and adequate 
manced Ihroupliout South Africa iown' wa[¢r iL,1,1,11,1. 

11 1, very pratifying lo knoN [hal our 1 wor, Ir.[ere·.led in (he Author'% sugge,·[ion 
Deparment of Waler Affain k rapidly regarding the in"alla[ion of hmall automalic 
building up con,prehe[,hive ·,tatistic• on the planti. in the Bantu area. of the Transkei. 
Couniry·, wer re·:ource. whih are gh ·.cheme• berve careful inve,ligation 
menlial before any .cheme of :,inservation a, ihe> mag well prove ie be ch¢aper than 
and generation can be fulb inve,ligaled. atendins hundred·: of mile. of high vokag¢ 

overhead tran:mission lines inno The:e area, 
The prolm of aclequale slati•[ic.' 2 not 

from 'h¢ neare• thermal Power Sialions. 
on]/ ., South Afrian one, a• even in the 

Here a],0 we mu„ noi !00•e sigh[ of ihe 
ailer develor/ /un[r•e• much h•• sti[Iro benefi,8 [ha[ muld be obwined by ihe use of 
be dime. In fact I ihink 1 am corre in .ay- 

ektrkity n Ile,e .rea, fur nulway 
ne that „,me of the Briti.h Hvdro Slations 

tr.,•Ii,„ purpo#e, ind the N avin, of long hive heen eneineered on lim/ed alatistics 
haul' of coal for ihis purpac hui hacked by experience and good judge- 

ment 1 .# ... inter... in the Author 

wheme. on the Tue:la River in Natal and 
From paper, pre.ented hy auihorities on 1 mixtigree with him thal.it pre•ent dl 

ihe problem of [he ck:le of „infalls. il was O>,[h Of power .enernied n N.[al's nernial 
considered lo he very problema,ical that an> Slation•. a cas• Grn he made for [h¢ eslab· 
reliable inforniation /ould he obiained from 

1/E n[ of I]vdro Gener,aion This A borne 
gatisiics in r¢,pect „f force:,/ing ¢ilher 

a /en we eon.„ler that in Durhan the 
flo,•1•ordroughts. d of electricity purcha/d from lhe 

I a recer,[ ar(iele iii [lie "Eligineer" 11 ... generating au[hor. is in excea of .75 pence 
recorded 5/ Sir Alexander linnie had per unil I[d (baid on the Corporarion 
warted in 1892. thal 30 10 35 war, measure- units salij ona xy'lem wi'h an annual load 
nlen[. were required [c> ta> down a reliable factor exce/ing 557 . There is no doubl 

waier 'upply [0. Lown :hat fur:her inve,liga,ion into ihe problem. 
of 1Iydro Genera:ion is nece„ar>. panicu- 

In rrance an en,inent EnulnEr Glidied all lar[Y in Ihe li* of economics of operation 
flood. on [he Seine from a seriou, one in including operalion in conjunction with 
155& and earne lo the conclus]On Iha, a Thermal Power Stationt. In the case of the 
recurrence of lhese flows could nol be smaller station., where eost of civil work' 
„pe„enced for :1 1.000 y„rs· 37 yeur: later m be kept to il relatively low figure. peak 
6 previous higheit wa, excee,ted (19!0) load operation cannoi he overlooked in 

cenain eases, 
Th„ dilculty In fin,ling 11,0 cycle of 

annual rainfall ha, been experienced in In concludion I would like to <tre& the 

Inln> p,<114 1/ Ihe world and il is ufe to need ror :In munedh,te chornugh ilive·,tgo 
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lion into che didal·,11·Jwnent nr H,dro o¢ pol,er extup·. £in Svouniti of prhenl ilay 
Generalion in Sailth Afric:' .Ind p:irlk,•]arl> :cononiv 11 ./em• to me, however. M we 
32 a sur' uing the Tugch River in Nalal nuy he forced in take different viev and 
due Lo the eag: of mterconnection wikh the 2 regant nur mical re,ourceN for power 
existing 132 KV. [ran,mi.Kion xyslem Jnd produc:ion a. being required hy oihis as 
the propoxed 275 K V sy„em i·r„]11 well as nur•c* 
jigagan: lf Rhode/a can have the courage 11 would be disastn)us if 'c /)/cifion To build Kariba. Sou[h Africa surely cannot and. wor<e. rhe wo•eful use of an JssenTia] be afraid /0 venture into a rel: uvely small conimodity whik ohm were atarving for scheme on the Tuy,la R,ver. parneularly & comniaily developed into 'he 'tage of when we ,on,ider the adv,10[age• that will a.qual warfare In .pit¢ of our p:/re., miL certainly accrue fr:K [he regulation hARKY nigh, repeat kielt' in that ®¢¢tion of k river rlow. unle" we.ire ear¢ful [0 guard against dic 

Mr. Pre,i,//1. [ adies :ind (ien[lemen it posxibilizy hy laking *pecifie prmulions to 
ga me •cry greal pleamure lo prnpo.c .1 avoid the poRsibllity 
hearty vote of thanks [o Wr. L.m,ford for Power from nuclear 'ouries I now . 
his inieresting and mow[ valuable p//r and practical povahility th ,„/h ·Ae :6n Te€all il 1 trust 'hai . effor• mal be rewarded M a. being considered a fantal.ti¢ dre.wn 
a delermined effort on [he part of Ihe thai is tha of u: who are & enough 10 authorities concerne,1 lo objo.·lively inve.11· remember thome day, and *here are man> 
gate the ov of South Africa'N waler 04 u,m of s i,ch & n age. 
resourcestor generation of electricity in con- 
junction wil irrieatian and RailwaY Whilst I],e develormenl / natear Fe#er 
electrifi•ation doe£ relieve the /arcitv arising from the 

growing shartage of miner/ fue]6, there are THI PRI SIDENT: Thank you Mr. veriou. altendant da/van•age,• ar //from 
Simmon. I'll now call on Mr likon m that developine/ which have not ye! heen 
/ond the /* /hank• 

Nairactorilyovercomew far:i• 1 an, aware 
Mr W 11. MILTON, 1O11ANNES- We ney be able to dispose of r,idio-actik n[RG Mr Predlent, I adie• 1/1 Gentle F"[e in the quantitie. arimg from p,usen, men. once a/in ihi• Av.oc•alion has been 

dav and committed fulure aperatian hot. In presented #'th a ver) valuable paper not view of the life of thal r idin./clivilp, one only from * poini of view of iii contents wonders whelher or not 
bul ft/ure generation, viewed in the light of future require· 4 M curi I for whad we have di,1/ co 
menti for power and energy. th" Thilt mrly be 110 2/,ng : htatement 

Not king ago the Chairman of ihe Trans- bui nt n,/t have regard m many future 
vaa[ C.val Our·.· 4«uabon 45:1 [he generahons to com© if we are zo he hone, 
Itew. if my ./mor. xerve' me correcil>, w.}1 lurseive•. 
[ha[ wa had quaiticm referve of coal £ Ihe in so far,/ mineral fuel .4/urce. are Union • Soilb Ailka 10 11,1 for & next concerned. i Ank that the "Ment m,/e 
two hundred >ears :11 aur pre;en[ rate of 

by Dr Lategan va, based on bringing coal uNe "f [h 2/ comm<xi [17. 10 [h¢ surf= for .Uisation 
1 have expressed [he view on previou• An we are aware, there have tha• heen awm 1[ pr.„lical may not he permig.ible f/r *ugge'tionE put fi,/94 ird to en'ble '1% 10 

u, to view the avaR/bilily / inal in the 
M/1 al least part or The energy fmni 

lipht of our Al'/ requirement• because u nd erground coal which cannoi be effee there have been s ,[ement, made [har elke· tivelv broueht m the surface I have in mind 
where in the World 6 commodity d 

prope Nal, for the /,ificaion of rhe coal become viriwIN non·e=ent before the 
0 18 [o enable the /2, to he u,ed forenern lapse of bah a period of Iime production on the Eurf:ice Knowing the 

If one could r,ike the 4/Ifish view one inventivene,6 of inan it may be predicted 
migh, be ap! to <Il,regard altern./i¥/ M,tirce. 11,81 an e,en more 0/icierit mellod of 
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unlw.ing the underground stored energy on hydro electric generation i, an economic or 

the surface may he devo'op/ and applied wsfuetory propoxirion. h ml he said *hai 

m pract.ce in general. ihe distane¢ of Nzarvation 1, very 
·mall in relation to the d„lance of remainin, 

11 thal J.don: lhen ourcoal re·ouree: ma, 
util[Mation fi,r 01],er b. purpt)• sufficien[ for our own power naK In 

the baxi. used h Dr 1 ategan for , con- An /,pect of hydro generali,in wl,•ch i, 

hiderab]. kmgor period ·han he hax ken often not given sufficient .Onhldernlion 14 

r por:cd ax having •taled louehed upon b> the Au•hor of the paper 
and thal lK those permods during whie h a 

Ha•ing exprev,ed the vie 6 * mu,1 
r. ihortage ot make. up wa/r oe.ur, 

not UB thi. posilion in uthern Africa 
with con•placency, you wil] appreciate all As [he Au[hor has pointed out. the greater 
01: more the value :'f the excellent paper the siorage provided {to overcome [he.: 
presented bv the Al][har variations). Ihe xma]1/ i, ihe inercme/.11 

In Inirodue·ing hi . sul'Jec: the Author M:'m in firm flow and Uieref,ire quite • 

re•triction is placed upon the utiliaa· 
raw. ancnlion lo the amount of severe 

writer 
lion of waler flow W reaches the sea unuied / chis for country power production. 

5,7.C 111 perhap j ihe mosi unporiant aspect of As the Author poinis our. 4 Ui/ righ# in 
b. remark, i. [ha[ much of iII: information my opinion. the dbah[lity whieh we •uffer 
m be deduced One urnno[ stre, too in Soulhern Africa a. a re/ of lhe aniount 

much ihe balue of actual measuremeni. of /1 carried hy our rivers i. not a. real 
1.Lken over long period: of [ime when dealing a. onne arc inclined m think. Only in [he 
wilh the problem of ihe rilid ation :ff rainfall w ot diallow glora# doc, this become a 

and the /ailihilily of 'pring wa:er fevere limitation. in my opinion. ind anyone 

He really doe> bil home to us [he who hax scen the weir on [h: ,ig Cringe Rider 

nifiunce of available „h 
gater poWDr when he near Al,wal North w!] apreclale whal 

pive' as an eximp•e thal one lAird of the M '10 10 'hal]<iw wrape. 

1/I• eleetri¢al en'rgl lid in 'he t nion in It will bc inlerexting zo learn in Lhe tourse 
1959 could have heen produced hv hall tb: of unie how offecti.¢ the me[Ii,d adopied at 

run·off reaching (he 4 if the head for thai the Unigen] Dam & for diver,ion i,f heavil, 
purpose w.1 ' only 400 feet. hill·laden i,aiers will he in reducing the rm 

As 112 ir ug=11 when main ·tornee dim one „ compelle,1 of in *illing of con· 

*ider miwer produ/i in in :he lighi of ille I h'/ mentioned th. Ialter ca• 10 
re]alive po··itian• at •ource :ind /161'1[/ indicate [hae il .eer,i 11.11 1her¢ LM w:,ys 
ihe impres,ion 1% gained that ihi. [heore[]u: and me:m which may he :idopted in /4: 
avail:,hitily is a ,[re:im and not u realit> effect / increa<ins [he life •l gornee thim• 
Such:in impreN.Lon i" to my nnild. f illaci.. whkh we mai huild in 
b:cau.: the future to pro,ide indu,try will go G, i pow;er source 

nat only ··toraee but ueful head 
when pow:r rer /4ents an appreci"ble 
porsion of Llie # /ruckof :liat ndu•try Deep slmge 5% Lompar•1 with >hallow 
and Dherefore one cou].1 imagine thai, with wrige al*. haw the idvantage of reducing 
the development . 1.,tri' electric ..er comparall·.e e,;aporation loN·,e·. as /'itt with 
there would be concommitent dekeopment by the A/zor although deep Ntarage wih 
of indu,trv within reasonable leach of 411<li res/11•nt reduced ·,urface ar. expihed 
a power Mource carric, ihe allendant disabill[>. if .uch / 

01 nmy be called. of nic 
hydro eleclr•i re,King the variaion „f 

An a,pect poer pro h¢:id when .torage i:, heine utilked lo main du:lion whieh & often not Klien sllin"ent 
Lun flow. 

con.i•lemon 1, thal Ihe wir ··0 ual 15 

lill available belowlhe point of le and 111: k w„ ple„ing to he.,r the Author 

on'> region whi,h may be regarded its belng nentlen thrce of thc rm.ljor hydro eleclrin 
'·Hu" E [hal haween 111, Milke or proN:„ which have been under mn,idern 
dornee ,ite :ind [h: point ot u•e W'hen 1,On in Ihe Union for the p„[ few year.. 
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300 man years of experience 
to serve you in 

* ELECTRICAL REPAIR 
* REQUIREMENTS 

Villi iffilial,22121 

* 
As ire,Jal#8 J I heavy :teerrica m achine repairl, wo Ike pride L. 
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E a c h o f i h e s e n i f e r, m a n y a t t ra c t i ve p o :.6 1 k 1 would inevinbl¥ be reg„,red hefore the 
ities. On the other hand. I feel thai we output of the Ox-Bow Lake <cheme could 
•·hould he a little careful of the •cheine be ellecupely utilised The,e fa.lor, /11•.1 

which he refers to a, mhe Or.inpdam- u. m be overlooked when preparing wi 

I hav/ heer, given tl, under·.tand iliat the par/tive cost whedule, 
view . exprex.ed in that conneelion are baied 

There arc other factor·. I h I will ile il 
m a verY cursory examination / the 

wilh baler in my remarks 
proJect. 

In thi, connection ihe £gure /51 showing Ab regard, [he Vanderkloof scheme, on,¢ 

the loe/[ion of [he varion<.Ncheme, in reintion again the [ran']niss,0,3 57'tem inlerlinkil 
tocxi>ung nelworkq may be ver> mi///4 [he hydro generating ·.tati,in wl:h exiting 
to people who have li:lened neiworks and loal to thi. would reqi,ire incre,ldne 

paper 
and iho.e who d, the 1 am .ure. Inter read capacity in il exi.[ing tran™mis/„n hef„re 

th¢ 210 MW wol,]d he u 1-rhed m che 
As regard, the O,x·Bow Lake ilropugion. exidn@ »410!ul 

il ]9 hown thal a rnIalively short length of 
line *,uld he :he req•,ired Oranjedam /heme Ihi. to connect the As regards 

po•ei 
'ation .' an eliling tran'll'ission ne'work sllm: remark applie, becau. it would 

termin/Ung at Bethlehem. The impre•,on appear from :he ske,ch map thai in ou,pul 

then created M (hal the 500 MW could he coht of ulilking 4 the MJecied lile he 

available hydro electric pOWer from $ ex['.ling tranq]11,1.·.m line e, tending to PiAet 

ta(ion involves only generating co•[. plul burg The distrihu,ion of in{) MW less ihe 

the co,1 of transn<Laion 10 Belhlehem requircmeni. of Orm/mund woil nem, 
aril> /volve a very exten,ive increace in 

When one examine, [he fae. however. it the existing di.[rihution iran·.migion 
i ob/rved [hat ihe slalion would have 90 capacity from Pikethurg and into the Cap: 
MW ins,alled and would operate on a 507 We•[ern s,•em in order thai the outpul 
load factor. this helng the ba,is or dieter· might be ¢1Fee1ively utillsed As the I.Mal 
mination of Ihe iwialled capacity load In lh¢ mis oak of the order of 400 

h poinl of fact ihe irdnekslen from MVA ar preNcn[• all plan[ wai,lil hw 1, 
Be[hlehem 10 1.ady.mith under pre,ent be shur down .ind even (hm fi„11 ,impiR 
loading condition, may have a capachy of would nOL be mei. 
%onie 20 VIVA del„:red at the Lad,;miih The foregoing remarks mil·,1 not he itiken 
2nd of ihis :ingle transmi„ion line. After 

a> destructive Criticbm hu lo indic.Itc the 
1 at>·mih (h¢ transmi.Aion capachy inlo neL¢x,Lip for 

remaining %/tem A much sudying the 
rhe complete pr,•b]„,i 

maier a. 
•(> /, no[ lo he carried awa> by a fulv 

multiple lines 'hen he¢ome available h will 
imprew.An of ihe advullt:,ge. ot ill¢§, 

be sc¢n. (h/refere Lhai after deducting lh, 
.eheme, b de.crlhed hv lh: Author. 

load ai B/hlehcm Uself. additiona] tran,· 

nli,sion uracity 10 111¢ ext,=r[ of gy 40 e The Ailhork •tudy of Lhe power pow· 
50 WA' would he liecev,ary betweeil h,11[10; 1)1 ihe Tut;ela Ri•er 11:i·· producid 
Bethlcher and Ladysmith if the Ox-Bow some very inieriting re.ults Once again, 
dieme i. la he „tilised (o Die copmt> however. ene mum viw thek poubil,11,4 
envis•ged. in the light of ./ernatives and murt „ot 

Ailinittedly overlook ihe ihere /re i,ther termirrah from ex„ting apila] inve,in,en„ m 

Lhernial the Rand and O.F.S. Ne,wnrk (also lown gener Ming plant whie·}1 m,t be 
maintained in conjunction with Ihe Van der Kloof Inan operat•ng Un,dilit'Il 

6/ge) which Muld probably absof·b part Shortage. of waler cannol u4 ual]v be 
01 ihe output fri,ni [he Ox·nciw I £ike,eheme fore"en m sullicleul time to enable i 

hut wparaion of Supplie. woul then ihermal /,lion To be stalled and brough, 
probabiy b ¢ nece„ary zo avoid imerlinking into operation when needed d i red of 
the R,und and O.FS. and Nalal scheme. for the infrequall oceurrufice of eh water 
parallel operation Bu, more extensive •hortage, - they are mentionul in terra< of 
tran: mi«ion chan Ihat indialed in ihe figure intervals of year, belween. 
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The mg ;mparlant and unfi,num p,ire of coal A pe, din¥ mixl,Jre is u.e• :11 
5 A el Ihese hydro kheme• i. [hal :he [his power 4taiion and speeid[ arrangcnicat• 

ajorly 01 [he etpendil,re required fir were /1.ide lo give an incentive 10 4081 pro- 

J..3 nal deve] opment of a parlicular hydro „te di,cer, to improw ihe a lorific v.ilue in oriler 
I. be incurred at the outsel and [he ihit le incidence of the ht.gh railage raw 
enefit of that expenditure 1. not fully per m mighi he reduced m c# per unli 

realised un[U the eenera[,ng plan, insulled & DIll 
1, expanded li' lhZ '2:•1•1nium c ••paci:y for A sornewhai lower price i. paid for the 
which [he /heme i, de,imed. w 4Upplid 10 ED# Hcx ber Power 

The study of ihe resources of the Pongal Station 

d Tran•kei areas provide' a very useful Where [hi: irend ot inc·r¢:he wil[ end IN 
refurence Mr the fulurc and it scem. noi anybody·, gum but Ll *outil seem 
unlike]¥ iha[ developmenl• in 1he Pon?nla 2E further increa•eN mav he expected as 1, e 

region may occur if there E an '11'empt 41 ... 
develop [hl are:, ir]<lu•trial[y The aries given for the Nail Stalions 

111 rhe Tran,ke, tki menlion 1% made & are [ho,¢ for Conpella kthe hi,her price) and 

the powbility of i ing ll,e T./9 whkh Colen.0 lihe lowier pnee) Once again ihe 
loold alio add to the p<iwer :/u,labdily 2 elroct of ine·rea./ in ihe con,rolled prke and 
menboned in die AullioA puper. The railage rale, are :Inlply demmhlrnted 

ilkalion of one fall an the Taa w. I i' nr,) pos/hte, al 11'J" ge, / 'how 3 udicd several year. ago ny the I.Re A I 
comparative curve for [he new pi[·heni! 

#-0<LE a[ Davies and :,tood even reasonable 
power st ian but i[ may be =led :hal :hait 

mpect of being developed in •unjunction wi will Lipprox,mate and pois•bly better 
ith ihe immial,1 M/nicip,/ req/re/M·. 21 the co,ts .hown for !949 This should have 

may well be that suth a scheme will come i. an appre:,able affect m [he :,verage cop fruitition il' :he T'randeian terrilfirie, are per uni[ sen: out with whi h T will deal 1.ter 
developed 

As rey:irds I he Tran„:1 al .(.lion, W 
Ci,mIng now to [he Aulhork comn,en[. which curve haae been drawn, the ]11,1,er 

on ¢oss. hc ha. atihred figure. gi,en in ,urve ftor railed c.. has ..h.i from an 
D.Lon, . almu:,1 rep.„1 for ihe purpo>,e 01 adn'Wxiure of coal ohi,ined when oper:,li•'g indicating the iren,1 of the ing </ coal per the partici,tar .talion ies a •'pithead" .lation 
ton at all Under[iking< and <,f ,/nera// 'ind the resilk.mt Cil.4t when it became 
co.•t# per unit Kent out •in Ilie Nali11 1Jnder necessary I •uprlY thiq 7/1<,n with 2,1/ 
taking, conT. The ri,ing 1//1 indicated is Therefore 

T.[hle 4 :11·,4 314#ws the coit /er unit *ent vcr> mislead# 
out an the three prin,ipal Under:akine, of A, regardwhe 1/wer n< these twa mrve., 
nci,m In 1939. the ·.later):Ill m ade bc,ne the prmdpal Lhane: in Ille prli: per mn haf 
[hal Ihe•¢ have been *iried from [lk· Irhen from intioduaion ll• 0•¢C control . 
published dian / Facom il atrecled a low price coal con,ract whi,h 

As re/rils fi,ure 7 which /0- the c<„L ,'°•ered the .·nal required bY 111, particul,r 
01 '(ial per t<>n. thi' is ver> Inforin/[Jae u/n "3,11 which the figurb are taken 

aa 

i[ diI, show wh; hai han/cned 41„ce 1949 Much :/ rhe coal required ky - gation 
m thi. connection. 11 mlh, he or [unher / houled hy Escom over private Midin' 
interest 10 £,dd 1/ the Author. comme/: on uxing F'com N own 'pcomi)[[ves :"1 tri:ki 
thix aspee[ in order dial [he reaion fur the. wirh the ./t ih:i 1 the average c:#.t re,u]Ii:g 
ir¢nds may b¢ b. ter appreciated. CID hardly he 3,/nbed 10 / co,t „f "r/,led 

The curw shown for the Wextern Prov he coal" which Implies,he paiment of standard 
Station k [hal for 1 «,mk tilt River Power Railway r le, ro the Railway Admini,trit 
StaIion Since IM the /04 03£ coal lub tion. 

been influenced bh hy <in intreiv in r.,il· A clearer indicalian of the effect of a 

age rate, d an inerease in lhe contr{,]led pilhead contract E :hat given ,[1 the curve 
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demons=ling the caa] a inr Tran•vaal figure heing readily oblainable train the 
Colhery Stalions The hieher turve whi, h publi.hed annual dicounis}. The Authork 
commences in 1956 ha·. heen rnEed :prre figure or 0.95{d per Lin,1 mean. 111 I carlital 
eiably because coal for le particutar •[aiion charge. on generaiion h,ve been included 10 
.onecrned required to be railed from 'he the extent of 0 515. per i,nit ,en: 0,11 ,1,k] 
Witbank Coal[/]d. for a por[ion of the year 6 on,nussi:in and distriblitinn therefore 
This had the effeci of rai.ing the cost ver, only r,hulled In „pitu] charge. averaging 
appreciably and, as a mailer of inierest. for 0 Dig<1. per U n il €nt out 
th¢ y¢ar I960 th# price rose every concider· 

/bly. The CL/ve iniliuling From Dic painl• of rh!4 published diagram of [he area 

of nature is nol real v a fair curve for indica- xupply and 'ran.mi,sion .//ch a cam 

[Lon of pla wl Nupplie·, becam it parison of generating cap,/ •harge, wi:h 

w(null not he fal, ta nv:urne thed//lh tran,miKUOn and distribulton capital ch:irge, 
condmons whieh occurred a' beine normal cannol ": ae¢cp[:d. 
annual •currance.. A funher quite effective illustration „f 

Il is rhon necessary in examine [he proporth/6 din he obtained b¥ con·.idering 
schedul: <.f the 

average £!eneraling co•1 f„r 1919 aver ige '01 01 fuel per unil .ent out 

which the .Auth.ir ha€ used in imler 11.11 /1 in caeh of lhe= ca/, with [he tolul general· 

appralaTion of the ·.ignilic:inee / Ihe,;e ing costs * unii .n• 0111 

ligurds H made £,vallable in the re:/rd, of In the ca,e of the Nal# UndertakineK the 
this AN·ociation. average fuel cost obiained from the Ati:hi,r'a 

"urce ' 0 315d I have Jleaving 0 348d 
no quarre] 91[h [he figure# u·.ed to eo•er 

other 
l'or the Natal .harges i kluding and Ririd and O.F.S. Under· Capltal charge. 
taking. but mmi pOM ou[ thai each of the•,¢ In ihe <Ic of the Rand and O F 5 Under 
figures includes upila] :h.irge' and oper.1. [aking 16: av-rage fuel :,„ts 3 0.]13d per 
ing co+ m ripect of [he inierconnecing uni! sent oul leaving O 293<1 per ue,1 f,/ 
tran,mi»ion mwork u=! hetween the other eo·,6, 

power xtaiion• In :,peration on the·,e tJnder 
l[ we u,c [Ii: Au:hor·, 

If ihe figures for C iaking. dp¢ figures are to be com/.red W¢'tern we lind 11,at of rhe 0.956d. per unit 
d hydro·electrt. generaling coqt:. .imil.ir 

un out. fueliciounted for 0 33·Id. per -1 
•ran•mi.sion eose. muit :•]so 1,¢ mil•n in& 

M our- leaving a halante / 0 822,1 per aciount and by drawing ./.lion to the faci 
Unil k> cover other 

c-s have. in fact. been •harges. The 
th.Ii iran,ini-on diNpriopor 

1 in thi Rnam, Mir•ng in mind 1he 
included a fulk i/pre.iion i, likely :0 he 

high cou of fuel m the rape Wr•tern 
created when niaking compari,on, linder:akil,0 Should immediateN become 

As regards the Cape Western S„[em. 1 e•ear 

do nor know the source /· The informat,on ] Im ./ pern.ined t. di•10. the ...al 
4 by 'he Author because published figure ir, 01/ , he .1, Ihi, tlgure i* mi 

figures do not perr..11 of (he analy·uh kine pulli,hed and 1 an onl m: de in Lhe pubjic,IN expre• manner which he h„ tr,ed figur. which can be calculated froll t./. 

To exemp|ifY [he i.i•[ ther the figm iabled m the House j requir:,1 h, I],e 

which he ha d:r„ed .annot be accepted Elecrrieity A.[ i! 
1 014 nee¢»ary W point out th/1 ihe .ame LIaving in minil the eitect <n the e{)51 of 
„ource which he mu.1 have ial in,h„·e. coal of a pithead power w:in. 1 /0 not 
A the lotal u,1 1•,cluding ihe capil.,] think the Aulhor M Ju·.lilled in exle:,ding 
charge, on 2,11 tran,mission and di,;tr,but„,1 the curve of generilion „3+ per unit senl 
in iha[ area revul[ in an average price per out lor the combined Natal /nder[:kin/ 83 
linil & inut </ 0.975 d. he ha: done 

On ihe uther hand the trl:,1 generatin, I ..1 Ill i. a p...ion to di•elt . E.In" 
el],b, ent//g generatine carilal .Imry, . VIL·w% /1 thi, nia:Ler „flid/v bul pervil/Iv 
an„,unt :0 0441. per unil xen: out /h™ de not expect much n.e above [he 01/„re 
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for 1960 un[,1 [he new pilhead power .tation and redemption Moun[ for [he thermal 
Mes m operat,on in 1961 and there/Ler ,lation of 77. per annum or *,rn¢wh,/ le. 
am hopefu I Ihal [h:re wi•uld he a tendene> tar compari,on with The 65/I per annum 
[0 eillier detrua./ 1122.e nri,e.' cir al lea,1 allowed for the hvdro eleciric staiion. 
slabilise them for •1 pertod hef,)re :1 ile,-re,1•e 1[ would 'eem thal the JUTerence in :innual 
occurs, 

cap,/ charge,occasioned byexiending loan 
1 *out' agai,1 reiteite th.11 /1 w/e perif i. not fully app•=1/ and •here 

b¢r,I ou[" Jn figure 8 include• an allowance 6 an exaggeraied idea of [hose /vingx. I[ 
fi,r |nter,_,innec,ion helween i,im,er ht/Lien. is ag wei] always to hear in nlinil th t. 
which are oper// in conjunction wilh each ignoring very 'hon period loans for money 
other. -or cal]". ihe inleres' rai¢ increa'es LI•e 

When making a comparim between ihs· 4/ Ahe period of ille loan Invalve,1 and 

itens of Lou involved Jn ihernt:,1./ner,•tion the Ninking lund con[/bution. 00 nOL 

and [hoemle,1 in h>dro elced· decrease as mark/1, a, many people seem 
0nera. 

tlon. a par[,ular p<,11,1 1 ,21.,•le of U,e to expect 
direrence in the redemplion peri{/ in,olved From a financial poin[ of view it i, a],0 

necessary I bear in mind the very faci,r In m,„1 instance, the life of the main nimined by the Auaor namely a con 
a•4ets 0/ a hy,[ro power •talion is longe, dition of rising mi.ts an,1 41"/ualian of [han th,il of ihermal plani •Ind Iherefore the 

n•uncy mw never be overlooked re],[lonship he:ween reder:plion and re,erve 
charge:, which together ma, repre>,ent tie When Ihis condition „ reearded b .1 

deprecialion rule mepled for contingen, realny by inve.[or·. they stringly obJea 10 

ma/]r disasterN. i. u.ually in favour Of the long periodz of con,lan[ charge. iinlm [ho•e 

h.dro.·Lation charges are sufficiently high 1,) justify the 
h *hich In will arise from deval'lation %<ini: ea,e,. however. ihi, difference A be,au.e [hal Jevalu:,im i• aho Mre 'heoreliLat than :ipplkable d. the reas- briny to [he relurn on [he inve/men[ anil, a[ jime, thal when inve•[•ir, are called Lip. „ 5„ 
01 suth devaluation U i /*1314 found [hal tie.up'· money far 1(inger peri'/3 the the ln•erest ra•e increa·•• :PrTeciat,1> ., 

inierest rate i. u,0/1, iner'UNed. 1,• makiny in,rease not avall,le in 
mus hear m mind Att re'FI 1 a 

thp, sullement one /ng i[ 
Lerm investmenT which rewn, fixed A ipp],cahle lo inve•tmei,t perlod·· t)f fri,m 

gy 20 year, m the 50 year. an which the ]f the long term inveqi"i' whhi i 
Aulhor base, his figure for Intered and :he periodJ c change' in ineat b . for 

redempilon of 64%. example in tome Building Soctely •avest· 
it wou]d men,4. then chere k little difference between 

Nppear thal he fiF.4 Interest and 
redemption a 'ucce,slon af relati.cly i. has& lang term loan. an 67 inlew wh 

provision r.kemed in ..... and for .. £7 ....Ingly in a sinking fund accoum 
en [he long·[er" loan red©emed al die end 0( Ulat as#uniption 112[ sinking fund a,co„/ 

very long ierni when 6/ in the lighz / can be re-inve'ted al 17 per .innurn 
the annual B" a throughout the perlod of 50 ** 

years Iwhich to 
m> mind con:ritule, a risk, This does bring lo mind. however, one ui 

ihe alten,lan, Con,ider,ne digdv,ntage. a thermal .tati<in and ba upoi, very lon, 4,16 per„/ ID/n, the which reqI]ire annual intribu loan peri,/ In 30 year·, ihe intere•t rim 

quivalen[ tion' in a Ninking funi[ accou•,t for the 10 41 6% of a long period lod,1 
redemption of Ihoge ]AanK l[ there , 

n not likely tr, exce" Ray 51 7 and. 1,Sui[L dealualion of 
ing 57 for money d mered.e ni re·inve"ment (which i. i.fer imerd Nes, le v,lue of the than the Love4[ment, aqi.umplion for the hy,Im plan! of sinking fund a:mint con [ribution. 1,1 ti,e period}. (he Ninking fund required wil' 

¢ar|ier year% will depreclate .wid, Jf tllobe amou[1[ 10 1.57 [Jer annum 
as.ets require m he '01,1 In order lo :ic!,leve 

-Itul, IL will he €11 0Mt h would be Flment 0, the 1"an account. that depre 
red'Inable m .m unle .inrm,11 coA m intere.1 ualion in ihe Wile of ihe inve,(men, inui 

206 



D.l VEREN](.TiNG van . [UNIS[rAl E EI.EKT•I&[1-[ITKNDERNEAUNGb van bUll,bL]KE AF*.A 

be catered for by inered·.ing 1he injoui,l / valig #e larger §„tion€ 1, not propor· 
lai¢r invistinenl. to m:ike g./ the 'm':Lil liona[/ 15 any mean, 1, the n}agniti:de / 
<in realigation i,f ·:inking fund /[Ive./1]le,]14 the initatlation 

for purpo,eof repayment of the An When 
conditions are nox 11 I ako ./ahle /01/80/hy rhal the fil,ire, 'i ver' fal• 

impres•ion fi•r irldeed of the benelk• given in TabJe 9 
of king comp., ring Ihe coM pei 

period ken# 11 created unle" Ihi• uwupplled from [he hwlroplant and 11 a.pe:' i< 
,eriously laken of iherma] uni[. in into 1999. which the Auth. i 

accal, 1 
B for being for .nera,ion only. are 

Be•ring in minil ihe relative anlouni• of bacd on the as·,umptin Ihat 1110 entire out 
cap/al invested for Ihe +ame safe ou,put . r put po%,ble fron, the hy,lro pl:in, i. .old and 
inE-'4lled •apacit• of diern il and hydru neeke:N entirely [he facilha[ /„.dh,to :h.Ht 
*:101€. I i. not w... in ]17, opinion, w pl:.t ine·t ht: prolled in the therm' 
„ res, The alan [age ,>f 1011% term i #den, pll,}Il liDia. The c<st of Ntan,[hy i. therefore 
p¢rlod, avallahle in conneclion willl the negleeted m Ille „]nip:irwn when 'Ioting 
hydro plant Lhe co,1 of hydro units but i, lake„ int, 

3ceount in menrioning ihe co•i of therm4 
It *hould Ki]/" 13 point oul th,1 Lt 19 

Usial :,7 find Ih: An' li] cost of operating 
and n'ainlam' a hv<Irr Elation an,1 11, Al.o. qui¢ aparl frant :he """on of 
atter]:Lrnt civil vurk, for a given Lapaillv normal <Landby. [here is the problen, of pro· 
1, coNder/4 le» ihan Nic annual co,t of viding for water ,hortage on oc No» 15 
operating and maintaliling .1 1],el null /./,0,1 the inx/la lion of wine form o[ [hermill 
and il k m * acioun[ iha[ ihe hydro Plan[ to make good the defiell urinnig fr on' 
elecir' lation . so ad.antly.ou' water .horlage Such casts bo hive been 

neglected. Admlitedly. if dealingwittiaprt When operaling 10 Guirnment Regul,1- gri,m requirement or st:irting de now). 
tion, regarding ihe Mlhility of *[all eto. pint to make good #ueh *hor,ageN ma, be 
%nia 11 hydro electricstallon,can he relat,vrly //rch:Md very cile/ply· b#/u•e efrle/ne> 
C]<pell•.il/© 10 Operate Figures in Ihi• con umder :how conditionK i• of hardl anv 
nection are ob[,inable from [Ne„]A annual account Thau k every 0%0/1 .hould be 
repo 8 where the cosl n[ operating ihe Sabie nulde [<3 Nove [he 'apital investment on Nuch 
H,dropllectric· S/1,011 [* repor(cd (/al cost •undby requlzed only after long 114/¥/11 
14 now ah„rhed in the Fwern Tr,imva/1 of ciperation and Mr .hii [ 11[„e, und 
/ndertaking and eanno, be .egregaled) ¢mcienc:> can therefore he sacrificed 

For mmple. for the year ended 31/ There is 8 the aspect *h I have 
IDecember. I 957 / will be Keen that the cost already ment,oned. namely tha[ :he figure% of generation at [he S,bie Station amounted which have heen u,ed for co,1 of :herma: 
to 0.404d. per unit sen[ out and [hac thi. senera lion include ihe interconnect m of ihe 
was in respect of an outpu[ of approximatelv power IA[ion·. operating in the :,0 deal 
6 million unib during the year. che cupial with. che Cape Norihern Undenaking being 
charge, being ihe ilmog[ negligible amounl costed on che hags / the inle,conize,ied 
of £74 during thar >car. redemplion / the 

power itation• of ihe R and ,ind OFS 
loan eapi[al having heen prmided for and Undertak,ng. and therefi,re a] li,mule should 
paying [he intere·• on rhe loan involved w/h he made for Gle cle/ive in:erconnection of 
the Mall hhortfall the h>dro Acheme, wit]) the s>·ste/11, ./rved 

