
Al.ENDA AM) PROGRAMME 

3 911, CONVE N T I O N 

1111, 10 1111, May. 1965 

at PORT ELIZA BE 'l' 11 

YEARS THE ASSOCIATION OF MUNICIPAL ELECTAICITY 

UNDERTAKINGS OF SOUTHERN AFAICA 

50 ffi**EN 
ef 2141 8 

W 

DIE VEREN!/ING 4/AN MUNISIPALE 

ELEKTAISITE•TSONDERNEMINGS VAN SUIDELIKE AFRIKA 

JARE 

P '1 

AGENDA EN Plt()CHAM 

39 .it· K ()N\EN MlE 

lid; na lide MeL 1965 

te PORT E LI Z ABE '1' 11 



j 

1 

4 
A 



/1// 4 A.1, I.OGRAIMI· SAKELYS DI PRO(;RAN 

MI}ND U' 1071 WAY. 19(IIi· MAANDAC: 10 MI 1 10[2. 

9.30 a. in. - *eting of heoutiie Corncli :it Mil·ine 

4 SU 1. tri II©tel 121,· lie Hote[ 

1 30 p. m. - C./ Welcome a.<[ Coekt:lit l'arty· :.JoInt. - Duillikever.Ve[Kon*cnskemerprrtv- 
7.01}p. m· 7.80,im. 

D'NADA{1 11 MII 11)6J: 

TUESIMY, 11T][ MAY. 196:;· 8 11 ./1 Reg[Mrasie en ultreiking viln kentekeng. 
8.4. a. m. Re;(istration und Issue· of Brillge' 9.30 vm Open.:I.·11.. 

Verwellimin' in Port Elly:,beth deur I 
9 ./. m. 01.ning P.yer 

Welcome .Port mizabeth 1/ His Worship Edele dic Bir·Ker,i,·eM® 'an Por[ 1 11/1 
1Jeth t]•e Mayor of ror l 121 I Ll,[4}1. 

Imcia[ opening oft]. Convention by Dr. Am,telk€ opening/nndic Kon.·ensie.eur 
Dr, 2. J. Mar[L•3, Rek¢0rVL11•di€Univers> E. J. Marals, Princip:11 of thi University 

©f Port Elizabeth. teit van Port Eliz:ibeth. 

Bek,vigi™ •}In (vil)·E'ile •nn IIitvoeren[[f' fati f •enti•n ©factions of Executive Council. 
Raort. Induction of Prcsident. 

Vt·nuo of nc' C..r'll['n. BevesligIng var l'resident 
Electior of It·el dent- FIeit. Vcr:le'llk :un volgende Konvenste. 

10. :W i m Refreshment Intervi,• Verkeging/n 1,4•3.Laa,11[·1,]esi,|en• 
1 9. 10 vm. POUSC V] -1'VJ•h. 

11..am, Apolagles and Greetings. 
11.13 ..m. Preser.tation (Pa. President'/ Medi' [ind 11.00 lin. Verakonings r•n KM•Lip. 

11.. viu. Ainkieding van M•Mitilic er Se•tif0<ant 1,2Ln Cert'fic:'tr) 
11. le I Election of &·utive Counci] :[tr......p]·e.,(Ii·,it. 

11. •10 vin. Vorkleging wi]1 Uil-e, f•,irlf• R,Lud 11.-a.m president[/Address. 
11.41 viI 

12.45 1' m Luncheon /*Tnmt. 
12.16 - Verd•gingv'rm,1111,igete 

2.30 P In paper . "Transmission And Distribution 2.:10 lim Reforlint"Tecrusting vir 1'1•lismis,•e en 
1,ineEqu'imen' r by Mr. A.A. Mlddlecote . Distribus. I.90" dcur M, r. A.A. Middle 

• South 'frigiri Bureau 'it' Rt:in durds. cot:, S.A. BR 
3.SDi) m. Refreshment hiterval S SDI. •OUSe 'll •ener/]ngh. 
4.OOp.m. Discussion on Piper 4.00 nm, Bespreking .an refei,idt. 
4.80.. in Discus.len en Curtailment of C....lifuns. 4.-nin. Besprrl./ iril· 1/•.nueling'ankonvenbleh. 
3 '10 p- m Ad,our•nient. 5.80 nm. Verd,iging. 
7.00 p m. Braavieis/Sun•lowner Part, at Uite nhilze. 7.00 Im. Binaileis/,kemer'rty fe 'flenhige. 

WORNRDAG 12 MEI 1965 

WEINF'DAY, 12TH MAY, 1065 8 Bolinl Verqadering van Litvoerende Raad by die 
8.30.I.m. Meeting/E,ecutivelounc,]niC,infer,ince kunfeltnsicloknal. 

. 
Centre. 9 :lili Voortaetting v,in K,invi·,i•!e. 

9.:•Oa.m. C-·ntion 'e.•imes. Meder]/ling!: .ic Cie Uitvuerende REul. 
Con•munications from Councl. Mefeg · "Transformitor r.urnam onitic 
Paper: ' T•ngfernier Noisen.'Lils/,•ue dempin' ihid™Eli [n [,li•fe' deur Priw 

. tion in Situ' by Professor G. R. Bezzoli, C. R. Bo,i.©11, Prof, le,in van E'oktro 

Professor 0, Electrical Encine•cring. Uni- tegnlese Ingenieurswe•. Univer.ite' van 
,ersil of t•c Wituruters[.1.. Witwatersr2Lnd 

10.® am. Refreshment Intel•I 10-1.0 Inuse 'ir ver·ver..... 'il vrn. i 

11.00' m. Diseiis•[,1,1 Lin Papei. 11.01) .m Bel•,reking v;in refemint. 
11. 30 p. m. Luncheon Aitjuurniri ni. 12.80 mn. Verd: ging vir middlgete. 

2.30 ..m. Visit to Indumries. 2 ./.1. Belock lan Nywerlicf./. 
8.1#.m. Members'Forum-Venue/*Hall. 8 1-,im. Lele rorum - vergaderplek Stadsall. 

10.00 p. m. Refreshmen.. 10.00 mui. Ve•ersi]11•4. 



.ICSDAY, 10TH MAY, 19G; nONDERDAG 13 MEI 1065: 

9.Non.n Clin.int,ir! i·/Ulne' 9.30 % m. Vrx•rtsettit*gvanki•n•,4 
Atuill, 1 1•oport of Set·ret.1 T·i,·4. JtuirversIHg van gekretaris•e. 
Appotniment ci AJ,]ilf>i: Ben/ming vin ouditcurs. 
Amendments .Constitut]©nof Agaochition Wys'Ingsanngrondwet vandie Vercnig'g 
/8 .1.1]ls. by .b-Commit/". ./pointe. sK'voo.estei .eurd•e Sub-komjeedour 

1]y 'J•€ Executive Counct] :infil [,•2]texedt<) die Ultvoerer.de nand ben©emen nar Slike- 

Eli 9 ARi·111,1. lys nangebeg. 
Discuggion on Reperts of Rilb-(•oir.m ttees Bospreking vall vershle van 9.-Kill]Littics 

/1.prosent,tive•. enVelteenwoordi./.4 
D .•culs.'r' 'in Paper. Bespreking lin referate. 
Itef]·eglime]•t I]•tervil. 10.30 ¥m. Piluse vir veil·..... 

11.00 ..m, P.•.per : · Some Notes on T••rirfs" by "Ir Refernat "AnntekenIngeoci•Tlriew[·'•Lleltr 
W.11. Mdion, ChiefCommereful Eiuaneer, Mnr W.][. Milton,Hoof]L n#·rieur. 
Ele/tric.y Supply Comif•/*/2. F.V. K.O.M. 

12. 30 ?mi T Linc·}le, n Adiourn'/1, i. 12. to .rn. VenlaginK •ir middagee. 
2.00 p.m. Paper : "Maintenunce / u Distribulion 2.so .01 Relernat "Ingu•ndhou(Ung v:in 'n benetting- 

S>·stem ' by Mr. M. J. Chappel. Fort Eliza- stels€1' deur Unr. M.J. Chappe], Elek- 

beth Elettricl/Departinent. trisiteits./I'ling, rort Eli,Nibeth 

9. 00 r· m. Ref reshment Interv 11. '1.80]LIn. -I| "• ••* 
4.OOp. m I|·4[,u/Sion iiI *rl. 4.00 mn Bespreking vun referate' 

-,•oop.m. A'jourliment. 8. 00 nm. Vcr[ICKiJIg. 

7.00 p.m. Banquet at Showground Hall. 7.CO 'rn Danketete in aie .aal. Tentoons'elling 
.r Commemoralion of 50th Arniver3/ry of -ir Gron,le, tri &.in GObte %.Rtili- 

7.+Sp. m. Foun[ling of Assoei d JI 7.43•in ver-h]' •ari die vercniglnK· 

FRIDAY, 14 TI] MAY, • VRYDAC 14 MEI 1065· 

9.Du.•i. C,invention ReGulnes. !1.30 vm, Voort:e.]11. van konvi n, 

Communi•ations from Council. Mededelings v.in <lie Uineerc·. . [1. 

Discussion of Papers 'ind Rei][/s. Bespreking van referate eit ver*. 
General Algemon 

li>. ·10 n ni Refreshment b)terw. J').SDI,n. rousevirvirvcrsingN. 
11.00/,m. Ifiling Session . DO .m. Afsluiting 

12 0/noon Meeting I Executive Councit at Marine 12, 00.iddag Ver,adering vul Uitvoerendo Rfii,d by die 
Hotel Marine Howl. 

Afterne,in Visitstoloca!Power S•tion8, Distributior Nam/dag le.oeke lan "laa.]Ike Krags/ntrall, dil 
Load Centremand Facteriescun be tribusic vr,grunte·of nywer//eliang/red] arrung- 

ed gfter adequate notice. word indlen •roeg[.lig atingev.. 



TAIMES PROGRAMME: PROGRAM v. DAMES 

MONDAY, loTH MAY, 1065: MAANDA' iD MEI 1965 

5.,0 p.in. Civio Welcome and Cockbii] Party. ....m. - Burgerlike Int/ang. el skemerpar¢/ble - 

7.30 p... 7.00 rm. 

TUESDAY, 11TH MY, 1965: DINSDAG 11 MEI 1965 

8.43 a.m. Assemble for Registration, 'sue of Bad- 8.45 vn Sametrek Wr registragle, litrellaD' ven 
gas, Opening Prayer, welcome / Port kentekens, opening'gebed, ve,•:,elko mi i 
Elizabeth and Official Opening of Conven- in Port Elizabeth enamptelike opell'ig van 

kon..... 

10.30 a.m. Refreshilints. 10, 10 vm. VerversinKS 

11,00 a.m. Apologicg and Grceting.. 11. DO vm. Versk©nings •oete. 
11.15 am Presentlition of Past President' s Medal und 11.16/m. Aanbleding win medalle en sertifikaat aai• 

Cer]1 f•(,att!. aftredende pregident. 
11.48 , m. Pres],i[·11[In] AdrITes,4 11.45 = Pregldentarcdo. 

Wternoon Visit . ..ories or '1/ree". Mimj,]dag Bes..an/nywerhede I.Jek,·u.i. 
7.(,{) p.m. Bralivlei8/Sundowner Party at Uitenhage. 70'nin. Bralivleis/skemel™1/ te litenhage 

WEDNESDAY, 12TH MAY, 1965 WOENSDAG 12 MEI 1985 

9.lo a.m. Bustrip Rroundthe Marine nrkrandt. 9.lavm. D..toer tang' die *trandpad o. tcepar·ty 

party with Mayoress. mel Bu,meesteravrou. 
Afterpoon Visit to Factcries or "Fri·e". Namidd ig Begoekil;Innywuphedeofeiekeual. 

THURSDAY, 13TH MA.-, 1 % ION'FRDA' 13 MFI 19&5· 

9.15 .... •burbanbustrip .ing parks'/dplace' 9.15 vin. VoorAtedellke bustoer met begockc aiin 

of i,iterest parke ./ intere'bante plekke. 
Afternoon Free. Namiddi•g Eke Reuse+ 

Evening Banquet at Showground Hall to commem Aand Banketete in die sa,0, tentoonstellings- 

orate Goth Adersa' of Found/4 of gr<>Ide tel viering van 5.ste.%,1,!River- 
Asseclatim. lanrdlig -n 'cre,]iging. 