If [his figure of D.404 which Wrti:,11, fron lie rherm,J *talioip, 1,1 1/1•,1 14• thi 

exclude, Captial charge, is Jompared wi,h e•tent „f the wildby capacity reg„mil 
[he figures given by [h¢ Author for the Com ng li, the Authors' -8 00 hy,Ira 
three *chemes which he deabl wim in electr' plan' for in'tallatio•i ne.r C.]e/40. 
,ufficient dead. 1/ w[I he *n hm· grcat i. I i, 11„kw.irthy ihit he furm·. de „pinion 
the advanlaue af the more effective LINNI M the firq *ge ./ Tuieela developmenl 
lion of Niaff on the ]:.rger 4.hon,ex [h.m on would appear [c) he p,1,ble ,/ dwer w 
w.,ll ..h¢me> 41, [he nru.e Jn cost al M lh, 1959 .vi,ge lhermal generaling 
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cast En Naul. In expre..ing :hi w. 1,0 have been rule,1 oug on ace„iml „f Ihe 
hax assumed * mgallatim m g 20 MW c.:rol $ wier .mfli,w requircd hv the 
hydro Net, having in asgre/le capacily tif i,ther body uL,Ii,;„]1; the wager ill: Miur: 
[20 MW and xhat all unlk .iv.lil,hle WOill. of th.t: conir I h:„ been si„ h Ilia[ a therm:il 
be •plied in[.i the Fy,le,n equivilen[ of [he hydro pli,/ wilh it• 

attendant suindby v. 1• biL,]id to be Bearii& in n•ind th.ti nece•·ar> :he fig/re i.1 0»,( lor 1,1 aider to I ike uper I „>111 
thermal (11/ pr opos/,1 g€neration incl,116 the capital hydru ¢1:.trl. plan, a. a re.ult / th.]: will:r charge, arEIng frum the inve,l :rent in the 

con·.ro in •uch circum.(:In:I,. thermal dic omlj generating plan[ includ,ng ihat p,0 min* which coul,1 4 Jchiew!,1 wi• d Ii,ve 
vided for sian,!by. the /(,In.,1 .chenie tai· resujl•] fron' s.!'// irl ... c•i.Ls while 
Seheme A) is only a :.# par.+ „. „1 ihe 1, m the hydr 1 ileclric pian, was of an addicional load of I/) MW ,erved In upeution 

bu[ ML: A f,ir each +Ld Lion wou 1 have been and Lher withrul .tardby r.,U[red :I'] tho. 'UVIn' In .21 'ccoun[ 
If i[ i' .m ...1 '. part]' a replacement lino way ·ipploacli. the annual Lo•1 01 

load [hen the :innual the c,+ cap]1.11 eld imcilved ne wa· ]]] pr(,vidlng the 

„,lerably infl.,2/1 above 111/ figure. u··ed b.• ne.¢/'iliy w.er.lieelx ./. ele.·lic/[ ellip 
the Author .md one ,]oubis i.lieiher or mt .In[ alone. 
Iherc 11 ,·uch an app.irenl good ca- 10 1>:v¢kipillents il 111. Lnlo•• under ©on· hvdro electric generatin„ bideral,/ al ilie pred /AN /AM 

In one thing I do agree :rl ilial i. illal 
a illorough invest,pation ,„ ii]1 a,pect. 01 required in c 'rinre lion with wale i ,;LA.rage 
[hls *bletn i. pri,h. bl,r juN[,11:Lb],: even If for wier contrni und 0111/r purpi'*e' 11111> 
it J les prove thal [!10 hy,lro clectri. pro ./i up .1. way to Ihe illili.Ati,in al ./ 

Fouk arc not .unclive. waler or al ].. . pan of Ihe waler ..ed 
11 hydro electric generation and I 

I aglee agree with the Aulhork /,in, re/,ding willt the Aillhor tha: wl: 4]loilll he able w 
ihe itarmle up and ;hu/ing down of 11>dro 'ock forward to the dd> //n hydri ole:tric plunt as being in„.h more „ti,ple [han ihi• 5,·ocrali,111 wlll become a pr.Letical reallty In 

type of *realmen, of [herinal plant but t],ere the inner©• of coinomic el¢itrici[> 9)ph. 
are ather axpecl, which .ire no[ o Nimple 
of vi,lution 1 h.<ve ir, n,in] the 41//t> <11 Tgo /,pect. „f the u,e / 11.16, clee i ic 

freq•eney and governing unb lh,re i< 1]•e pOwer [C [he l 1,1 rin ait· :1<.1 1: u.·he.1 wip, i 
ela#,ici:y af long tran'nziN,in lili:' b:twee" h Lh: A u Lhnr .ind I feel Ul il M 11,2 renn k. 
[he hydro Ntation• and [he thermal ,[al]O[h from hun ou ilvibe hpech W.Dull be ver, 
with which [hey i.perate v.Juable fur future reference 

Wc are indehied Lo the A,ith }r rtir 511·· T hin': 111 inilid the u- .1 puinpud iwrage 
comn•enl·. on [he polentia I he·.t mel]•od• iii 1. J rle'lis of /:/ 1,:' regu|:it/li, i nulle, 

operation of comble,1 VE,eni, and the wew'· rai·,ed in ime m (he qua lor 1.he 
whi.h he has exp#4 on the v,irm. Forum. und :1|40 ih.· laill,iltion of the he·,id 
mCtikkiN of (,/ration of combined mle„i. hellingl *Ilicip:, water supplies where Mk·11 
and ihe Men whkh he b „prad m unli•ition lauld / oil'eaive. 
the vari<,u·. niethods cipen In niy e.irly expe,ic,ice willi Esc·,ni 

If rhe /04 of Die *ater :lordge civil work. (Un,0,8 <>ne „„h 1,© w, develo/J 10 11 e 
c.in be Nhared i,ith ·anme :,ther bod• bene- Idge ,/ aclUal|> Ne|eL[.ng :L •uitable le,ider 
fi[[ing from The pre·.ence cif (IM».e m,I work. for the requirA[ plint bi·fore ilic Neheii,e 
and their contrnl of river flow. /cre 1% no M abandoned You will hn:J ,/fer,nu: W 
do/1 that an extillen' u". Int h/ljo il in /•corn'' earlier reporb "ch Jeall with 
ele,Iric getien,11,in can be nude /11 ainknL 1he c•pendilure ,>1• 1lle {bord•„a lay HydI. 
everv inxtance %,dle./. 

In "4 own :* 1/rience 1,1.1 1, 'llc h " li ine' 
which Lould have be= prot•Iably devel,>ped the head avaj]/6 from lie Steer.hi:as 
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Re•ervoir heine buil[ ab// Gordon'x Bay flood. The •11·hedring or •il: con[Ini of 

lo proy/e the *upply of waler for greater the waier ix jery high 11 us of courhe 

Cape Ti,wn 11 waq /„enlial [hal break. inc•hable [hatin due MN [he waters m•y 
pre»ure he introdueed in order w >ave be considered for hydn, ele/ric develop· 
imoney in the maiti /onve>ing the water men 

tr// 9//1>r# ti, Cape Town No beker 
This however i, in*:parable from irrig/· ine.rn• of ./.tig the dr(I . preilsure could 

he devised than [he min*luction of :i livdra· tion proi:m· We cannot expect anythin' 
else: as •ater for irrigation k [he major ele:[ric generaling 41 1 hel/ve iha[ fear of 
requirement polution of the waier wa, ihe only thing 

iliat ultim.liek dem:inded [he •handonmcin Both call for >torage ual L vas' se'le. Wc 
of ihe ..heine. already har: #fficieni example, of succm- 

ful failures Prior [o ihat time ihe Barberton Mini- inempied on a [cniati,e scale 
If we consider The lower reaches of the 

r ilily ha,[ heen f i.:il with a .imilar problen Orange River. m from the Va,1 River 
and mialled N Iwdru-•tation [0 util'¢ LI': 

downwards high:r up we have weir,-then head which had lo he diss,paied and thai 
il #hould he ahundamb, cle:ir lh.,1 The fira 

hydra F 1,1/ ix .[,1 1 in ,/rvice. effecti/ly aid· requirin•en[ i' prevenlion of *lit ero.lion on ins the econ.m y of [he Burherton M un/[pal a very extendve „ale Thal may prohah]) 'iricity Scheme, M man> million., hut N a national 
I believe a som¢whai .initar sch:me from n¢eessil' 13 en,lure 'uccm of an' Mh 

the point of vie„ of end „„ of ihe watir #heme We must think in lerm, of a L leai 
8 Introduced al Clan William a ce.ury. if not for power generation. :hen 

for If [he pri,posed M/niar Dani i, .i]•i irrigation 

unlixed for Municipal waier .upply. a We have Wher mean. of e¢neration of 

imil.,r pral»ition w Ihat / Barber,on ele tricitir but iirigalion :ater L. oi Iital 
mipht he quite useful noces,/4 We can®t take [he .:riow. ri,k 

of 1 have alviays held the ,Le, Ihal [he real fast dimini,hing :apaci,y due zo si][ing u p 
of a dann 

value of a paper resh not only in [he original 
preseniation hui in the con[rihution. lo di,· Now I ren':inber 'hai many >:an ago 
85 whichiL invoke, in The direction of Mr. Mikim read a paper. and I had ihe 
qualif,ing, extending, or confirming the holitiur / replying in par 10 Ihal /per 
Author + opinisn.. Mr. Milion nienlioned ihe SU•Ch110]i of a 

1 feel sure that th¢ p/.ent piper will M.heme on Ihe Aughr ih•e# Falls I car, 

therefare form a n 0,1 valuable an[ribution [ended thai it would never he put into 

lo the :mnnals of [hi. Ahs<„Falion practi<e. for ihe 'imple rea•in [lial there i. 
no !,torage /rea in [hai vicinJ[y Therefore. 

1 inu:, congraiul" 1he Ailth,ir " " if they '"ie[. and they c»true·i on a 

achievement arm [Iwilk him hir Lhe time tug „c,le, i.uch x 14 conteniplated, 111/n you 
which he mui have .pent in the preparaimn hive the dam. .ind vou have the nece<ar, 
of ihi• ver, valuable paper. head ,|4¢wherc J[ence the u,ual cry .i[ £,Il 

Mr Preident. I farmer>' ,onvenilm very much th// appreciai: Innighom he 

the hom,ur / belng inviled ti, ,peak al lh,4 vi[hern C £,pe, ··Develop the Or:inge River 

•1:iye and I have great ple„ure in recording Fall, and everybody will be 11:app>" i• ,i 

the Vole i,f Th.,Iik, 10 [he Aulhor dream. 

Mr H M S. MULLER, 11PIN(JTON Thank ,:mu Wr Pre.klent 
Mr. rre•iden[. ladie& anil gen[Ien,en. we 

THE PRES]l)FNT Thank you Wr. 
h ive atre 1 :1> Khown our appreciation of thi. Muller 
vcr> goid paper I have had ni:iny year• of 
hard exper,ence of 'he Orange River k i. Mr. O. B GIll. 71'11[LAND Mr 

a , „nzparalivel, 1 1,1 fl:.wii,: r,#:r. 1 1%.lieve Ian'ford's ruper i. certainly or vely 7,(al 

ranging „p 10 10 mile. per h „ur :11 lugh Inic/,1 in ··howing the LintentiuM,es of 
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T" { ENTRAL ELECTRI<,1 13 
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FAR«}NS »0000 I.W' [ur•o @ener•loi r. 

be installed in i. proi, ted Lhor. e .Uarsh i 
Power •inti,in, Yi,rksll,ie, E•,»1•:Ii[ .l Th]• inach,•e, tli• Jurgcht gi·]I,r.t[J[•6 

le[ i. The warl•, will c,]m,].t of 1wu ) 
line• Arranged in line 'Lhedd. i·•L]i 

line •orn.liing f.,I·r i>Il[]d•rh 

df!.1/ I 275.uul k• 

.9,ernrkir 

F,ir:n]% & ... 
©,ingr,icring & 
cOnd.11•1. und 

Ece,1 

pianr hi S•n, pnduiens·- i 

Pru•- 2,300 Ih lins.2 
1·•mperati,re T.oic• IP • 

Relicat .... 
Ii,Jiuuit Va,. . H.1 7 1,1 

'k 1 
All L•ight muL:i ...) will b,· u.]i· dulble 110. 

rype wili high wew.,™ 911.- I. -A" 1•e taking 
the €50 MW lieam now F.,ihnu• stearn frum 

this .:inder wil] he reheRTed und p,s·.ed ti, -he firN: 
incernedate press,ir' i...r on R" lin' Ther,ufter 

the st,am d-de, equally heiween ihiplicale •cund 
interrned•ate pres,ure e,lird#ne •n eath line. Finul 

expan,io• 01 The Nienm Mn• thruu,]L two low pres•wre 

/ F,u,1, Relen[44 -11 .e at ..coll],s ·. P F 50 

/ cy'le: per 'econd , 'oil r.m /8.r. will h. hy..gen 
/ cloild .. .rect water coo]¢d win•ing. The relers being 

're. .s culled 

Lt»D-- PARSONS 
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hydri, eleuric development 1,1 [he l nion the de·.ien of the danh. but I *hould m 

And [her• i·. 0,1/ d ion [h# i, of inter:i Ihal the 5111 5 probably getting wobe and 
m me person. Ily On behilf of the N,Lal not beller from [he reports that Mr. 

Pn.vincial Ad„iniNLration I investigaled [he Langfurd mentioned by Dr Kand/ck. Thai 

po-himy o[ indue.il devehipment M (he could h¢ proved, m douM. by invesligalion 
Tugela Ba.irl,.81 :,ime of the,e dam aite' 

The .LI[ //st,On | think miehi he ue]1 
mwed h) Mr 1 ai•g:ford Hm m 

surili•ed up ... 1 *,is k,Aing al the river 
well. 

*ith .1 furnier the other day and he uid, 
1 think The hei dam mil¢ Bar I ovcr Naw. [CS a pit) iG too wet lo ploughl 

and il i. Lery (1:he approximalely, lo what Mr. H. J. GRIPPER, KNYSNA Mr. 
he 6+ Miven iii hiv paper. 15 1.1/ below ihe Pre .le.. 1 #>uld offer my :Ingratul:ilioi' 
Kllp River That /te wuuld give a five or in me firs[ place on the 

very excellent . 

w hundre,1 fo,>1 hiph head. and [[ Hould manner in which [he ground hax been 
not flood Colen. 0 It .,]wl struck me wi[h covered by this /F Wha[ abou, lida! 
the /Tn 'vK[en' No handy it would be a power? 
verv good deve [opmem 

A anybody con„.121 the amount of 
1 /n no[ a 1//1 ele/ri• expert hut il water which rkes // full,4 :rnd flow hack- 

mied :0 me ral her ohVLOUS thai the gorge ward. d |or,!rard, ihrough lh: Heads al 

there „ ap:,hle of very fine dielopmeni Kn»na? I would like the auihor no[ to 

throw thi. avide tot, hastily. Before coming 
The ollier pi,inl %,hich iN not mentioned up here i iook „,nie very quick asses,nienih. 

in h„ paper. bul Mr Pelerson ,„nlioned it W'e have lh¢re an area of rhe ocean averag· 
himNel[. 1 [he loop in the river below 

ing four iquare miles. -it varies from 31 
Kran.krp That Ls cerlainly a very fine *Ic. to 5 aecording 2 th< lide. - and every ,ik 
nat I: ip i, 12 mile• lone He gave h a. and a quarter hour' 1,400.000,000 gall /1/ w mile, .ide. 1 like to ihink of 11 J. twelve flow in or,but and ri. or lOan averail of 
mile'long, hecau€ it '«s io me there 5 fe" A iry eursory Numm,ition of But 
i. a very i].eful ful] and . tunnel acros, the 

produce·, a figure of only 4 MW whi,h i, 
neck of the loop. which would be a very rather diNappOwling. bur it i, , poin[ of 
U„fUN Llatribution m hydrn -electric deve]. inier/1 There we have, in w *pace of le• 
orment. than 200 yard, wid,h. and ahoul ! 5 w 20 h. 

On the uther hand. the Ernlin down there depill. thi• Terr,hi; /,intily of water flowing 
1% lerribli rugged ind could not he a horbed in or out. four limes a da>. On the Head>• 

1,„ally / a|| Although Ihere are mineral meniseles there is an ideal situarion for a 

/¥clopmene, there. [hut might he con pump worage rer voir-wh,ch of <,our·.e [ 
disc would ly .E•v The *idered /1/ic/]arly pluionium and necemr>. 1 Jare :onie 

ir€,1 co·.t •i.uld go m millim of poun« and 
corihil Kny·.na wouln·t he ahle m aITord 

The other point 1 would like la bring up it. 1 lowever ] pul it to the aulhor as a 

i, that or ihe sili qUe'itian. Tugela. 1 PANG wilh a hig que/m markt 

Vp,•se. mu·t he .]ne d lhe mcg silted 
Thank you, Mr. Presid:ni. 

river. in So„th Africa, an,[ 1 am wondering 
if t],e origin' ""5/ors fuund /2 011 Mr. D. MURRAY NOBBS. PORT 

questlon quie 60 bad as ilis loda, [-LIZABETH: I would like. Mr Prehideru, 
[•• add my congraiulatkin,l m Mr I angfird Becau.e of induilrial development in lh¢ for a most initructive and exhau·.live paper 

Tilela kin. and industrial developmen[ I 
2 11'dro-¢]eeiric power in Souih Afric,i 

think will really produce more .ilt than if 

the 1 ind k rallow. and Lhe road .. iM. arc In lh© Fa,[ w¢ have noi been encour,/d 
in:„1: in [he foothill. of ihe Drakensbcl iii Soul Africa wilh deve]„pment* nx thi. 

are largeh •111 :rajel •iwl I Ihink Ihi[ i. niliure - due primaril> 10 [he compar:Me]> 
antilher f.uctor Ih 1 14 cauxine ox/,1 ,[/ m che:Ip .<Mil ihill i. availible,:ind [hepen.iIi y 
the river. 1 1:DA know wheiher h *ill aff¢c[ of ihi IL/6 i. [lie wk/'prea' er,hi,/ 
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that occun 1hroughi)/ the Conittry. ad ihc not interconnecled, then lhe .inionint of 
irrelriev•ble b of our •alliable /,p 'iiI 'landby /]ant wouht he rerreienle,[ b> 

figure / 1 170 MW 
If we fly ari,und /2 U.illi Afric.·n cin,/ 

afler we[ weather up conniry we •le [he Fr•ini th,)·.c figi,re•, it .ill he ,•trierved 

am„unt / mod top :oil b i. wa,hed a that under the circilm·,lance• 4.Lole,I the 
0 0 If Ihis wm ircipped 1* ihinh. U k uving in ,[and by plant thrameh inter 
reaxonabl¢ I o aM,unme [h.i[ die .ilt in th,E connection in lifilland, wim],I am-111 to :] 

E nis waukl ul[ininte]• become a ./. capical suro of clo:/ r for,> mil i ir' p, 4,n/, 
$: oblen, 

When one consider• [he u•imlric. Thit E une benefit th.it 0/1 he ,[crived 
here hydn,-eleciric /= i' comninn. in fron, [he inter·connec·/ 1 5ysten, which migh< 

thehe iountrie. the i..tchmen: :ire,i i nol ar„/ from the e,labli,hment „t· h/[rn 
gener/y of th: undy tompos[,1/1, 1. exh. cleciric poier siation. in %outh Africa 
Ihrough/u[ man> par[. of South Afrle/, and Now there are njany :1[her advaniage, in 
the problem of .[h do:. nin appear 10 

hydro·electri. plan:s - for exaniple ihere 
presenl the mie dillici,]IieN aN wrul:1 be 

k rhe alme.[ instan! av Ii|,ih,1 v for „.ru 
a/cted in the /nion. 

the ven high relithdil, wilh ap1e unkl 

Civil enpineering w.irk• .issociated w[[h r.bu' plan:, low mainten:ina· co#t"'c t. 
hydro ./hemes are looked up•n more or lea. rApond [0 rapidly changing ]:49 withou[ 

36 permanmr works. Therefore it would be dith¢u]Iv. no ,[andhy lom. elliciein :4 

unwise in n» opinion [0 stal off 0,• ./.1 plan'A does no[ change wl age, except lar 

of ihi naiure hv liming the i,fu of Much tortal,1 replacenknts. fewer highly ·.k,Il/il 

wm m accordance d [he amount of engineers requmred. coxi / production wlne. 

9)il [halix expected /0 a.·iumulaiL little wilh [he passage of Ime. und [here.,re 
n ) fuel and fuel transport chargea, and M 

On the other hand there ni,/ b¢ area. rear d#/al problenA 
d grounl con,111101IN M W hi,elve. 

So allop¢[her there are inileed 
more mmy readily for hydro elaric purpo» 4 

ad•antagex to he gain•[ framhe em/era in such cahes [ agree with ihe author. [hal 
tion of h>·dro cle•* pi, wrr investlation, sho:ild proceed #„h ihe ob]/1 

of developing such ·chinic, for [he purpax¢ 1 would iu•[ like m piek up Mr S[,1/on 
of power generaL,on. & Durban on [be que.[Kin of the 10Lti.h 

]1/ro·¢]e,[ric scheme. 
I feel [hai Lhe suble.1 :11 81> waye I on: 

minly of :„ademic importance. and will The %collish Hydr„-1.Jeciric Board m 

c,tabli,hed In [lic [int in•[:ince 10 .1„61 [he remain •D unti[ p./ al I./3 entre' 

develop wi[hln //mi• di•tance. 0• Ihe thernial wia, nd I i .©11 ihe molu 
sources of water 'mr. and then a com· pOW¢r 1 th: Sav.ena.h, over the border. 
pletely new and more en....ing pklure and in lo nike ,#le rooney ou[ 'if [he 

Entdish nin n•ay pre>ent itNelf 

Well. ihings wern £,11 rixht for On 3,>ine ve£,r. the other hand. if Nuch projects Lould :ind in addition to [he faci th.,1 
be developed in [he •icinity every c arc in existing ir:In,- 

m exereiked in [he de•ign and [0/liOn Ot 68 *1. b iII: malter ma> [hose slition:, and there were recorit of becon'"ne of eci,11,iniic felisibility C" h•- 
ad.antage of i,•te, ci•nnecting >y•tem• MIE ra•nfall covering marly manv >ea. previou• 

10 1]lir C.tabli,.hnient -dirite .ill [h# in 
iving in stand·by plant in .e¢:ierali]•u 

partlCU|ilr•y .y Lentres. and in ih,4 conncili,in 1 ,=s T{#16, <iwing t•, a •unlm. 
•a;,Le 

quic a nuniber of the h>dru electrit ·tation, 
.Ime publkhed lipur" recenit' i,• r©gard in S:01]and were put ou, „f ..inini „.ion 

- 

to th¢ ele/IricilY undertaking, Throughout and [hai Ls Holland. where, on ihe h„si. of 2 000 MW a very mipon.int roinl lo take 
inlo •·count 

cup':ily [he spine e•pechilly in n ,•.uniry where 
inscalled y: ner:Lling ihe rainfall is ant for Holland'. inler.ionnecled ver> 'pir'e and in terr•ittinx 

sv,tem. 

m<€21 a. es,inuted [1 he .i[ lea,1 620 MW Now When [he 41. tion. in que,tion were pul 
ihe ':ner.iling sm'ion.• in [Ioll.ind wer: 

212 



A...,Al·!IN 01· ....... ELECTI:{ In UNDERTAK]NGS OF 90[ITHI·IN Al'RK A 

grain ·.ery much „hen ihey found theniselve. Might it should nni be diflicult m render 

in the po,ilion where *hey Ii.id to Fur.ha. what wn, awled far in ihe tables, viz. the 

* million pounds' worlh of /wer froni original cos[ of di/ribution. pia / in /rvite. 
I'"dand in [hal particular year inclu'ing all bitildengs and Civil Works. 

c/mected wl Ihe (Ilrlhu,ion ,//em. in 
Nevenliets. Mr. Preaent. 1 fect Uni 

other wi•rds every[hlng excer[ generating Mr. Langford ha. brouehz up a verv 

Imporilnt point al thr, liage. 1ha[ will P|"I 

ju.tifv [he fulles: inves,ea:ion. 1 feel Ther¢· Mr M#r mphasikd Lhal ihe a¥(ruge 
fore [hat a hodi •hould he formed fur 'ha[ 4 of /.tributian todav >hould bc in the 

purpose. region of £120 to £150 per consum=r. 
Th.ink g. Mr President. Mr R W KANT' 2.1/h/nneshurg) 

Naul [hal iN ag [he c,ht per kilowall for 
THE PRESIDENT Thank you. Mr. 

generating plcial h:id rigen consid/3 li. the 
Murra, Nabk :ame a[No applied to dislrihulion plant MI 

1 am afraid we have run out of linic Kane dd not .lgre Ihal Ihere waq much 
van:inee in Ihe limil faclor of lown, or the 

(Convention announcements follow.) Bm:41/2 0[ buk consunierN. 
CONIKFATION ADJOLIRNED He 11 i inle,1 metho,1 (a) would give only 

higorn:.il val„ex: but no ind,calion of 
MEMBERS' FORUM 

pre,en, day value Melhod [b) could only 
0•Tresuntingat'.ir he oper,iled a.:„rately with con.iderable 

4 Mr K.rne thi,/gful a be• io wrile off 
Om-musfer Mr .1. E Mil.hell {9£,Ii.hun) .ill bulk .1.,el..lt the end,if !11© ]tfc alkiated 

OURSTION 5' ··The annual ele.:rical 10 . i,ch A ueb, „, he In. inia ined [hat under, 
Mi,lic, rubli// in the MUrmipit| yeal 41/ted mb or .imi, were prefer:Ne k, di. 
book contain comparalive figureN. rel./Ing ¢10·,int! an inflatid V.Llue 
to 'he ",0 01 'lixirihi 'Ii,n 9, Nteni. of rio.1 OM 11/M AST['R: Ated Preloria as an 
Municip:,[ines I[i.obvioux fromihefigure. e•.•inple where a veD large percenlage of Il, rubmitled by •inie local author,1•e• ili.it 

iwpill wn• .al,1 „ one con•unter: thus Mr. 
the do no! all arrive .11 then, in [he ernie Milcheit intimaled [h./ bulk Kupply should 
way. for m comparing then, we find thai in he 5/nonht for the purpose, of evalualing 
The case of l,niterlaking•. Ihe sim of I :,6 
•miLh [he variation i, from aver,iges. £131.f•) up to 

£85 1,000 L .ld 9% mi [hbeing 11 78,000 (I918 Mr. VANI DER WALT ( Krugersd<}rp) 
59, In •[:/Line Lhe m[:mof :, likedic Far in con'iderine (c) 11'he The correct 

cumpuriq the maxinium d:mand wa. a. :inswer referr• [he que,tions 1/ a paper 
*id:red but 1 admit [he number of e.. in Pretorm in ]45'. indicatinle con ...U' 

glm:rs. nule: / niain, :ind i,™talled I n. mcihod'. 

forn•er capacily should he taken ini OU[ZMASTER referred [o the .landard 
account / 4*1# or the Tn/itule / Municipal 

Which „ con,idere,1 the h/Ir·- Tre.-rers and Accoununts. as beine the 

(a) Tn keep addinp,_urrent capi 11 M accoming system. combining hi.torical expen 
ditur: 00 J previoll' 14)tal' colt. the arnouni written off hJ depreciation. 

and Ihe hook valne for :he year in (b) Axfor{.1)holdeductforn}holele//ip question. 
In lh¢ Quinut,aer's opinion a. accurate 

men[ and mains dismantled. 
comparixon of diKIribution COK'> between 

re) A, for (, 1 but 1. depreciate annua l, ? Gr undertakil would not he achieved by 
(d) Any 0[her xv;[eni which should he taking the aclual M per consumer of dib- 

simple? tribution. as had been sugge.ted. 
Mr. GRIPPER (Kny,na) confirmed Mr MILTON (E,com) Ihought h it 

that the figum returned hy nian, under· ve.•• unrea[I•lk . conip•re large 1•iwni. 
takin. appe:,ral to he ridiculou., Yet he where [he>· have primary und Necondary &3. 
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trihiltion mainc, apart from distribuwon nel- Voltage consiant on 111 3 pha.e. I 380 voll 
works. with small places, where there m helween phil,es durnig Lei. 
aim(>41 entirely reticulation 0 ihe indi•idual 

Nui r The difference of the con•un•er. currents in the 

„u[:r phaxe. A and C fron, ch„ in 
He fellengineer. were pr,marlly cancel n,/ the inner phase B i• duc W (he 

with the al. of Iheir final reliculat]on and difference in the nugneric ,ircuits " 

diR[ribution to .In·.imiers In /11 u.¢11|GLI: 
comparb / lown:, the value of the'e Mr. MILTON ir,com) pointed out [hal 
s[atiN[ics tende.1 /. be los, •ith Elie 3 watt meter me,had individud 

Mr. GRIPPFR <Knysnal reading• could & mg mi•]eading o•ing emphi.ked 10 

that whal ,houkt ihe .hift tif rhe really he ilefined neutral. anii the a, the consequenl 

ca/[al expen,liture aller.110:1 of [he voliage po,/ ions on the wa• tl,e lutal capita! 
1,kin€ in operalkin mer. However these at the Unle figures reading, laken in 

were 

called for. I le consideral it Ellogical to hape aggregale were Imire accurate than [hoE 

an historicil record achieved with the which L-al 2 8:ilt meter 
would / adding nielhod from year lo year. eventually reachmng u 

mlly inflaled figure Mr MIDDLECOTE (Pre,orial Ihoughl 
Mr, R. M. O SIMPSON (Durba,il 6 a Lareful tie up of 111 neutral' 

ree@pitulated the metho,1 of recordii,u <'f Ihe finur wire supply I ihe [ran*former. 
cap!,al Q.I. in Municipa[ acci)unting He would minimiye error' 

appreciated the que':lioner's diffic/tie,, m Otll/.MAS'I'ER rugge·:led ihe que,li(>11 Ihal it was impralkal to div,de t.pial 8 amblgl]18" .i 1/ 11(.4 the 1 wart meler 
„pendiutre h the number / wikinim wax io be connecled for leg. but he Iliought and :Irrive al :i ·Lo.[ per con·.umer.' Th, tile· 2 wati meter preferable 
an:wer wi. influenced bv /2 9/7/ of the 
consumer. He con.ider/ 11• dangic. Mr. L.OMBARD (Germ,Ntrnt' clain'ed 

offered by Mr. Or/per indic,le.1 t,)·A:„·. lex[ boiDA. recommen:hht (he 3 wall method 

cohts were appr4ix,illateb [hree t]In,EN hJgher Or J/ST JON 11 Whai minimi,m insull- 
than Prc war. lion re·.,4.in./ in nieeohm·. would the 

OPIZMASTER: .ummed up hy •tating Fi,rum rept:d i #i/*#r• bet»een HT 
thal the IM'[A *lem ,)f accounting pro and I T winding, af a 6300/400,·230 voll 
vided the most .onvenien, mean. of re„ord 400k\/A ail-filled tran,former. .ii normal 

ing a«ex .)per:,zing [emper:,lure.> Sland,ir.1 ,[,alfica· 
OUFS]'ION 16>n :in,1 I ··When h,inilhink. are 4,•e/ „n this pdim. te•ing 3 phaw 

M:former, In airmine thei, 1]1·1(,ad Mr WIDDLECOTr (Preloria) stated 
Iii„er pind three wa/meler, are used lo illue wah m acce/ed fi.rmul:, fur e r Iblkh 
mea,ure thi, Im. differen, w 111.1,» read ing a •al,Jactory in•illali,irl re'l•lance in 
ing. lire imblained in the :Irce phia,e. In the inegi.hm•. Reference m ihe manufaclurc of 
c.the of Nome· [ranitormer• il lia' even been the tran,former in each itance. wa, the 
fi,und that the readmp in ene pha.e ha. a an'wer 

n:g,itive value. Thi, w,iuld .eem li, indicate 
th.,1 [112 Dhkise £/gle exceed, 9[J- lagging Mr. il CRIPPFR (Knym) agreed ihere 
th.,1 narlicul„ 1,h:x Whit k the e,plim m w staridard formula: he al.40 %uggested 

3n f.ir th],4 /.in,!Ilion :i, one would expett that reNts .houtd he commenced before 

£ 111/ rei/„1/ for Ehe tw<i ourer ph,Res narmal operational temper/,ire on the 

eu].1 be approximarely ihe ,ame? traniformer m reached. 

Fxample· 1(JO kVA 130-220/380 41 Mr R W KANE (Inhannexburg) 
DY It. concurred [hat 'operating temperature' was 

*r Wn,$9 Ar t. Am' [he irux (.f ihe que/m He wled thal the 
A 5C1 163 normal m"'ll:mon he'Reen hien and 
B 160 7.5 vollage varied fram nhaut 2.900 10 1 
C 1734 10.5 mee,mmw M r Kme quited a [ex[ book 
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fermula ilf ine megohn, per lin 41!ix wi[h Mr. SIBSON ( Bulawayo) queried [hal 
a [tinimum of 1 111:gohni. the pri,]cipa| adi•,i•tage i,f PVC cable m 

M it W„/01 he u.ed hv cle/ricians, thu, 
Mr. LOMBARD [Germiswn) claimed bvi:iting khe ab of cable iointer. mal 5 marm.il igued h, manufaclurer. 

regarded [he mega 12/ u.jul only for .Nini- Ol [IZMASTE R agreed PVC cable wa 

paralive purp,>·,e·. Ilieh vollage m. the labour u•ing, 
anly......./ Mr RMO IMPSON (Durham .ald 

Mr. M IDI.Ra>Tr (Preharia ) argued he wli, a little ctincerried ah:,11 the dilliculti 

th.a in<ula,ion n :iffected lia[ 0/19 1]1 11]]din: iuilable ///ing an,1 lerminalion 

by ihe lipe of ail u,ed. but h variance in method. f„r PVC cable, No ideal €,lucion 
lh. dryne.4 of the W r,aper been pn„// by ihe manufacturm 

C hear Jointin, e ./d le:id /3 ing/•3 c.f 
Mr. VAN DER WALT (Kruger.3 orr) • ater, th h.i,! been qugues/d 

exprev£d the view iha the degree 81 

te,ling depended I„/ly on how urgentl> Mr. f·MI·RY (Ji,11/nne.hurit) ./id in com- 
the [run,fornier wax required. Given the *ing PL- ':, ble, '(331 Ma' Ihe essence. 

1,1 a proper high vol'age teq wa' 1]le P/C had i[, Ridinniape up to a certain size. 

but :,bove (hal paper was more gdvan- 
an er 

ifim hawg reganj ki [he exira i,1,/6- 
BARTON (Welke,t) said [Lt atexl tl= *I. 

book on the gibled Raw Ihe fieure of 1 
There were, hi.wever. numer:,u. •ypes of 

megohm plu, twice ihe line voltage in 
PVC 

kilim,ait. .c, for a 66 KV tran·,former the a. Bell j. paper cables Mr. iniery 
dlia di/eren, techa•oue, for Inttllng ligure w.i' ahoul !4 2 megI,linx' 'Ae ./!I l,niter varying '·Ircum.ance. 

OVE.STION 1 : •·Severn[ Munic,pil Mr. MILTON (F.clim) claimed Thal in 
¢]ccirkal under[aking' le i.. u.' PVC 

hi experience PVC ,crvice joinic „Duld bc 
cable for service connection, Whal are the e.,uted quickly lind */,aorily by an 
advantage. and/,ir dkadvintage. of u:ing electridin, provi,]ing (he manufacturers 
6 type "f 4/ in#ze id 'if •L••er in•tilawd 

reetin'Triendati,•a. were :lo'ely followed 
·,leel tape "r wire arminired ahle for 

Faul, could :Ign he reclilled much mi)re 

..1. cannectiong)" 
quickly than with paper cable PVC cable 

Mr. WOOD Areeniging) infarnicd the e ,#w .1.1•1 ,uitable for abe the ground 
di.trihuti„, boxe.. the: •dvant,ge: 1,f which 

foruni ihia nalv ,levelope,1 Ninting tech- 
Mr Milian,unined nique, ,/ PVC c.,hle, #ere achiering 

,ignitica]11 redi,cli,m. in eo,t, in tinie Tab•,ir Mj. 1. DOWNEY <irrings) /Ented our 
and *:thilitv a, ell ai, tnate,i.11, He thai he had ¢•perlen/d ingre» of water lilli 
furiher ,„greted [hut PVC m more ver th¢ 10,111, •if PVC // paper .ervice cable*. 
ut,le in 2.2 •nil Ii, aliplabiliev #hinild e:„e he // proeeeded to nuiline the method* 
training pri,hlemq Mr Wal, referred hy whi/ thi. problem had tion overcome 

generally ir BS N<. 3146 which he thought Ot J 1/MASTER ihen de/ribed in somc 
lould &: i. as#... .engineer. 

detail the n.elh„d of underground jointing 
Mr. R M. O. SIMPSON <Durhan} in of PVC cable in Native Townships in Salk· 

incul, ir vein ,>aid ihe queslion referred to hury 
PE'/ cable. .ind then m wire armimred ste/1 Mr C i OMBARD (Gerrni/,inl dis· 
tape paper ingulaied cable. and he h,iped agreed d a r>rev,ou• spe,Iker in the use 

PVC cable was noi buried wirhou„ i.f polve:12 re··in type i.in,4 with PVC 
arn,-ne rable. Mr hinnhard claimed [hat the 

to '.el 
Mr. J DOWNEY (Spring,) peri,0 required for thi·. cip.iund 

gave m 

depended largely on lemperature. example .howing PVC cable joint. were no, 

que ts inipervioN, M t iler h .1 prephou# QlyfSTION 30 & 3 ·+One problem 
:peaker had •.ugiee,led which memherq #ould like dis,-uised k the 
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que•[i'in 'f Le'[ing insuillation• el>nit,]et" ti them Mr Kane· then referred Ehe 

M Gairnnieni Depar:ni•„i, 0/ P W 11 . an,hug,Jolix word,ng of [lic Wiremen'N Acl. 

S.A.It & H. etc 1. and :illuded [(. it, p©*,ible :mendmem. 

·(11 Are ihe Pri,vircial Authorizie, OI!17 MAST!-R implied that non 0- 

exempt from 11·/ provix],84 i,f [h, Wire- operation h> 111/ Cl,ivernnient ma> lend w 

men', and Contructor'i Aa und the 11 I delay .upply. 
uut],0,/ie. 03 law, when thev /1 w.ring QUESTION 24 ··In ile Uniled King- 
•ork in pn,ji'Lial buildine Wihin ihe kai 

dom ft„,ed .nekel outlet, have be¢n intra· 
idixt :/1 of iurildictkin? duced i pr,ilect power circuit• in lhe hic 

(2) WI•at i• the po•[ion when [he 'iring Ihi Uie niember, think the Nanie method of 

work In (1} 1-ul,uintrae// 1,1,1 Iii :in Jin,lecting p-ver circuit. ,11,111,1 he 

44:11 i ntrachir who may e,en he encour„/ m [he Union?" a 

Mr KANIF C Ji,|i inne,ihi,rg) advi,/ Thai 

(3 3 Ha. [!le local :@/horitv [he righz in tuar wket outlet·· were pern•i·••ble iii The 

Union. and wele he 111,),4+1 12 he 
I deniand Lhal th¢ mong wark k carlied 

eneouraged. in 111,1 Ihev A/.1 [he appliance 
i./ b# .L r•Ki/// wiremen: 

(1,) Jerland th,11 the wiring w,rk bc dorie Mr C. LOMBARD 1 /,ern,191:)n) c.illed 

uu:rding to Ilic loof authority'% bv. for tivinments by Mr Um Ahliten 

b ;Ind wiring regu|ation, Mr. 1 K VONI AH] rn N (Sly,11·illl 
M 84 lize „11,11:11:,in 1. accmlince with *red lil u consilmer whi. wh//uted wire 

the h,·laws before cozinecling lo the fur the whi fihe '11„% the Iplisne¢ N. 

13:21 ./111.irity suply. 4 alive. willi the plue removed Mr. Vi,n 

Ah][ten went on u. decribe h w *he 
Mr GRIPPI R (Kny,nal italed [hat in pri)ble[·l /'ll rce/fied 

440; ,/ tl/ ca·.e, of which he hud know· 

ledge. be it Government. Prminciat or OU[Z.MASTER uid thean•·erappeared 
oihenvi,e, in·,uillation, wert· conducted in 0 he th* Ih' rn elhil of protec•ing i•iwer 
a cor,1.ince wil the requirement. of the Circulb under di-u„/n. was in f.el. 

lor,il 4,pply authoril, Hc went tin loquele :dread, bring encimr ged in the Union, 

a legal ./.1.1. whereb• it w. ./milled 
OllESTION 28···Shi.1113 144[mictpalilic. 

thal ('oune]I :i,id il• officials were bound 
not eaw ihe rextrl:tion. <.f direct·€in- 

by Ii,•,i! by I,,w*. Und miul,1 now 
endcavour to 

line 
abide by (he}ii. whi.soe•er owned the al'rung .4 M,it.ir'? 11'e lin'It i' 

freque,11[, a. 1,7. ... 3 hn for 3 pha,e 
pre/81L' he Keniced 

Moti.r, und 11„. 7„ild he retaled to Ihe 

Mr JACKSON (14<,vincial Admini,tra· C"1]4 u 'i ier, Lonne' ta} 1 1 "1 10 1hat ared. 

lion, lape 1 iwin offered the opinion that 
Mr {bRIPPFR (Kn»na) though, ihal 

the stale e mit 1•lind hy la h·hm <1Ttll! f. rm of comrol relale,1 1 3 the die of 
bul contract.m were 

4 wvice w.,< dwrable. Mr. Gripper 
Mr MILTON {Escom) painted out Ih:11 referred ... 1, Worce'er in lhe Cape 
ihe /nn. (here w„ ni,thing I /TC.•It shere the h p allowed for direct ·taming af 

e *AW Aulhorit, domy wliatever a motar wa. 4 plus 100P/'R P repre.end 

=•ED:· )rk 11 wi.hed, bill ir c.iukl no, c„inre] 7 the we of Ihe grvice in kVA amd R the 

/ al Aillhorit¥ m connect eh wirk 1, m per minute the Ny!,chronous *Doed of 

the motor Thi. me mt ore could •tart . ' main. 
1 11 p mi,tor in '141 1 HIVA in"Ilatian 

Mr. R. W KANE (Jolia"Chhore) argued und up to 9 hp im .3 50kVA in•[allation 

lh'In pra•t•ce varioug 'ivernmenl depart· 
[i,ent' were quile Mirepared zo co·operate Mr M LI TON (F,com) tted [hat / wa, 

0 [ral Municipalitie•. until a diput: now vener:ill< reamwd that the maximum 

mk. arnt ihen Oie Government uould chan„ in current. which e,u]J he perm/ted. 
/001, claim 14/ :he | Aw Jid Ii,it apply on an> »ter. which i-]d not gipe rke 
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M ilic disturbance zo „iher men.. •214 0./ three pin plugs ftir all apparatus. and ensur. 

where Ihe maximum change related to (he ing tha[ every earth fuUM be„]Ild,· in fact [1 

faull M VA t,f [he i.y·dern under „,wder, rhaxe .i neutral fault I. obvial ing the 
ti,in wa• limited ti, 1% Mr Mlikin fell 11,ut neces*it, of earth leakage device. 
[he diveR factor; ni,ide the mible,n u,14, 8 
able by QUESTIONS 3 a 'et formula Individual .n:1 asm=t 3,a,- ··1, hub 

*ft, .AI,al. /discd eleciricie nece„:irv tor [he j.ucce• 

of rural electrificalion :ind if .,0 to whai 
OUIZMAST! R agreed each cuk of dire(t exlenc? 

on *laning /,/1 he .1,1••,dered mi F 
Does the fu nient' rming cionirminity require 

el/[ricily and if „3. die: de rmer require 
01/FSTION 36 · tfunh l.euk,me /'ni„£·- a subsidised ·.elling price·) If ·.i /ho qlmul,1 

ti<,A}(>ri•,WVO}•i®·Inauliatumt· make /0,1 1 he „,hay·> 

Whem rant, Leakage Mr I J protection GRIPPER equip- (Knrna] fell Ihe 

men 1 fi,r low I .1[dee imiallations i, qucilion was .....1 10 41 'on[radiction IR,w 

av.•J|able : 1 rea..inable prim: and ft.r all m tom, m th/ NUh.idi,ed ele:[ri:ity should 
praelleal pur/1/1 1. c,Inildered ti, be no[ be linked with the terrn ukee„. Ile fell 

in :illible, especially 11 uie which the question might we]1 led both the con· 
operate <41 

the prin,:iple 'f .... :impJitUll'Ill ]4 It sunier and 1]10 aulhorily inio the wrong 
not hilh tiltle Ih,LI the 81£,11:.1 m / cur·111 channel of [bought 
Icaloge pr{*eclit),i 'uipmem for linv Mr. 0. 1 MULLER { B]oenitanteil 
vo],age inst.kil:aions be m•de Lon,Dolizy by intimated 6 Or/Bition ta vAB/tion 1.1.# 

Mr A JACKSON /maial Admini- 
Mr. DAL1 ON 'Joh:Inne'hurg). L.ffered & siration. Cape Town) as,ocia,ed him•elf 

written contrihmh,il by Mr K Ad# 04 -th Mr Mul]¢A remark, 
Ii,hannibil who m unahle 1,1 he pre,en! 
Mr. Adam.4' hrs: p,unt wa. all t.ne. / eard Ol'IZMAST[.R re/,pitul:iting ,/id every- 
likage equipnient we/ 4:4 full,Me, bed, belle•e,] Ihat a• egery ·,Ipplk .h„,ild be 
al! liged reelihers & 4.mic type, b:,011.Ny, Ccon['mic· regard]24, 
Mr. Ad/ms made the poin, ihit it wa• up Mr W 11. MILTON (F.·,cm} made [he 
M engineer. 1, de,ide whelher eartli le:,kage poinl '13:" in I 'C,)191 11 rural equipmen, .hould he devek,/men' Ing,alled or I„,1 

.heme wi,uld nor be :men:lined unle, it 
Rioune li law a M,1 m,d tliine was 1-4/ming 

Mr JACKSON C Pni,incW Adminixtru QUESTION N) 6 in view of le #lon. large Cupe T„wn) hald the :in,wer 1„ ihe proporthm { pn,hably 707. 10 7•7 ) „t 
que.tion mili <urely depend „n ihe word expenditure [hat i, denind (load) related 

re• nable' in relation to the enic 'f an und the current empha:„ m higher and in'11]13[k'n. 
higher ]053 raline „f appliance. NULh il, 

OUZMASTER coneurred *h Mr. ke[1 les. *10»1, ato , .hy is ther, „o id/enipl 
Jackwn'. view, and asked if .in :,Al.Le lo per,uade lh¢ Soulh African manufacturer 
ci,Lild indkate to /•P[ore the i priee [hermal /oraM¢ type „f 

app|]ance. with parcic/lar reference (o the 
Mr. G. R [IAIN (A]hertor) 4=king I w Bantu town,:hip 1.1:,1? U,hal *il.ze» ha, 

[he /:inufacturer e Mve as a pre#ent day been achieved in this field ' i 

dical,im approximalely 'll per 1,5,1:/2,1,<ilt. 
Mr. MORRISON (Johaiumli,!rg) vid 

08/MAS]ER suggemd it wa• a que•. Mquiries had been mile in Enyli,nd to see 

Uon 01 ec•nomles He did M agree all whether n m /mihle to develop wnle form 
earth leaka@¢ device, were infullihle of ihermal storage heale,· thai woukl le 

suilable for Native To*n,hip, but wilhoul 
Mr. A. R Sl[]SON (Bul,wayl w dle muL,h Nucce•. Th, prowit appet,red [00 

·.olumin in the Irict adherenie (D the uxe of expen•i•e for Native Town,hip, 
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Mr 11 J. GRIPPER (Knysna) did not protect personnel and ¢4Uipmeni fron, this 

regard diernial /mage as a practical haiard.' 

prol)05.... parliclarly in Nat[. Town· 
Mr. WIDDLEa)TF ,Pre,orial though, 

ship'. [rouble might ari,c / [he earth rexi,wince 

QUESTION Ni) R· Do¢' ultra ehcap ot ihe eleurodes w„ not ·.umcientl¥ 1•w 

electricily ca•Ne a di'ortion of ./uni¢r I¢ believed the Ruilwa Y. had experienced 
demand and eapilal inve:(mcill 1 111/ ,uch dUTIcullieg. .mil sulg,ied 111¢ remedy 
detriment of [h: economy? M F filled type low volt'ge protection 

Mr. W. H MILTON (123Conll reafirmed OUIZMASTER a„eed in hk experience 
the #iew th:,1 11 wa• impractical to sell Mr. Middlectite's *)]u[,an pia:, sound 

el.clricily, at iin.ononlic rate·, [See que» 
Mr. W H MIl-TON (Fgcom) referred 1,) 

lions 3 and 1/ ,)1. Cheap eleciricity in it.elf 
wi a]I righ'. provide,i il w.i•. ·.upp]ied two nielht>d,. ve the mlwing Wansfornier. 

on an 
and [he p discharged [ube.. He .ugge,zed. 

etonomic had' 
however. thal the nin.[ dinteerous condition 

OILST]ON No. 9 Theoreli,ally. ele,:- e due to ind,ked voltage ratherlhan eariIi 
[rkily lariffs 1/ painxiakingly worked oul re•islan.. 

by the Kupply authorily to ensure an OUIZMASTFR conclirred ;n 11)is ¥iew 

adequate an.1 husines.like return from ih: 
wini' cla»es of conNume" acconlinp, QUESTION No 14 Should not ihe 
mainly. [o rheir demand. and load factors wipe of the A %1 Fl] and the dulle. of 
Thk heing 6.1. Aliould a consumer have th¢ 11/ Secretaric. he widened hi make it 

right [o eleci the tariff under which he d.ire' pov,ihle for infi>rmaiion on [enderh. and on 

Vply, „r /0,/ the right be ve./d in ihe other matters of common imere.< 1. b¢ 
supply authority' ew,hanged and circularised among nicniben: 

i,f the A.ME.C. 
Mr H J GRIPPI R CKnvi:na) argued [hat 

if ihe tariff /equalet> covered & pard¢ular Mr J I. VAN DER WALT i Kruger · 
ma. ihe consumer need not be COn,ulted di/ men[Ioned thai Jusliec Ru/d', 
However, where liv, lariff, were available. judgemenl In Brilln lah agalnNt ring price'l. 
the ionwumer /,itiki he Am the chod. and there Ihe whole mar was being rectin- 

'Mered. Mr. P. A GILES (Easi London) con· 

gdered thaL [he consumer *hould M have Mr < DOWN IE (Cape Town) iuM,ted 
rhe righ[ iD clect 11= lariff. u nut ·.1•,ch t,Inc a. ihai more caukt he done [o keep Lhe mem- 

uniforn' meth,/ / meiering "s /1/0- beo of Ihe Convention in touch %·hh one 
C-: ced Ile:.ritinued.[hai it wa.impraciical another. if tin,1, by mean, :f having a regular 
E hue 

1 1.triff forever•'"•unier. solariffs puhlicati./ On the .ubiect i,f inders. Mr. 
ere therefore divided,nio three ciass, CJC-€ Downie •uggemd il wiwl • quik inzerN- 
on'¢•li.·, commercial and indu,[rial. Mr ing fir mennher i kni- whal pric= were 

iles thought the authorily Nhould ele,1 11. obluinable for lr.m/„rnier·.. cable·.. and 
tarli!. and [hen enforce / <wher equipiiteni, ever[ Im the exi.]11 /f 

QUEETION No. 11: C·an rie / •tation having perginal nol• about individual 

men'her' and No M earth potenlial. under fauh condilion, con- 

„iture a seriou, hazard as far as under· 0[l'ZMASTER propo,ed the que/ion he 
ground piloi cable circunts b/wcan sub. placed on [he Agenda for rhe next ¢):cel,Gve 
sla[ions ft' protection. alarm and communi· n•celing. 
aion purpose' are concerned and if :). 

what precaution• should he taken in order io FORUM ADJOURNED 
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FOURTH DAY 

THF PRISI[)1 NT: Ladierandgend:men w 01].' 1411 nia< r Uil'ien ec hoi'p 01 ]11 
w¢ can now slart with ihe husines, of 11'.e *MI jaar haie heter •] ga:in. 1 k wil 
di. The N u an ihe Agenita is ch: dan w hierdic gelentheid gebraik nia / 
Annual Repirl of [he Sccre[:irie,, .inil I'll M mnr. Ewing en die rin:in,kimmitee te 
a,14 Mr I wing [o preient h„ report hed:ink vir the manier w.,rop lillie die 

rekeninge van il e rerenling gehanceer het, 
Mr. R. G. 1:WING, S[:CRFTARY· Mr. ek wit 0,#k yebri./ 018/k p,11] d „ /leelitheid 14¢•iden[. [adie• and pen,]emen 1 he Reporl Ini v.or I /| dai (.4 (|Il finahicle Ive 
1 been circulaled. and if there are any m 111 hierdie verslae uiteenses,1 goeil •e 
wic we will be ,:r> pleased I deal 

.ir keur m aan 1,· neem Dankie 
ihh :hem 

11 iE PRI NI!,r NT Dankie Raad.]id 
1'11 f PRESIDENT I all on CIr 

84/am Thank w/CIr Allenalit I now Bligimul :<. propome a vole 0,1 thank, le ihe 
La•|,inC]r !1*/1/•ond 

Secretarl, and the /dori/8 01:he Report 11.0[Mi•.11 
CIr J J.}IDI:1:MAN. KRUG]FRS,·]ORP Cir P. G. C. BLIGNAUT. PREIORIA: 

Mnr. die 
Mr. Pre:ideni. daniew here. Pre,ident. el¢•tri:11 en,inee/ u:ually Krup. 

c kbrp ix die h„,Al ad vir, ile Wit w.iler. r.in<]I arc vcr¥ cons/valive but Lhev are al·.0 

p.<ip]: who ne:r aecept [hin/ as ihey .ire Mnr. die Pre•[den• ']i: I• VIT r.dnn•Are 
4 alway' wan[ to alter thein, 10 4 n baie groot eer en '11 vo,irreg om die v",i, 

Lhen' up. ·.[ep Llien' •lown •r,1,•4611 Iheni •le] 10[ die lanrame van die i.wir ver,Lg ic 
cr eonden: them kon ikradeer. Alhoewel da,r tul m> 9 

vriendelike As I /Janced [hrouph the acouni fur ihe waarskuwl ger,g i' "1" dat 

year I mnice] on. r,adsled: natuurlik the flures for the All>:1 n hlegir t.ing previou• 
year being (enced in. and [hai immediately drudig ix en s:]fs lief 1, om haie le pr,i, 

vin,1 ar:juxed nir .ing/lukkig m hie,Jie m> .21'picion. [hit thal nouia ek 
musi he .1 

transformer There i[ wa,! It 1»ib]¢ miur]11::i,N,en die el©kno-t,gni/,e wa• tral» 

formed from ingenleur. In wok pounds to rand. And as 1 krliger,dorp maak :in• -eni 
Mebru# further down I v.in ele k tri,il:it Du, vii u ook Eaw thai the exce« 41('1 

expIn da[ ek diture natuurllk over ineame wa': co™len,ed to ihr op yevilarlike gron,1 bewerg 
ind,en dal & nle ilaudie accumulat¢d fund. waarskuw,nu w dicount. now ihal iu.[ 
2-m¢cm nic W.in[ kme a deee,e m i.ir rhow, /,u how [hey do thing.. 1·ale •k/.5 1 k ver»• 'lati,/1/ diuir mt 

Mir. die I,re.idern. wn slen wa. ilaar die abluiting ¥ inon, liete 
redelike groot uilgliaf gewees. diI i. vern[ 
m ek vern¢c,1. M le .krywe 4 ctate, tlial wi,h w .lie fell Mr. Praident. 1 mh 
dal daar heelwal uit/<iwe. wa. dan die rhe c]/he Lie4 heiveen the nienihen ot the 

referale Fed:ration und wive! .19 a.in die illustrbie' M [he [Inion, and their co· 

ver"/ 1/ die skrif vir die ingenieur• ('Perall<,0 i,1 the field Kif :!eciric,[y 'Upply. 
bed,/1 1.4 m die ,]InKInide, th¢ F vir road•loile uropean ropulatlon h.,ve brought )ig],1 
Gevolglik reken / d:,1 ek .eker nie veel to a d,rk parl <.f Afre: i, whi.·h 11:1. t.Kn 01 

daarop kan el nie. m iar ons vcr.1 ian „ok advantage to jIJ races Yal, h ve /,41, 

da[ me[ per:inderd: om,[.indighede in die pr,Men„ in the Federation. wl„:11 :ire nor 

£(3:kon,4 illnge Nal verander m dis•imi[:ir 10 11-e u, South Africa. 
and we are all determined 11 cont,nur m 

Nou (ms weet namrllk m elekirieseteit build „n the liyhl th iL we huve bruu/ht tti 
veran/r die strnam oak ged,irig, hy *,3.01, M ripitiV: p." 131 Arri•a 
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1 hi, i, rotlected in :he Annual Reprl Ual u reken dat / ·n 4//re h/rag herelk 

of ihe S¢,reiaries. m the paper, delivered. bet 04 d/ wel n,e w a:ineewead kan word 

„d the »mpihiuni w [lie reticulation 1,9 10[ die hulp mi,kien vail minder hevoorregle 
Bantu-oraN y"u 'all I Aff/an-- Ared'. htudenle 4 'ILI|' We1 wil hel.w:i:un in die 

1[ was a grea[ pleasure W study .uch a riging ··al] ingenieurswese nie. 

ie/1,1, iti/I ] ai" fi,ie [lial with se"/arie• Lk glo J,ieda,ir h[-/muwnie. ek 
wh ri, ID./1/lson & Eging (and. Mr Mil no, ook my waardering '11'preek vir dle 
Pre,den[, thal. 10 i„ me:in, ·'Mr Ewing-). mooi *Re wa•rop Ji¢ Nekre[Arie,e hulle 
6 AN:OciatiOn will w from s-,ringth lo Mlae vir M voorgel' he' en wo••ree[14 

*ir¢ igilt. m die Prehide•,2 wens ek nou fiurrneel die 
Dal, wil ek gra• act ·40 n pulil),0 ot w# wa van m. Blignaut lot aarmanie van 

aniank in •erhand met die FInandele- die rer,lag le Ke//Mr Durkie. 
er.I.'g Mi,r // Pre'iden! d[ L' nan,urik 

THF PRFSIDFNT Thank you CIr. 
erhlidend om Le kon ,ien dat hierdie jaar Hoffman. 

unar geen Nte/le Nkul,le or verkope van die 

·erigtinge wi" nie 1}11 •preck naiuurlik 1 Ile'lr CIr Hollman 'aill 'haL 'here waK u 

"101 dele. i ial, eri ll; he'igh:i'[Npers,ine i, horige i#· ea™[le• iii Krugendorp For 

hi informali,„ T ali [{t|| Iliu Lha[ (her: 
11 21¥ 0111.lit le kon JI. 1)an het ek ook 

iN enierk w,A wt mnr. B]ignaui ,]ree,K . clucile facli,ry in I ivin/stone. and I 

c.in in d]2 a•.ore 'ify:lope iaar hel u >011 [hat the 1 iving·,1/ne Publi, micin hel. itat [1> 
Aur.ialion will he able m as#IL Krugers- 

ie opgahroilple k/pitalctond; net mooi vcr- 
cand!¢ 

*hem van £4.460 w die b¢drag dorp M gel in ti// wi,h the local 
van 

8,92noo M,ir 'Ii. Pre·.,ilenl. 211 ek wil factor>! 

zrn.,g h,enl,e gedagle uitspreek vandag Are ihere [ot :iny coninienis. genilemcni 
„Inle vir Jx nabye Iock.im. of daardie (THI S CRETAR]ES' RI PORT WAS 

8/hoople f„0.1, „ 1/ ,im te kom indien ADOPTED). 

JOHANNESBURG MUNICIPAL PARKING GARAGES, KAZERNE 

LIFTS by OTIS 
OTIS ELEVATOR COMPANY LIMITED 

222 MARGIiALL STREET JOHANNESBURG 

221 
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Annual Report of the Secretaries 

To ille Pre,iden[ and Mcmher, of ihe Ahso- were wele,ime,119 IIi. Wor·hip ihe Mayor 
cia[X'. i,f Durban, Ci,uncillar (·yril Milne. whi /1/3 

Aially •)rene, the ninven,ion. The wl 
Mr Pre,iden[, (}en'Jemen, .,11:11.lance of niembe„ delegale,. repre 

11 give' me great rle:I•ure ti, whi t"a .enialive„ i,/clik, vi,Li.r, and ladies 

the Annual Re/.rt of yii,ir A. Eadon I.1- ant,•uitled iii 501 

ge,her wilh the fle,enue and FKpindiure On behalf of [he Pre•ident, Member. ot 
Ac,ouni und Bal:inec Sheet fer the Mnancial the A-Clation and all inher, whi) allended 
>¢ar ended ]8011 Februar>,196] the Convenli,m hek! in (he Durhan Chy Hall 

1 have ple:14.ure L,1 rec,irding appreciaiion 10 
f•Millmi·v Hi. Wor•hip Ille Mayor and Al> Countil. 

] deeply regrel having I) re¢,ird ihe pahs. 8 of that •ily for the h,4 il£,lity exiended 
ing of Memher, and ,„her, who haic been blhrl,ewhii [ittended therimvention. 1 al..0 

c.inneged with [he As>ociation Firstly. ! .1,1. i„ e.ien.1 .incere thank·, 1,1 the City 
/ tirefer in , he iragie deathof Councillor Coun:,1 and the variou. omiial. thereof EZE 

Giid of Durban. 4 1/ ai/raft was re- 4 gieir un'tiltle,[ a·.Ni·.lance in the orgmLE. 
rted missing on ihc eve of the 34(h ('on- M of [he Convention. 

ven,ion. Cbuncill r (Gild ser•ed on the Ti le Pre,ident 1 have niuch pleasure in 
Execuuve of whe Arc,„ilion. placing on re¢,ird ihe appreciation i,f all con- 

Amither C uncillor repre.eniative to the med for hi. dipndied and ¢1!ective dis- 

A M 1- 1 j . (-inic,]]„r A Markman, i,ne of charge imf Iii. dulie. Our er.mful thank, are 

Port [ilimbeth·' & exiended [0 Mrs. Sinips.m fur her sup. m, popular kind AN- 

ful Malor, from !958 1,1 !960. pa•ed away 1)••rl, 

at ihe beginning of De:en,her. 1960. Alihough I do nut /i.h to iniroduce ihc 

pre•e,len[ i) referring 1.3 the PrAidemial 
One & our very early Membcr•. Mr G. Addrevi in the Annuil Rep,irt I Inive Mr 

Mercier {an A-ciate Member al the ttme Simmon . indulge/:ce in ihi, in,tance io refer 
of hk dearh) and who wa. elecled a Member m one a./C[ i.f hi• addre., at the [Durham 
N the A.«mthin in 191@ when in the *er- Cipnventi,in He referreil ti, the pi,„ihilitie• 
vlce of ihe BelhaJ Municipali[y died in Sep. .f hydr,3 genern[Lon of ele/Tric,[y with par. wher. 1960 ticular reference 10 Naiat. h i, signihcam 

The Anocialion and i, Menibers ]Al 6 following from lhi• a we are poing io have 
grea[ friend in the passing M Major S. G. the ples·,ure of havin? pre,enled t„ us & the 

Redman on Lhe 4[h June. 1960. Ma,r Red· 351]1 Convemion a 11.11 imp,irtan, paper 

n= came to Soi,lh Africa in 1937 I„becente en®ed ··The Utiikath,n / 1[vdro Electric 

the tir.1 resideni pariner <it Merz & NkL¢]lan kier in lh: Unmn of South Africa. 

•South Africa), Fren, thai year .inward, The b paper prbented zo [he Conven· 
un[Il 1959 M©or Redman aliended my 1ion m ··Seme r.conomic AArtl' of 
Can•ention of ihe Avaciation ],1 1956 the Nuclear Power Starion Operation" by Mr, 
As,acial,n exiended hi,ni,rary member/ip W. Eric Phillips. D Sc [Ing.. 11-D 
to him. In the dca[h of rh¢ Major the (A]herta), WIFF, MISA}IR F.. Sen 
A. M.EU. and all oiher, *ho were privileged Mem. I.[ E.. Profes,w of Electrical Elin. 
w know hun have 1,31 il sinecre friend. a eering. Univer,Hy of Naial. which wan fur- 
Men,|enian m the fullest ,¢nse f (he wi,rd. ther valuable el)/lributi')]1 .in this /'r•¢el (,f 

ele:tritiy iupply *hich although not yet of 
1 hirt>+Rirth €·on,en„on practical imp,irtance ki Munkipal F I,[ricity 

1 he 2,41h On,enni,in of the A..:i,Tion 1 ndertaking, / 9.uthern Afri. a L. Une 
w held in 1#Kin fri,In r uesdah 1rd MaL w hich ihev canno, aff, ird lo,e .ighz of m 
IM). / Friday. 6th May. 19fc). Delegile, the poinT 'I v /14 ,)f fuiure devel<'pmenl•. 
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The 
*% 

next paper ti, be pre•ented was ' A awic,6 j,· Me'lber.': 

ney / ihe Con,rul of Siage Ligh,ing·'. b Walvi. Bay Munictpality 
r i T W.,od Iii b pre•ernation Mr. White R iv ¢r M Unlempalily 
d referred 6, ce,8 aspects of 6 zub- biderbillpark Municipality. 

iect which i:,ere lio[ covered in Lhe printed Carle'di'ville Municipality 
penion i,f the paper. and in p:Irticular dealt Kny,na Municirality 
d Fipmem 11 •w eiv.,ilable f ir m.,11 hall, Enehle,· W.nlbe , 
at a mnderal: price. l. B Gre»,e (Nels/un). 

The 
p linal paper ··I |.1// Prrilection of W Bowy'c,/:) (Ildenvale). 

/ribui.11 
Sp•[eni,·· b> Mr J. Michel- F. R Waldron •Walvi> Bay) 

I d. 

BSc { rn, ). formerly of ihe Elce J J th,shoff IC<re·) 
„ici„ Deparimeni. C·ity i.f Durban. cpoked 11. J Gripper (Kny'14 1. 
Iniati·•c diw]·aion. J W. Pretorius (Nigoll 

I. Imp•,•ill.in [he Sui,pl) of ..lec- /1.•.%,Clm. 

triciD 10 Native Town,hip, 1/. 3 mo.t sue- J J. Greef (Whicelti¥'cA. 
asful feature of the Colivernion and I wish V G Flint (Midde[hurg. Tran/aall. 
to Ihank al! 1110. /1. prepared •.ontribu Abme Memberv 
tions. T.i Mr G Ma.ron of [he Ela [riciry W P Ford,Cenlral i lectricily Corpora- Deparmient Johannesburg we are parii:u. H Lid.L larly graieful lor hi·. de,ailed wod in pro· 
paring a r"11 01) cleclrical wiprk planned G R Gill (Zululand Elecirical thility Co. 
or in pri.grev. in *he V/ive area,. 'Ehe [Ry.] Lid) 
exch„/ of infornial[/n lhrough the :>mpo- A i idiate Memheri 
dum wh. ive are confiden[. of value to all N V Nederlind.che K/helf/brieken. LEd. 
Member. involved in the prohleni. iiI dice. 
iricii' dislribution in hati: The ar¢ax. folk,King resignaLion• iook place: 

Cm,u·inrir Membri·i: 
The Iligh •Land:ird of MemherC F:,rum 

George Munkipilit>. 
•a• again well mainiained and our thank• 

UpitigN Minicip.iliy. 
arc again due m Mr J Mitchell fer con- 

ductmng ihe Forum. A number of quc.[i,ins Alide meeiherN. 

pro[>Acd (4' Ihe Forum cmrned ecan<imie Preti,m hal Indu•rie·. Lid 

a.pect, of Municipal Eleclricity /ndertak. John Brown Land [k,ilers Africa Lid 

ingx and [be h,>pe M exprev.ed [hat 4 Sir Alexander Gibb & Par[ners (Africa). 
mosi imporlanT a//1 wmld he deal, wid Morgan Crucible Company {S.A.) (Pty.) 
lurther a[ a ,uh·.equent Conven[ion. The Ltd 
*ugge;[kin I receiving the ni,"t serious alten· Lu,aka Eleclricity Corpora[ion Ltd. 
tion of the Execuiive Council (Iranderred] 

Cumpdra[ive men'her.hip ligure,w are as 
The Convention unaniniou.4 acceried ihe follaw•: 

recommendation of ihe Executive Council 
1959/60 ihat Councilk>r• C F. Carelin and L. P 1960/61 

Davi¢, of fllinemfontein and Spring• ripee Councilk.r Member, 1 20 124 

livelv be elected Honorarg Member of the Engineer Menber3 /lo lig 

A••ociaL'in Honorarv MembeR 12 13 
Asociae Member, 30 29 

11 wa• unaninic,14 agreed to accept the As•ociaic. 9 10 
miralion of Living.zone w hold the 15 111 Affiliale• 85 
C•nveniM/#Mn 

• ME,ncit 
Milw· rhip: 

The Ine.ime and Expen,1•,ure Accoun[ f.ir 
T. fulle'ing ne• member. lere .le,·lcd ihe >e:L r under rev•5' and lh• Id.,In Sheel 

during le kear ended 28th rel·rilary, IMbl a, atihe /th F:bruarv. :96!. whi.m .,re ·.uh 
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ASSOCIATION OF IMUNICIPAL ELECTRICITY 

BALANCE SHEET - 

1960 
R . R 

9.490 Aix·IMLIi./II r Iril». 4.460 8.920 

114 Balance a, 29[h February, 196(] 4.745 4.490 

306 6. Fne.. / Expendilore over 1,1· 
Mic for the veir Elded 21<ih rebru 

ary. 1961 285 570 

P.,rv]/1,.b 1 70 358 

178 Agents Conimission 90 180 

Sales 89 178 Con,nu•sion . 

1.796 St /,]xY (Ri,]lic,Hs 

Su,N.auF]ioNs iN A[*AND 496 R 

-- I),1,01,9 0/ Livi'(,i](11'F (70\¥]N,niN 

Tinvi [ i., Expl /4[.. 1.851 3,'02 

- GRAN, RI'inint' Al)•mi iaviNG· 
I JI.1 ((.'I NI]ON EXPENSES 3 30() 

R l J ,464 £7,216 R[4.472 

DAVIDSON AND [WING <Pl Y ) 111). 
P,/ R. G I WING. 

Secre;,1,·ie•, 

le]IL iiI Lhe A.imrN " 1/ Mt··iner' of le A...•I of Melicipal 'Iwir.ity Under(akin' of 

#ncr· lb,il ·u· hn.e ex.wrined 'he books •ceii,11% dr/1 -ic·he,· i. ho ,*•ociation ftil £ 
reL·L·iv• all I. infnrmailion ind exAnaw,in* we requird Iii our ommim N ao<.ve Balana· Sho• 1/ 
i. al ?811, Feliniary 191,1, ..,id ng l. Ilie 1?i•LIE our infarmallon ./ . /xplanalion' 0,in 10 " 

Ii,h i ir•hhili·N, 7(}, M arch, 1,•6I 
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AS50(-!ATION OF MUNICIPAL ELECTRI(.ITY UNDER rAK]'*,3, OF SOUTHERN ArRICA 

UNDERTAKINGS OF= SOUTHERN AFRICA 

28th FEBRUARY, 1961 

1060 
R £ R 

2 PX+SiDI N T]il 1•41* F 
Non'ina[ Value 

liD FURN//RF .4/ FI'li]Nos -at eost lei, 
depreciali,in 49 99 

7,930 hwbr/Fm 4.155 8.3!0 

2® 67. Permut Paid Up Class ··B 

Sliares of R 10 each. fully / 1.000 2.000 / . 

Fixed Deposii 1.997 3,994 

Saving, Aceiunt 1.]58 2.316 

1,876 D,Kioxs 1.030 2,099 

40 P,¥M].N]>; iN ADVANCE .I 182 

20 DI,vw 
Davids,in and Ewing (Pruprietal} 

Limited 10 2o 

1,486 CASH Al R"K 1,880 3,761 

Rl!,464 £7,236 R14.472 

R. M O SIMPSON. 
13,1 +Ide,I 

Southern 'fri• 

ye.•r ended NNh Fehr,]ar>r '961 we ha" sati51]ed ewrselves of •he cu•nee of me §¢curilies anJ haw 
pri,•erly ilia,in u? so • L,1 -ihii a true •nd hir wew of th•· 5tw., ulie mhirs of the Assnum[Ion :ind .14 •hown h> i. hook' I Ihe Association. 

SAVORY. B.... CREMER & ./ 
.... Aciountanls (iA.) 

Al.• 
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ASSOCIATION 01, ./UNICIPAL GLECTRI ITY UNDERTAKINGS OF NOUTHERN AF/1 A 

ASSOCIATION OF MUNICIPAL ELECTRICITY 

INCOME AND EXPENDITURE ACCOUNT 

1960 
R £ R 

38 Audit ree[90 19 38 
2 lid 11/h„. Sale „f Prnceed,1/ 

24 Bank Charge, 14 28 
2 892 C/Nen!/in F.xpenqi 1,940 3.881 

12 Depre, 81,0,1 - Furniture and Filings 6 1 1 
592 r,mi,ve Council Expene 363 726 

34 In.urafice 9 18 
174 P „tage, and Telegram• {General) 69 138 
120 Paide,•lial Chaili written 'wif 

678 Printing and Stationery 175 350 
('r. 206 Proce,dings 39 78 

1.80(} Secrelarial Fecs 900 1.800 
30 Subscription. Paid 15 30 

116 Sundry Expe be• 13 25 
70 Telephone 43 87 

R6.376 £3.605 R 7.210 

ASSOCIATION OF MUNICIPAL ELECTRICITY UNDERTAKINGS 

OF SOUTHERN AFRICA 

Schedule I 

PROC}71'DINGS 
Co•t of Printing 1,946 
/%'lion * .le• Amithsion 178 
Pniwii.i<)•1 for Agents (/mnie.•ion 1961 18' 

1 e.n: O,erprovi.ian tor Agents Commi,sion 23 157 1960 . 