PR[DAY, 14™ MAY, 1165 VRYDA' 14 MEI 196• 

10.30 a.m. A.emble for Refreshment' Ind Closing 10. 30 v. Sametrek virverversils enafsluiting= 
.Cinvention. die konven:sle. 

Afternoon V16/6 an d Tours can I. arranged for any NRmidd*il Toere en besoeke vii legene w. nog u. 
who would like further outils, 'fter Ide- stapples verlang, kan geredl word mit. 

qi,·ite /[L][·e vroegtydig ua•KevrR word 



TRANSMISSION & DISTRIBUTION EQUIPMENT 

A.A. M[DDLECOTE. B.sc (Pec.Eng.) M.En. 1.....; A.M.LE.E. 
SOUTH AFRICAN BUREAU OF qTANDARDS 

1. GENERAL duccd today. Illst ile the iseful hi,•biry lirnik reu]rd' 
only significant and important facts •rung man> hibto- 
rical incidents go the standard rectird.s th' cisentials 

We 'ivo in a world of- rapid technological de- among rhe many technical developments. Standards 

*ont arld enormous incrense in tcchoical know- record ./ successful products of re•carch once they 
tedge, accumpanied unforrunately by a serious lack of have passed through the stages of development, design, 
11:,alified ix·rhi,nned. N[,where 14 1 LE, 17· 01'x]LI home production and applillion. Iley .1191, are till,unc·.d 
irn!•c .. rly thon her' 1/ the Republic .here 'he pri- by & feed-back frorn the construe-1 unil 'nuln,enance 
sent nite of 1,=rease Ln tndustrial acrivlty is about 20 orgineer, and thi.% :ibpret u[ 0 91,indird ern,hisizes the 
per cent per ancurr - or puI more clearly it is such impornnce of Ote .ru that carefully kepr records and 
that it will dotble its•lf every 3, years. Such develop- statistics supplied by englneer' Flay ]11 8,;indEIrdization. 
inent requires an innux of a• least 13 per eent W new 
biood .0 Ily level of employment. 10 the case of me value / contrulted records of the actual 

eleerrical onglneer, the univer/!lie-4 're turllilig OIl[ performance . a commodity in anessing the worth of 
about 3.5 per cen, increase per year. M this figure a standard for that commodity :In perh.,iN he best 11- 
I added re lie nia. op[Imistic 'snmilie / th. di. iii lustrated by & example of electric larn.. ./ 

alternate enrries m dle profession, includin• 11Tlmigra- scandard (which wag framed on development ·inlt produc- 
hon one 'I ns a figure of 7 per cent - abour half tien and economics data) set a standard a[ 1 000 hours 
/ [he percentage acnially required. for the life of such lamps when tested UI•er laboracory 

condi,lons. A certain town elect:ri•] engineer, r•w 
We are al aware •haI thi& problem lS being retired but well-known to /11 of you for hil inlerest in 

faced by th' universitle,4 1/ prwillicing m.re englnee,·9, these matters, m5titu•ed a system of recoIdw reflecting 
li, chi rechnical collges in producing linre ter.h.lri.ins the life of such lamps under u.billi' conditions. Hil 
and t./ tndus[ry in the utilizanion of the different cmc- figures over a certain period compare well with Ihose 
lilli of employeog a' 'cir proper level and i. the obtained under laboratory condkions for the &arne pro- 
applution 0, Ehe laten echnological *velopmentg M duction period. Table I glveg a comp,lriN,ir, uf Ule sets 
bring a.. increaged productivity. However, it must . figures. As laboratory tests are 'sually btopped 
be real.ed [hat there I no single solution •o the pro. at 1250.urs the correspondence ischi.Ner Ihan.'.ars 
hlem - every avenue which cal lead t•, in, reased pro- at firsl gldnee. 
ductior of engineers and a]No to In inereaqe L,1 tiLe 
pr<duc['ll of le individual must bc explored. 

TABLE • 
I Is le purpoge of this paper to examine lhe 

hes[ means of pregenctng the latest technolog,Gil ile- 
veloinionil e tfu? electrical lencer wn,h.,1 helly Life u•ler servil=e Life under 

watiage 
produce che lest economic design Wilh the ]-1.LAI,mull conditions laboratory con•tions 
saving of ,nan·hours on his own part. ne 0,213 hal of 
been limlied . distribution and transmiMSin• equi,imelit, Num•er of Aver.12! Numt*!r of Average 
and as dle wnter Is hlrnself connocIcdwith 5(ur,ilrdi- lampe lamps life, hours lamps life. hours 

zation there is naturally a blag towards the part TLL 
standards play. BuI LI must he emph.1-7.ed ..stan- 100 14 598 1747 105 1217 

ards are not al expres/Lo¤ of the inclilldual. .cy 200 3 810 1734 6o 1 2/ 

represe. theco-ordinareaand balanced opinion i,f !1•-p 300 306 1 499 15 1171 

500 1 157 1 
concerned i,lch regeardli, 530 developinent, +sum, 

/ 1 221 opera- 

con. and rn.untenance and sh©u' be presented in .such 
a form that when applied by the pracilt:ing er,Kineel 
they ensure th. he 1. working tu lutest u.9,1/1.i,ell Th. example might appear Ellmost t:Do simple 
praL•,ce wfule .lng spared tha a•most impossible ragk bu, has bren selected Ineau.%t it slinws clearly how 
. reading the large numbers of .chnical paperb pm well-kep• recordg can provide good feed-Iyek infor- 



maion for a stan=d. Such records are no' only such a decision and al,0 bccE,Ne H • 4 SJbjed •I'll 

useful to the maintenance engineer: 'ey can also be which many Inglneers are nor familiar i. is ]DIcnded 

his con•lbution towards morc successful and reliable to .SS the subjec, 1/ 'Dnle del:,11. 