2,281 
/ex,· Advertising {gros) 1783 

Sales 420 2.203 

Net Lo.5 on 'ale of Pri'eeding,; R 78 
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ASSOCLATION OF MUNIC,FAI ELECTRICITY UNDE,rrAKINGS 01- SOUTHERN ArRICA 

UNDERTAKINGS OF SOUTHERN AFRICA 

FOR THE YEAR ENDED 28th FEBRUARY, 1961 

1.5/ 
R £ R 
384 In[ere·.t /n r,xe,I D¢po·,t[• and Sai.ing,i Account 190 380 

2.790 Subscription•-Amliate, 1.384 2.769 
3.506 Sub':ription»-Ck,unci] und Olher 1.746 3.492 

2 Sundry Revenue 
r/. 306 Exas, of Expenditure over Income iran,ferred 10 Accumulated 

Fu,id, 285 569 

R6,376 £3.605 R7,210 

mitled M Hu cal] for "aly,a In view '1 adver[48 /0 1,14 year Limibuted 10 
[he fae[ Tha[ an exceis of expendilure over revenue o de exten[ i.f R240 (£I 20). this 
income of R56900 (£285) i, refixted >ear found l necessary w prune theiradier. 
therein. [i,ing allica,ions and revenue to th„ exient 

The major inereaae in i»Nt ,[ructure over m ihereby k However. thmugh the 

the previous year, amoun[ing [,3 R 62400 introduchon / new advertim, M redue- 
1£312) hteluded in Convention Fxpen,e. „ 1108 in gre·2. advert·,ng Te.mue ¥.i hrought 
pri•enls the increa..ed wit of printing the down to R:34 (£67) Revrnue from sales 
Paper, and Contra/a I the Symro•ium Of Pro=ding, m digh[J> reduced The 

Tile wised length of the printed matter increased :dze of the Proceeding'. 4 16 extra 

ciriulaled priorio [he Convention con,pared pages) logicher with le cost of Art Work 

d b of the previous year waE 52 prin Id and new Bloch far Paper. a, 94!1 a, re 

rage, In addition the large number of hetting of ronions d Paperg al] nec™itated 
block incorporated and cenain :ahulate,] by author, /terations m illu,tritiens and 

data increased the priming cojl[: hv niore wn. rexuked m an increa,c in pr/,ing cogls 
than ille proportionate increase allribu••hle A R]56 (£78) 
t„/e numbercif page,involved. Other flems / expendilu•/ do nut Lall for 

1 next wi,h lo refer m the ]Ds, of R78 arly particular con,ment 
1£3@) compared wid a prolli of R 206 De•pite the ab„,0 fael r., the accumulated 
(£]03) in Lh: previou, year incurred on ihe fwid. m [he A.Kiation •till stund al tile 

publicali.m i.f the Proccedings Certain wili.fact,iry figure „f RH,93) /4.460) and 
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ASSO(,1.t I·ION OF MUNICIPAL ..ECTRIC[TY UNDERTAKINGS OF SOUTH!,RN AFRICA 

1 I, bingdcred illut no radical ///menb bemg [he repon of our A•lation'i repre· 
in • i :Ii:Lic,/ a/:i, + :, 10 alle: f:.r „ thi, vnwitive to le SA Burea,i of mandardN 

w# Al[:red condi,ions over the nexi >ear Sub·Commilee•. 

I 'wn m. re/,11 in a more .lisfacliry Our Repre•J•La(i•e is Mr 1)owney and he 
Mm between income and expendiIure 

1% 414[iding h If illere .'re ally questiont. 1 
being £,chiced 

am,me he will he prep:,red to answer them 

Me-,q K a ne and Dow ney con [inicd to 
1 wonder if Mr. Mi,hlelcole would like to 

C„n,litute lhe Fin n e Ci,nunitiec of the 
sav some thing? 

A»ociati,in di,rJne the vear under review 

and ones again I ihank them •ncerely for REPORT ON THE ACTIVITIES OF 
[heir a·.si·,Lance. The iurport i,f the adver 

1 HE SOUTH AFRICAN BI IRFAIJ OF 
ti:,er·. in 111/ Prixee'KI i, once again 
ackni,wle'lgal wi'h appy¢ihilion. STANDARDS Rn ATING TO 

ELECTRICAL ENOINFFRING 
G,••fri,11 

The Regional Hranelle,; ril' the Eastern Mr Pre>iden[ and Genlielilen, 

Capo und Natal co ntinued In fiuna k.'al» 
I hilve niuill lilea,ure iii pre,enting ,he facierih during 160 yeur under review 

rep,iri „„ LIM· 14·tivilie, *f the Siuth African 
Ji.hanne•hurg apain :,cied ,. h...1, for ihe Rl,rea„ ,1/ Standard, during the pa•t >eur 

Mid-year El•ecutive Meeiing in :960. and en 

heh:ilf of :,I[ colkerned we conve, rhank, 1/r CABLES 

the h„,pitalit> exlended m the ['xecutive S A./S. 97 1,/per /1.weed ( ahk./i„ 
Council .;n this mion. C...& P.wneh 

1 1 111': 'arioir, men'hers of Suh-C·,immit· The fir• revld,Hi „f 11,i• 3.pecifialion wai 

a ,/ ihe Aw,ci,tion .ind reirrient„ti•i of ,/proved by (he <tandard, C lijncil m (he 

eiher Technical Commitia and Org.ini. 5th Oetaller. /59. and Ihid now available i· 

tion. we cimvey /„pprecia/,in of [lic A.,0- in prin"d f' rm 

:gli„,1 f.ir iheir in, iluable w.irk during ihe 1 4 D i 48 1•,iper/„ird,un/ ('uhA r h 1 
>ear under review. //4.' i).' 

To vou Mr Praden[ and al] Menibeh of The h nia,ing ./ ihe Mmniace 

the I'xecutive C:'uncil I expre' sinecre //wted Up m i.e thi• .pailication .und to 

th£,nk, fi,r ihe a*,i•tanee and ceurtesy bring it ,#i, Ine w th Ihe revi.ed S A.B S. 

exiended 1.1 us during the [3:1„ vear. 97 01· held on [he 18 April. 1960. The 
document a. amended i, being prepared for 

T i Ilie Awiciation .ind :ill it, Men,her, 4/18% tii [he Scandard• Council. 
we exiend be.t wi,h:s far 1961/62. 

N.A.ILS •12 -Cepper Wire and Bar for 
R. G. EWING. Wretried ....' 

for DAVIDSON & FWING I ITY ) ! TD, 1 lie coninilitee appoinim] ti, draw ur ihi, 

Si'•·•ew,·ie.' //Lificatii.n ..1, rec'•in'lituted and •opi" of 

15[h March. 1961 documen[. together with minu/, fran) Prc· 
viou, mecting. ha,e been sem aut m mcm- 
her> 24 reeon,·lit/cd e.·mnike. 

rearli"in, Me"rh Savory. Brink. Cretn:r & 
168-/ledrm, 4*. and 1 woul d 6441:,re P 21 miced propose [hat S. 4./.5 

we 
Rubber hbul,led (,ibir and Me Ible ( m iN 

reap/,in[ Me•gs. Smy, Brink. Cremer & 

Cr. at, :ill,lijorb fi" ihe j kr /4 ..1 114/ / id'ine PUP/'" ensuing year 

hill<>wing the deci.i,un by the Standar,I (AGREED). 
Council on [he 9[Ii DIemba /57. that thi. 

Nog we .onie io the re/wri. of sub· ,pe,in.atic.n .ind aho SABS. ]68 b¢ re· 
1* itil repre*= Thexe vised, ille e,aimillee wa• reci•INrueted •ind 

1/port, I,uve /1 been puhlidled. the firq oile i n,eet•,18 wa• held 011 0/ 23/ March. I961 
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ASSOCIA 110. OF ./UNICIPAL EL[CTIUCITY UNDERTAKINGS 01 5(•THFRN AFRTA 

DOMI«f IC APPLIANCES AND ELIC· h> khe St£,11,1/* Cinitkil on the 4[h April. 
TRIC IN>n·Al ].ATIONS 1 9/), and ha, n,iw heen puhlihhed. 

S.A.B.S. SK, 122-,baft/y Spi'e•A·imiu' fi, S.A.B.S IRB-/i,itiuki,ji) F».wy ReA'Wator.i 
Dr,ine„i<· Ru/Ai wid Fle r ,·in,ir Ap/m·,i,f,% tor I le¢lric He(Natti Uniat 

A 'Inift for CLminiwil was Kir'ulated on [he Th,i, .pecificatinn was fnalicd al the 
6th April 19/3 Dtie to [he lack of replies to ,0,20,13 Ine/ing „n [he ith July. 1960. 14 
thE notice the cloNIng date for comment M was upp:ived by the mindard·, Council on 

extended and it was then decided to await the 28111 /„velliber. I 96() The specificallon 
i«ge of '11' revihe] 1 E.C draft hefare prn- i. fit pre•ent idth the prinners bui roneaed 
miling wilh the praject Copia of the 1.EC. c,ipie• ,•re :!,ailable 
reviwed dr:,ft ha k TIN been isued lo the 

committee and a Tnce,ing wu. held en the DITRIBUT]ON 
79, February at which the pn.Jec[ was final. 01 n., 171-Low 14/age Lighimng Acres- 
i. ed h> the commillee, brlnelng it ,/10 line k 

ii.ith current I 1· C praotice The linal draft 
TI h .pel ihation was finalized / the third k ni,w being prepnred for Nuhrni.<ion to the 

meeting hek] 00 ihe 1 hh November. 1957. 
S,andards Council 

birt M. bri,i,ght liek u' ihe commilte¢ for 
a further nieeling an the Rh AuguiI. 1958. 

S.A.B.S 151·1958 -Fixed Ehum .914, 
The amended document wa,; •ubn,111/ in 

W•¢r }le,•lers tile Stand:,rd, Omnal an the 9,h June. 1960. 
A izeeting wa. held .in (he 2*th April. and b miw heen puhli·.lied. 

1960. to dicu„ :t prop,Ied a/endn/n[ I} 
S A B S Ul Parciddin iznd 

the rou®ened *pecifica"in. 
G/m 1/9/lati•·2 lor Over·heed Vinver lines 

D.81 155 Winf·/FCK/-breuke,·sfor (Pre'.6-4 S A B S 178) 
lighiing. He,ting ,221 Domestic lits,alizion, A inee[Ing wa, held on the Rth Noven,ber. 

and 1 96,), at which ihe •econd ciminlace drah 
...dacu.-1 A dran fi,r comment is under 

S....1 116-WI'llier//&.ake,sb' preparaltim und gill he i.4•uil •horth, the 1•ri & 62,4 Flear& M')'41, 
S.,1 BS 188 Hid, u,W /.ri. Fi,inige Diah- Tic nice,ing, were held an ihe It April in, in•ia,- 

and the 10[h November zi, di.cu.4 a drat 
.landard for Woukled Cave (lrcuit -breaker#, 348% 191-Rum,!drd Mhin# tor Volt- 
intended lo ,/sede S.ABS ]55 and in, zive.· 142 in LI•id /1, ludi,m 36 Adovelt., 
The commiltee ha, linalized iIi¢ draft .peci. (Previ,1,]xly SABS [7' High and Low 
jtealion which h.is now „ be submitled w Voltage Buihingl 
the itandanl Council for approve i Three nie,zing, wer, held tin ihe 1{)th 

June, Ihe M:li July and the Ah Deecmher. 
S.1 0.1 184 -- fle/ //i.2/ne /,id. mid The •ommitteedecided thal the spwili¢·ation 
Ble,i:Aer., be dlpided imo the twi. Aection·. £1, abnve, 

This specific/[ki.i wa. linalized / the Ih and drafts of :he Mo proposed srce,heanons 
ming of the c•inin•ittee held An ihe I hh were di•cus.ed A furiher me/ing will be 
September. 1 959. It m approved h> the held hefure ihe draft, for eummenT arc 

St:indards€'ouncilonth/4111 April. 196(}ard i-ed 
6 now available in prinied fi.rm 

TRANSFORMERS 
S.A.8 1 1&6--immersiou Hemer, lor Port. 

ab/i. 721eit•ir' App;imi,•e, S A R & 5 I 7-Di,•ri),•,;i•),1 7 n/ 4wn m 
The •pecification for inimer·.ion.tqpe heat- Mectings of thli c-multee •ere held „n 

ing unils for u,e in porlable applianies for Ihe 29ih April. 215 May, .lrd June and 10[h 
heating water and non-corro,Re aqueoug June. 1959 A new con,nmlee draft ham heen 
.Auti:in, [viz. kettle<. entFec percot,tor,. prepared for .ubm:,Stin m [he conimittee. 
etc ) w.,K tinall,ed at the e·ond meeting held after 'llich H draft ddcument will he iwied 
on the E 8[li February. 1960. 15 was appn ied for conim# 
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CODES OF PRACTTCE ment which has 31,¢ad) been reached augurh 
•ery well for the future 

1 he 'd!£,iN, /*R/N# 4 Opcniti'i,• •it 
Electric Cabid The specification will c•iver many point< 

No nieetings of thi, c,>mmitice were held which arc frequenily debated by con,umen, 
during the neriod under review. and a large -#1 of .implification i 

beine aimed at €·c,de f Pt<,(·Nre ier Ihe 1 eit'i" il; Aw,·r 
To mention sorne points of intere:[ -son]: 

At a meeting held ar the ]2111 April, 1960, of which have been mentioned in the Forum 
it wa, d/lied th' apr/ect 1, compile. ([) the standardiw[LOn [,I bushing. and 
/1/1/ ef prn// f,/ le·,ting power tran,_ able h,ixes is being Aimed / / Aimpllf> 
forna 1,0 rewow// / 111/ S[andald, maintenance and al,0 m reduce the co,[, u. 
<Ill•Ir ....,1 gard' the man/murer.. 

AMR\IDM/41 TS in thi .cond place w. are aiming at 

i.landardicati/m and •in,plificatlon of filtill!/4. 
Ihiring the yir under review imendmeni, Good example< here :ire Ihe haings for 

were i,iled .in Icaled 'ran&(ormer€. We are aim'/g at a 
S.A.BA /4--Flectrn· (<u•ki,i• Pkitix und basic mininnum i,f fit[Ingl. hee:,u,c we find 
S A.8.5.15 -Imnater•hut !#euien tha[ pr P,i•t- ver> many consunierN are rather ar' 10 
a Elearir Apr.hunrel, Appuran,3 0™erdo 111[le Gin. unnec•san refincmen. .nd 

=/ Type 6 /0 tend In rai•e 1he prini:lry co•t of 
•r•n•kor,Ilers. 

J C. DOWNEY. 
In the second :ase. the probable dele[Ion AM K.U. Reprelee,Nive ki SABS of fusiurc, suih a. explosion venls on sniall C I..11!¢.1 free breathing iran,formers, •inee ihere 

yani. 1„ he Mr. a gre.jilack of .,ny proof b A- A MiDDLI·COTE. BUREAU [iv fulfill OF ITANDAMI)S any,„eful func:ion whai•oever. 
Mr Pres,deJ•[. 1 would 

W like to & a Unk. ti. the report •if *he We A) .irc :,imine :11 the e.tablihmen[ 
activilie. of Ihe i A Bureau of Slandards, of niting ar al„h cona·valor•. should he 

becau= 2 think :hal Lhev millhe of intere„ propided. Thi. point I think, #&\ raked LIt 

ti, all the member·.. Ihe /„rum and us of Lnlere•.1 1, will probablE 
be between 100 and 500 KVA Ihd[ co/er· Thix Lnfornir/ion h„ come Lo hand ju,1 vauir, arc advi.ed Thts i. a lillie ,>pen di in the I r.1 we¢k .1 Mr Downer coul/,1 the momen[ 

adcl [he *lition:,i infor.,1 18 hi% report 
Al,0, provision 1 h.ing ins ged on for 

I w••uld like to refer 1, i|i'Iribution tran# lur. like f.icili[. for cleaning the con- 
formors. We have had 92/cral „di- commit scrva[06, 
tees Wearealsoaimingalaminim•m Aut have heen very :1:[ix recen[I> and dimen,ional standardisation fir pole i[ „hoped Thai [he reNultanl d/CL wil• be moun/d „an,former;. 
discussed hy ihe full comminee very va 
This 4:andard had 1,1 g„ hand in hund with Then wc come [o standardixation of tap· 
Lhe vandard bu#hing ·.reeificatioli whieh I, ping·, und viN[age, W© hope. actually, 
now read> for final commen, ind which, herebv 10 (>verconia little confudon which 
gh¢n ,<imple,cd. will do mu¢h does jo .implify exist betwean The so-alled declared 

producion on the p ir[ of the manuraetu,ir. .tandard vol[age of a system. and ihe rated 
and give [he benefi of en·Ner maintenance vollage of 9 [ran.former. You know the to 

'he operaling old idea thai irror declared system voltage sng,neer'. 
migh[ he 220 and you orde r a tra n.for/]er 

]t has been a great pkasure. actually. to w/h a 240 k allow I Ille aver•ge reBula- 
Merve [he i/-operal,ve spirit displayed bk lion. There jeems lo be a bit of emfu>ion 

GDO emher. of the ,#-committees in /4„ing here. and we hope to ilar/, this point by 
c vcr> contentiou, gandardixation features making recommendations coneerning Ihe 

of Jixtribulion Iran•formers, and Lhe agree. recommended standard //4/ o fit In with 
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the Landard ileclarit „Mige in St,uth Thi, will have quite / bearing on com. 

Africa whkh ,% 220 Vi#I ponenls iii "gle'ing,,ind w: wi!] have to 

The /her /,int. a •er> conlentious he one, prepared tor [hi#, 
on which 1 hope We /,|1 hax £1 101 of help, Finally. M r. Pre.Ment, 1 would like o 

ix the p/,Sible standaird„c/ion of 1,)ges in thurk the AM/ll /preNenlativeN for the 

w"11 diebution tra•,shirmer. lo elinnin.,te wry large arnoun, of help they have glven 
the need for capitalliation formula¢in u.: and particularly our rki friend Mr. Jack 
adjudlcating 1/nders Thi, mhouk] re,ull In Downe> who hai; never :ea=1 1,orking 10 
a definite drop i. I. primary cosi of ./. le be·.t of hi·, c:•pacity in thi, connection 

[ransformer. Aince it W eliming the need Thank >ou. 
fur :he large varie[y of iran.forniers whi.h THE PRFSID/NT: Thank you Mr. 
have io he n inufactured in thi, counlry 10 Middlecole Are ler. iny queric• or com 
gli'fy 'he rimni,11" pariet' i'f Capildliglon men'. gentlemen? 
formulac 

A it agreed 1hal [he Report be adopted? 
All of (he•e formillae, in che ca•e of xmal] 

di,[riblinon tran.form¢A. depend io a large CA<,REED). 
de//e on :, dected value of 10/ factor We now come to the Wiring Regulailons 
which noma Ely 15 only a very good gue,s. The Coinmittee. 'nd our rerrisenialive is Mr. 
alternative approache• of extablishing recom- 3. C Downey. 
mended Mandard capi/!ixation tormu[Me i• 
also hcing examined Whatever ihe jinal WIRING RI-GULATIONS 
approa¢h. •omethlng m./ be done / ration- COMMITTEE 
ali/ [he I insfornier industry and to enable 
the mani,Friciurer. m return to ihe con· During the period under review ihe Com- 
mer tlie benefiis resulling from bet•cr F mittee Ila. met on four 4/easion. and the 
duction runs, ie lower primary costs Ind niain busl[Im has been ihe consideration of 
casc of tendering prop„xed ./nendments t„ ihe Regulation, 

The cotle of ira.lice for the lesting of concerning u.10 Iran'forn... 'll'·01 of 

power tranxformen will al.0 do much to win,, underwater liglimly. lifts. 1,4/ardou, 

'tuatiof,4. t.i I#iding on •in,Jits. % 
eliminie variation' in te'ting techniques 
between ih/:rent man,ifacturer, One nialed load ./Id t!,e current rn[ing·: of pvc 

cable'. example of .uch possible di/(rences was 

given in Ihe Forum wh:re the question of In addit,un a number „f queries concern. 
3 wait meier nne,*uring I =es was debated. ing inierpreialion,1 of [he //gulation, were 

A furiher point that nigh, Lntere.[ Ihe handled. 
conventon i* [he work which k going to be Su,/ ing la# repori ihe Commue ham 
done on radio inierferene. Another poini bee,1 :1*med hY repres/nIative* from 
of inier// m member, will be ihe inclu ./n ihe S A.R. & H and hy the Electric Cable 
m //re of radio interference requi/men[* Manufacturer. of South Africa. 
// ele'·irical applianm and component,5 
such a. in„ital,21 This w,]1 he nece,§al in Men,bers d be inter/xed to know that 

Fiew of the VHK radio programme which at ihe end of rebruir>. 196 I appro[,malely 
will xhonly he commi«ioned in Sned 3.550,opieNof Ihel'nilish verdonand 1,400 
Africa, :ind the powhilky of TV in the LOpie, of Ihe Afrikaanx version have been 

future .ild, The Afrikaan• vergion has th¢ errata 

Aip merte'{ that was referred lo las, May in 
Thehe two projeets will require increasing Durban 11 iq possible thal :1 few purch,=rs 

con[rol of r./il interference. SIR lin ihis hie no[ received chix and an approuch to 
reerd will be Ihe specificalion for VHF 

the South African In%titute of Elecirkal 
r./. receivers which will include a re- Fogineers will be welcomed, nulialion inierfurence limlition and the 

e,tabli,hment of the ne¢„sary Le.1 equip- Concerning Regulalion 2* on es[imated 
fite.1 load, all large supply authorilie£ were 
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e 
approached for infornation concerning their guide can be oblain/ from ehher ovenea, 
h./,1. .ind opini,1 0.. I he C'Kin,11„21 i. ven Ar Jocaily. ihe Conmtilt:e h '1 blecided 10 

Bleful li) lh/.0 Cial helped and •unin•ard aw,m su,h an inuc hefure re.ommending 
copies of the replies reecived have been any alieration•. The whole problen, high. 
forwrded to th,5/ authorilicK. Somewhat [ipihix the nde.'ilv for mealig of univer#al 
ah.ocialed with thil; inviligation wal: an adoption of the Regu[£1[,ons throughou[ the 
appro.,ch 10 1he five Provincial Ad mini,[rn· counlry and /,m# sanie appr-li to [he 
tion·. fur delails concerning [heu procedure Prnvincial Administration• may help in Ihib 
on the pr.imulgation „r ocherwixe of 1110 direction 

Regulati- and which lowl' or •urrly 
an<horilies have adopted one or other of the Final], the „ mit(ter of ir,tere•t regard- 
/NliN. AL [he lime of preparing thi• repon ing [he w (/ miner,il irsill,ted :able, for 

only three Adnili:/„in, had replied ]1 space heat/56 purre,.e. The Regulatim 
is, however. obiour thal habils differ and particular], T. bl• 12 on}v trmt these 

between provinces. Tor example. ihe Ele/· cables a. norm:,1 con.luetor• h stanits to 

trkity Supply Con*Lasion appl> [he 151 reason [hai whea uxed for lace heating or 
e,litions of the Regulatim Wion wide, heating elemen„ 1 •ot,•iderahly higher 
certain 1 ran,vital xupply authornies also current 1, nece„:ir> and .iceeplable Thi, 

imniediately apply the lates /ilion. value k u,uallv about a n•ove Iwie, thai of ihe 

I :,foot in N.it:[1 for i uninar approach table' 

r 
through Provincial Admil]Etration channels 1. C 6 Wei Africa DOWNEY. Repiese,ilati,e. haq prnmulgaled their 
82 

Regulations nminly ba.eal <in ihe I 955 
Mr. A M. the PROVINCIAL. n].liori'y of supp]Y JACKSON. autharnies in 

Cape and Oranpe Free ble have ADMINISTRATION, CAP[ TY)wh Mr, 

adopted rreN kle!] note Mr the ]935 edition 1. I The balance Downey'l. Gl %LIgg¢'itLOn 

the *ha: an country and ecrlainly Nome i,f [he Trarlv approach to the Pravin¢/ Admini. 
vaal ailthaid .4 arp.,rently strationx may help in the univenal adoption # 0,11 

of the cerne,1 wilh ihe r·ir,1 r·il,lion publi•hed reBul:nion, 1 am not ,„re to which 
,„ 

1940, Parlicular editim thi. referN, but I would 

ven Mity recommend thal the regulationh 
Arising from The ahave replieN ,omerning he examined ti, .ce whelher [hey can be 

Regularlon 214·ind the Provincial procedure. separated Into true ifely regulations m 

your Commluce is inchned 10 (Ile lip,nion di:"" froiii u code ot praLLIc¢ which " 

[hat the re que. r, for aniendn,en I of Re gl,JH- prese. Ls ma%rading under the gui' of 
tion N)4 m,y not be warranted m so far /* regulation·. 
it :ippear.4 ihai .1// w·,u, considered 
extremely Tile fac[ that 

conservative in tlic edition' mie Undertak ings are work- up to 
[hat of ]955 edition, othm to Ihe 1955 

-- namely ing 10 [he Irile•1 
thee=air:ted 10/ing 

of sock.et oullei edilion and - lih 
w other·. [0 the been original I940 

malef ally 
altered in the edition would seem io 10 confirm thal it would edition und ,l i. fell thal 
•ome further be powhle to divide the regulation, in thms 

experience must be g"ned in 
the way. and [ feel thai i, would facilitale the application of ihi, latest /ilion before 
Regul,[Jon 2(M i,altered genernl adoption of the regul.ition• and [hai 

i[ al all 
il would m,ire easily perm,1 Provineia! 

Amiher niatler of Jntere/ concerns the Admini•trations lo keep w ndird regill.Mion. 
iurrenL rating of p vt cables *e of : up lo date if th„ coukl he done 

linphole in 1 he !951 und 1955 ellitions the 
THE PRESIDENT Thank you Mr. country has qare'lly accep'ed rulings jackson. 1 wonder O Mr Daine>· would son],what comparable :D tho,,e of paper like to commento insulaled cable, The intr•Il,clion 01 the 

1960 edition b created (for those wh,) hap¢ Mr. J. C DOWNEY. SPRINGS Mr 
adopled [hi, e,[ilian) a prot,]ent since V./.1, PreMiden[, ax we have the Chairman of the 
wings are Mpecified. Cow/rable disCU.hior Wirini Regula,ion, Com/nee here Duld 
ha• en•ued and ZE Kince lo date I/authoritative sugges[ we ask him 10 ·.peak in ihl [[er 
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Mr. R. W KANE, JOHANNESBURG When Mr Jackwn *aid thai wnie people 
11 11/• been L,Iready bugge,led tfult. when we are working joille 1955 *lition, #onic to the 

.... third edition (and 1 Ihink LE *·aR Mr. 1940 edilian :ind .ome to [he [960 edition. 

de Beer who Inude the suggestion), we he *Int not iay thal [hose who are working 
lad folhwhe over,m practice, with on le !940 and 1955 edilinni. have /INO 

Part 1 which h very Nimp|e bection :hat taken (11/ ts, autof theatherediiions They 
covers Ih: pure ·afecy r:N„lirement,, an,1 are no[ con,Men, [hroughoui the country. 
Par, 11 [ellshow to ohimnihesafel· require. THI PR[:9]DENT: Thank you Mr. 
ment• K:ine Are ihere ang other comments? 

The rugge.tion. ahoui [he admini„rative 11 g agreed [hen [hat [he report be 

procedure f raiher an interexling one. 1 adop.I 
understand N:lial i, seriou.ly conlemplating (AORFI D). 
altering their local giernmen[ ordinance 10 
0 an exien, that aulomatically any new THr PRES]DENT Thenextitem i. th: 

eilition will become the wiring requirements report of N Recommendationb Commill¢e 

of Naial, and I do think ihe other Provin,es far new rlectrlcal Comn)*11[ies. Mr. van 

Wa do the ume ihing der Wall i' lur repres¢nlative 

R/PORT OF THE RECOMMENDA- PERSLAG VAN DIF AANBEVELINGS 
TiONS COMMITTEE FOR NEW KOMITEE VIR NOWE FI.1 KTRIESE 

El.FCTRICAL COMMODITIES WARE. 

Mr M.ident. Gemt¢men. Meneer die Prexid¢m. Men¢re. 

A brief *unlinary .>f hoip ihi. C „n,mille¢ Dit '11 pa:]ik Na m 'n kort ui'een··cl. 

I ...I... .. I ....% WH| nal be ting van die ....Ilmg en funk.e• van 

•lu[ of Placc. hierdie komitec le gee. 

1. Ri .1.......1. 1. VERI./.{X.I..... 

11) AM.E.U. -- J [. vander Walt. Cl) V.M[ 0 -- J L v.d. Walt-Voor· 

Chairmal J. C Dme'. ,iu. r. J C Downey. 

(2) F. R.W. Kane. {2) Mar. R. W. Kane. 

O ) S.iuth African Bureau of Standards- (1) SABS. Mir. A. A Middlecotc. 
Mr A. A. Middlec,ile, Mr D. 1 Mnr. D. I. J, 
J•,[le'. 

14) S A I.IE. Wiring Regulation. Com. {4) SAI I. 1. Kidee vir Bedradingsre- 
ittec - Mr. 1. C. Fraser. Mr. A. Mulasies - M.r J C Fral' Mir, 

./ 

annenbau. A. Dannenbaum 

{5) lectricily Supply A,innii,•ion-Mr. (5 ) r.lektrixiteiavi/Niening,kon,mi.de- 0>-cr W. 1 irnard, Wr W Steen- Mnr J, W. Barnard. Mor, W. Steen· 
tener,on. Slenc'In. 

(6) Electrical Figin/ring and Allied /) rlekirie.¢ Ing¢/ieur•we• en Geal- 
Indu.cric, Axviia„in - Mr 1 ]Eerde Indutried Vereniging - Mor 
Morrison. J Merri,on. 

(7) Electrkat Con,ractor. A.,Iiali,in of (7) Elektrie,e KantrakleurK Vereniging 
South Africa - Mr F B Gib•on, •an SA Mnr. F. B. Gib,on. Mar 
Mr. J. M. Fraser. J M. Fraser. 

(8) Secretarie, - Mew, - David•oi, aid (8) Sekretange - Mnre. David,an en 

Ew ins (Pty.) Ltd 1 wing (Idim.) Bpk 
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2. FL./(·Ii<i N. 2 F.mon. 
The funCM iii b c,inin,iltee i, to Die fwill,Nie van hier,lie konmee 16 om 

mved/ate new electrical con,mod"' b.· aansoeke vir die gebr uik van nuwe elkirieze 
M /,I, „<, , w„/«ri & rf„i,/1 4,4„„ exi./. and 

ware •·ami·,i,u £hmr .eren wan•/durd spuip- 
tlien, ufier ** te• repor[•, pra•tical b.w, be.waw w, e oude-ek en nadai 

loo[•venial ..lit·. i./]ale' enh.. 

Mnihen thut the M.Adity m found heigng „. de,i „air ied, min *hi'• 9/ of 
•Litabke for use The 9.A RS 'a a. 10•.ting „ ·I ware ge·,k•k vir gebruik i·. al dan nie 

au•lillril>. •ullv upi,]1 reque,14 / le Com- Die S.A./5 doen die toet·,werk alleen op 
dee, alier :in applicathin hax heen ver:.ock,aa die ki milee nadal 'r a.in„ick 
received. Appll':Inb mu'l theref'ire 'llhmil *:* I. .Applikante •noet * ],le aa,1. 

their app'.ii'. and ..... Ii .. Secre- Axicke e,i Ii'i.niters aan die Sekrelarif ,[uur. 
t.ir," A well anampleN for te*ling purpo» a„Mik rn„nier. l.in dle S A.1 3 wr Wel. 
m the SAIM dockinde*. 

It b the re,pon,ihility of the applicants I. Dit i, die ver.intwoordeliklieid van die 
·.uhmit the teq rep,irts li) the Con™niucc. applikant om di kietruic:lae ,/n die k „jitee Tlie (•)1!inillee may ah requ:/ the w „uur Die k„miler mag ouk die C.A.B. S. 
S ABS ti, .5/,t ille .Ample ti. Cer[In ver.4,ek :301 kekere toel·.e uit te voer 
te,·1··. 

Dear 
1[ mr„¢ hr miled Ihilt dir Commillee doe, m* •,p 2,4.1 word d= die ki,mi,ee 

i,ic a,i„ w,/ „ ,wrile.1 -ar duar reed.4 'n 
mit r ..dder commi,I.' jur which a 

Ii//*dupe„fiA„,ie vir die M ar·e bew,mil 
stunl. 1 p Hiamon exi„# . 11 93 Uw m F 

i.ic. 1)4 6 die wiumwiwud,·Hkhem vun ,!l 
whility <,1 /<e + 16®Feer m .wt'Kly hint'/11 

m„*,„„cir,1/ tim Me w - d<a Nuike wure 
that the n,um/ity micred does confoon 

#/ mi dle stitilik.ird-Kpesifikaxie i <ihixia. 
.i•h the •tiuidi•,1 'pecificat'. 

During the year M mecling·. were hold Ged•,rende clie Diar ive twee vergade]·Ingi 
4 In,miber. were advised al Ilie de,Aons itchou e[• Ic# w.,• dcur dhe gew/ne nul» 

/ tle,e meeting, through le u•unt new, briene 41111 dle h.evinding; ver„iu,y [ele 

hullelin, Meinlier, are advid to record ud ambe•eel m hierdie bevindings te 

Ihe·.e rec,wnmend:ition, and Ihig obviate bivaar en /:lende 051"liee Im:i: uit le 

un[,cce.:iry #liri.. ..kakel. 
Memher, nre ren,inded of the fliel 11•211 Lede -ird ook ilaarop lewy, dal hierdie 

these nm hulle,in, are private and confi- Hanhereling' fri,1.,1 en vertroulik en nie 
denti•I und nol fur nublicarion The Con,· vir publ•kal i. i..: Die k.inlee .31 dil 
minee will .ippreckile 11 if member. treat I wa:irdeer ilidie,i lede ]Lierdic clanhevelin* a' 

a. guch. jilk' / herk"u. 

Durin, [he year a number af apr>Ile=lion., Gedurende die i·Nir /.1, 'n aanial :1£'1"ke 
were reul-1 for Ihe in,tallail,in of various 

vir wateiverwarnien (win {lie vinnige *,ort) 
niake' af :irparatus f, ir boiling waier. usually *wl Die konikee hei hierdie amisoe ke 
of the quick A iling ippe The Coninmlee 

nie „,•rweeg nie. aa/wen „andaard *pe.iii* 
could n, it a,n,kier ihece :ic n ipecilicatkin kable, ree i. he.taa n en ledc moct 10:,Lon dat 
exht, for water healers „nd inemher, nmu,t 

die priclukle daaraan vit,loen 
saus6 [heni,elve [hal the arli. le. comply 

The Conin,ilte, continue, to priwide Die k,imile' a eaan „ogrl lim 41 nuligc 
uxeful Er,ke to L men'hers which is borne diel„ a:in lede te lewer //t ull die aantal 

M by the number of applications re,eived. ,=wke - rmians word bl>k 

J L // Delt WALT. Chuirn=. J L vAN [)1[4 WALT. V/ininer 

Are there any commenls? 
We now come to [he repr[ on {he Eleetri- 

(AGREED rhat the report he adopted), cat Work Plai•nal or in Pr(WreNN in the 
I would like to thank Mr. van der Wak Na,ive Area.. for hi, report. 
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ELECTRICAL WIREMENS the lolal number of arew. determined to 117 

REGISTRATION BOARD al ihe end of 1960. 