standards for the commu/* 
Inbulallin co-ureinal,in liwisists of the step5 

taken to prevent darnage •0 electrical equipment due 

2. GENERAL HELP AVAILABLE FOR DESIGN OF to over.volage. .. . focalim fh;gbo-·g ('den diev 
cannot ba econonically prevenucd) to win™ where dwy 

DISTRIBUTION AND TRANSMISSION SYSTEMS will cause no damage. higacce,uplili,·d by em,ililidi- 
1, the necessary correlation I. ween [Le .LIi 

sm:engrh of eleculcal apparam .ind [he charactcril;Ill. 
ne particular field of ilistribiltioll und Lanh- of th' protective itt, vi(.es 'glin:i i,ver-vi•11.,ge, - al 

mission ellipment has been selected as the :u.je. of essendally •aracerized by 'nimpuls'willigrandk·vol 
this paper because I is a clearly defined field and one and an Impulse prritci:(ion levi'' r©·Nt'FLNWN. 
where the practi81ng engineer can be saved much labour 
by using information and .ct]Ittes that lire rendily 
available, •nere are three maM ways in whidi 11€]p 2.2.2 Overhead Lines. 
can be given. 

The design of an overhead line ]Usually Clr} 
sidered separawly from chai of any electricill cquip- 

2. I CODE OP PRACTICE. ment associated wir• a tAough it masr he reahzcd rb r 
the characeriscies n[ 11,0 line, have, an h./1.1,1,1,eai i v 

Codes u: practice arc the found,Itj,in up,in which on [he equipmenc Insalation and on che .ippli•ation :ifi 
any dlacribution or cransmisslin Nystem Ahoilld }r 1]Uilt . prowctive level provided by lightning, rroster'. 
Basteally guch codes should dri,w attendon t[, 4111 Actu 
and Regulati•inx which affect elic system - the r,lost in,- 

The choicr iiI liTIC !'19,L] 1|i .,1, l. drue, il inul] 
per'an' in the Republic being the Faciories Act. .ey 

largely by the degree of lighali T,g im]11.1],1[y re.ir[·(1, should 'so supply addfelonal im&,rma cion on good pic- but cons,derations or the prMN,1,]Ii[' of cull,Illiation 
Iice and particulany on safe• factors and basic fuctorg of the ingularion ii,/ al.i LI[Il,Urtu,it. Al 1}e very 
such as wind load, %hich bilve to bc Inrne iii mind. 

.* vottages well des,igned Lines arc substanrially 
They should also refer wher© possible to standard 

1kghtning-proof bit . the lower vi,]t. gE·8, such '14 rn,)•.I 
specifications for material and equipm=. Icause 

praccising Ingineer' a./ concerncd willi the noce·,Nary 
of cross.reference to standard specifications Ind re. 

Insulation m make tic hne lighrning-pruof is out ec i- 
lations, both of which must chan. w. technological 

nomically jusEified. ne main conbillt, reEior Lr ..eli 
advance, I is essendal for codes of pract& m bc ca.bel is the yele':1] in of in NItlill lur: to prevent DOW. 
dynamic and to keep pace will: modern prachce. The 

irc[!uency line flashover under the I ir·Nt weather .·].fl 
code / pracclce for overhead lir•g for condili[].9 1/e 

lontamin#. conditions. 
vailing in Soud, Arrica e for [his reason •ing revised 
hy the South Africal Ing'tuw of Electrical Engineers. 

When complete k will be a wil,Jlible found,ili•il! for the rroperly located earch wires w meri'e' 8 

design of any lan/mission 'ir ..tribution ./.1 much as 99.8 per cont of Lightning sin,Us to i trill.1- 

misgion line and much cal be dor.c hY ineans 'I vi·,h 
wires to ma. aline immune m lightning. ne 4. 

2.2 INSULATION CO-ORDINATION, of prolection (i e Ihe Ing]/ will, 1.speci ili L'ie wrti• 

cal plane through the earth wire) required for earih 

2.2.1 General. .ires . be effective ta ./111]1|y lukeli as 4,1. bu• the,e 

. a strong sch©01 of rhougtH .. prefers 300. The 

. a country. with a high Incidence of lightning, succeMs of earth wireq dc,undb iii tium on Ihe low.·i or 

such as ours. most e].cric systems have to be demgned poic looring res[wofnce. For instance, hy compi,Inbon 
to perform successfully under ./ch crinditi,]ls. .cre a 666:V line with steel ti.wershaving:i flli•tingreNL'41,1.P 
has •en much cest work and consequen: development of 100 ohng might have a flashov:·r pT[,bability /9 

in Iii field, and le amount lif tcchnic,il literature L. per 100 mlle, per year. If Ihe footing resistance 1. 

tai large for the average engineer m read and sift [o reduced . 40 ohms, the probability will lo reducc41 Iii 
fti„1 a basis for any paracular design on his parl. In 9 per 100 miles per year I is inferesting t. Ill' 
recent years dlere has been I tendency ti• ai•,sider •his at if ae ins"non is increased by -ing wood #Tr: 
pitticular HMect under the heldtng '/sulanion Go· ture./ che valw:M glveri abow •Tmla . red,ic:cil respec- 
ordirultion'. It . possible that this aspee[ will be tively .9 and 3 per 100 mile' per year - n point in 

generally referred to in cod/9 01 practice. but pendlinK favour / dll uge of .... 