Concerning amendmenb to the Ael Lhe 
Mr. Presideni. Lad# and Genilemen. Board har recommended allerations to 

There were [welve meet ings of the Board Se tion 19 of Ihe Act that sliould remove the 
during 19/. m of which m a Kpecial inan'ally concerning Lhe troub" over test- 

nieeLing io ilgam con•ider pi»,ble amend- ing d connecting premke·: wired by 
menl. 10, the Act. The Examination, Sub- Governmen, or Provincial authoritics. li 

Con,mittee mei on four occasions durine the addihon a further amendment proposed 
year. eiludes elevators from impat,on hy tile 

3'93 1/1,/lions tor relti,•[ration werecon. '0'al authority. Finally a proposal [hat all 

wdered Ju ring the period under repiew and contraitor, be regmered m a dclermineil 
148 re#/ration verificates were issued. area b kin accerte,1 11 is of course nol 

bringing ihe 1,)tai number issued Nine¢ 1940 known when the amendments will he 

*7702 effected. 
A cerialn amount of tiny has been spent 

Concerning examinations. 527 candldates b> ihe Board on the question of Native 
wrole [he =ciions o[ Seclion A and 15.29 trainee, and the licen,ing of these. [l ig more 
becm eligible for the practical examina- 

thmi, possible thal some form of registration 
t Lim. 277 candidate, presen ted then/Nelver / bmled k·Ope for u•e in Nalive area• only 
for the pr•c,ica] examination and 9% uill re./11 
pased 1/ bo[h Nectiom of the examination I mi indebted to the Raard for per,ni»ion 
Lhe re=/4 a poorer than correspo™ling to submil thi, report and also to our 

re.... in previoul year.•. Mer,ber, 3/ r·xecuLive for proposing n]e 

The masi/erial area of t:]nzinto and the to represent Lhe Association for a further 
mult areas of Bothaville and Winburg period .f amee. 
IM de[¢rntined during the jear bringing R. W. KANE. RepreNentative. 

RHODESIAN CABLES LIMITED 
SALISBURY, SOUTHERN RHODESIA 

#MU/Ltl•n' . 

H.D. BARE £ DPPER WIRF. (® B.S S. 123] 

RARE STRANDED COPPER CONDIJCTOR ([0 B. S.S. 123) 

BLACK ROI.I.FD COPPER ROD 

P.V.C. CONDUCTOR TO STANDARI) SPECIFICATIONS 

Fi,r Prices and liv2'leg, pleuhe refer [0 

RHODESIAN CABLES LTD. Lytton Road. SALISBURY 
PhivA•' BAG !441 *ov 2 1®8 TEL•GRAMS "LENGTHMARK' 
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Dle BLECTRIC]TY FOR DOMES 1·IC PURPOSES BY AFRICAN NATIVE FAMILIES. 

SCHEDULE ·A" VER. 
GRAH,•G. 0•i.M5 90•EME• G•wi•i· Q.EEMs SO•EmBel 

TO- to- r./ WAL• WI#. NIGING ..0$/.Il,-In'.' 
'J - Cop,•r Cal,p•1 e- ¢-PC, van 11 'Gr 

Lig¢(11• .nd Ca•*iM, .,1 - 

n-£12 

W-,e •owl...11.bla •,„URN $29 1 2 LI./1 I. .... MUNIS[PALE WI,DI..10:n.Ibl.ID, p&,mil C.p.ci4el.ad•en,i. .,C•./. •0. KVA. I *V. 1001(VA 

OCD 

•., di•eul• d- . I•- 
N. 

*e 15Dw ELEKT'ISITL 9EZ .g 

N. N. 

- TI T.* Tin,t.a *- &*I 

-C-• 6-• el •h- -I--- 

Ar.11••111,' 0 11./ 

*.-•*d-to•/.#6•- R.'121,1•lon 11, 6•t•be. pei m,11,0 ITSONDERNEM'NGS •St-1 

I.I. ./MI 
vir.k na-C,0 'wl .. il. Letil 

e•,1411Aic App.•„ lii I . el Ilph•,•0 
£,i. ild. £.01 . ' =16• 6i 

'0.-t r.Iligh,- # / 

•an 0/•1,2.ce. PV.C 

U/G.er,1€.I 

A. E•.7. m' .1 01 I. U/l W. 0,1 Uil 0/. 
1·011 - . S WA 'IinE[.]Kh W. •10&20]•Ml•. 

w-/ I.-1..,ed -rb 11„i - L T# 

Ctr Sh.-4 Cal Al,KIKA N••6-•0•111 V•rlle.L 
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SCHEDULE n. 

WORK DONF DURING THE YFAR 1960. 
1 

C*.Tu• E- 1-1= .1--•h-, Foci Ell. b,th -i.,ur, 

HOC .E 
Num . .i#ins N. 1%0 .2 ... !411 Iii I=*./. III 6.1 70 

- '- I. 360 •30 AAe, d.•.f,ii, i,••,i•:u,n I Le 630 'MO 960,.1620 311 1,• co 
10 O :7 040 

·r>peorserv#-in. ••*.:.0.,id under,rou- •wuund 

BUSINESS P. EMISES 

Al.,gecon=m",onk.. ... 

A• .9-.•11. 111'1111,Ulll J, 1001•50[)D 

innn• - ·· ··· 
h O 

11OST.LS. 

To ial auum„d.L„un 'ir Mal. 14.. 'IM 24000 35000 /6 
Iii W.Jng carried out ./. I 11, N. 163 

•St y=Ir 'r * ],vull. 

... N. •mo Na 620 
W,]i•I •arricJ out J-n' & lu,:. 

* yel Il - huwil 

Na 14;1 A•erag...iller'Ii. IiI 

• •r•ni,m Males 
4. 1« 20 U• 39 1.•11'h IL.h •Cansumplloriper,mwl, /2 336 u.687 54 k•Vh 

ranr,um remale 

A SYD 'V• wr lapi 11 te 614 

0/3 loe 0.04 
/0/'p..kV- 0'03 

5 30.5 
0 33 

1*i@ Ligh•ing provid' YO . 

I•ibiuii Ya mM. fo ./- 
Dll *.lid.1 1- IjA 0!.- Ne 

for 1328 4=. 

I p.·J.i- I.. . .... 
..kr beal'ng No . 

1 ho".1 - 

I p. ... ma. ror,lecuic 
N. No 

1. f,;1 1,/,jng proill? 
les 

I •ru. 14 per unii 1 5/ ./ 1 ... 1076.. 
Un@ 

TO*sHIP REncuL•Tiol. 

Cablil.id EHT 14,1 6 S i,il 3 

Cable W LT Nil 6·5 ril= 

1-Ts,il,<Ixh•m.In. Nil 1• Jlli|CE ,0 

No. of -i,Junal •tiect •,hu N. 515 2'0 /5 

Tian.r-11-kio.4 2 +.. ... Nil _ 7 5 
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REPORT ON Ell·/TR[(·Al. WORK to abnm our thant. lo Mr Mass.in for the 

PLAN¥.I) OR IN PROGRESS li valuable work [hai he haw done. 

THE NATIVE AREAS Gentlemen. 1 ./1 ./. ft'Ding 1/ re'open 
discusion im Mr Brod'j, paper 1 would 

Al the 14(]i Conve,•lion It .. %... like >00 1,3 hc # hrief as possible. and to ihe 
th.it ihis report 41-kl he kept up-10-date. ro„it , ihink we 11/ve .,tah!„hed a pretip 
The member. wh.i had ,ubmilled informa- good record :,·. far a. adhering to our Ime 
tion upon which the I 960 report B based whed ule Ls concerned. and we would nor 
were reque,ted 10 *uhnxit Jetail• of $ work like to •poil [hat Lf you have anvlh•ng m 
conip]/ed durnly the 0 year .ind oples 9. Inake & hrlef :ind to ihe point Thank 
01 the 4,„Lionnuire were *¢91 11, adil][ional 

>OU. 
nien•her·. Kh<, w,•re th,iug],L [•1 have carried 
out work in their Native Areai. Four new 1 have menlinned hefore thai writien con- 

returns were re,eived and the,e are shown tribiltion• will he accepted d will be pub· 
m Schedule A which i: m the saine form 11<hed In the pr,keedin/. as long as they are 
. the returns lubrnitted m :he 34[h Con· received on :ime Mr Fwing has informed 

vention nr th.,1 thi, mean. provided you let UN have 

m contribilions not Uner [han ith June. 
Schedule B sh,im the replies receivcd from 

aulhorities who have ecirried out work 1 lh/re no di•¢u,Non" 
during rhe past 12 nonih*. 1 wi]1 [1'In call on Mr Brod k' reply 10 

G. M ASSON, mie of the points ramid by contributon. 

A [here :my dibcus,]on. 0, Ure ch¢r¢ uny Mr F BROD, SALISBURY: Mr. Pre,i. 
dent, ladie, and gentlemen: first of /11 I commen'. 

w.oukl like [•i express my thanks to Mr 
Mr. 1 1- MITCHI·[ I, SALISBURY: I Wit.or. Mnd Mr Kane for the very kind 

do feel roNsibly , h/[ the commitiee Ihi. year. ward, thal the> sam about my paper I 
inxieai[ of 1///for furiher de,ails in regard w kt al•,1 like 10 [hank all ihe other gentle· 
m actual. f.,cl, as to whal i, happening in the n•en wha k laken par[ in the dixcu,%,on, 
varlour. mltive or Afrkaa or Ban™ ar:Hs lii.e contrihilian. have enhanced any 

Ihi/ever pri•vilice or country you happen value which the paper migh, have in the 
to be in) /ill be asking more for de[//18 in future 
regan] to wl,al each .1/hor[D i, considering 
34 future policy, and i'.hat Ls likely to be To reply [o ·.,ime „f The poinis niade by 
their long-term mttltude, b/h of Ircal ihe contriburon, 
government, provincial live'ament, and 

Mr. Wi':76% iles'Vm of the insIa]Jalion cenical go,emineul. 1,1 regard / the electrifi· 
ilf „lperv„or, equipment in Preloria. 1 think 

cation, suh,id[<Ilon, or exiemion of cke- 
hri// 1,0,ne ver> clea/ly lhe point which 1 

trkity +Upply frorn the parious underlakings have heen trying to niake. thai ever> super. T would hke to .1.k all members who are 

visory +76/n, ha, to be tailor·nuide to a 

circulaled during ihe ne/ year io give Uh I. 
certain atent to ihe requiremenlx of the 

much detail as rhey px,„;Al) can Ln uhal 
particular di.iriburion 

reg,/ So If ihey can. when ley ge[ hack, ./leni 

during the fir:t lAree montlis get fome more No,M undertakine work underidemical 
/ta lied informalion in regard to fuiure pro- condition. ah dixtrihution s>Acm mu,[ be 
ject. and fulure policy. I mink it wDuld help laid oul firs[ to caler for local re•!u,rement., 
f· considerably and in n .imilar way ealch super,Mry con- 

trol THI. PRI SID}·NT Thank yi,u Wr. W/n• must he de,igned to eler for 
kai •oncition• Mi:•hell Are there iny „Ther commene.. 

(/(.Rl ] D chal Lhe rep,Art he :tdopid), Mr Kane ha. Vierieil ihe que>,ii,n of [he 

w / the .chenne I would like :0 assure 

I would like W <hank Mr lane for hls Ilim that we are not conlrolling [200 .uh 

uppori, und i would al.0 hke 1, ask hin] Mim / 5,liNbur, Thk k a 10(he /1 
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7---3 • We've cut down our overheads 

considerably this year - largely 
2.- -r 1 due to the recommendations 

• •gre, I of the CALTEX 
TECHNICAL DIVISION «A,1 1 49! j 

02\3 
PLANT MACHINERY RUNS MORE 

SMOOTHLY 
I LUBRICATION PROBLEMS SOLVED 

WITH GREATEST ECONOMY 
AND EFFICIENCY 

// r.l,U1 ¢3 
rhe Caltex Technical Division, hacked b> mny 91/' 

experlonce in Ild"ry. exi,/4 for '·"2 bene't f hel' )0/ 

sobe *11 lubrkatinr problemi. Please call upon *he mb 
of * Cal,ex l·echnical I:ngineer from 6 Divian (without 
any co„ 07 oblipalion) for * del„led %,Irpey, to en•ure that 

our plantis working wilh mad/lum econom> and efficiency. 

Call any Caltex Office 

THE CALTEX 1•C'alix 

TECHNICAL DIVISION 

CTO $1,1 
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whi•h w. appb to ever> 1ranarm# /uni working :10 11 or h4 =[iv·¢ helper may bc 
on the •y·,cIn . I pointed 'iul In my #4 on Lop of.i he breaker in order / 

paper. Ihere are un effect 34 control subsid· ele.in oui ihe •pouts We fult ihai we would 

tion• .hich '011|,Ln high rupturine capacil> not like 10 +ublat [he.e men lo [he shox k at 
witch pear and only those of course are a ili.sure w/houi giving [hem fuir warning. 
Vervid ;,/ L,)1•WI. All the o·her• and a chance io get :Lwa> ii ll,cy •0 *[shed ! 

[ake lar¢ 'f thein•ell. ¥ou. Mr Pregini hie enquircd about 

Regarding /e que•:,0,1 of the iu>jiti,/:ion Ihe uNe of Delemelering ¢urreni *ran,formers. 
01 the in,Lallallon of the Lo/) equipment of and, of i:ourxe. your aN,uniption Was qulle 
that kind - 1 Think Mr. Mik hell ha• already c.irre'[, 'hal [lie int¢rpo.'ing :u rrent 'ran'- 

an,wered jon le of the p [!11. brough, 1, p. hui formers are or //errat raiias and are 

1 mild like m empha'/ 12'in L al we had matched Lo ihe CT. r,[Lo required. .< thal 
a large number of pilor cal cs avaikable long we '30 u,2 one :immeter on' in the control 
b¢fore we de"2,1 13 11'stall /2 yle' room But du¢ 10 :he fal-1 110, we h 

various C.T. ralios and we mighl gei re UN In other -r.14, the in,Lallalion ha. gone ings wh/h are 100 low on ihe ammeler. 
gep by 42/ was required. and when 

hive a *con:l :inincer with a mu:h lowir 
it wa' fin:,11' alee:ded m ]IN'all our sy'lem. scale reading. which *e can pui into cir.un we alreadp had a comprehensive neiwork of ty hard. h Ihe Ilick /f a iwitch. and there- able·. w·hich reduced lh, cost very con,id/· fure ther¢ q no dilhcully in ud .)ne sine[¢ ably -and ul,Ldentally abo played no,mall amme:er,n ¢ffect for al] CT ratio• on le 
% in the &[Ce ./ Lhe ··y•tem which we 

••tem. 
adopted. 

Mr. Dow,1.: al..0 queried [he question of 
We :3 No feelihat ,©ry nah heuer w can M a l f¢¢1 ih:it m> previous remark. 

he mude of the copper. which we invested 
.hould have p,ven him an anever I 

in nur cable' and overhead line +Nin hope 

1 have done so. 
by king able 1/ swi[/h in le mos[ dflien, 
line" and suppl> every area in [he mosi Mr. Murrav Nobh, ha• also raised the 
efficia w. 4K Non. ·Does i[ pay) 

We M herefor€ feel lhal we have not ,„er- Well. I woukl like to May Ihi. in reply: 
done the initalkiLion. as Mr Kane po,·ihly we had jo have some alarm s»iem B l 

lied. imply. We have /ne very carefully mwcd h:fore. becau•¢ we could m /4 
4 b> 4. ard every step wa, very care· 0 reporl from consumer' 10 [ell u' [ha[ 
full> /,insidmd 1»,h from th: poin: of U# sonieihing wa, wron with our Kys:en, Due 
of coN[ We fee] chal. far from ov¢/oing [0 111¢ fact [hal the pilot cahle sy·.ten, wi 

anything. we have done a vel /4: ihing In available. [he siniplest alarm s)'21:m which 

adorling [h: s>·sle:n which we hape wa,4 offer' . u.4 on open tender * 

adopted.,Ind it e really only incidental 
Mr Kineal„) que.[LD,led :hea<lvi.ability Ihat [his sy*in m +0 comprehendve thal of a warn.ng ignal before d•,L,zi Uny #Wah- it Jould ca/ly be exlended fi,r remote opera ing opern[Jon. Now [o n. thali• rather an 

non: and we waited whi:h 5 i, Ii.3[ /:,pied in >mr. before unuqual feature. decid,ng 
m ing:all the manv +Ien,5. bul w© ful[ thai for ihe added remote operation ".lem. after 
our experience wiih ihe alarm .afel> of perbonnel wrki,2 Ln qub,Lation, 1 ,/tem 

I advkable. Very reeenlly <*¢rhead line re,Lik,th,n• 
were promulgated in the Federation, whioh 

The bulk d Dh: swirhing operatian. fram force u. 1• maintain all overhead 
u central contm] room will be done for line equip 

mctit and as.ociaied eqi,Jpment every Iliree maintenan/¢ purpom or Juring :ime' when yea'. That k a '(impll''lliely hhort lillie 
new equipment hi lo be conneeled in the 

and requires lhe gy frequent .hu[ down 
,}5ter,1 of 1 ne . und 'll,%1:[lons for 91'Imenance 

In Those case. th:re mil he. ver, aften. purpo.¢4 W¢ fell [hal wilhout remote 
Oil¢ mii, breaker in .i u,hstil,ion oul on Nwthir, facilitie·. die Lim¢ eolhumed h 

permit for m.lintenance purpo», hilt a 2/r thee %witching operat,on·· would be 
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link 

XS" 
51?348011 //1 

TYPE FD4 Oil Circum @reaker Units raled al 800 1000 and I200 amps arc 
an extenston tothe well·established range of FD medium vollage switchgear 

I &. i ·•uil ..' I. 25MVA • V•Il.ign' u. 10 666 lilli 

• Compaa '8sign w.h inll un· lilli I ./ and i'.Ili.g 
€onlal• are i,Ner wlaced high weaure ine corta,b I Hor,zon' 
diawoJf or non drawo• avallabll 

cn complete swilchboards c. wilihboard mounting units please 
wri'e or phone tor delail5 

I D [16 l f 115 «9= u N• 
rporaling SARTLE & CO 

HEA£0;FJGE 249 MAIN STREEL JOHAN•ESMURS PO 8=3762 PHo4E 22 4402 

./Nrw,• •T CAFF -nU,N POIET ELI•,LrTH nli•hN ar Wil•011 

1 CLACK & CO.,PVT] LTD. PO .. .' SALISBURY AID AT BULAWA¥0, NDOLA. UM,AL, 
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exce•ve. .p. i.illy .1, & are trying . But jould a cable fault CA w the iripping 
elimmule all overlime work an main/nance of two breaker. on iwo enils of ihe .·able 

a, far ax possible wit|Pill witerferim with through 'te pilot op¢ration. then. of course. 
ihe convenience of ,:onsuill¢„, two alarmN wlll go off in Il. comrol room- 

or po:*hly only one alarm. but Iwo lighth 
We iherefire ice[ th./ the wn,paralively will Nan H.hing n 'h¢ subitalion window, 

0.111 .Minint thal we Kni on the Nuper The whole pro,:e,lure [ake, ,uch a shorl 
#.' 'introl ...em I well jultified time. thal no hardship 1, caused.and. ver> 

Mr bib- aked whelher le insiallation often, by Jackng i which two <wh,tabt,13# 

of Ule .6,1101 9.tem woild porsit,4 change hhow trips. Dhcy know atready ihal il niu.t 

our ide,+ :Aul r,pre control. My answer „Alously be the cable inte,connecting thoxe 
to ilial mus' 1.1 "Ni" - hee'u.e we lect [wa Therefore [he come:in diaerarn is, in 

thal thee two »ins are •amplemeiuar> our opin,-, all de bea method of Aplay- 
und not co•,tradictor> But ihere i, a fun· inc a large number of Nu/'ationK 
damer// dilference A .upervi"/ '/Lem IIi: hist ,/aker wa• Mr. Muller. and he 
e•¢Illially. :ijwxy• inu·N ,•e,•,ir une cinui• quew ion, the re[,ah,]11> of #11% giem AiT 
hreaker. one •le,Lce. on the ,/im and nu 

I caniay al Thix glagc isihi„ur superviNory 
olher. A ipple Wiern ,),1 che other hand m// ha. been in opera/ion now for five 
muM, / de fliik of / iwikh, operax a very years. and 11, record of reliability has been 
lurg¢ ....r of rel...r •wilihing.... quite b¢ion] our exp¢:itions It hardly 
Lind therefore yOU Lantal do wilh Une +Win ever gives al [rouble whatsoever. very whal has to he don¢ wilh another one. occ,1.ionally ta. 1 nienti"ned in m> paper) 

Bul 1 -nild like to add ihi.. and rhat b you get .ticking unlact. on one relay. Thi 

th.it in ins(211]ation• where ripple controli' k remedied wilhin half in hour or No. 11 

afte/led by de-entralised inle.Lion. lh¢ e„m· rareN [ake• mlwh Inore, even if vou have 10 

mund for 1110 oper/lion 01 ripple control can go „uf m Ihe iub.(a,kil. Ancl we 11:ive ever> 
very easily be given oier Ihe ·:upernory confidence trial the •emne 18,hing #ygent 
mrot '·»Lem 11 ,ilnply I,•3 Ltn, [he adding whkh we are imita[[Ing now w:l[ give us 1/ 
01 :mother circult breaker to the whole equal ree„rd of refulbilily We have every 

equipnient. und hal Will FL-bly be dotic eor,fidence in (he equipmem (hat we have 

in Salibury ,houll we ile.idc 1, insull installed. 
tuither ripple con'rol. I have endeavoured to ani.wer all the 

Mr. Sim/lin 3// whal happened when ques,zonN, and hope [o have done m. Mr 

hevern[ aliI,n• were •ounding in the control Pre•ident. Thank >ou 4 much. 
roum. and Lving only a common diagram. 
]1<]t Jitore than one di,play can be given THF ul PRIWDENT· Thank you Mr 

Boil I [hink ihe yau will same linic, agree, gentlemen, 
thal Mr. Brod has covered all :he puint. 

Well we lonked into Ihix question very rai/d very well and very comprehaively 
(arefully liefore - in·,alle,[ it, and we found 
thal tlie fear· tha. you cannol Ne¢ Ininic· Now. by popular deman,1 I #ink, we open 
diately whal i, happen•]ng on the whole the disculsion on Mr von Ahlften·+ paper 
»•tein are more rhearelical than pracu¢al. Mr. G. GERBER.JOHANNESBURG 

1, praclce. laulls 11•0]ving a large Mr Prehident. Gentlemen I am m the 

number of Qi//8 are extremely rare. fortunat¢ poxition lo har been able 1/ have 
Whal ut.ii:.14 happens ix that jou gil U discussion, with execulive. of the Federal 
lighlfung wrike somewhere in Ilic s/[em, Power Bard. The Rhode,ia Congo Border 

Jud po„]bly im or three breakers [rlp 0-1 Power Corporation, and the /]ectric/> 
By ihe Linic "111 ge[ your first d„Play on 11¢ Supply Comni„,lon im Ille trend of <u,1111; 
ex»mmin diagram. all thee breaker, have down peak. and impmvi:11 thereb, the lid 
already slosed ol• 11ie dulo-reclc,<Ing rel•ys. fact•,r in Mu•ILCLpill Flectrit•,iy under[aking,. 
and cherefore you know thal eve,y,hing Ls and 1 int pleaned to be able 10 111[Orn] w 
fine. N :111 Iliree authortlie. wel o,ne whole 
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hearledlk the .lep. laken In improve the Ihe aupply 2,u,horille. have only a small 
load factor. adju.uncnt to nuke In regard m future plam 

and Mallation 4. including di.tribution 
[ come Iherefore to the concluion tha, 

cquipmen' the cimmenl, ma,e by Mr Milton on [hA 

vul,•ec[ are hi, personal views, and [ regret low lix,kine al it from the municipal 
Ihat Lhcy 9/cre of cuch a negative nu(ure, undertakine.' point <.f view. Ihe sakings with 

ihe id of ripple conirol can he considerable, 1 recently spent a few weeks Ln Europe regardleis / wh/her power is generared by 
inve'Ligating rep,irts on economies regarding them or purchased from 1}le supply 
[ariffs and M nie,h,/s ,) ho• 1.) in,pr„ve aulhority Thi, 1 due [a the following pos- load facion d The aid cf load ,hedding •ibilitics, 
equipmeni, also called ripple control 

(.0 reducing[he maximuni peak demand>. 
The &„Mations covered insialtali,)115 (b 1 being in :i /2./ion to sci] mure cheap 

with a int,l nelwork capacity well over eln/i. power / nighi. uxed for thermal 
5,000 W Won over 200 plani m 14d ifferent !¢lorage heaiers. a, menrioned h, My. Muller <eun /26, with a -al of one quarwr million operating punips in[roducing [he 5 KW 
Hy/le,i loadi gey/r 8 hith h .witched on durine the nigh[ 

The re•ult of 6 inves,ig»lion is Anly (By the very way, [his geyser is very 

en:nuraging indeal In Ine in,[ance alone. Popular in Europe ) 
pii. in Dimedin In New 7.niand, the annual /c) Considerable ,aving, on dis/bution 

hawng will he £220.DOD on a nerwork »tems. wh a, cables, [ran,formers. Nwitch 
capacity of 200 MW with the Id <,f con- gear. cle. thanks „1 reduced peak•. 
trolling,ihout ),(K)O hi.1 water Asers Mo.1 (d) Saving on cable and insiallali.in 
of thie vving, will he 1-1 in keep do'A·n „pen„. DIL ·1„el lighting „heme., as 

the chargey of ele.[ri¢i,y lo the consunim mentioned by Mr. Lees. 
Thi. I. In m Y ni/. 3 pe.itive approach 10 

the problem of keeping down the 11 w therefore ever. in [h¢ in[/rests of :ill Lon· 

areasing talif., or ever reducing the tariff·.. ccined to drive toward, improving ihe k.ad 
fuctor. Cheap eleciricity improve• the 

Mr Milion, wtemen, Lhai [he .upply widard of living on the home market. and 
TA Lies ¥,11110,e 1 5 '1>d. per KW revenue makes u. mare impelitwe on ihe elqport 
if the Municipaiy achieve, [hal Naving when nurket. 
red*ing il, peak. is only corel when look- 
ing at the picture over a ver) short period, 1 will be lhankful 10 4ou if pou could 

We, however, musi look at [he prollcni on accept ihese few remarks in the spirit [hey 
a national Kcale and an long term 11 1, quite are made - in the spiri[ of pro.,ilive and 

true. theorctically xpeaking, thal il ali Lrcative thinking for [he future. which means 
n•unie,palilia in•tall load vhedding equ•P· to lry conlinuou,ly to sell electrici,y io the 

men[ at the Inle time without giving the Con•umer a, cheaply as po•sible. 
,upply author,lie. warning In good L]me, the THE PRESIDENT: i·hank you Mr. 
tari/s would have [o be temporarily Gerber 
incread for a short period m con)penit¢ 
for ihe loss of revenue from rhe unused hui I wonder if any of the affiliaw. intere•ted 
readily available plan[ 11/wever. when Thi, in gener:[ing plan[ will have anything to m 
plant is u.ed to its full 2/pacity the supply . that? 
au[horities would be able I reduce tile 

Mr. E. E. DE VILLIERS. CARLETON- [ariffs to even below the original tariffs. as 
V[LLE: Mnr die Pre.;dern. dames en here: the load factar would then be improved by 
Dit was mel genrlde gevoelen. da[ ck 

107/ ,0 20°7 
besluit hel oni nic/en,taandc · die afge. 

]n practice ihi, problem Ls much simpler. vaar digdes is *ekerlik net 400!, ek,]f op 
aL onA a few munkipalities install ripple hierdie ty®ip ,/reed. 11:/41;g anl na on. 

control equipmen[ every year. as •een from MI, terug [e keer. en OnN 1•d ook haie 

Mixtics m ihe last 14 year.. and iherefore beperk is tog '/ paar woorde uii ze spreek 
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nor die refurnat w mn, *on Ahlften El 1 mhan. mu,[ he keri iii nial 1 eannol 

1 myseli //4 beperk N 'n paar kori wi- Apute thi·. 
52: rkings, on dit veral n.i a•nleiding van 

My roni/mn i• iha[ 1 ,-annot agree that 1mmentaar wal gelewer was deur vorlg: in :in area where the supply given by F.,com 
i.preken, en wai w my heskei¢ mening 'n 

to th, municipaliLy 1, a men: proverbial drop bie:ile onregverdig wit•, 8 the bucket „ompare,1 io the immense 

Eersten, »il ek dilarop wy. dat dle #lipplic,4 givert m large industnal concerns. 
ski·ywer as ,111.elekIrint:gme,e-ingenieur and mine. in the area - conirol of Nuch 

m '' 51/9:id wat 'y elekiries¢[eitsver. municipal load u, cut down (he maximum 

4//ing grooinnic[ van r.scnmaankoop om ilem// hy a nlere MW or No <ould h/¢ 

self in die uitvoering M sy pligle alleenlik the effect on the generating cathicity of Lhe 
be/al he, by die ekonomiese belange van large power gationi. being Operated by 

sladm/ en .lie publiek wai deur Jic Excon, t<, meel guch a large load, 
aute lede van die 4, rand ver:eenmxnlig 4/11.3 [t wouId 

04. D,, i. immerA die plig van enige convqi,ent|y he very intere/ing 
to learn 

crkne what pri.pord of ihe ouLp/of luer van 'n ia.linad en ek wl] dub 
uy ' com·' 1 lighveld and Vierfonie•n gene- ie ./.wer gellk weli i]:iarnice. 
rallng /allons 1, ah·.orbed hy municipal 

Hierby wil ek nok hyvi,es dat ek 00/ul@ e|ectricily under [akings, and what propor 
„ dat inni von Ahlften in Ky lianheve[Ing tion b> mine. and indwi/4. 
aan w /4„ail om vrneheheer in le /el 

.11: h figureN wnulil amply illu Irate i deeglil; 4 €lie d ingega//1 hel 1 think en 
4 point 1 5/refore cannot agree with the gee„ be] f.,glige niotiew, d aar€, p nage 11,12 hel Milenceni thal in glch case, load control me. maa, dit •elf rok op 'n breere vlak ian 

n.,50„a|e be|ange oorweeg het gping, will uhimately he nullified by 
in•leit··ed bulk ,„/19 1,•ri/N to the municj· 

Dit is vr m> hale duidelik dai die insie]- 1%1]ilir·•. 
ling van vragtheer op'n rer,preldingsnel 

however Ihat the onuN of [he con- sou• die v•in ia•olburg. ¢n immer, ook I agree aan 

netwerk•te),ek „,os Vanderbiilpark, Benoni, Irol of load of individ,1/1 ,on•umer, ihould. 
en andere. deur dle gro:,1 he'paring' wal where pMhle. be pla•ed in [he hands of,hc 

leweeg gebring word, heide aan kragaankope conNumer·. ihernselve#, and this can po•bly 
eli kup,lual uilleg 'n haic 9001 male IN be etkied. if ft>und econ,>m,•al, hv p:i,ali' 
bvdra tol :lie 40„rdeel win die beirokke i,ig con,i,n•er. who prefer M 18 have their 
plaaslike g en•ee,•·. kap, particular Ii"< 811//led. liT reduced during 

peak perind•. h,p ihe in.[allation of addi- 

Mnr. dle Pre.idenc, ek wl] diL graa' aan u linnal equipment on The consumer's 
/e] dat enige stappe wai Redoen word om premi'e.. 
by te dra toi dle geluk en ekm,imieve.elf· 
*tundialle,d van Indiw•(ine. of hulle gemeen. Ma jufaiturerx an<1 .uppl> al,thorizies 

„unale bel;Ing, 
2 
Rkap. 

in ·n hee m:m, af hoe ·n geringe ··holild xeriou,]> con,/er this a.pecl 
ale ook al, 1„1.3/alike hdrae k in 1 feel thai ihe correct /ppro:,ch in [he 

2 en ck wil di, ikr>wer riiatur i, that very large generaling authon 
./: hikwen, dat dit blykbaar ook 49 4[andpunt ilies fuch a. D:com ind the Federal rower 

Board should be le/ enecrned about the 

r Pre•idell. ]will cominue n Eng]Ish activi,le' & their relati.:ly smull municipal 
- 

n, you to bear wil ille if ] am 1101 4„ consumer. who ¢»uld. in many Ingances. h 
voluble 4 our Qui/.mbler. 1 must. h„wever. heier o operation with the generating 
make giving more thought to it clear, Ihai [he comnients of authorit>. and by some 

iheir individual load factor. supply the contributor, wrinding a now i.f warning on 
[he indison nnilate apphcatian of kai con· answer to allevia„„ [he worria of Ihe 

imt. wil]10,]1 very careful 4[Udy of th: c>KI:111 generating authorit, and improve their over. 
load cilrve. und the due con•ideration of al]Ioad factor' 

problble 're L.pr..emen' in load factor, Mnr. dic President, ek wil Jan tendotte 

such as wai cited by Mr Gile. of W mykelf aanslui[ by vorige 'prekers rm milt 
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von Ahlhen h.,rlelik le hedank vir NY wei tarief in|lou. en We„<dlk nie aK in belang 
dcurdiagre referaal. en die onge,wvfckle vin v:in ilie n.i#inna|r ekonornie hed:ou kan 
harde werk d hy gedoen het m dit in wilrd nie, hel•im murni,ip lite le .'teed' te 

40 '11 illi„le],ke vorm en i „ive/·1 lie#omider. puny (111 Nulle d eltreffendheid, m.,8[reel, 

held om iins voor le dra. a.in le wend. 

Maar meer A " ninr dh, Prilde,]1. wl Ek dmA /1/1·. die Pred.leni <1: 1 buer,li 
ek riel herha:.1 dat die %/in,ek waar:inder kongre. behoort 'a vrnee :inipielike verk],1· 
mir v,in Ahlfien die insial/ring m '11 4 in verlind met hierilie a.neeleeniheld 
mgheheer,1/9,1 :w ,y raail•e elektrk/me by 1-vium te ver,rek Dankie. 
nel ..leer het nivi']gen. WA:Ir,|Lg 1, 

Dankie Imr die Pre,ident CIr S ni: JONG, SASCM Al Rn: Mr 

Prexidel]• 1:i,11 •c/> 1 1 11,ive .11,•Tl,2·rcuiled 
11·A ADJOI RNM[ NT Mr Milu# but I :in, wire he mull like ki 

rep.tir gnie! On //'Unnul 
1 wi.h 10 :„.AC,Al: my,elf #ith variou, 

T]]L PRFS!1)[ NT Before we resume previi•111 <peaker, in congratulatinq Mr van 
there ar: a few ann<'uncemen[I Altiften l, 111/ par,r he has prunted kilhi• 

(CONVFNTION ANNOIINCEMEN13. r,inven·ion 

FOI.LOWED) Alth"10 1 9/nk a• 3 13>man " cleo- 

irki,v rn :11! a. AG :ind DC a *peax. bu[ 4 
We will nom tantinue with ihe dicu.wn fal a. 10:„1 u.ntral and rlpple conlrol /0, 

on this ver, profound di,cussion on when (o 1 fee! n'ore :il h,inie hecau,ke n» hokird 11'· 
cut ind Where to cut' ri»al ihe v iri,#112 .1•pec1s gnd implieati•111 

Mr M. A [)[ 1 ANC;. STANDERTON al [eneth vid, Mr v,in Ablftw before we 

Mr. Pre:,/d, Li e wi,h con,Jerahle h uite•] 1,in' liBI) alleail w,111 11•e initalla, 
inneral Lh:it 1 li,tened 1,3 the paper hy Mr. holl 
von Ahlfien In?me,!Kilely 1 wiuilij !9ke I k :iaie iho i 1 

For nianv vear, consumer, have heen arn .u rpr Id thi 1 thl. p.,per haN A c.ked such 
charged on ,1 2-p.in tariff w des,glied to wide „,1/1 over,y und Taibed y. milch /{ 11· 

pron,1: 1. fur 3. possible a high load tent/>11 In nie i bring• h ·me larcefully 0,0 
faclor. 4,1 enorniall' .iniount "f re'earch vi,4 difference M power Qipply problem%, 
..ark 11.1·: heei".lin .[1.Lining ./ obiect, imel ali.i, with shi•h large I urban 1/cal 

and it k dea{ thal a number of municipah :luli:,riLE ,/id .maller ar rural in,Inicipali· 
M li,ive :]ready taken Ilie nece,sary ,[ep, tleN m „in[„ilied. with probleni, hoth (ech. 
tn apply all available means m 'pre,/1 their nic:,1 an,1 ecillimlic:11 in nature 

loads o,er 24 hnurs. 1 wa. .[ru,k inng/ately by tile :b,enc¢ 
11 mus( nies.arily be disheariening 1„ id critickm in 111/ 1/Lhnical impliiation el 

./r ./ ihil wit .•ult i. an inerea. m .. i .antrol ./em. hv ..... from 
FIC LarLIT, al,| I would . intere·.ting m ulm,L| as well a·. urban underuiking• 
learn whether tlik i' the polle> of the There lippeured tEl be hoviever. a more $ 
1 leet.1.41' Supply Commi'lon of [he l.ion milive *111/5:itian o, 1hr roinomic' 01 

Mnr. ilic Preaent inden dil die geval k. wh Mail con,rn[ xystem. iN,far Itat 11 

i r. lit my mening dat ESCOM diturdie could negai,vel> affect the 0,4 u[ bulk 

helcil n,nes,nk rri,reer hel in V verklaarde •I'ly/( e]•L[rit•ty. 
wrief en en :ifw/.ighe],1 LI:,arvan poe] ek dat Plex allow me,herefore Mr Preddenr 
m effen, nic,le, i, So 'n ultkik incet non,1- ta atienipt, ag a council[,ir delegale. to offer 
weild/ pch,Imihilch wees a,Inge·.ien die jaar. an object],e •,ew, vihjective trxi, an thi 

lik,e natuu/ke verhlingde hiding wder mutler. ab fur a. kai 12[harilie# in Nmallar 

meer die geringe [ading wal bc'paar wd cenire• are *lerned 
/ur heheer Van *pit:hela/ing .al opneem. 1 |i/ened with :Ilen,Ii,11 to Mr X11|Im'* 

Afge•ien van die fell dat doeltreffendheid• viem. and ft,und k c 19 to awiciate my•clf 
maairreel, nai, die heli,fie vian verhoogde comple/y with hi. Vlew point, had [ bcon 
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in hi·. rk/t•,u. and ihi»e of i,ther under- In my exper,ence [here has always been 
laking, wh gener,lic their i,5 11 puives und heall ¥ c„.i.per in heiween bulk supplien 
have Io off·.et gmc. and Incal ci,(h,irilie, These local aulhoritiA 

fully apprecmle the m problems uinfront· I.ocal 41,11,>rit/. ellycouncil'.and muni· Illy l|le .upply oinlmi.Nian, and Mher large 
c[,11]ilie, h.ae 8, *Iminiver the aff:lir: of •elf generating nin- ern, and ihey have ki 
cilieg and ,<iwn' effeixively Al emciendy effat :, parnlied belween .upply and demand In order m effect [hix, 112/8 of d¢pariment, H „#ever. „ne con/der, 11 +inly fair ihat 
are ia.true,/ and .onmelled jo keep down 11/#e na•wal undertakings. aw well I large 
0.1, i,t e..rillial .enia. in order 0 a.»unic *.CU] aullitiritie' try li• .Uppreciate the diffi- 
Ihal indirect cixation of nilepaker, and ion- cultie. al .nuiller centres and their rexpon 
·.unier, i, kep[ li• wL[hout (he lowering . f //ii 10 Their nuepa>er4 
enic,ene>. 

A. 1,r„ been remarked by other xpenkers. 
Since 1951 there hai·, been a ri,c or 347* the •aving eliceled thri,ugh ihe aliplication 

in the i„ of bulk .1 ipply of ele.[ricit) by of 1 ud , „nin)[ appear, „, he minimal if 
The rleclri•ity Supply Cominils,18[1 One not ce/icible 110 ni·, mind. however, tile 
reinember. th:/. a few ve,ir. ago. when the crux of the multer lie. in the remark thai 
demand fir /,wer d ex=ded ·,upply. ihe gwng,•f •: many >h,][in/ per kiliy;eatt 
/4/„In :„inpelle,1 1 oca] aulhoriltes. withi>ul rep/.en, , a ,imild r [„s• 14 the supplier 1 
th/r own Meneming pla. lo keep pak eurel: hope ih# 1 shall be proved wrong 
laad• 6 - :„ rlowble: a, well 5 zo reduce in ili' ....p™in 
10:id·. bv £11 lea/ M when ir.truded 

5:·Ile, 1,•Imle·ra|Illa conslder iheir 

Now aupply apporemly i, cal:hing up Bith pn,blen" •In the :li [rical engineering deparl. 
demand. Ind some local authorilics are ment. a. imronant and 5 urgent a. che hip 
linding ways .4 keeping Ihes' peak load. <.re /'1'),ider [heir'. T'hi' /018 Lo b('th 
{lown ti, an even keel they are comniuing ihe ahnic,,1 anil en,nomical Mide Once thi, 
sin Thix sound, w me paradurical and ]M w i# .„cepled :11 the.e AM.EU. conven- 
a little Lonfu,ing. ¢„„1*. le delee.,1/# i,f #nial[er kai auihor- 

i will rapi.Ily rid thems/la of, as I have 
M> board and ,»uncil, throughout *he m!,Led IT hi,pe erri•neou·,!y Mr Preddem). 

country are:,incerned primarily woh iuprly- u ·,enie „f fri]·dration. ind will he encouraged 
ing elecir•city 11 wn,unier·. as cheapl> 21, in fulu,e i„ pre.enl le„ p/,hle/,4 I the 
R.ible Rippie c<.nirol at S,+Iburg ha, Ci.nvenlinn in the kni,wledge lh.il •hcie will 
effecied in i he jirs, year n f operation 2 >aving n T be naj.,ed over tighrly 
01 R12.000 (ir £6.000) in bulk .uppl) 
bought from the ,upplier Thi: wing ha. Mr W H M 11 TON, ISCOM: Mr. 

been pa..ed 00 10 the consumer M the ferm Pre•ideni. 1.2,6 200 gen:lemer) k a•tound' 
of a reduction of 10.4 in cal of Lurrent. uk me tliat [here can h.ive arihen ·uch a mi,- 
wd b> the au[hor in hi, paper. The tael linde, •tandm frimi the qunemenE which 1 
ihal unit -t of eleciricilv has been raised have made T .fen. to have evoked a tremen. 
by tlie (hinimiwii,1 duling le e.i year i• /,11% am uni of di, upion [hrough thar /4 
purely ca incidermil iminding 

kal .iuthoritieK are al•o M profit- 1 w:8 given the privilege of reading 
wh# i have 1 

nuiking underiaking'. in"far •aid previoudy, and a' profit' ihraugh are 

nothing wrong with it canalixed inm le« profirahle hranche·. 1 Jund. and .lili find con. 

tnilled by them. 1„, „ had happened m the 1 iriat to bring home [a *he audience the 
/nder /king under di,cussion. in ihe form „f W.r. which =.t be taken into account 

9. diriden,k m the con,umers of electrici *hendealinguith load/ontrol Imentioned 

The funition 01 municipal electrical Ingin- thil in i,ne ranicular cahe. the load cantrol 
eer·. Mr Pre,·idenl, 1 repeal. / purely t.i i;.hich had heen ,/roduced (and I looked 

en„re a 1,1,h degr:e of efficiency in their to the gentleman on the platforn, re,ron 

dep,iriment'. ar economic'lly as possible. 10 •ible). had in no Bay henehited the co„of 
iheir eniph>yers, /'wer pr.iduction ci' rh a' via./ . 
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A spacious modern factory at Benoni, 
Transvaal, houses the skilled workers and 

specialised machinery Of the South 

African General Electric Co„ipany. 
Here are designed and manut,u:lui ed 

the S.A.G.E. products dial find 

such ready accept:„xe £11 11(,IneN and 
industrie' 11"<,ughout the nation. 

r in • =mbi, b//, 

HIMEN //hinR nia©h m. 

au'QU I .... 

4,1,d ie.No,/ 

SOUTH AFRICAN GENERAL ELECTRIC CO. (PTY.) LTD. 
G.E. BUILDINGS, CORI RICHARDS AND WEBBER STREETS, SELBY, JOHANNESBURG 

FACTORY: BENONI. TRANSVAAL 
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In „ther wlirdk thi, pri,ble,n of load con- defe,Ted that generaling plan, extension. Bul 
nal k „ne whia mu.1 he deali with once y..'ve pl=I your ./.l it I.'.1 I, 

Ifnier•,i•ly l if Are running Vour 0W1] . le ni,inilf*... and •,ly •Now. look 
genent:/6 plant ,;nii you find some mcans Bill, defer thai set a war. we don't wni, 11 

of intri,Ju•i , ]„ad entr<,1. 1 +ubmil 18 knu >er, he .a» ··Sorry it'* in n» production 
thal R i. completely u•010„ 1 «nd the /nigramme Whai canceltalion tees are you 
8% on thal load ointral .it the gnie lime g.iing W pay' 
that >01, Ii, ing i,• 'Aiur new eenerating planl Well rk dren'i pay cange|lainn fee,4 
to ineet .t kiad vilikh w , expected and 

}·e/- the javlnp' then area't equallcd by 
which w'] not :rri.e-- if vou inTroduce y ur 

the,ed.wed re,enue Ihic jou are going m 
I,1ad ..rll 

8/ ¥0,i natur,illy have k) 0, ahead. put the 
From th:,1 11*„ni i'f view. 11:311 :y +1)811 11 r|,l/ ]n. an,1 1 the peak LS COL ihesupply 

the wroug *Ime on ki,11 ,·untrol i·. w.™ted or gener:iling auth.irlly doexn'l gei lie 
monew li co/]d be well deferrer[ until the revenue expected That i. where che *roub[c 
linne arrive. when >011 are conddering your lieb. 
m ridn, exten•ion. when vou c,[1 uy li 

The •hole point thal I Iried * enlhasise 
i.ul.el.e;, ··Now look. Lf we :an cui Ihi. 

•a• ihi•z that If going m uo in fl•r 
penk by !07 or Ii'/, yin, cire w: c:in defer [hal met 

10:ld *ir,i]. let the *urply aulhority. Lf 
for one. iwo or three ,ears " Thea you M're nin your own gen:raip,)@ au[}]ririx . 

.ockl jav. ··Wel] let N 9,2 f ir I ind 
con[ml " 

know „hat Mu intend d,Mne and when you 
imend Joing i[ Becau'e everyone dealing 

Rut if >nu Nkl. ·Well, we may ™* get n d generaling Flant mu.41 plan a' leaxl fuur 

m time: ker·, pull In .1 new het. ' you Lan year:. ahea,1 if he i. [.1 keep px= wilh 
pn h,hly [hen take on addi,1 Iial ] ud up t. d•velopmen' ll k w.cle•* la leave a man 

25/ „n i.,E,/ the liN J [liatyou arealrcad p work g in Ihe dark an an expeclation of 

iupplvilie The e,1/ i# ,uppl>ins that peak Inail whii h will M ari=. and lh¢]i [urn 

load LS liol mereaad by red.- 04 + being round / imi and /4 1/2 your elec- 

u poak loud, Pe ,„,4/ 1he /1 ant 14 ihere le iricity IN awfully expen.ive." 
meet it. You maL .'Ve .4 Ibtle hil in your 

58 il i. 6 |.L,iter of titning. ind advi,ing 
di.Ir,hullinn hu, „,0.111. paur di,tribution 
Menwirk b al.i. limed in adiance for peak ihe kill auth, riky what you intend to do 

Y•,u v.ill hnd v.her, lodd >on read my contribution 
glveJ, earlier. Illat 1 41ri,t,glv ,up/irtid load 

Now.in>onewhoput'incomrolequipment comrot. 1 werl w fair • 1,4 9 thal ewy 

inimediately upon putt/g in additinnal effor, .hoilld he inade 104•ard, making 
ge:,ey'ling j,Junl 1 i ]]10 e 1 (lie liiad that i' people pay .ir their pesk. beenux¢ when 
g ving [,3 he cut off. i, wa.tine money thed do Imi for ilicir peak. and •he, can 

curilrul th<i.e peak.. ihey will have relueal 
Th.11 was ihe roilit lhat I Kid w 

Ihem to the 3/11/Kit / all con,/ ned. 
empha.ibe. 

la the p,irticul/r eaw, of Fa.1 I.on,lon LI'll In .Nin,jeclha with Ihel:idyintith .15/e 
ihere of 

comic ou[ now with Ihe namch me/. I nie/mned 111:,1 the .avinu wc were 

plan„„g, ,/1/1/ h.eve been a saving of 15 /3 
:i: M have 10. nme four If, / 

year. 
in l/ke ./ a ]Jad being reached. in order per IVA to Lail>xmrli. but a gu• 1,01 . 

Iii mect ihal expected peak load 011 [he 11$111% 10 ENcom until we re.,ched ihe ,lage 

4,#.if the IVA to be •old during ihe next vhere we can take advamage (,f ihat le«er 

en,ulng five >ean. we dc%*ned a tariff which Ic:id. O Jke :gain it is a timing facior The 

inak Imu account dic I ,#f addition:U W [S/*1 per KVA. conslderedauain• our 

reven/0 invi,hed An change in tariff 
gener.ung plan[. which wa, ihen being 1(,til| pul 
m. and which gould come ink> hervice 

And thal, 1 Ihink M will hid al·.0. wid, 
Aing th' 9 thew.ir' 

11,0.e dealing wilh (hcir own generating 
8 Lundan then a its peak Now plants if any line / their cuniumers cuti 

imaglne #hat happeni We cinild have hi load, ille Mad on [he qubs[ation supplying 
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him ma> be veryappreciably reduced. apple In ille d]/ribiltion nelwork [hat 1 000 MI 
eiably reduced. 5/ if he ha. „tre,Itv hi,518 i,f red,wed Ii.;ud i• impor,inl in M the 
hE ·.uh.#:ation fur :hal re.lk limad befin the nelwork capacil, M then avail hle for the 

reduaion. there 14 w having t,1 1110 61,1.11]1 vile. af [1111 1.00(1 MW li. M willebixlv el.c· 
au lilil, 

Or y,jur nelwork can he huilt 1,1 a lishler 
In Mr Muller·s ca.e Bloemfi,mein. when haik. ,: u ave in gihiati „14, et, So hai 

he nienti<,ned hi: undition.. he /inied „in chere i, a max,njurn Naving when seneralme 
Ihat. by gaingtH/rage heating au K VA Thi x affecied b> the /]I peak. aid a 

Nub,tallon m #le ti, <upply a In KVA minimum savine when onlv the q,kation i. 
kilid juring the day. anit watiohle t,i uumily pipected. 

I KVA at night If Ih,it •.pate he/ii,g had 
en done But in /11 ,·26 [here i• '11 a day ba•iN, durincr ,d?w delinitely a gving 

Fhenever 3 Ur•. an 800 KVA vou reeulate , Lib.tatian win,Id have yoitr peak 1/ad an/1 
1 think th:H ca necessary we, 0/11[lemen, rr,/in,ihle for 
ihe .upply of /,wer at :„ cheap a rate a, 

But 1 ilihnut to Ir lulter if he had pro- p-Ne mux, do evorvihing we 1 1/ 
ided ihe 800 KVA ·,1,1,·.tation irnd th, e enc,iurage Mad CO[llrf)1 The problem must 
ople had then /ine 20 right heating. lie be vic, ed in its true perMpective 

0,N ould h,ve vived nothin, :in hi. .nh, 11„in 
1 ./ .1 a matler of liming There I, an„[her /In, Mr Simp,on /,1 

I ·conled i Ii.,cl change,I iny a ieo·.. he wa, 
AN far as Nom in 111/ {Ini,in i. concerned rcforring [ti / point of 11,4,15/8 whkh 1 

you d find. 03: 1 previaly .lated 111,11 K W W wili him in rel:ilm W anim.,1 
welcoille every emort being nuile tow:ird. nlax],Tium demand ,har» a: :,mpdred load con//01 - in i,(her woril, rawardk the •1111 manthl• m.11(in•unt demand .irge• 
reduction,if peak'. We •re no, ag,il,4 it,n 
any way. I went •o far aillinte-Jec, that if In any supply ailihority'' une:ruking. h 
pei,ple wi,h/ 1„ in•1.,1 11111'talwayN he remen'hered that 1/17 1<,ad wine „t- 11]e,e ,ier„ 

eneine€ for cultii¥ their peak' we wi.uld '11'1 W.ir liwd c mtinu: 0.1/,hni•iglinut the ye: r 
prevent them fr in. /4 w ih:,1 1, W:]uk! '% /1,1 a·. adv,int.lee<'11' a. 93 171'iny peI pie 
be wele„nic,1 think 

On ih c olhor h.ind i al·,0 4/unded i,riother If you have ., 1007 ... 10 ./pl> 
none of war,ine than fr„m the 1,/im of view ihrowhou[ 16 /ar >mi .m require,1 10 

„f gener:iling plan[. The time of ihe pe,k ni:[int:[in 1(K) i, 4/hv ,„ 111:,1 ],ad if p, u 
th.1, 1. being ·,hed iri comtians,>n will, the 41/ di give 1-•inlinility i.f suppl>. which. 
Ime <,f Ihe peA im the gen:rui;ng NY,tem me·:in 4 />u clion"t take plan' c,ut f"r any 
is al<d !11,1„rtam You di mit :lwa, 1 nunor mali,lentnce Job. ut any lizie. ili nugh- 
neceNQ.•rlly ... L. genen'llng plant I, 'he M the kear unles, yon hwe ,landby 
extent to whih you clil your De:,k Thai 1% 

due t<, Ihe di•e •it> i Hie peak If you have I•,dd•, A I Irk li in In yi,u, 16'.111. 1 , 

mosi of u, h.,4 e. ,„ between winler and 
Nop· 1 hone 1 h aje made Ihe i.mit i „1 == iN a ven IJ·.eful varia,ion in th.,1 

ihoroughly clear -- but :,1 no thnie did T gy >au can plan .'ur m:linical/nce prilrin•me 
:hat r.scom was again•[ the imlallation of on the bat / a minimum genern[Ing pl·int 
Inad control in your ...1.m 

If you deal with the Rand Ilndertaking Of cour:c if yoil mli h.ive [wi, Net, in 
from which nin;1 of [heQe municipilitie• m ylw .[:11,<,n ,[ doesr, I matter pery nah. 
Nupplied. you can imagine the relative bul where wu have o large number of 5/4 
gping. when ! poinl oul [o you lhal the it i, a m.ler of preatimpolance ]I n'ean• 

peak i. over 2.000 MW and when you ,:art that y€,u can en,ure a heav> „iui„lerlance 
talking of Naving 1 MW an 2.000 MW I In.grange during y.ler light 10:,ded peri./ 
is n.it very nmch on gener iling /1:int 4 ihe yed r. i,1/ 11 n]Ininium maintenan,e 
capacny, hui [be imp.or[.in„· iri.e, willi the pri)/,imme during your heavy ].„ded period 
di,lrihliticin ret#ork '1 ihe year 

250 



Die VEREN[oiNG va. MUNISIPALE ELEKTRISIT•]TSONDER>12·.in.69 1·,In Rtl[W[ IKE AFRIKA 

Anything wh•ch i. dione 10 ··flalten" ihe 8 m:„in.un, demand i. concerned, We lind 
load 1,) a c,instan[ load ihroughouL (he ye•Ir. Mat we work im :111 hour :ind a half /,11 

M i nianth Iw In,ind vith no ·,eason:11 di,en pern.d 6 r each „ n,umer. Thar hai 
ariation. is noi neces,•arily 'dvantageou'. •01 given any rlse .in•plaint·„ except 

frum a fnend of mine up the nud who com· 
So Ihat there i. a ditrerence Lhere. We do 

plain, rn principle whether we .hui him off 
encourage :in impr,ivemen[ of W faclor. 

I)r n. 
hui [hat improvemen, of kid fu:tor 
i. su,h [hat vou will still maintain a ,/asonal He i. ,lf course Lhe nel,hhour of (he man 

difference in Inad Your monthly load factor 6 031,ilned when we pul a :[reel light 
g..es up appRciahly: yzur annu,t load faclor out.ide hi• frant gale: and complained agaln 

wikh 11 A 
k theref„re Ilkewi·.e impri,ved. hui when e kirgo[ to 

anyone 
who Iries lo .h/[ his winter [oad over w Bui 11 genera] 1Iia h•iur 41 a half period 
hE summer 1,28 to maintain an even load. ,/ems M he quile in order. and m fuc, we 

i, rtiwt nece••aril, acting entirely financially are thinking of extending 11 10 Ew„ hour•. 
to hi. advantage The result,if worke on an hour and a hall 

Thank vou Mr Pred€tem. we har nur relit·,9 divided 1/0 three 
group,4 (he oue Jeroup come· 01! and 'fier 

Mr G J.M[JI.LEI. BLOEMFON'TEIN an houran,1 :i half the remaint,12 twogroup' 
Mr Prew/r/, 1 think Mr Milton i€ rather come ofF :ind 'he fird Froup 00¢N on again. 
w op,imi.[ic when he lik, we can wipe t/r *he rea!.0,1 that we pick un twke ihe 
out the „implele differen•e hetween winler Mad which we *hed. 
and wmar [ am fulrly optimi'[le my'•elf, 

The aver.lee *we of wtor healm in 
but I have told my „,uncil I have no hope 

Welk- 6 10 gak /3 KWI and ne save inf doin' all 'hal 
then 1 KW per relay irNa[ted I don't think 

Mr Pre·,ideni 1 kive he•ring Mr. Milton we·ll ever get :, higher fiRL,re [han that. in 

-he /]w.»x comes out righ, in the end' fael I we ibull mi,re relay' Iliat figure will 
tend to [Jr(,p ./. and il i, f,ir & rea,an 

1 wan' 1,1 put a Inie 'ugge'[ion 10 Mr 
thal we have Lome ti" regard ripple control 

Mi!1011. and. 1/ w have rhe time. perhaps in Wellwnl 214 61 i' mw i' demand I 

he migh, renly to,hal. con,erned. a. rather a ,econdary a,pect of 
Mr. Milton ha „,n• diINculty Wlth le€ the •ituation. 

mnicipa|im ih:,1 cilt 1heir hil!,. and 1 
Th,c maili fubti,in I think of ripple con,rol 

found out in the interim rhal thre munici. 
' ili .treet lighting. he'lli].0 there. Whm ihe 

pali,je, are really [1 am not +ure whah/ 
*ireel lighling ;y.tein i. .·,implele in Welkom 

6 14 No. hi [ Ihink chey are) evening peak M a lia,e cava c.mehine like £l50.000 
people. and thai happen. m he when the 

m Cable LOXIX, in other w i/, thal •avine will 
comniksion are rn their 10/.1 le•el In 

cnirel> paY for the firple in#t:/alion. 
i•[her knA they :ire hi, 0% peak con,umers 
1 had wondered whe,her Mr Willan would In add,ti„n we have reduced <Dur design 
consider. round ah,iur Chrkimag. introduc. a, far :„ J „Ir,hulion cable. and *ubsialion 

ing an 0/ peak [ariff for these pe(ople who m concerned, fron, five KW per wum„ 

are 'IT reak con·.umer'. d„.n t„ 3. In other words wc Nave quite 
sukuntially Lin niainw. and ! feel thal W the 

Mr. R W BARTON. WELKOM: Mr. 
cli,ef f"Ain <'f ripple e•introl. 

Pre,ideni, Mr. von Ahlfien asked a fow 

que.[ions aboul th, ,-ual load, Shcd in th¢ Ar the momen, we hag .)011 1500 reta* 
experience of orher undenakingN, I have a on water heater. for reains which I won·r 

couple of notes in 'hal rcipect /3 inti, al the mament. and the /ving an 

that i, 750 KW which is not a grea[ deal 
At Welkom we find that we shed half the 

reall' when you consider Ihe ful] load on 
coariected I lad in m„.1 :a,ek and when we 

the .yem i. ak,/ 18 MW / pres//1 pi•k k up :gain we Bk up the full load 

Nt,W 11 di,eK"I nle.in ti, May /U save. of Mr. G. B. HECNIS, STANDERTON 
...., half >our water heater load as far Mr Pred,tenl. 1 think Mr Milion ha„ left 
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the iunference ai the ninme/ and we air + The w,indary /'ca intende,] e ihe 

a 1,1•• a,, i i know v.he.Iher se can expect an hope Ih,11 i. e wi),1(I be able t„ ir•tr,/uce a 
increased i) a red,lied tar,ff if we app]y 1111·UF on [he baNs which ha. been di,£uv.ed 
li,ad sheil,line everca.. a firm larilf and a non·firm tariff 

6. wiumt reak k•*b Wi[h regard [, le 'tal'lly pt. rit ..,ired 
if 1007, lincd fa,1 r i, pr„vided. 1 think the Mr •impvin. Durkin. inent/ne,] A.u lie 
soluion would he m coupl up wid, 1. ],ad mtrixlueed a dmilar type of laritr, but 
country north of ihe equator #o th/ we e:in 1,·lially [he Li,naunier z :i,ild .hin#e whether 
hal,Ince cur qummer I ad, with their wimer he remained firm or : therxic I [haughz 
load r. hut of , 9,0,0, in til.Ll ca4O i,e weuk! h if 111' M-firni p,ir'.31, wast•) 110,4 i,i:y 
require the approval ,/ ihe c<)111„,inweallh 1]40 al all. J[ .hould came under ihe con,„,1 
·.Ih] we /,24 run in,0 a I 1 01 I uble Iheie / [he nun,cipality-hui chal tariff ha. n„I 

>el heer e.,ilved 
Mr. P. A GILES FAST I_ONDON Mr 

Pre.iden[. amd memher. i# 11™ Convention. 1 •ould like ti) congratulate Mr von 

1 do nur in[¢nd I, enler in,i .1 con,trtive„Y Ahlften 7:, very excellent p•per und a ver, 
d the klectric,ty Suppl Conimi·.gon, hne pre•ent,iciari of Ihe fact• 
bec:ause •.Ir M,]mn k nut m the hull. The In Ear L.indon at the mrimen[ ihere are diffi-ul[> with I // Lindclf, a• far as the 7.SI' "Ier heater' c'intrnll/ The faulls Commis>,im k comerned I think wel] Lhal lake pl®e are. 1 .* in known m wu all i. reg]4)n 

./ „,m¢wher: about 4 / per .innum. 
The munieip.,Jilv & F.:14 Lindon • 1 nica*urcd ag.un•[ ihe im.il nitmher inhmlle•f 

think :he large·.1 c.in.uiner .8 d 1 41,•g[I and the Nual maintenance "", Ii, 4/ per 
slalion i'peraled h' tlie Cinimi.i•in. und 31'num per relay Thal figure a- ncil 

4,0/(hlng ihat Ea•t Lmlm /,e• h:I·. in•!ude the opital a very :* chargeN „n the 

markect effect 0,1 113¢ filia'keN / 1118 burder /*m. 

undertaking THE PRESIDENT: Thank vou Mr 

Fir the ree,rd. 1 .hould y,y th:„ G]le' for in 1*53 'aur cantribution 
*hen K insalle,/ the rippl• control in Mr. A A MIDDLroOTF. n[IRFAL Eah[ 1.und,in 11 wa. mit 4 the inte[Ill(lfl OP STANDARDS Mr Pre·,ident, there N 
0/ en,harra,hing The C·,imn, i•ion The idea iuM . >mal] p•Dint I ii'./ 1// to •110/I= 
primrijy waN m permlt Lhe in•tallation / whnch Niet dire-tly concerned with ripple high wauage waler hcaler, elintni blil in 'lew af 'ume of [lie stule- 

nic,1, made. one Mr. Mili.in did should alwav. hair it niention in m 
hi, previou„ 

R 
mJn•I. ,ind [hut i. niark iha[ when the •wilching h/water practice in the arly day, 

€ cylinders, ccime back a. w have a low waliage 10 gallion y„i, di) t,1 Ihe old /int 
'lorage 

I ef 11(cr huyng re./.1 he iter litted lia 'peeficalion (•01. :' 500 walt element 
E W 

wa. Nuitable for Iliat parikular part There .tre 110,1 ri ng,terahle nin•,unL (}f of Soulhern Atrre., and we found to nui cylinders *ill be'ine made thai have nulher 
Limirnatkin M (he brigh[ boy·. i,n the a |"Ar walt "s than we allow intl" 
Reef. in -11'unct'in whh, the Bureau nf Ap/CBC:,IM 
Standards h.,d lixed :h,/ le Will:lge for 
these 30 28]kin water he.lier. $ 01,1,1 he With [he <tanitard Willl 1(,„. prmided 
1,000 wattl there ix n,i draw <iff. you shouidn t drop 

the imperature for #aler ma about 6 lo 
One an imagine thal oiniemplaung the 8 hours by n„re than about ] or 4 degree• 4 linle. Ji,creawe in the coil, lar water <·entigrade ThE i nav the e when you 

heating v.•t. Minnething thut the „,unciJ have. *hal] we Lay. a few bib „f corrugated 
tvould nol face. ti the idea wa• thal 4Onne·. cardhiard (which we Ii:ge Mn in th„ 
ihing iii [he n..ture tif i ,/rvice iii the con· o,untry I migh, say) a, in,ulalion between 
sumer should he formulaied :inJ the ripple the iziner ind ouler cyllnder 'There wauine 
control ,/I:in m Ji™ialled municlpality rha[ had quile a feu of the w 
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called wrri,j:,[efi cArdb„:cril in,ulal„r# ir, hot du'lixlic. In my opinion however 111",Muic 
winer cy]Inder·, qui. slim¢1.,1 f. a '11/Jeclive vie. In d.' 

li a ca,e like ih,1 /,ur drcip i,ver 6 11„,ir. Fillon of whether li. ·.hed Inad during 
Wd he wiN,flernhl, 111(.re th:in 4° S• I peak period: 2f 

,#r n, t a. c ].1,2 co ,•peration 
nk in hcarine In mInd ihe - „f ripple hel ween Supply Auth,irlly and : Bjumer (a. 

cd.[rol for le ./ritrol af h.1 water ..linder. fur as the rlectnelly Supply C.nimission 
it mu•, go hand in hand Wh ensuring ihat I "/rned) I. ilwai, been Af the ver' 

the ··landard of ihe h& water cylinder highest ,taniling a. far a. iny kn:,wledge 
imt/[icd i, adequate Remembering that /ics, and ihe tiniely nooficalion „f expected in 

afly ¢ase h for ear year, does Iherefure I•. an econon•Ic propoxitlon demanl 11 

buy a ¢>·linder with a l,iwer wati 10. became e.'url para'e| c.pawliiation of Supply 
I,f the economic' AuthoritieN :inci K on·.umen pla# when k,ad 

shedding i, 
THE PR[·.SIDFAT: applied fientle,neo. 1 thi],k 

h matter hai been w11 rl.red. and i would 1 think [hls wa, the crux of Mr Mtlton'• 
wi bk Wr. von Ahlften if he would like cimiment. and One that k rea,onahle b. 
to reply zo Mime of the /+11,1, raiherl hi undentand anit to he apprecialed ir the 
c,ininbuior, ./ ihis me nallonal econon" M [0 h"/1 as well a. 

•hen peak loal :re 
Mr. 1. K. VON AHLFTri being reduled. As fur /4 SASOL €If-@end:M local aut/Title' are con BURG Mr Pre,ideni :ind Genllemen, 9 cerned the advanlage of hud #heddine lie• 

my lime wals ralher limited m repl' t., all in the f,1C[ thal 1 he inv"tment of large xurn. the vilriou• comment·. and con,ribil,lon# j •apital .i.ey in inc•# &". madc Et, chis p:,per 1 gruld miw like u jake canacily can he po.tpor,ed m a lince .hen all 1hc orronuniry of dibing s„ in writing Ihe plan' on he Llti|ip' 1 1 its fLI|| C:LpiC]ty, 
The hrs, point Alch •truck me a. he•ng in „(hcr word,. monev can he .nen, in direct 

111-ual ]11 a p per of thib nature was 111< proportion m the expited Mail growth 
abxcnie of :inv di ¢U.sion on [he Rehnical 

1 Ihink there *ere a few olher p,int, ra„ed inlplicali.in. of :.udii, frequencY •emole c, in 
t:·hich ma> not h:.ve been an. vered and in 0 ink:ti•.. 1( :oul,1 1herefore appe:.r that th». technical difficultie. whith have rexpee[ 1 refer I„ Mr I ee'. the commi,1. 

e,in on the effect load .hedding will ha, e !311 the fronied US in the // in [his re·.pecl have 
after diver,ity dern,ind per h.MI•e wlien load heen .qucce.fully overailne The que•tl,3,1 .hed</Ing 11 applied It appean /1 he n,Drnnt] m Em 10 N an :conomi: one hoth from praelie¢ a' prefen, ti, ad<'01 an a.d // of ile Bulk Supply Autharities and nulk Con· 4 Kilowai[+ per ],Olly when de.igning reticu wmen view poinA .ind in thi* rapect Mr lation *em, for dll·electric Tiw,hm ]1 Milion'% conimen[, ne¢,i ./c 1,11 con.ider: Saelhurg the retlcula[,i.n ,/lem has been 

t10/. 
de,igned for an a d n, d (,f 3 Kn„watt, per 

The IN impre•>kin gained fron, Mr hou40. therct<irc allowng for the expected 
Milion'x commeni• m thal ahhough Ihe ml, m calmal invitment when ]„ad 
i.hedd,ng .)f waierh.gler load during reak ,hedding Ls applied Up to dai the Jclual 
periods will nied, a .aving in eleciri.ity recorded adnt./ per lu.uNe wax fi.und i be 
charge. 10 The Bulk Coniumer thi. may m[ 2 5 Kilowalls with ]„ad ,hedding which 
nece•arily he :he cav fi,r ,]ie Bulk Suppl) Tile••slhata „fencurgin forexnect/ finure 
Authorily Thi viewpoin, 1, apparently mirele# in ihe admd i. well atered for 
hased on the a„unintion that in the ah/nce Thi# 1. un important poim zo keer} in mind, 
a clobe CO-operation belween *upply when ,/reducing load *hedding equipmen, 
authority and ei,n,umer when kiad a AD [hat luti,Te di,ributlon .1,!eins are not 
reduced this Mil lead to .iver upilalization ov:rilled when the waterheater Mad k to be 
on generating and digibution plant 1"11. a .hed diumy peak bad penild, Anonher 
Fible increa* in Bulk Supply Tariff, 10 /„ini r 1,•ed w:„ ilie que.lion of ;heddin, the 
cover mireaxed loan charge,.Thu, of :ourie Inad of ihe ihermal iwic & storage heater 
W quile an acceplable argumeni when th¢ which a cummonly u,ed fi,r ihe spaceh/,ting 
approach 10 6 problem Is purel> indivi- if large <imecK and hulding, Thi. nf coug 
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eould lead 10 8 '.illial reduc[ton in the /: more /[a» were installed the effect 
peak lix.£k la keli by d applrili•LO% and became le i pronounced und] a poini wa, 

.ould poidbly ju"fi ihe in•[all:ttion of :i reached where Hie arldition of fitrther jela•• 
m te cintra] symm. Tile I,ime.tic *ater· had verv !,ttle or w MT:c, an Ihe ]Mad curve 

healer k hrivever *till the one appliance Ii: of ['ie undert:,k ing. 1 he pi„il,(in i (hu, 
6/ lumd iii practiully ,•very nnadern home /:ited for u munic,pal undertaking can bc 
tod.iy indlheref r• abil ihe mokt /unni,mical oimpared widi ihe po,iti,in #hich will ari.e 
|•ad 10 52 /:•1 during Deak load period, M. a large sy,em •11:ch » [he Rand Under· 

wking of Es.0,1 where there i. a le.rec haKA 
The *611<in oT Introducing 5-w pmk- W pr: vided b) the Minini .ind In•i•,·.trial load ge/en,ling plin[ a• c,£14 ited b, .onie 

community. and while in 1/,lated *lion ..ke. niay fin[1 / ap,11]...,I. i. 1.i,ge [he applic/ in of 1,3:id unt 01 to a "mull undertaking 911 · generate Mir in" pow:' municipaliti w,Il ham marked local effal bu• I am af the opinion, thai b> laree. mi il. total reaciion .n ihe loading i,f the large underiakings who are holk w.umer. of power inalion, on [he Rand -11 hardli be 
e,e:[ri'ity jill] find il mure economkal to nMiced and fir [he. retion camit)1 be inin>duce remo[Iciwuni] equiptne:,1 i. expeted Ii· have an, eefe,1 Lon Ilie fuiure 
var.ou·; o,her appli• alli...'INI api t 1·]i. /lanning i. rawer .... ....... In 
iIi¢ bumes·· of k/ping the p¢:ik 1.1:ids down. tho·,e /reab v.here the kid 
./.11 p. Will lul:) the ./.Italion 'F ... pred„minamb 

I don'". [her1 1 .rlilld gay thal the eff" " 
./. Lhe 'wl po•er wlion wauld if anYthing be 

Finally Mr M. ident .ind G:nile,tien tdvanlage u, a. Iher© 1• then ni„re pro,pect 
allhoueh 1 :,gre, 01 a certain exient /th the <f *he plarn operaiine on .te:arly rath „ [hu„ 

rep.lar belief [hat the man who u.es ele: re,tky 102<1. Such .le/y ]<ia/. ,Ire to be 

tricii> should pay for 11. it :hruld .1,11 he Freferred hi,th Irn/, 1 he view point of 

eur aim to n ke thix e.entlai ·ervice mil- emciency an,] maintrnance, and „,rder the,e 

ahle to our consumer al the niN rekisonable (undituil™ 11/ i,Jant %,ill undoubledly mive 
and connielitive prine We lut.1 060 nol optimum performance 
fi.rge: Ikat the u,e af Ga·. -(ir domexi,c alld "k theref,ire Ar *Nin-w/ *" 
indu•rtal purp,N Ls becoming evcrmore reak load comrol i. impikely m h:„, much 
pipul.ir arid nuy 9/1 one day //ain become efrea an the larger power stanon plannlne 
a real •„m/elit,ir to cinlend with far Ih: counli. 11 #ill und lubtedly delay 

the pur 3,*e o f di,tribin tralisft.rmer. and In conclusion I feel gratified 21 [he recer- ,wichgear. and we have :Iread> had 
tion the paper lia> received and [he d iscu,· very 

1/ng evidence ,/ thE, from Mr Mihon. 
.ion, which have ended which mu,t 

und„/tedly have inma the Re d Apart from a any h|IVL11/ Whi< h could 
paper might have had. I have only rc,ull fron, one delayed purchase 01 gellen,1,1,9 
regret and (hat 1, thi (he *niailer under- 1)|an, and/or zililin trantorn]M 11 1% po&Sit>le 
takm# did M a,mil Rem.elve, of the h me'ans ./ tentral-ed cannifol lo npentle 
oppirlunity '¥f addiay it) the di%cm[In• wit]• a redudi,Ni in tive ainount ••f geileraling 
den [he paper B pre,ented. rl//1 aclually „Lneilig a ,/ 4/ lic],ro„/sed. 