Every electricity undortaking con,/·red wini a./ip of European colmerieg; and SerieM II 

tran,-ission and distrtution of electricity ]I 'reds based on that of •he USA and Canada. Thus 

Aher' lightning .orms occur should keep accura•c for e•Inple Series I requireg mat for an insts[- 
re•ords to reflect oL[ages of -rhead lines due speci- lation havlng a highest system vollge of 1.V 

fially to lightn.ng. Such records are iovaluable in equipmen, should .ve an imptilse withstand 

the evaluation of different ret-ds of ..11]ng a line Ieve' of 75kV .L' 90-cal[ed 1.V ...n 

light.ng-proof. For country-wide compariwin of thele could be said to fall unde: chis. On the other 

flgur,5 11 1, necessar) . have some meanure [ir 1. hand our ilk' might also be considercd Linder 

occurrence of lighuning In the differeil §,ar•/ of :1 le 15.5. Series I cla•s. which requires an. 

country. In the pas[ lighlning occuirrence was given impulse withstand level of 95.V. In fact the 

in terins of the numhel of thunderst[irm days or huiurl. stronger opinion 1/ th. country, headed by Ille 
A betler bag. of comparison ks t. lurnl.r / h.!ir. Electricity Supply Commission<55Colt favours 
Ing strokes ta earth. Lightning fld./ Lounter·• live the acceptance of •he 95kV impulse level. 

lerefore .en developed a. are in usc in severa! For all t. /tandurd r.ingc' [I i;y.Ntern ¥[111ages 
countrieh Auchorities in the Republie •re gcro# .sed I rae Republic· Ir I ¢Baential th• we es- 

urged to de,elop und work to counters of this type L tablish a series of carresponding basic impulse 
ihe future. levels. based In those given in the .C publt. 

cation and largely determined by the experience 
of the larger consumers such as ESCOM+ This 

2.2.3 Equipment Ca-ordina*. will resuk in racionalization of the manufacall 

ing industry with ci]•Nequent economic Idvantage 
nle choice of equipmen, ingularion de],ends on to le consum/r. It w. also lead to simpli 

the I'.agnitude of any surge w>lage which che l,rotective fkanon Inthe menufauture, supply, and spccifi- 
devjce, u51,a[Jv 1,ghtning arresters, nllow!• te red•li cation of lightni,w arresters Iii= arresters 

slich equipnle.. This means that the protective de0ce will be needed m prote. to the relevant level 

must be such [ha[ U ts abk co wilh.Nund any 8urge appararus of a standard impulse wichstand level. 
and, by discharging I to ear(h. to red-e its volulge This is a basic job whtch musE be done soon. 

*1 sual a value that Ille equipment insula•ion can 

ivithstanit without damage. It musI be realized rhat •b) Impulse pro•ection level of arrest:ers. 

the kiwer the value of the surge vo![age allowed through 
the higher the cost of le prometi• device. On the Having established the basic Impulse levellor 

0/ler hand. the higher the impulse withstand level of equipment. it is nec•sary m co-ordinate the 

t}„2 equ•nent to te protec[ed. Ihc higher ius cost. performance of lightning Imresterx .] thal fur 

Msula[Lon co-ordinacion seeks [0 find the mas• reliabl equipment with a specific withs.]ld level an 

and yet economic answer [o [his problem. L• is a arrester with a sufftele. ly low pr.eclive level 
Ine example of co-/wralve slcin'Lirdlzatlon. inny be selected. Here again in ISC Publir.i 

tion 99-land 99-2 'Recommendanion for jight- 

While there are man>· na•lonal recornmer.datiOnb ning •rresters' protection levels far •lifferent 

on MEulanon co-or/nation. Prhaps the [now ugcful ru, ir,ge of arrester• are given. I I lori 

documents available at presen[ are th(i·.e LE•ue. hy tu· not< that a. a general rul the protective 

Internalie• Electrotechnical Commission (]EC). These leals are 20-50 per cent lower 111.1,1 1]le pro- 

are baaed on internaaoral agreement by expeng in the bable wi,hstand level of the equipmenl 'cy are 

leld. many d.clslong 1•ing made as a re'll [/ 1]1/ intended '0 p=ecrand are Ihe marm,im wflies. 

'ork of study .cups and discussions " eX•]ert' Ell ,]. Individual makes might well gi,v .iwer pro- 

International Con•rence on Lar. FleariL Sy•le,ns tective levels. 

..... Ihes' documents will / referred ta as 

specific pointa arc d,Hussed. Perhaps at 1hls gtage n description of what de- 

termines the protective ]221 of an aIrester 

• should be give. 

•a) Basic Impulse levels of equil... 
When a surge reaches an arrester and causes 

jEC -ticarlon 71 'Recommendatmns 'r Ingu- . e ..rate. le peak val' of the re. ued 

•ation co-ordinlion' has as its object [he stan- sur# that is allowed to continue along the line 

dardlzatton of specifica,lon of Thi ingulation af is deter,„ined by two factors: 

ihe variou5 'pes of ekctrical 'guipmenc (such 
as tra,•sformers and switchgear) to be usec] in 1) The po Int on the voltage w;kve w}kn the 
electrical Installaoons, nere are n,0 .aerles arrester gaps spark over is prevent- 

given. Series t, ba. d on current prae/ce of il any further increase in voltage: 



2) ae voltage drop acro• le Irre·9121 propagation along le cordlictor ...en the ar 

while l is discharging the sl•rge •·lirre,11. res,er and the In Jilimu'll 'i• 1/ 1,1,/li·ted i. i,or 

•13 1. equal ' magnitude . [he pr ] negligib.0 con,pared with 'lit• fi nlit durati{]n ilf 

duct 'f arrester impedance and the dil ae impulge wave, the villt.ige• nt 11,r e,luipmen' 

.rge ©Kirre,1. terminals .1111/ 4[gher thdn the prolective [cvel 

of the arrester. Thi·, ilierpise in .·ul i,,ge i.. 
For Oe # se of co-ordinario, the Imute-ve penis on the <1111;ple· tidwell arie..!er .1. 
level W taken as the higher ./.se )J VUIN 

equipment. the chara¢Ier stics'f the h (which 
when cestedunder midard conditions, tle Mon- will tend to decreae tie vo[Glge): Ihe capici- 
dard impulse wave being used t© determine vii] tance of * equipment being pri:Ii, ted (V.Inell 
tage spark-r (1) and le nominal large will tend to .ncrea• the VOLge): rhe total c. 

current to determine the residual voltage (2) packance of the statifin ipp l. 1,11., aill thO 410011- 
ness of the ire,illir': w.lk. 