The Brit* 
Mr. S. 4(CRACKIN. JOILANNIS- Fle/„,Cil> Authority in IL, 

1/ze,L B[IRG· The President ha, ihst wilhin expre..ed report /:lie, [wo minut/4 a f the conciuMin ide.ire to have [he of view, of a manufacturer a popular TV pro· 
gra,im ille deman,1 '1/ ihe sysiern w of turl·ine pia as dil.tin, i frim [he malority ./.tent|y i®reme, / '//ibulain· 10 [hi,• Paper which have b> upproxtl],EL(c|, 60/ 

been concerned. MW presumabl> due En filn•.1,·L 'Iniu•· in general. with d L.Triblitlon 
and consumer preblem' Wilel)US .4/i'hine o. i. ketil.. klt'.1 

lich[*, /4. H Nuthe,ent water -he/er, were 

M h• /0/r,huti,u] Mr Ilitche·11 .iated, *]biect I, Le]11rall,ed conlrol Lhi, peak 
quite •i,rreLIA. 'hal the initi.,1 itilall.ilin i' could he nimplelel> 6·uncelled Willi 4 prO· 

on .i municili:il u/derlaking b.id a 

marked effect on the peak kialing but ing plant in ap¢ia li I 

255 



DJe ' ER[MONG var. MUNI•[1'All ELEk ] R]MT[.]TSUNDERNE•1•NA vn" SUink[ ]KE. Al RIKA 

Mr H. J. GRIPPI·R, KNIYSNA Mr. ing up of the .L water gener in each home 
PrUden[. may I add m :11:ink, to the m· C lo 24 knur• bet re th¢ 11,¢* #m 

Aulhor ftir pre·,enting thi• paper 11 r. ile:ir 1,1111,ecied and the key« h,inded over / dic 
frcm the ami,unt af d„Lut,lon iliat the tenant· Thimeant th:,1 i,110·vkei, includ· 

tere.[ in *he subjec[ ha, 11/ flagge .ince ing h.[ water. were Imnrn:lialely available te 
r. M®holl relid hi 

f>ZE /per to ihe 27th 1he con•uni0r when lie 1/•l in." 
inven(kin held at Johanne.hure in Ill 

Few. if £,ny of Ihit type. •i[ Ae,•ing relay Several manufaciurer# hnie entered die such a· 7' insialial in :on.Limers· pronnic' 
field since that time .ind inirri.venienl• im].1 'perate :·Mire]. unnoticed I >ame ca» 
fi,]]('w 'he experiences Fined Improve. hew/ver iI h.„ been // Ihat Ihey have a 

111€0[4, nol <inly in [he equipment. them- nlikance v.,lue Thi„ 1 1,LI•c found applle, 
ie!,¢%. bu[ evn more .0 in Ihe ler|inialie• ,/ 111¥ when the c,ingmer la, het hir.elf 
•ppliealion :ind ad/ptialion LINed by /,irlv ii•,ung Ille prlikinle from [he /rl. aided 
A/h, ritic> w i ado/.1 Ihe ide, :1[ remole and ,1 5/2/,f b, illme.ming and inkrter 1/ 
contr•,1 by 'hi'. or •imil:ir me bl. part.i wilh ,>ther axes I frind 

Th.·re i. .ilwan ihe cho„1 iff ttiougbi Mr. von Ahlften hd, had [he advant:IN of whkh m.int.,in, Ih,u (he e,immt al uni 
imniducing hi. c,intril 9,1cm in a new parlk•n •f ,i c•i•kimei'• laa€1 69 Ili• SurFK underuking hut. neverthele. 1 G he ha. Ailthority „ r:.IriK,tive alid Ilier//e wri,•12 had •ome :f the inevil hle cornplalm which 

inprincle' Innitripplied inare•nelive 
nearly alway, turn ,= 1,3 he :r„Lindle.·. ile 

inamier ot enur,/ and th/,/ A/horine. v.h: 
ha· al.0 learnt have clone thi, under lh¢ [hat golden rule which. pul 

p,„ver• eiven :hein 
their h, 12[w• with,)11, vcr> blunil>. rek,dK:- '•[t yo L, in// m 1.,king the nh•nke 

:.in, uiner, 
ahlut with conhumer load• or tariff'. do Mi inlo 4/ confid ace or pri.viding [iltern.,(Ive 
in ihe hr·.1 inst:ince in Ihat .ea.on of 

M/, fer Lhi,Ne •ho fli, the year nat, or will not •ee 
'hen LE NED:,0,1 k nalurall' falling 

off " 

the value : f thexee,in11„14, are I he bld•led 
entlrel, If the »tem dir. 1,01 2 / / In the table eiven m =Ction 4.3 of the 
e.pee' ./. paper. I note [ha, 1.*ad shedding ha• re.ulted 

110*rver. if 4, c,iri,ider i,Jil, the „i:ir,11 '011Ja[|. 11 d /|iehl ili. reaw, in u'll .. 

of „ree[ lipht,m., 111/ over 24 hour. in both ecluipme„L puy. 1•ir ,umnier and winter. 

11'elf while clin, ri,1 nf water heaters I Kilily c.impured Nith [he c.irre./inding con•ump- 

on¢ of Inan, •,her l,Ne·. ti. whi/11 11 eun be lion Hh#:,41 *he.iding 1, thi• r/„ibly 
A Here the quppNy Autlinity due 01„uld ti, 

a ra]•Ing the water hedler IhernioN[al 

alk,ut Ihe intr:/i,cti,m of :he Nchme bi =ilings prior [,1 111[roduaion of ihe ointrol·,9 
IM# l il i. mul to /: 2, FL 1 have read .everalirliele, erVI.C [i, the c,immuni(y, 1,1,1 pan,rhle[. in [hiN ,/,e the 
·.lipply Kif /,ri• de,crihing lhE wier If the Miumer dm type af eqi,ipmen[ in Funipe, 

all ilale 
not get [hls. hi, Australia and &,uih conin].„ni Afrial and m.1 110 ditte,/ed they 

thai the immediately. frequeik, 1„ ti, be •dopied /„i,]d he 
cletern•ined oniv .fter a cli•e antit>.i: if Ilie 

T 1 i11/*Tra•c thi, f )rm & Nenice T big d:,tribuli„n ,/tem „n which it iv [o he uwl 
leave U quoid an exlroct trim 'he paper The Author m [he ame. >m one and all 
entitled ··Eme encY in Mimipa] Fleetricia' come 1/ the conclitqi„, that the frequency 
Supply Under[•king•" which I euve M'ul 1(,uld E: 1050 c>ties per recond. 1. thia 
2]rd Convention / ht Elizabeth 11 1949 a pure i:oincidence? 
(A *ubject 10 •hich Mu, Mr Prwde•t 
refurred in your addre·.• to ih:s C·:,n•ention ) Not only 1, [bls frequency aclual]y ihe 

I quite: A harmonk of the <0 cycle .Ming, blit - 

other harnionia acur :·i•palat,ve]Y clo.e 
An example of iervice .. which,x™t m h in [be · harm/k,pectrl,m The 21/1 

very' llitle but crealed a vall,able deyrec of harrnim il ]30 c.f). which k tmly 917 
'goodwill' M [he,ahe of new gwum in:, '/A"d from le /0// frequency. 
National Ikim,10 Se henie, wai 1l1e c•Hine¢i. actually eau ed trouble in qa„.Iburg 
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Ilere it i' 2/ interest to iii"je 'hat 6/ wied fi' htreet ligh[ conlri,1 v.liether 
Me. r, Armmer .Id Retw.inin in their Ilie figuM ;tf £12 per rela, iwlude, for 

paper appearing in the I)/ember ]460 Pro· special weaiherpriof con'lrucrion ' 

ceedire. of ihe iouth African In•itute of 
Ommen,·.Y J Electric:,1 

in, auilamn hv M, H Engir.,en diew 111:11 11,6 SAR 
GApper. rectifier, pc duce harmonic, with rapidl) 

dintin/M vo|iage intcH„ 00*n 1.3 0,1IY The /ue•,lon i'.hether the mn,rn] i,f any 
1.3 7 for th© 1 hh harmonic w thal it n por,i,>11 •if a e••1•un•er'• Ii,ad i• re•trictive ••r 
,urprixing to /nd [hal the 23rd i,armonic nat ix .me ihat can he debateil up„n al 

can interfere with any //10 central Icnyth. but the primarY Inhiect wilh any form 
•41enl of load wheddine hhin,1,1 he 1„ aihieve 

eci, nom/ ./ving, n„I „/1, 1,1 the Surd n wculd he heiter :Id,antape te =lici :in 
r the Supply Aulhority but ta the con 

operating Yr:quinev. in lh: hrs[ place. 46,h bumcrs ab wei!. an,1 1, Sasolhury 11 hb been lies h/„ 2.1 two odd harm:nic• of [he 50 
/Axible to .ffect d ]07 red'itibil in elec- cvcle fiindamental and ihen in :i region tricit' 13 rill. 10 [he ' on,imer' a. a re' 1 11 of 

where ihe percen[:igi ,pacing //m the kid ,hedding. \10 „in·,urier hai ever 
ne,phooring harmon,x i, rea.,mab!> high 

and 1 150 „hiated ti, any form of Iii id 
For Colitrn] example. beiween [050 (21•13 being 

,arrled out /pon hl, premige• because (21rd) tile they gap 1: ionly 9*7 while between h/ve been kept well inf,Inced 550 and ( 11[h) and 650 {13(hl i[ 6 generally 18 h. Milke th.,1 ihe con,/ meT the Bater licater 
The higher frequal selected b> the 10,13 •up- 15 10 11,0 adv.in,ape nf 111/ emire com· 

pher. of the Sasalliurg equit,Jurm would be inunit>. 1 therefore think 11 15 4 quexti,in ot 
-4 st¢nuatE in the N of *ral keeping the. can w Ii,ers inf.med i t what M 
injectkin on a laree /41' Ii' Imi er inrent,on·. ar© wh,ch createu '1,1, degree 
'In iran,furmer,4 hut 1 appreciate [hat Of #/will 
there nmy be inmething I, he d fur 

The Klighl i m:,Ne i.f 17 arid 37, iii Init. nialtiple ini¢ction livering 'maller •ectiun. 4 ropectra over 34 h,ur, in b,ih 
ef 3 ,>,[en, per cquipment H wever. 1 thi, xummer and •inur. inan in the lible in 
me,/7 mak.11/ a Mue ut Dece·.sity 111 1111. Sectim 43 of (]1/ pui•er „ 
case' nw po,hahb 

due w diver•ilv 1. it m hardiv be expected 
In =ction 24 ihe Au,hor admit, „.rne k.4 thai The m.1 hante number of units will he 

tf sim] ,[rength [hr/ugh conden.er, used Ild <Ir an> 21 11<,Ur ['mid even if the 
fur ro.er factor correction Thi. 10,6 would rcak ](33(11 are near id'11'ica! Wa'er heater 

he reduced if a bier frequency had heon chern,Nat het ings v.,Te, however. not 

helected ultholli ,Ince ihe iia/:114 are a]•cred at .all prinr ,0 introducing 14 .hed· 
impre,ied on die syste/1 betw// 11[I Ii}ilaws dIng equipment.,Ind I don'/ think tl,/ will 

and newiral while most P r corrective and ever heconie rle,-e·.•.,7 
able caracitance ote„r between phases, the The #UNii•n i) wh•i,11 frequelic.¥ t„ ad:,IN dramage :,f npple ··42/1 *migth i. powhl) for aud/,·frequen,y iniection ha, been tull> Ire imaginary ihan real. cimred m ihe paper The ch,:e of the 

Iii .ection 21 ihe Aulhi}r hav, 11:11 ihe h igher i reg u encie·. i. I u iwever, /] vernell by 
equipmenl using ihe ·Se]//„' Principle" the fact tha[ it w,11 he more ee,inimik to 

rrive,1 1.. be [he 'lea,E likely In ini,Q inc·,in- i,verei,me po'ible interfufen// in the net- 

venience li, L.in•umer/' In S.·*Aburu I „ork / the higher frequencie. 8 w„uid be 

/.pi,Id he imcrested if he ch: ca.¢ / the lower c 3/61 colaree u/,n frequencle. a. wa> al·,0 
this p•int. wh.cquenily Nablided h /·letical expe,i 

ence with the Sjolhurg Remote /0,10/ 
In ime|LI.ion I Joild i like p know In.tallatinn Allh(,ugh .igru]./tenual„in win 

whelher Mr hu] Ahlften hi ft.und thal the be greater :11 1110 1.1:her frequenci„ w,(h an 
rece.i"g rel:56 in Sag)]burg are prone to InirL·.Me Jr' (ranhfurmer •talrn< thix carl be 
dum:lee It(lin |/8 1,Ing qurl». pirticulrly ov•rcome b> decelilrillIMLIi,41 01 Irm•mI[ter., 
the non fulear re•i,tor, amd, / the case 01 which .in> ed,e Wd] beconie ncec·garv :,1 any 
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frequency am the network gro*. i r le sy„em Lada and gentlen•en. I .ini now going 1/ 
is /0 ful=ion c•rrectly in tl„ renute end, re.open Ehe d„cu..i in on Mr 1 an/ford·. 
of the newark. paper 

It 6 i kno,4/ fact Inday. Ihal in thi)Ne AN there k no further ili·•u„kin, 1 wil] a,k 
initatimtirm requiring d,ffereal frequencie, Mr Langford /0 reply ir the reint. rai,ed 
Mr [he vari,iux funcium w be performed by by contribulors in [he d Nu #i:3,4 I he other 

Ihe rece,•ing reilly: 111,11 nmullial interteNnce day 

bemeen these fr:quencies i, 4,nc ,>f Lhe ma•. r Mr. C. E. R. LANGFORD •01]ANNES- 
caus¢N ,/ nal-operalion,if the receivm. !11 WIRG Mr Pre·.ideni. li,lie, an.1 gentle 
th¢ '·Seleck Prin•ipl' however. ant) ,#ie men: 1 uni vcry gnii¢ful f.ir lhe way in 
frequoncy i, Icces•ry 10 curry out all the which 4 //r ha. been reem/, mi 
required function. whkh practically Clenii· appnxial¢ the kind remark, made b Mr 
nates the pos.,ihility of mal·operation of [hc Simpson and Mr. Milton. 
amm h k therefore /10/ unlikely thal 
ihe ion.unierx will be inconvenicnced in thi, Mr. Milion wA qu,Le corial m saying 
re•pect that the pielure. r pre,enled of ih: c,»,[• af 

inwgrating a hydro i.,shen,e w# exi.ing 
In conclus- the que,lion & d.image to ihermill schcme, were not quile complele 

recewing rela» due to lightning grges. 1. an bicauxc „f modificallon, [hal migh[ be 
interes,ing one The ent,re de:Inbuticin ]Iccenrv lo ex,/tng netwrIK. 1 he t,guret, 
»[en, in 5 1.i/hurg k howe•er by me:ins / I quozed in ille paper included f r [he iran,- 
underground cahk' v thai [rouble from thi• nuv,ion nee.sary m bring the power frim 
.ource h. not yei arign. but in our Bamu the hydro .ite 1.3 existing ,):dems and no 
Townsh]1. 4/re 'he L T. re,]calatton iy In) .mnwance w„ made for any reinforcemen, 
i, hv mean., of O.H. line,. one rel was 111.11 might be 11¢ceN•ary wilhin Ihe «stem 
retenily /m,/4 h> lighining When inve,- 1 doubt however wheiher thl woul have 
tigating b f.rnk il w.,• howee found thal much effed on *he overall economi„ 
[he particular phase con/ecied onto ihi. rel:o 
W w heen provided Mh th: nes,ary He @ki. IM,loned Ih.1, the. capacit, i,f 
lightning urre.lor All the inher Jines how· Oraniedam & 500 W V A exceed, Ihe 

ever. had apprinpriate lighming arregor, pre* demand of the Cape We,torn lInder. 
in•Ad :ind during the na,1 1#c ,ummer wking. which is ·400 M VA Thr• enahle. 
#ed,ion.q no relav failures have occurred on me (o bring 'ilit a Iery important pil'. 
these lines &, it would ,•ppear [hai on 

Con•.ider:ilini, adequar/y Dratecied O H line. ihe incidence of ihe devel„prlleJ•L „t 

/ rela> failure due / liehinine hydro /wric power in South Alu h ,urge,. fa,rly ·.h„/d .h,)21.1 he minima! And finally. lon,·tern, project. larita, I heheve A 
the jurge abmption effeci i,f Ihe relays 8 „Iked 8/ for 22 ve:ir. before [he 

*eu·untillalive agnore rela» are t•Ing deci•ion was n™rle lo pr,=ed with I While 

lini.tillied. IIi. will also herp to eliminate the 1 ,s hope,1 mal /i·.cu·.·.ion, an South African 
defec[ lightning ,urge. might have whemes on the MIt nol ]/·1 * long /, Ihi. it mu,I 

be rememberil that no /heme for thi 
rec¢Iver' 

country i., very far advanced A, far # 

In The eak of relay, u/d for strectlighting Oranjed,/ 1. concerned, it has only been 

contro). th/9 are ho,Med in the hetion, bake Pooked al in a very pretiminary way to „e 
openings of [he concrete strcellighting •tan· whether 11 appear practicable Thl has 

dards. so 'hat le provi,ion of a special been confirmed broadly, but from now on 

weatherproN box + not requ// The figure there is a grcat daal of work lo he #ine I n 

a £12 per relav in,t:illed a :herefore /]ix, my view, the very earlle,t [hal Oranjed,lin 
quite orreci for [he remotely con[re[Ted coa come inla being is I / or I 2 year• froin 
Irceil'111.g *allauon now. The rate of developmen[ in [he C,pe 

W/tern [;nderlaking A wh 01,1 1],e 
7'HE PRESIDENT: Thank you Mr. von demand in ]Dor ]2 year. wil] h¢mlheorder 

Ahitten. of 800 or more megawatls. With th„ order 

258 



ASSOCIA'ON OF MUNIC]PAL ELECTRICITY UNDER TAKINGS OF ./.IER' Al RIGI 

of demand, Dramedam wouud not be too he did mention [his, becau,e 1 19,1 0,1 our 

1/1/ a proled. In addilion. 10 or 12 year. vcry deordep 38 1.3hrinme·.hurs ihere i. :i 

from now a good deal of [he [hermal plan[ glaring ex.iniple of neglecl m thih re.pect 
which i. al pre,ent in operation will vcr> Here we have Vaal Dan wl],ch .ele, 

[ikell n. longer he .er¥'iceah!¢ 11 is. them· hea• of alw 120 24 and diniugh whi.Ii 
fore, a q,Jestion of long·lerm planning and a large volunle of water has w pit• mnihilly 
cory.i inicgraiion. Thi floo cannot 11/ ·.c<,pped "d i, """ 

cmnal to ee / 6 9/ being da· 
Mr. Mul]:r. Mr. Gill und Mr. Murray dpa:ed when it ,/uld w ea„ly be „4. 

Nohh• raiqed rhe queslion of *i[[. Ahhogh 
1 did nni menlion xil[ in my 'alk. it is deal 1 think Lhe fault lie• with eJ,/neer, in 

•ith in ih¢ paper. South Africa who „, readilk ,ay ··Oh viell. 
coal / %0 cheap.'· If Thi• argument k 

Sm, douhledly, is a problem. hul Ll 13 
courier¢d. 01: neu remark k ··Well. iher¢ one th can be Lackled. 1/ 6 often Naid thai 
is 50 Sill .gr-g 11'•le piwel " 1 fee] Lhai 110 nnitter how m uih Africa i * worse 'han an>·where small the in [he rid: [haM not the cae amount The .,11 of p•wer. l' il I cheap 
enough it auld nol be on the ile 18 infinii¢[y wor,e [hin an' filt neglec„d. 

in our South African rivers, and Egypt „ Thub ix very well i]Iu.traled in Scolland, 
going ahead w/h many scheme:. including where the north of Scoliand 1 lydro /le//ic 
the [[igh Dam M As. wan and theY are no[ Board b feeding mlo a va,/ grid. Mod a 
unduly worried about 'ilt. their hydrn Station. -upply only peak load 

and run perhap. for a• little a• tw<, Ill,urs w There ar¢ quile a nuder of 41 in da>. A[ al! theNe Iations tl•ey lave [0 let 
ali/h it can be deal[ with in the 1 nion, and compen•ation water B <Irwin the river 
probably [h¢ most imporiant, a·. menlioned Ihen the main plant J# 101 workill but th:* hv Mr Murray Nobbs. LS [he control of irickle is nol .a,ted In ever¥ ca„. lie ern„i,in Thi. would go N long way lowards conipenation water is put through a turbine, dcaling with the problem. but / he, *oil 

and in many cases, where chey have 10 or 20 
conxerva[ion niw ne/•sarib be a long.[erm MW of normal hydro plant in,talled. the 
pr(}ject compensation water goes throll/11 a 500 KW 

In mp opinion. •i L In thi. muntry ha· h¢L If [1 1, cheaper. Ihe 1{10 KW i: worth 

become a problem. not bo much u'.ing. on accouni no matter how large 1112 9.tem i. mlo 
/ ihe 411 burden it/lf. but ihe whichil L. fed wi in which 

water ha• been utilised. B> 8[oring •ater fo• I feel thai today it mighl well be posuble 
long periad. zo cater for the wor< pox•ihle to insiall hydro turh,neS, pin.sibly an amo drought thar might be exper,enced. glve matie Nation, an V„al Ilini and prddllee 
time for the maxim" amount of 'll In he units a[ a coM[ le« [han the pure coal CO%14 
depoited in 1 Morage re··ervoir finudent 'in the Rand l,ndertaking at the moment 
ally, [his also reKults in exce•dve e•aporation 
10,8. which are niare xenous [han „h S¢veral people have ad:ed abow pumped 
dimcultial If Ihere wa, heller utll,vation of borage, Thi, iw an application th.it ibuld 
the water •0 Thai flow i. mainiained. the well be found of great 80 m Sou[Ii 

incidence of de/.1 of 41][ would be grcatl> Africa. parlicularl) in the area, where mal 
reduced [t LS In ihis respect, and also in is.heap The principle of punwed l.lorage 
re,pect of the large amouni of dead gorage has been referred (0 by Mr. A. E Powe]J In 
inherent in hlgh dams for hydro e.clric the paper he flelivered (u [he A.M.EU, 
workr, ihal these works can be of greal Con vent;on held,/ Inharinesburg in 1959. 
·.ervice loward, improv•ng the overall u[,]L. 
latii. of a river. [do fic] mybe]1 thai moreall¢nlioli,houd 

be paid to Dhe pe,sibdicle, of pumped 
A furiher poinl Mr Millon mention/:1 "rage in certan pari• of South AfrLCU, but 

m the que•lion of uhlking break·premqure $ ha3 20 be m uoniuit/.31, mih thermal 
He spoke about Ih: Steenbrus reservolr al plant, and doe. not rea]J> affect Ihe ul,l,sa. 
Gordon'5 Bay. 1 m particularl> glad thal lion of our waler re,ources. 
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Mr. Mil Lon m quite correct in taking Mr. Muller aded a que.tion. and I kn„w 
me [i, task about my cos[q ,•f gener.•tion in 1 .un a lime Dul of araer. bul / V" wdi 
th¢ Cape We./rn l)/deri,king, but 1 would permit 1 would like to repli ir Mr Muller 

ha,[en 1/ add lh,/ Al work my figure. out 
from [he Ikom publi•licd report. hui a!. he This que,non W off peak Inrilf, 1 Dne 

Tigh,ly iurm,Ked. 1 erred in [he :111.1,arion . h.ch is oi not easily an,wered 
the car,[al charge.6 which I h.id to SpliL To my wan "f think·ng we are nal 
arbitrarily hetween generation and tran'· Nufficiendy fur a{]vanced ,n our lor,I lai,ling 
mi·gon in Somhern Afna 1/ iniroduce 111/.e off 

Ihave undeniood Mr. Mull:rof [lpingiDn peak iariffs without possibly makine trouht 
to 'ay [ha: hydro electric work migh[ inker for 'he fuiur 
fere #lh irricition Thi#. I fear. k a view 

1 have Ln nnind i,ne of Ihe I.,rge lown. 1,1 eommonly held in South Africa The Natal where [hey intnitilceil in 
approa¢h ha. been [har Lhe w:i,er, we have oll pr,Lk 

lariff becau,¢ Lhe, had a ./hable valley t,/ 
in qnuth Africa n.L,Nt be u•ed for Jrrigalian U. „Hil later arpe.Red In [3.con, 20 kn ,w and noihing ek 1 •[ressed.i[ [he beginning wherher w¢ co,/In [ reduce our lari M , of niy paper thai the priniary use of waier „ be,/u/ 111: off pe,ik period Wfts n„W to aperk *uppor: r he / /11:trion. h,LE m> con[¢nlian Fer,od. and new con,uniers ha.1 [„ /2 : that the proper ar'Pmach i© h)dro cke,rit charged full rate, where :he either lello 3 . I orkx and hydro electri, engineering will 

9 ler¢ getting benek:a] r.. cally enhance the value of ihe water thai 
• c have •n ih: couniry Having generated 1 ibo far :s Lh: 0/ peak £:er.,3/ an the 
our ele'lrIL·1[y we •111] have all altr water. Rand IJndertaling i Ii. rned, it k ./ 
in & form which is niuch ea,/rio ilse for 30 ca,V to 'p¢cify whai thal i' Wi uxed 'i 
irrigation or any 0[lier need sa, from 7 a.In. 10 4 pm w.K ihe peak 

perlod. ani| anythilip ou[Mi,le ihat wa. 
The 'alient point idal, in waler flowing Miially c & peak Bm nowadal wirh the 

fron) a greater heigh, Lo a |e,her 11:,pht we mine% operaling aq have Ihey do, aur re:,k peridd :i .. /;11:rial which c.in readily be 68 H/'0'h"' Mi:D e//il' iy enveried ill[£3 1 sal:able conm,/ity what h ex.idly ejeclrieity .,/ Ihe,ale of thi, " peak. 
ele¢tricil 

M renernle 111: Lapital Ih.it A '0 es'enli,1 The other thing m W in connewion 
#/ Lhe deve!„pm/ / the ri ver•, •th La/ 1 oniton . 1 wi rather hurrieil 

the partic'Ir poln, 1 wante,1 . bring r.1 1 arn afrai.1 [hat Mr. (;ripper's ver, inter was [hal in ·.pile of the W Act we were 
cIng commeni <,1 k re:sibiJity ,/ Lid;,I 

vcry niuch ¢mbarraicd hy what happene.4 
piwer al Kn/na ip .L,nic•hal beyond ihe 

ther due m ihe regulation #lf the peak ami SL<)pe 4bf •n> •live•ligationq Titant yi•u Lhe 1/KNer development which accurred. we 

11!F PRI SID/NT: Thank vou Mr never,heleu did M rake „,Ir tarily, in ann- 
1. ingford. ,equence. We r.Ther Look the 41/, end of 

rhe /ick .rd held 1 here will now he ii in apporturi/y for .,Ii 
delegate#. engineer niemheb, attiliate., and An :Hanin:ition of the East Lia,lon per 
vis'nar, 1,) ral'c 'inv inaller under ·Gener:,1 formance :' fur . the ... Book R con- 

[here i' eerned will mply deniong:*[e wh.,1 can ff :ind 
.iny pain[ m i.re•. "r any 

suggesion you'd like did happen Ir w 11 look al re:Lk loud lo make. I'd like you itatimc• Inly, I ag Lindon look•[ A to „inie forward. 
in Ite doldrum,hui ll yin, h.ive . little li, 

Mr. W. H MIl TON [:SCOM Mr more care .ind /8 units, you'll find thai 
bklcit. ladtc. and genthen M .orr> Ea.1 Landon i nol In ihe dotdrum.. 
thai ai a rather cru-ial poin, I hail 1.3 run 

which 1 THI I'lll 3!DEN'T: Thank you. Mr away a [runk call came thr,ul,h 
W been Milion. w,IRM: w :ill morning .,/ I w.. 
hiling al 111'· b,ck in 'lail whh,md rn-ed Ally furlher 11:ms unil:r ··C,ener:ir· genlle 
3 1 lie bil of „ 11,1 wa. Na id thrnugh thu, nten' 
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Mr. RMO SIMPSON. DURBAN- 1 Mr. Pre·idcni. rh: safuty :.pecifilaiion' are 
woutd ]]ke ." pul a que,lion In,ugh wil. being promulgated. bul i will probably i:ike 
Mr. President. m the convent on on [he jery a few months ye, before ih:v are finali·,cd. 
1horily p"hlen• of licen#ing of wiremen Mr. G A. 1.OTTER. I.OliS 

One Natal municip/lity haq Lits„le | 2[1 the TRICHAR DT: Mr. Pre.idem. gentlemen: 
ticen,ing rt wiremer, ind,Lidually. i I.1 noi .onie tw¢ive month, ago. ii was mentioned 

the Con'ric'ing lirm. in [he paper iliat [scom were going to buikI 
a new =1ion in the vicini'v of Fllkri 

The Local Branch af Con[ractor, Am {honh Wegiern Transvia[) 
¢ ation di.cus,./ thix matter vith me .,™1 

Yesterdag / iant¢ forward in Mr. p |nteil ni,I the d ,/Tic,ill le, th.it contr.„ 1,1 i. 
langford'' paper Th.a[ ihere w* no induitrial were exper/neing in thal whill work ... 
load of an>· descripnon round about the 

slack thev eniployed :he mininium of #taff. 
bmpopo River. I would ju.1 like to find 

bul %'.hen the, wore forlunrile in Kilddenli 
out from. perha/. Mr. Milion. whether Ihi. getling a lob ihal required then, 10, employ •lation is •till g.,ing [o be buili. and if .0 200[her electricmn. before he could be w,1 
when gill it be started? Es,ecially hearing 

on the iob the, were compe 11/ 1.) exper,ena in mind [ha[ there is no Indu,[rial load in 
the d/A in waitine r·or Ihe ]Unce to 11: 

1his area. 
Apfv/. 

Mr. W ]1 MILTON, ESCOM: Mr. Pres,- As a poinl of interest I wok Id like i,i knov. 
dent. ladies and genilemen. Mr L,/er: 1·m whether [her¢ are any 0!her municiralitie, afrak! 1 know noihine of ihi• sta:ion 11 k 

repre//cd here juday thai in" £'n 
probably one of those fi.rititio, „,tions thal licin,ing wiren•en' •omebody tried /0 capiuilixe on ,„me [ime 

TIll PRESIDENT Thank you Mr ago and ihen blamed r,com for putting up 
Simpson. land value• which weren" reli'ed' 

Mr. R W KANE. JO[fANNESBIIRG THE PRB]DENT With regard ki the 
We do noi licence wiremen. hut we do ee. point ral,ed h> Mr van cler Walt. 1 wonder 
if le an. lh/the contractor' employ if Mr. Middeler/would like / give u' some 
heenced wiremcn ida of whai [he eff¢c[ is *Ig iD he in 

Mr. 11 M. O. SIWI>SON, D[,RBAN Let regard I, the promulgation of lh¢se xafel> 
me mak¢ :hat /6/r - It k a municipal *i•[i •S 
licence I ,/m talking :iholiti Mr. A. A MIr)DIECOTE. PRETORIA 

THF PRFSIDENT: Does anyone 
Mr le Pre.iden[. the po•ition at [he moment i, 

•an: to >peak on ihe [hat when malter r,i.ed hy [he •reiificalion< are initially 
Mr. dcall with the> will he printed in the Govern- Simpson? 

n•enl Gai¢[1¢. 21•ing ever/ne a period of 
If not, 1. ther: any other matter under comment iii enure [hat [lie •pecifica[ion' 

"General" members would like in raixe> Them/4/ are completely w„rkable 
Mr. 3 1. VAN DER WALT. KRUGI RS Thi, will be followed, ifter a fuw month•. 

DORP: Mr Aideni. vou did not rule a 
hv a confirmation of the con'pulsory nal'/ 

previsur speaker out of arder. w I presume of [he specification. Tlien there will be a 
I willheoul:/order lon Reallvthkshould period oferace to allow emnier.e 10 :diu.[ 
have come up under :he repori / che ifi:ir. their supplie, to the requiremenis of the 
of le S.A BS. - the varinu. coniminee. ,afel> specifiealion'. work 0. 

Th:re ha, been a delay larely bul that has HaN an> progress been made with ihe 
been duc. unfortunately. 1/ disemion, on 

pronwlgalion of the Nafety specifications? de principle. of the Bureau of %1Lndard# 
THI PRFSIDFIT: 1 wander if Mr. and ,1, Billon wilh rey,Ird to conipulsory 

Dimliey LID,[d give us [he answer 10 Ih:i specificalm, hui [hi. malter h.iN ni,w been 

Mr j. C [X)WNI'Y. SPRINGS Thal k cle/red up. 
M the j,iri of ching rd expect frnm my 111£ PRESID['NT: Thank you Mr. 
friend Mr van der Wall' Middlecole 
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Mr. H. J GRIPP[·R, KNYSNA Mr, the• •un ton•e ti. u• f,•r :ili•eand :1•sj•,an,·c 
Pre™lent on me point menlioned. ff the= m co'mection with any inatter Ln•ving the 
'/cifica[ions are L.•1"'t t'i•r '/riinient and u• of elect"clly and eledne:it equipmenl? 
ad verli p ed in /1 G„ivern men 1 Ga zene. m ighc Mr. MOR RISON {Johanne.burg) Nub 
1 .i,k our .ecretaries whether H k going i<, 

nlitled that „ Fi,Nipe. •lid particularly in 

be pomble for ihem i give u. warning of Briwin where 'here was verv %/1 enni 

that? 
petition fron• lh' paN orgalti•ationx, La wa• 

1 find, maybe thi• Is only in the 4n,allei 8-ry for the electriLai nnderlakm 10 

mi,nicipal,[ies. that (he lown Clerk watchez e/ablish Irvlce centre•, and local show- 

the Prov,Ii ial (}a,elle with an eagle eye. bur roomq 

he mav leave the Governmen[ Gazette or 

In le European [owl./. i' Sou'hern 
pul 40,Rme e|/ 10 go through Ih/[ lat:r 

Africa <ini,lar c,inipetilion did no[ exir[ 
9. when it niay he ton late 1 hape [hal However, in Nan„ Town,hipx [he trend wn, 
members may gel warning of ihi'. 

1,3 u.e bottled gaN. /hus a very substanlia] 

THE PRESIDENT That point, Mr. pol/Illid] market for electricil> wa, being 
Gripper. will be borne in mindi lost. 

13 there anything el.e under ··General"? Mr. Morri.ar, sugge•ted •hal as / ihe 

1 nited K/1/1„]11 the AMFZJ *hould give 
Mrs KRAFT, JOi[AhNESBURG: Mr M,OUS,on,idehilion to the e,li,bli•hmeni of 

Ch& Downie of Cape T/wn mend/cd 
an Electilcity Departmen[ A«ociation for 

ye,Le/day this question of publicity between the proint/10 i)' ele'lrical cooking and 
•]Clpa|111/!4 and rather [han / private 

healing in the·e lov·n.bips. ./,cl 11.iugh[ it 
ciuular of the AM.Eli ] would like lo 

<ould ./ come under he dep•s of Ihe 
repeat now whal 1 have iald zo ind/dual A W r U. in b c•[abli,liment. 
niumiral entincen, th:11 Ibe S,A Elceineal 
Review & Power Maga,ine wouk] hc ver) Mr, E E. DF VILL IF'RS (Carllonville] 
glad to " any nc•. Ilemx. not unly about ment Laned thal 1 he public took ni,Iny & 

pe·r„onalina hui abou[ the •arlous under. iheir electrical proble„i. direct to Ch,incd 

taking'L· lon. wllo ul•foruinalel• dic[ nit alway, refur 
theni 1„ the THF PRES]DENT· Thonk >0,1 MA. engineers concerned Mr De 

VillierN fel[ thal the full m-operation ot 
Krafl. Councilon *ould enable engineen to do a 

Well. gentlemen. Ef there are no oiher 101 mare for the public. 
matlen you / ch :o rai·.e, 1 ihink we wrill 

Mr. R &1 0 S[MPFON ilurham agreed adiourn for lunch 
4 the pain14 ra,Ked hv Mr Morrison in 

(CONV[NTiON ANNOUNCEMENTS re/rd to Native Towinhips. but /.inied oul 
FOL.1.0 WEI)3. Lhat In South Afrk[ 11¥thine In do with the 

adnini.*ration of the.e T own,hip, required 
CONVENTION ADJOIJRNED. the approval of the Mini. ter. 