It might perhaps be pointed out tb 11 lili licl,1,11 

sparkover voltages and le resicluil .L. lgv' ir] 

practice are determined also by the charilcter:.4- The Egeer'MLEE of . .rre••er ]• ther,fire 

internationally defired ab ElC lengillif ec'nduc•['r 
tles of the transmission line. nesc claral 

ter//cs determine ¢he sreepness of w.%.front 1:eiween arrester .in£, eq,i,pli,pli, ihat corruMund·, 
and the voltage •ak of [he surge volca• and tile to ./ increase in .e Votti iN ill Ilip ·Cr 111,1:lly 

of Ao equipment equal li thi normul diffe]-unc:c 
actual dischar. current Ince •he ·irrns*•r is 

Ilic prideal.,0 _evas. 
val.d between le ./.and and 

eff. 
'rhe length of the prolect've zor' C.111 he in- 

crease 
(c) Correlation batween equipment and d 

prileclive hy - 

devicel. I ll any arrange·ment w!,1.3, [44]u,·rN I|Li 

steepness of "e wal/fron' []• d'e s,irge 
urate correlation ./•·ten che .Juipment and arriving ar dle g.[./ ('llen/1. n 'f 

Fir,w proteclive de•ces on I complex 6,stern 16 earrhing or shiel['1 I %ir./. pri>vih!(in ,]f 
work of a specia•ist, b. Ihe .C has pro localized Capaclca•Ce inhh]1•I|In Of :.1- 

d. supple'lent '© litilicatill 71 - Publica ble: or where there are a largc num™•r 

clon 714 which is the 'Application guide'. .13 of con.cred lincs), 

publication gives the following simple rul#lit 

are of benefit m the average pr#I·'llg e.,ieer: 2) adoption of a },Wer Pr,il'·clive 1€w·I •,f 

arrester, 

ne initial step I [he de[ermination of rhe •atio 

of the impulse withs[and level to the impulse 
Melods for detormin ng N.ift' Me,11]Ullion dibl.in- 

protective level, The precise value of this n]Ii(i 
ces are up,der consideration in IFC Tochnia 

can be determine' only after calculation Ind 
Commkree 37, and Ic result.ng reconimci,{Li- 

test. the various parameIers involw11 ./ 
don will I a gred, lielp m f F pructig•ng eng,- 

taken into account. h the absence lif • pre 
near. Discussions are also taking place in $ 

cise determination one should. I •he case of 
soldy group of Committee 19 01 CIGRE. Chir- 

an arrester placed as close as practacable fu 
ren[ discussion, will . / v.11 li Li, rhc Ingi- 

the equipment to be promcted, aim dt r, r.lim 
who •ishe. il| ,1.161 M,ape to Julve [k p .'r 

of the order of 1:4 in rhe lower volaige ne. r 
range+ 

into the the •ubJee:. Meanwhile zigrecnic?ni • dis- 
Of *ticular importance to [he Republic is 

ingtal.ationw should le 
correction necessarv for 11IDLI.. In Ihe positions / imporia. caEe 

settled ben,een [Ile user and the lighEning ai 
of external insulation of equipment rhe imple 

roster mcir. cti,™I + 

withstand level dec•easeg accon[ing to the der- 

sity of air (1.25 .r cent per 100 metres bc- 
ror simptificaclon and easy rcferenek' Iho 0400,1- 

tween 1000 and 3000 merres) while ./ prclteC- 
ilatg of insulation co-firdinimp, air give.,a h 

tive level of air-light arrestcrs is not ilfli,Uncel 
Figure 1. Hore it is i.humn how .1 slirge wl 

Allowance must always be made for ,}11. 
arises o. an overhead lire ig modific• 1, forni 

<CD Prote'liw zone. by he characeristics of (lie lili[• ill]Ill it reache: 

a 11.'[ring arrester where il i·, ri i],fLed . mag- 

·Ille best pl·Drection for a particular Nece of n lude m ae protective level. Tile chan. l. 

equipment is generally obained by placing Ihe the value of this proreclive· le·vie] frum the .ir 

protective devile as close to / as practic<,hle. reser . Ihe equipmen tie pri,trited Ls d|sn 

I le arrester is positioncd s. iIi.31 tie time of 'Lve.. 
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2.3 STANDARD SPECIFICATIONS. 3. POLES AND TRANSMISSION TOWERS 

·[he moit general help given is in die form V 
the siandard€ for Basicany ill.gn of poles and towers for materiais. componentg, app•ratuges, aii 

trade methods used on irangmnis6 ion .1.,1 dlitribulion transmission an,1 distrili,[tiel ines 19 a maIter of ge- 

sys¢eme. 1, is perhaps unfor"nare 'bat one of 0. neral en•neering design. In the case of large lo•ers 

e.glneer/'gleatestattributes, higindividualism, maikel for the ex[ra high voltllge systems a,ere is er·,]nomi- 

him re],letant to use standard, as freely as he should; cally no d®hi ri gi,od raNC for individual [lesign. w 

iF 

showlil however realize that standards are lotarbi- there La pogsibly a scong case for I. pri'[lilt[Lon of 

1 standardized poles and structures for the glinpler lower 
ry bureaucran. dictates bul the resil of (he co- 

uperative work of indivic[•LiSts like Imsolf and exi. voltage lines. However, such standar[1171-1 18 sall 

in live 'm valuable time and i. effect ecoll,I,LieS. a ./ for the fulle. 

Simple reference to a standard ·mould Ile all thai is 

necesgr,i bur not co an individual mandard which 

Iws only cursor, referance to ,L national standard. At preaent stan,lurds exist which are of great 
/#g 

e remull iler of this i,aper is devoted to an elaril- value in cheile.41,•,in,18,*cifleationof pok·Mandlrans- 
non of how stali,kir•tzatlen '•an be of telp when ded- misqion .wers. Wo are all familla• I the stan· 

Ing with the compoi.nts n[ a tran·,missi•n 'ir distrL· dar. available for the ./teel and non-fe·trous micals 

but,un . em under Ike heaill,•s of Poles and Trang- ·ind •1]oys u•ed in leir construction but perhaps less 
anti·corrolon mission Towers, Inamators and Line Hardware, Light- aware of the help ..rill. •.rding 

ning Arresters: Ininsformers, and Switchgear. tne..i,res, timbers. and concre·,e poles. 