Oil Ranming / 2.30 p in. Mr Simpwn referred 10 the con•iderable 
quant/in of hittled ga. produced in Durban Metnber•· roruin Continued. 
*hich were being solit [0 Nalives I 1 cov 

QUESTION No. 11 -'Sh,juk[ no: sen,ce far in exa, of elm/city Ile *ugg/zed ihe 
•entre•· i„ /m'ro,inb he encouraged by pn.blem wai basiully .),le of edu¢/ing Ihe 
Eleark·,Fy /ndertaking, Ln thi. country in Nalive not only in [he u.se of clecrieity. hui 
the 'ame wa' 44 le' are om¢Ially in :he purchase of ,he correct type of clce. 

encourage,1 in the Unile,1 Kingdom and tri•al applian:: at the most reasonable 

elsewhere in the int¢rc•t, of [he public and 
consumer• of elecirle'l 

In Durhan. an ass,jied purchase scheme 

Are Munic,pil L ledricity Undertakings for appliances to allaw Natives 1/ purcha„ 
doing enough to make consumer, fee[ [hat with ],e help of Council had heen proposed. 
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bu[ thi. had no[ received [he ble„ing of [he The Oubma.Ter inlimated it wai [he duly 
aulliaritick In order m deler Nillive• fron of Mon,clpa[ eny,Kers / 'ell el'ctr,Lily, 
hu) ing all 9/ of poor •lua Iny "con" h i nd and he r¢Yerrd ID [h: gre,m pr,Ju/iii[> 
applianm. Wr Sinipion en¥,·.aged tie need and higher Ntandard gif living whi,h would 
for a eentral whow.rooni. pn•fernhly with a en.. 

hairator. who could guide [he Bantu in 
acquiring lind to Mr M.irr„on'. reniark, on u.ing Lhe Referriny njost /on/mical 
ele'lrica] bive R Ah ip.. he :igreed [ha I g,me form app|Lanie!;. I Nervic·¢ C... run hi the M.ilipah. 

Mrs. R. GA[LEY ([.ady,whh) niel,Goned *Duld prly hanrIN,mle *#dendl „1 *:6 
[bat pme years ago. a·i:le: trical .howmilm 
m opened. hui / was .ub,equ¢nily /mi Mr 61 J /,RiPPI R <Kaysna) emplll v#/ 
ewing lo the :1/ry h privale enterpriae, the =al lo maintain the be,1 1,11,11. relati.ms 
Mn. Galley wondered f ihe Munieip,luv pox':ible with con„unnert hIR expre-1 
had acted w,/ty in thi< ma[Ler,.Rid though, doubt a•. to whelher hoonh would lie 

th,lt another .howroom might be in l k[ well received hy le trade in Southern 
interests / the publk Africa. Advice Jind as Imnce 10 Ihe an. 

Minier wai. Mr. J L VAN DER however. e•ential Mr WAI 1 (Knigen· Gripper 
sugge,led arrangement. nigh, be 1113.|d dorp) •uggested by one *hoill enwider whethe, 
ihe Town Tw•urer for allowing ..ins,mier. en¢ want¢d to „Mease ihe .le of' ele:trkiw 

He though, :hown•oms to pay [heiraccouns:,1 ceim where.idvice were a mol Ihing, COU Id providing be 'pen. on,= wa' lookine fi" aing[Imer 
.Sonic Municipalitie' were not Mr. van il.r Ol/F.STION No 20 1,1 ,¢veril of th: 
Wal[ prid ih: que,[ion:r mean, 111.iI larger centreb, furilities hilve now been p Ihe ;h<,wrtkini, would al.w h.„0 a culnh.ned ,// b, the· T¢clinic.11 College, for the 
mre purchase Mheme Mr van der \Ihill tr.,ining of /ng,w/ing Techmcian·, Would 
aureed Ihal such :i •11©ine rm:ht prornote nion,her, pie.,4, Limment (in theirexperieike 
gle, tif eletricily, but warnil 11 c„uld al.0 regilrilimy the [raining /81 1·cip|Oyment Of 
ctric[ tariff 2.iruciureN. Englneering Tethni, 0 :1• a mean• of 

Mr. Li R. F. OBI flll01.71 R (Br:lpani a|levial•ng 6 'horiage nf eilneeri') 
posed i he que„I,in were &41 nicipal elect„:,ty Mr J L VAN DFR WAI T (Krugen 
undertakings doing /11{„gh lo n ke con· dorp) giggeved lh¢ que·tion wav bit pre •umen feel Lhal ihey i[)u].1 corne for advice mature, because the collne. a ft•111-ye.Ir one. Ind 14histance ini,innectiE,n Mith inv malter had / most brert r,]nning 1 ir nal, twi. gear. 
in,olving the u.qe rif eleclri, ily :al elecirk„ 1 
equirm¢nl. Mr Oberholier Inlight le Mr. 1 R F. OBi RHOL.7/R (BrakI,unl 
•·0]ui to the prablern wa. not to :*.ic, moeialed him,ell' i,ith Mr. van dir Wall'q 

morc cornumer.. but to educate men, Iii Ihe remarks, and wight :mmi,ce that ihe 
wel u,age of eleclrie•ly. .lnd Li,@• Li•uld cou]Ne incillded practi d (ruin•ing Thi• 

be done by having filoilet.. which c.„Ld le point wa• conlirinal 

dtl// al tinenk,4. c//etc. 
0[JIZMAST[ R ..illed [:pu Mr wl, de, 

QUIZMAST[ R thought •here w.„ a Wall m eive a re•unic ofhe acimi] couise 
11¢cd for an ostabli,hm:nt to pro,nole me 
u€ (,f electricily by .e]Iing appli.ince. Mr. J L VAN D/11 WAI '1 (Kruger·,· 
However, he fell Ble. mairl dorp) :nformed [he filnet•on Of •Licil meeting rhai the course 

had hes Inslituted :/ Ihe inNUgatlon of the a cenirc was /0 foster good#ill between the 
(un.unier and the 1/lhorh). D¢pariment of Education. Art, and Lience, 

40 11 w /4 1[nion·write Candi,lates were 
There were. the Ou,ima•ter continued. required ta ha ve a sound general educalion. 

many dealers on [he European market •h D,v and the intention was to select the hes[ firal 
ing appliance, 111,[ could be sold. with year apprentice. who wit]Id #en atlend 
prices. hui very few of thexe gave arvice ti) (eehnical ejuv.e. for four monihs 111 the year 
•he cow,umer • heume a liakin helwee,i continurn,ly The remaining e'igh[ mon,/ 

[he con•,unter and che wpply „,lhar,Ly. woukl he devaled 1 1 pn,elical [mining. 
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Callege fees were a mailer for ney,niation Mr A R NIBSON (Bulawayol .ulviked 

heiwe¢n employee and en/layer. Ih¢ 1 orum [hal the apprentic:ship le/.lation 
in Southern Rhode,U provided for p„:tieal Mr van der Wal[ gtated thai at [he end of 
and rher¢[ical 

le f wirth [raining of craft appren•* year, the /udent would sit for 
and lechnic ian apprentices. The iour··t: the HIgher Nalional Diploma Ln Engineering followed for le hnicians *as thai of die C/4 

Khich was rought> equivalent [.1 d third 
d Guilds in,[1[ute. and M thought to h t year B L (rng ) Consideration wa. 21,0 
approximately 18 week' being per annum. 

given to an addlli/nal corre,Bondene¢ 
course to enable studenl. lo reach degree Referring [0 South Africa. Mr. Slb,on 
slandard. mainiained ihe course there was unneces- 

Mr. J DOWN}wY /Sprinen i,di,ibed any. willy hlh fo, a teehnlenan. because anion¢ 

one who wished jo procure a brochure attainIng 1he on equi,r,]ent i,t n th•ril year 

the rour= should leave his name with Lhe B.Se. (Eng ) degree migh Jun as well study 
Se•retary. the extra 12 manths require,11/ become a 

technologist Ile conlinued, in Britain [he 
Mr H j GRIPPFR (Knysna) asked 

rough proporlion af engmeer. and [ech· 
Dheller h woul he correct to c„lud¢ non- nologists l. craft·,11]el wa, aholi .ne 1¢ch· 
v.hite• fron, th„ training ,.heme nologi,t ki ,ix tenhnicianx By ./ling [00 

Mr. MIDDLECOTF (Pretaria) referre,1 to high an examina,ion standard. one limited 

the problern of demarkalion between # Ihe number of /m.. and lf ix Ahnician, 

engineer and a technician. He felt one had were required for every one engineer. the 

to decide where the term technician ended Mandards Eet should [ake „ome Cognizan,¢ 
and engineer began. 04 ihe propornon. 

Mr I R- F. OBERHOI ZER {Brakpan) Mr J YODA[KEN (Ouc Ou.) 1.ked who 
noned thai :dul[, wilh no :xperienee of th< decided whi, h i.f [he apprentice. were su][- 
elee'll' ind... c.•d ./il them.1... able for :ralning :1, techni:ian, in Southern 
or the 'relining Rhod¢Nia. 

Oll/MASTER opined [hat only those 
Mr A R. SIBfON (lulawava) replied ac:idennally quallfied who were taking thal the •lian wa• s,•mewbat fluid ai 

praclien] Iraining would he admitted zo the 
pie'ent but WI ':re wag ]11'le doubt the 

Cal,re. 
•orling would be dime b Ihe m.gor collee¢s. 

Mr. W Il MILTON (Excont) ,ugge„ed probably hy "ans of examinalion 
that the men whi. failed t,) reach degree 
4andard al Unversilv were often wailed Mr R W KANE (Johanc:burg) men- 

1 lese were often good [Ypes who could he Honed th,11 in J lihannesburg youn•er who 

thoroughly trained and usefully emploved h/d received the practical trnining were .ent 

a ci. tanill.lineen. on ihis cou„e Th, studen[. were allowed 

£201) ru: rf which they had lo pay iheir own Mr. Wilion quated hi. iwn organ:.ation fee, anit keep thems©lve. /nlike *renim 
a, .in example #here highly paid officials 

who were paid whik[ 31 college. 1hese 
viere being overhurdened with work. which qudents felt their l® of zarnin/. and con. 
coi,1,1 well he under[aken hv 1/swer warned 

/Ird them/lve, 10 he out of pocket. Raty, none of whom were al present avai•· 
able. Mr R. M O. S[MPSON •Durban) giving 

Mr C 1 OMBARD (Germi,ion ) referring ihe po,ition I Naial said the Durban 

10 Mr Oberholierk obscrianon regarding Univer4 ip, had recenily siancd a Mindwich 

adult: avalling'her,1•elves of the course. Mr, cour.e·· and he hoped the Municipathy 
I omhard advised there sele„ suirable candldates were. in fact. .ou[,1 shorily Two 

counes. namely one for /6 and the other Mr VAN DER WALT (Kruper·:dorp) 
for irnin= jechnklan.. mentioned [ha, apprentices were required in 

Ol H7MASI'ER called upon Mr Sih,o. .tlend evening school R night per week, 
la give a re,Unic¢ in regard to the rod[Lon in during the period of practical (raining He 

tile Federation Rad z],al [he coune WA ver• 4. for 
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which only [he hest appreni:es shoul he Mrs. CAYLEY. [ ADYSMITIi Mr 
selecied Mayor. Mr ri.iden[. la.lie, and gentlemen: 

I, is a *,urce of pleasure 
OUIZMASTER great pride and thanked everyone for 

for nic to have be¢n enirusled wilh this 
'heir very canlribution• m the [·orum ;mportant Bk, and Ihar A to B Thank 

THE PRESIDFINT: Mr. Quizmaster, you" to the AM[/ and m Liviansuine 
ladies and gen/men I ihink 11 1, obviou. for ihe wonderful arraneem:nis they have 
thal ihey were dissati,fied with [he fi r• spell. made for the entertainmeni of the ladia. 
thal 6 why they called on you again ta have 

Unfor,unaiely I have not been able /0 another go 1 it. bul in al[ xeriou.,ne„ Mr 
attend all the functions arranged. for the Ouizmacier. 1 ihink [h,/ Ihe popularity / for the Forum i. attribulable ,imp¢ reason *ha[ the purposc• of di· 

to vou. and 1 
Conven['lan, I am not .• thank you once again for mining 11 in lady' 

your 
uxual compele' wa' With your permi„ion, I would like iD 

digress iuxt For a momen[ Mr President. I (CONVENTION ANNOUNCrMrNTS 
would like lo say thank you lo you and to 

FOLLOWED) the member: of [his Convenlion for makine 
('ONVENTION' ADJOURNED me feet ,„ much ar honie. I was made to 

fee| iwi :inother delegate, and a][haugh a 

number or Lhe discl]«inm were right aver 
Onle,ui,uit ut At10 p u, my head, and more lechnical Ihan was 

THE PRES[DE NT· 4, Mayar. ladie. po.,ihle fi,r me [0 umler,[and, I mus[ m 

und gintlenien: we are now reaching the b by ind large. 1 eni,>ye,1 the conveniion 

closin,! ses,ion of Al, Conven,hin, and HI, •ery mu•h indeed 

Wor·.hip the Mayor and ihe lad,I have 
1 /•.I was n.. impr... with [h. keen 

I. 
here·,1 *wn by all ihe engineer ilelegate, 

Before ] call M &,e re·ip()nwhle for the in [he *11/i,„ion, which mok place, and [ 
fornial ad.!re,Me. al ihe conclusion nf [he fee! thal local authorities must benefit b, 
Conienlion, there will now he an appor. Iht·. erchange or Irleas 
tunit, for th<,I who wi# ·f, do xo to addre„ 

Now. 1 feel thal I must eel back lo the Conven•lon. the 

prinial reaion for my got[ing to my fec[ 
Mr. F STEVENS, [.ADYSMITH: Mr 

Pre,iden!. when 1 fir.[ 1 arrived :11 1 •ving.(one her moel ek weer nnem dat /11 vir my 
bc,onder: cer / as ook one of rhe fi r:t impre•Eion, 1 pa ine,1 n was t],e n genocE /ni 

e,eellen[ .ircel liphting and I :// nimen. die Jame• 
Mr v,r u. die hur/meeger, 

1*a.[ey how he (lie mana// 10 hurgen,/exter / 0 the pral, en die inwone„ 
money 

from his rouncl] lo pilt in .,reh ¥an 
greet lighting Livin/ione. har[elik [e hedank vir hulle 

He hulle /01[le N]ks was 
gave me an explanalion, bul when ga,vryheid en I u][ge 

arrived 1 laax at 1 he meeting [h„ afternm,n. om te vcrseker dut think almal. of •I die 

1 Mund th¢ real one. /1/88 ten 1mmedialeh min•le. hulle 0, vol.ke out,ide ie geniet 
herc you have got poles he, nia. #paced / 120 In ek wi[ onx wa•rdering daarmor yard• 
apar, and ] am worklerine whether he hasn+1 uir'preek. 
perhaps t:,ken Qu[ every other pole and Livingston¢.as I [hlnk all :he lad# folli](1. 
electric ligh[ fittings to finance h that way' is brimful of unterest.,if magnificen[ ,:enery 

TI[C PRES[DI·NT: Thank and you Mr we are most graieful en B. Mr Wayf,r. 
Slevens to your very charming Ma/rev., and lo the 

Council and people iii LivingNIone frii 
Does anyone :Ae w Ah m 'peak? n,aking our .tar here such a memorable one 

1 n.w calj In Mr' G.I.'t/ expre·,s, 0/ We women always find L! a boon to gel 
behalf of the ladle.. Iheir apr>re•lawn,1 for away from our household chores and frnin 
the hospitchly extended 10 [hen, it thi, ihe daily grind You hive aured thai we 

Con•ention have been 'upplied wilh won,lerful enr•TILI|n 
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men[ and wi,h very dncer¢ hospital,14. and There 1, one ihing thal „ alarming 
I mu,1 Nay ic you th:N ne appreciate bolh The water·s .urface I becaiming 
0 niuch indeed To Uke /e„ who f·M the Fishe, seek. 

They want in gil, not have to walk on 
1 am jure there k not a lady pr"en[ ME A /ld nia•.s of vege•ali{>n. 

doein'i sa, wirh me ·May Thc nexi Conven· So ·WET D' welcome :!1.uggeS.011' 
tion in Living,·lon¢ be in the ver> n¢ar To clear Kiriha of •uch .MgoNtion.. 
future, and may we all he lucky enough 10 

be presen[ at such a Convenlion." Hippos, Croe·. C,irn/e ni• fake 
- 

(Applau'e.) Re, of Cind film we lake 
When on the 1 aunch, and al the Island 

Before finishing / 1 would like to d Monkey, ch:ilter. .,ren't tiley Kweel? 
on Mrs Mikhail to say in poetry form what Where*, thai cake 1 nle// A. eat'? 
she ihink, of thi, Convenlion 

We /11 to the Opening 58«Lon wenl 

Mrs J. MITCHELL SALISBURY And 10 [he FORUM. with inim 

Juit a few thought, an the 196 I Conven.ion. To hear our men ave LtGHT on 

6 graieful thanks fron, all ihe hirdinary CURRENT ihingx. 
ladies. We heard 101, of fable, ahoul TEN-CORI· 

CABLES. 

ow we ladies love [o le Of ho# 1 1 /1 over 11¥ new TARIFF 

1 Conventions by the TABLES. sea. 

F==>I u[ [hij. year in the Federation They dkeu•sed the old tag ahoul a TIME. 

4 brought forth sonic moder.lion LAG 
- 

behaviour, from when In Durban. NOW we know wha[ „ meanl h, CHIN· 

Where eerim [adies were disturbln WAG! 

1.2.1 >eAr · May" placed her face in Npace Ju>1 1, be niore EQuIkgh. :if 

>> n.1 ioined The CAN.CAN girk We feel you reallyought[o k now 
Il dres =lin frills and lace Ilow much we do apprecia[: 
r SURNAM E. by the way. 6. 

··DOWNEY " Being here. at every date. 

tihis /6 sure is not ··BAL-OW-NY- 1 igening to and charing sincerely 
If JACK [ighi, up Ihe low n." Nhe said. Our hu,hanl' Fneineering. yearly. 
·Then Nur¢ly 1 1 paint / red. We want you all to love your O]IMS 

ThiN year we [hought / leas[ th# someone. Nat like le GOVFRNOR ihal ,<methmes 

ybe after SIX MARTINI ROAMS. 

milly clad in her Bikini. So we have a high STANDARD the 

€€=ESK mid ha•e enter[ained ifi , BUREAU would eni 

idi TIGHT·ROPF ACT aero• die FAL I To keep our men happy when #orking wilh 

frenzY 
Now some of us came here b> air. 

We eh 10 3"ist And luggage wcighl we did declare 
you, ar,il like a f!0*r, 

Help y,iu FNJOY and not KILL.A.WATT 
Se now we know that OUTER SPACE 

HOUR. 
Means - WEARING what'R NOT IN THF 

CASE. To the Prewident and hi, Wife - GOOD 

W[SHFS. 
•lere we gei no mental cr- A Year 01 Office mo·,/ propilious. No extra cost on threepenny stamp'. Our 66 lo our HOSTS and ALL we 
No extra on the heerhal once 

would mention 
5 iheaper when nat „Ang RANDS 

Who have gwen the ladies •uch charming 
Tho,e who to KARIBA weni a[iention, 
Would he glad of their inlent They·ve really EXCELLED Ihe[r good 
To see the greaL and mighty RIVIR inten.on 

Which. like the fam OUS habbling brook·. In giving LE such a GRAND CONVEN· 
WI l]OPE goes 'on and on for ·iver· TION 
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THE PRI NIDINT· 1 hok you MIr·„ Naw lo yi,u Mr Pre,iden:. 1 9.9701.1 like 

Gav[ev, ind th.,nk K iu Mr, Milehel]. !m . Ii'r J /1. yoll '1 Ver• I.Le.'ful year of 
•,]re you'n .111 agree :ha[ Mrs Mitchell . cule. £,nd I hope ,n iIi¢ very near fulur: 

poem -Il be .1 ulu.Lble iddihon IL) our yaw will he able m come back and hold 
proce.ling,. (Applaull Milier Convention here with 11' ,n I ... 

*ne 
[ aw call un Mr Ar.hur Tilley 10 'peak 

0,1 behalf of Ihe affiliale Tuall g,f you--sonie ./ ,·or whilhave 
only ju' mel for 1110 W *32 #141 10 you 

Mr A. C T!! 11(Y. JOHANNESBURC whom 1 Ii.m kninwn f,•ra number of year - 

Mr. Prem//, 1 think h 11 1110*t unfair [zi 1 *hh y.7.11 1011 of lu/, God*eed. 'nd 1 
call on me .dier having two hrillian, speaker hare ki.ee youl al! m th: very near fulure. 
Ike Lhal 

May I hay ju,1 one word Ihal will crelle 
] wi,MUL Wa Railwaymen 1" night. 1, a fl.ig of fi·/ndship tbal we /111 tneet 

1 al going . Fcal my not. [./>'1 ..in .imeti.. and ./ 1 K Lhe word 
I :inI invited m thank vou. Mr Pre·,idenT. To [slefiS 

hefore doing d'd like 10 •ive vou i, THF PR• SIDFNT Thank liu very 
|¢ f:/herly advice K ynwi hail .1 public .U ch, Mr Mayor- 1 -ll naw call on Cir /0/ am' 1·d // lid before 

Pain!,n of GermINIon to lhank LivingE'.one 1*RE• „/.,y thi. week th 21 irember. 44©re unly I,r li 
arging 209$ more now [han Lhey did mary ho,pitality 

yearK ago I naw reel mure fr=di> toward> € r J. R PAINITON, GERMISTON,· Mr. 
Per¢> Giles. and 1'/ going lo buy him .i Ma-J, Mr Pre,idenl. laille rlnd *lemen: 
really londc.'ir! 6 M enteeil 'i grea' pleasure ti, me 6 

aftemon lo Na> ihank Yau m ihe p,]ople 01 On Tue.day 5 heard how your nieniber, 
1 ivin/Mane on beh# / the dele/e 41 

inlertered = the daily 11- of their cu. * Convention. [omer. by cuiting off [heir h:/ waier *0 

inim]>. You ,houl.1 put ;ome member. As ihix i. The fir.[ lime tha[ I have ever 
TKEE 

parlma Jimmy MJ,chell •houJU he W the lionour ./ re/unang Ck,ml·4lon 
inisier of Power •0 th.,i we could defend a[ an f le:Lri.:31 Underiakings Conventio,1. 1 
com. w gle F the agairance 1 have 66,1 a 

1,11 1 *111'1 uy ··1/hnically" hecauke 1 Nof being 5 town councillor. Mr Pre•i- 
kna. much ahnui it - hu, .1,£.1 1 simply den'. I m..1 he M.f - El> low lank vou 
iaid w;i, IhiN when 111©Ke eleclricil on behalf „f :inliate, 1nd vidtors chappic, for perfect 1 1,*ikej .1 .on,e / ihe 

huperi,Kory eon•rol of our cornion: *I xq le,limia[ and our 
olher .in:I]kir€ .01,1 1 Jul [he ple'·ure' (Applaus:.1 wme a.4 the> 

did, i Fut m mMhgen) look. 4 no·anc 
1111 PRI St[}ENT Thank you Mr was :in• [he wi·.er. 

Ti]|ey I *ill now cal] upon & War/ip 
ihe Mayor. Mr Ma)or. a, i fc]Inw wune·llor, I'm 

HIS ture yi•u *111 appreci•te Knme M Iny int,•· WORSMIP THE MAYOR: Mr siar, /ihis Convenlion. 
Preident. 16 :Ind ge.'1:.1 en: I would 
lint k„ apologisc fur the .Ne of m> 1 h.ive heard talk of Ark i,r/Tr'4 bul 
d here ihis Qfter,loon, hiN [liere i, no 1 2,11 i.ne 9/ [hi'¢ unfor[Linate people -- [ 
need 10 /H y/u why, 4 h an,/her come frrim .inolher ior[, Ihe I.Ch. - theere 
engagement chewhere. She 1, very. very vcr>. mie people - liquor con'.urner·.1 1 
sorrv indeeil. th:it •he coul not be here with 9 i mention which towrt. or citie•. ihe• 
you. and 1 wilj cemnly lake back to her came from 
the •ery de.Ir „ntimem, ihat you have all 

expressed with regaril la your siay hero in 1 munce in all [hiq dl•Cl,Ndon ihere wen] 

1.,vin/[one over this week. 1 m sure *he di•cussions on many inter¢*[ing thing%. but 
will he very pr-1 to kno. that y.m h.ive when Ihese chap. gol round b illa•la 

all :njoy:J yoursclve' on kili'wai 1, :Ind riega w U. and ·'what- 
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w-,ne- - I just didn-t know where I There is an D[her wall p„ull, 1 reali.e hi,w 
and 

B7fI 

unfortundiely .ngineer being we in /;crm[•11••n uve **I " ...•1. 1 
es/enl. 1 had 10 rely on fellows. for am gallsfied after a ,_ertain perfal mance or] 

siance, like our viee.oresidem. wi[h his Monda> night after the ,ocktail purt> 11.,t 

big .'yar. No [ did/'1 0/1 vcr> far we don'l need hux cinductors ally m.in. 
becau,e [here w.1. i c:,·tan, u,u,wl]01. and 

The previ,us ·.reaker li•entioned an iten• the way he r,ng, Ih,11 hell' I am wre 
d read w PRO's and [ teel thai iliat K ju': 

I nced a town or 01, couliallor on the b 
r•illy ihe job [hai counei]!ors from •he and don'/ oced conduct,ir.· 
different c.. and ... come here fur. 
Their funchon I would say iN mo•[ly 1 don'[ a. wan[ to mi.. anyone Mr W .yor, 

rubl,c rela[Ions of!]cers whereh} dey can bu[ 1 wani 1•1 fi•rinal]> ihit,ik >.iu. >.,u, 

do thw im i .i•iex sua a ]M N good. good wife. >our council. ind Your :ill,en. 
of Living.[,kne for the n,<al wunderful 11!lie 

We Eurn lo ince, ach other and under- youl ha,© pen u. 1 dn not want to fi'r"t 
siand euch other while Ille./ tech,•ea] The ladics who supplied the tea al the breaki 
chappie. arc talking ohm, and ihines. and -lh¢ back room la:lier The, ha•e all di)ne 
1 penonal]> ••ncerely hope thai 1 will have a worderful i.h of w•irk and 1 s ncerel> hope 
9 oppor,unity of meeting a number of illat :f :10 of you. Mr M,yor. or Iny & 
:Ile. pe'ple again. >our illizen, are do-i Germist,in way, YOU 

Will kindlv all in There imd w on¢ •mall problem 1 solved Nee u, and we will do 
our here. ark[ it is Nonle,hing Lhat haN intrigued very bes[ w rei:iprocate There l ill.t 
one •mall word j me fol warning, many years, why La.[ London if was >ou * 
down ki have found Germiston 11 

called 11.1 N tren ··lhe fighting pon.- Now I .aid Ell,it a 

i, cerl•,in per.en from ihe Federinon had out. i[ 3, the amount of port wine they 
•rouble when he drink! : anle o „i way. with the 
[li,LICe.. and road sign'. 

Mr. Mayor. I realisc that with a bil Cor. On the hounil m of our „[v. 4 Imve venlion like thi k Mt hae siretched Ocrm#" Thal is for 4 purpoxe o:,1 
your re•ouren preny bad]Y, and 1 sincer¢]9 neighbour. ba.k In our :kiry and go we h.•ve 
hope m.11 we havenh overhalanced er 

pul thal dere 101 .how where 844 W„5 1 reali,c & in the long run $ coin,ne.„e. and end.. but 
.ill do the of & city Living•tone a 101 of good. particulal 

perion weal down there - I don·[ know 
We were wonder fully entertained in manq what n]{xle of tr in,por, he uNed. He gid 110 

ways pasied [h. In•n. and lie p.,ed thai on., 
and he pa•d the other. Well. 1 d<in't know 

The ir.ps up the river. [he trips to the b he n#xed Ge, miel. 1 think he mt 
power +Loon where we qaw Knmething [hal dchnitely have been In ., plane .ind 11„m 

we hail all read aholli (a/1 we d,i :idmire ihe J•n Sniulx Airl*irl 
rer,/le who did 11„N wonderful iah i,f work) 

Mr. 4••ur e/klail part). and many other ihings Mayor thlnk voll bery much. Ihank 
>011 ew,yul.: and on behalf of [b¢ del¢gate. 

1 want 10 Jusl menlion one [hIng though A wl,h you well. and hope lo .:e You./I 
while „p her: I learned vimethinB aboul on¢ofil•c=fineija,• 
p'MIC I ran4por ] think thi. g:# for nat THE- PRISIDFNT councillor.. und perhap the eneineer' a. limk you Cir 

IF>ailitol 
well we travelled on vo•r bile• luck 
war/, and forwards quite often, and with Mr. Mayor, ia/6 4 =I,Lie•]e:], we have 
ihe ilifferent discussion. I heard quite a few . ck,me to the end of our proteedingk I 

ihings. Now in our public tran,port ,>*m think Lhal Y"ll w:11 u]I agree Lhat lh. ; 
in Gerri/(R we are a[wa» running a[ .1 heen a ver, pIe...& 8 hippy Conve[/M. 
1-, bul 1 think I have wme 10 1hr correct Anion/t other /n* we have heen 
rea,;01 /4 •c ru[, a• .i Ii» •nd Miannh *4' .relwilillie w•irld'%<bulbl•,11•1· 
Eviderll your bu,e. havenh gat spring, .ind inlt /ghts. he ,•De prm/.·d bir wi by nalure. 
•hock ab•orher.' and Lhe o,her mar inade 
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On behalf of //AMFU [ 6 my ihe burden that would normall, twe fallen 
pleasant July to 01]/mIly [hank ihe Federal Kin my shoulders 
Power Board for permilling iletegate' 1,# My thanks 
[his Convenuion are,ile due 

to i,isir Kar,ha to Mr ani[ for ihe Bea.ley'c 
4 6 6/ done courtes> ,hown ·uct 10 [he d:legaies durins ihe•e a •ple/did joh 
of mirk, ·ind here 1 would like 10 Inention 

I D.11$ 
in /5//ular, Wr Barnett. in charge of the 

1 ahall be very grateful if Mr Peler./,1 recording and public a.1/re, g,lem, and 
wou!] tonve) 'hi' 56'ciat•onk apprecialion Mrs. Dougla•. and Ir, Cook, Blake, 
and thank, m Lhe rederal P,iwer Rn•r, 6 Payze and Crchby, who were iii aitendance 
119 olli/als al Kant,Q CApplause.) a[ [he informalion de.k and in ille foyer 

(Applause.) 
As m :he case <if mo.[ comen[ion·.. we 

have had our share of gremlin•, .In.1 when As u,u:,1, Ir, Sint,11. na. coped / high 
Cir Main drew niy atte,•tion t]. 0(1•er da. pre:,4urc wi[h the :normou, arnouni of 15· 
£ a /igh, typograph„N/ error iL ren„„iled #eriplion work, and „11/ Iha nk• are due to 

me of whaL happened in .1 ,mall t.iwn where h¢r. 100. 

ihe ams decided to open :i .nio, Il hydro Ma> 1 alho expre„ my :ratitude to ihe ele:[ric station 
members of ch: 1 xeemive Council who have 

This. of Coure. wah ble new. in Ihe i r.n. given me •0 much encouragement and 

so the ed,[or of [he Incal pape, decided u, support Cr. P aintin ha, been a launch 

makell Ih¢ topic / his friond. and 1 maln 'ni new·. story. /w /ateful for,he assi·:1· 

bul juht as [he paper wa, 00 go to pre., the ance given to me by my Council 

news came [hrough ihai the village banker, Word, can hardly express •hat I o,e to 
eme 80 yean old. W married hi, woretary Mr. Dick Ewing. our Secretary He has put This wax big new, Indeed. an,1 [he editor in an :normou< amount of work behind the 
siopped his presse·.. 1(•i•k 'M the ':ory of Icenes lo make 111& Convention a succes4. Ihe hydro *talilin. in,erled the picture of and m e b ihing• are runa ng smoothly rhe banker and his new wife. and ·.larted ] le ha€ ken a real fr end and counsellor. 
the pre, ¢, aguin. Bul Jn h„ h.·.[e Ihe editor And I rhank you very much indeed. Dick. 
0,¢rlooka one little """1 " a re"• for al[[hal,ouhave d,/e 
when Ihc paper hui Ihe /reet·. abf•ve the 
ple[ur: of the elderly banker an,[ hi' hri,le DamcK en here. die quke,es m 'n kan- 

ap/ared the wor,IN ··Old Power House venvie hang grolen.teels ..f van ,[ie geex wa[ 

R"mi Opera[ions. dcur dic af/vaardigdes Pkep word. en In 

hier,tie opsig he, u Amal it,e // #ged/a 
it wil] be appre. ialed xhat holding a con. oni hierdie konvende .0 ruki.eN,01 te maak 

vention in [.iving'Inne pre,enled my 
problems and dimkullie.. al<,1 1 w„„Id like Bilic Jankie daan,oor en ook vir die aan 

M add my personal thank, to tho•e of ni>edi/ng en h,i[and. 
CIr Paintin [0 [he 1 ivingNIone Town W bul not leaw, I would like to *hank Council. no[ d Y for n.aking / poUble Lo iny wife for her encouragemeni and mora J ho[d ihig Convention in 1 king.tone buL :Mo 

suppor[ and. my i add. tolerance? 
for al! ihat ha, been done, to malka u, com 

fortable (Applau" ) and for our geria Inment. 
1 hope tha[ you all had an enjoyable :ime. 

The bulk of the work in connection with and that vou have derived much benefir 
this Conintion has naturall, fallen on the trom our deliberailons. 
shoulders of Wr Bill Beaay, 6 1 have 
greal pleasure in [hank Ing him, es/„ally. Mr. R. M O. IMPSON. DURBAN Mr, 
on behalf of the AMIN fo, att [hat he President, you have very ably gone Ihrough 
ha: done to make ihis Convention al] the list of a •ucce• thanks, and haae thanked 

everybody: you have Lhanked wur own 
[ would like to add my per.onal th//4, ounci]14/, you have thanked itc Mayor ot 

I Bill Beasley ha, had to carry mueh & Livin©lone. Ihe Power Board, Wr. Ewing. 
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Mr Reade>, an,1 ihe counell of Li/ingione. [ now omchilly dilare thi. Thirty-fifth 
bul there is orle thing that yow cannot do. Conventlon of m As.aciation /102, and 

md I am mine that the Convention would mh you :Il a Nale journe home 
-Ii me lo do ihi.. and thal k. on their 

ek verklaar nou dat behulf, to thank yu, for [he very ahle Dan• en i. way 

in which vou have conducid di, Conven· hierdie Vyf.en-,lertig,Le Kinvensie van on, 

M (Applause.) Vereniging afslull en ver[rou dai u almal u 

tursics voilig .al bereik. 
rHE PRESIDENT Thank you very 

nnich indeed Mr. Sinip•••n Baie dankie Thank you. 

CONIENTION ADJOURNED 
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SOUTH 
AFRICA 

-r,1, 
In the con"ruclion 01 'hese STATIC TRANS 
FORMERS 0,]y Ihe bed qualily materials are 
-ed #hioughoul. Designs and ma*6.1„,ing pro 
ceRies are Ihe resull / |ong expene•ce. proved 
n .ervice over many yeafs lor reliability and 
suitabilily lor Ihe duty involved 

Standard Fittings 
Standard /ing5 Include 011 gauge, drain valve, 
de.mometer podel. Whinglugs wd rollers 0!her 
tilhng, such as Jal the,mometor.liller valve, ele 
can belitled 10 *ecili,alion High grade ga§ke' 
are 'ied wher, noce,Eary 

MANO,ACTURI• R• 

ECC (South Africa) (Pty.) Ltd. 
DUNCANVILLE, VEREENIGING 

'vA 33,y• /Ir• 

a•/.r. A-il.bll . I.- 

SOLE AGENTS FOR SOUTHERN AFRICA AND ™E fEDERATION 

46£*David & a, at 
JOHANNESaURG DURBAN EAST LONDON PORT ELIZABETH 
CAPE TOWN BLOEMFONTEIN WELKOM WINDKOEK BULAWAYO 

SAISBURy G.LO LUSAKA .DOLA AND LON.)94 
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337·5 MW (•NTRACT COMPLETED 
IN SOUTH AFRICA 

'•'1 I E photoR/ph above shows / n G.E.C. Turbo.Alternator, i n the Orlanda 
rower Station of che Ciry Council of Johannesbur; 10: ins„!l„ion 

comprises five 37 5 MW sers and five of 30 MW. 

Service Records show remarkable re/iabilify #hus 
demonstrating the unilvalled dependability of 

S,te TURBO-ALTERNATOR PLANT 

THE 8RIT15H GENERAL ELECTRIC CO. (PTY.) LTD. 
nux •. c.0. Tuw. n- "4 .• 9/, 'Id.In•on.in 
Ilu. ..Du:L= J .lui,•.buia *.... Clia.be,h 

NTG 

THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 