3. ] FROTECTION OF TOWERS AGAINST CORROSION. I must be noed rhat mansm./on owers which 

are to be galvanized ghould be desigIled in such , way 
·[b m•,•1 elfe•live method / iiI{•cting steel as . /cilka. sound galvanizing. Cavities which cni,ld 

agiin. corrogionis m apply a comparatiwly th'k layer entrap acid during plekling and alr during galvanizing 
of zinc over le entire surface. nis layer is 'guallv should be avoidcd or adequiately vented and pri,vimon 

a·*hed by dipping Ihe cleaned ard pickIed components should be made for draining. Weld' ihoild he E.anti- 

in. a bath of moken zinc. laving them thcrl for a nuous and should geal al edge. between over/p:,ing Ir 
short .riod (usually a minute or two), a• then with- con.cting ..faces go al [0 prevent the formatill L]f 

drawing •m sk>wly ne .ckness of the zinc layer crevices inED which acid could geep a. i™tiale :il 

wHIc• remains lin :he 9tce! . dependent on v.iriliu• rosion after galvanizing or inlo which the liquid zinc 

factors. which are only partially under control. nle could not easily pene•ate. /0 addmon, the dimen- 

layer is "ghly adherent and acrually c[]•Ni919 of a zinc- sions of built-up welded units should no' exceed the 

lr<.n a[ Loy layer ne)[i to the seel base, the camposmon available working dimensions of the galvani,ing 1)·ilhs 

ehanpng to almos• pure zinc on •he ou•side. The zinc available, a,a should . knpt as Smal] aS p[,Sbible. 
protects by .crificiaL aclon, tha' is 10 ./ thar 1/ a 

currosive .mosphere the zinc, and not the steel, ig Zinc may also be appl[ed by spraying .. .. 

dtraced. go that ihe zinc slowly enrrn••39 away, nte and .s process can be very· 9uccessful if the •urfau: 

Zlne coating Ls capablo of protecting bare :reag, and of the s™ells well cleaned and prepared and a guitable 

"reaq where the coating may have been d.lillu•d. thickness of zinc is applied. Zinc-rich paints may .ilge 

4 used to apply zinc to steel, & the resulting re.• 

For perm.inent outdoor slructires a zinc /yer ance to corrogion will not unniparc with Ihill of luit-dip 

·i· lease 0.00. inch thick is regarded a.9 ess..... g,ilyanizing. 
[epregon,0 2 oz of zinu fur each square hint of aurfou.4 

Under inland condlmons iteel •ving such a Layer of Smaller articleN Miial, 415 hohs, owls, and mis· 

zinz on it •ilf las[ 20 years or more wid,out 4]ny * 0112neous hardware may hm /ne apphed to the·m h 
uf rus[ a procels known as sher.irdizing -9 process gives 

an even layer of zinc, and hal ochcr a•vantage. u[SO 

At the coa. a sllgh'ly chicker layeT of Zinc, .I The zinc la,er however is thinner th# that obbitned by 
least 0.0040 inch is used, and a life of at least 15 ho•-dip galvanizing. 
years withouI any sign of rust nlay •]e ex[*•cted. 

The fUU value of a solind 'pecificalion fur,914 

Some years ago Escom realized Ehatunlcss they varizing cannot be obrAined unlesg 1, M followed up [}1 
're•ted tranemission lines in such a way rhat they a comprehengive consignmert bispectilin 1,1 ./sure com. 

would sta. for . least 20 years without aly m.linte- pliance vii rhe ...icatii]n. 
rance at all ./ would reach a state wl•ere most of 

[heir manpower would be devoted to mainter=cc and W. regard .id, ins.etilin Ihe m-t impor- 

repucement. Escom *s approached the Bureau of tant part is visual ins/cilon. The coating must be 

Standards to co-opera. wit4 •em in preparing a pri- lee from lumps, 911. pa.hel. ungalvanized aretil,.i« 
vate s/cificaticr for •he qual* / galvanizing on steel and black spota. flux. &.. and mugu be adherent. 
IBed for transmtssion linesl This resuNed In their smooth and continuo,]s. 

specificatkon Ml/1-2 against which all orderM fargal- 
vanizing are placed. Arrangemenrs were /80 made ne thicknessis usually che-d by use *im- 

Iii have all colignment' of galvanim[1 .unimoditicy Dr ple non-.scruc€w thic!•2•9 gauges. 
componenis Inspected hy dhe Bureau to ensure &, they 
did / fact complywiththe requiremenly. niespecifi- Small artkles -ch as bolc. nuM, and miscel· 
eadon - a most ImportanI follow up. *csull of laneous hardware are subjected Eo a copper .11.11.k 

thls co-operation / encouragtog. Snineahing Uke dipping test (the "Preece" ten). I mus• be noted th' 

30, 000 tons of galvanized steel have already beellin- it I not practicable m Bet a lick •yer of zinc [ir 

'pected and le stan.rd of galvanizing in ihiN country bolts, nuts, etc., and one mu•t be satisned •irh 1 tc 

has been raised to a very high levelindeed• 4 0/ .r ./. foot. ror inspection of .e smaller 

channel, bearns, etc., ierns should be s•mple• Aa 

The Egcont specifica[Ion was ,) SUCCeSsful that ns[Ically an. Ihe .arnple inspec•ed: but larger %*]16 
varaous o,her organizatto• ha• ash,d a•d obtained ghold . subjecied . 100 per cent ing.... 
perr./.on 'i uNe Lt. 

ille Soul Al.can Bureau of StindardB is at 3.2 FAINI'ING OF TRANSMESION LLNE EQU[PMENIT 
present preparill a nalonal alidard .led on the ex- 

Perience of Escom and when available thiq ducume. I is usual practice . ...ct gteel or .]val 

will . a valuable aid [o sound s,xifietion. nized s.el transmission line e.uipment 'gain' Corro 



sion by the applicarlor of guimble /:inrN, Allhoug!, SAHS 631 Decorative oll gloss paine with u n•- 

Malvar#g of stell / in itae W a protectifin of Itce aqueous solvenI kase for inter,Ir .ind 

de .lfe of the galvanlted steel can be further exended exterior use 

by painting #er .realrin. The zini· 11¥•r nal prr] 
teets both lays - it in 'sclf prew·m. carrial iri .L Llip SABS 679 Zile chromate pr•mers [>r steel 

9teel and Ln so doLng prolongs [he lire L]r 'lle pain[ filri 

w],ich corio•Lon of Sceel would normally lift, The s•HS 682 Fltushing paint, alumini,in, type 

liral life of cho zinc-paint gy,em 15 1,1, far in excess 

of the combined lilli of 's o,vo i:(]rn[],ilients. IiI J SADS 6. Scructur,1 smel Ii.iint 

stance, I undercertancor,di'lonsalill hy*m win,1,1 

las• n•/0 years and a zinc layer '5. t®. 1•aint over SABS 723 W;,sh primer (Lnetal etch primer). 
zinc woum have a Efe in excegi of 15 + 2 years Ind 

probably close on 25 yearg. Even if I n further .i. 3.3 WOOD POLES. 

Ls ever a.plied. ihe ittlal layer will extend ./ 11 of 

the structure for a Congiderabil number,/ years. There Ls an iocre,Nng te•dency In u5e won•1 

poles toi· cle construction of tranimission or distribu- 

In practice che paioting If transmlision Line ton lines mainly because of neir rclativcly low cost 

equipment may include 'ranarmision lowers, pok·4, ..nul aad the facillty they offer for climblng. They ./0 

cross-members. and transformers und Mwirchgeur ir impro. the %rformance of a line under lighming con- 
....tion'. ditlons - most desirable ?ro.Ity. le val' of which 

. not always Ip...hiled. 

To obtain the maximum Wo from p. i]Ig and re 
best protection of ,=el it 1,1 of paramoi,/1 [Inpori lice ·[he most imporIant requlremel' for woodrales 
m.ir the steel should be prcperly preparod Air paintlng. is ..9.• te strength to maj ]]tain •he Iverhead ] bles un- 

%416 064-1960 'Code 11 practice for the preparatiin ir der all operating condmons br a long period. W}iiI 

steel surfaces for painting' give• precise inMIr..'10•8 good appearance is destrablo. .is requirement wh iuld 

.ir/ Ls a complete guide to the enRincer for lk. prepa- not be a][ovied to neutralize the fundamental advgatuge 
r.•li.'ll and palr.ILng of steel surMces •or virnia•ly all I Ae wood pole, namely Lts re'lvely low rig. When 

types of conditiona normally encounteredin Ilie Repuh 12- prohibited and permiled defeers in p.les :ir{· !,ell con- 

sidered, ir must . borne in mi,d il ir unnecessary 

The code refers to variow; pairit Spa.·IficatiO,•S •ejecclons will result in an unneces•ary increa60 in 

of the Sou' African Bureau of Standar.. Amongst cost. 

tnese specific•riong clgineers wil• find :Iri •dcu•te· 

number of 'pes of primer. and firighing plin! to ihouse Hecause of this inter-relationship ©f cost and 

frorn. All will givc dte dogired prmeaifin. requirt,inents, me cass of wood poles provide.4 line cf 

me besl exainples of the help provided by u ..1.al 

These specifilations and :lie L.Lwle / pr.irl,il si,ill,lar•I. I,• le Republic rhe two specificatioas SABS 

are up co date repre'lenting accepted irid , ried mah, i. 733 'Wooderi power traosin[5*LO• 6*>les and cross ·arms' 

I corrosion preve... and there I. lit) ileed bir ex- n I SABS 754 'Woo,len telephone and general purpose 

periinantatlon 'Alth 'miracle' paints. I is impercent electric 11ght poles' givo 1110 re,luirement·. 6>r u mills. 

for the engtneer w .alize chat proNr maincenance i. factory prod.lit as determined by research wurkers of 

a illical se.le/ce to proper prote'll/1 aild .h illipor M For-eGtry Doparm,ent an,1 by ember technologists 
unt to artainIng an oconomic'.1 lifc fr•im *i-nt as and practising enginecrN, hearing bl mind lit ,/rilla- 

19 le thorough preparation of ....s and le use / bility of wood 1/ th' Repil... Al engincer' are 

,]laliI> •Mi•|N .1,!(• pa•nl MySteLUS, urgect [0 work Ntric'.ly ro [hese Mpeci/,iliolls ii,i.rdcr 

to uge the natural resources of our country to the best 

-Ihe foll,iwing paint Iind primer hpe/Lfications advanta, In 91. connection Ihe .110%ing .ints 

are avalls,•Ir sh(]Lil[ : be :Criously col,iilered : 

SABS 312 Red lead base prlincrg fir srructilrul 
•a) Availability of wood poles. 

S..5 436 Warer-re'lanit [, II·IL,Li 1. [in,I|]ing As irimeuted m SABS 753, E.Cal,p[U, pinfuldam 

M 'le only local specieN of timber ./ssed as 

AA ]•[•ks species is grown only in the Trans- 

SABS 630 Deeora•lve high glut.4 ellamel pamts -1 und Zululand. ELs Eark£4 - cer- 

with a non-aqueous solven• base for min other cucal>,ptM lorm ihe major Suplily . 

interior and exteriur use (2 grades) Clas, A pole.. M.gly'. 0. which is 



ae main source of Class B ..s is . far che 6.0 and 7.0 TIcie figwi• are L.ised! on wars 
easiest pok to obtain (277,846 ecreg of Eue- of research by le loris[ Research lastlcute at 

typnls 94EM a g compared with 14,734 a cre. Pretoria We'4[. 

of rinus canarie•sl. and 55,618 acres:of cilca- 

lypts of Classes AA and A are given ir 'InE?- (e) Spiral grain 
tigation of le Forest and Timt•r Indi,scr¥ of 

South A•ca, 1960'). For this reason il is Much work has been done in the ASTM Pole 
advised ./c wherever poslib' seriou. cuilide- Regearch Progrurl regirdi,g Ilie Nrre·.glh rit- 
ration should be glven e specifying roc only poles containing s]./1 Eair ..· ru'lilts 

pole@ of Clag@.g Al or A but alwo Il l. B Fole. have indicaccd that gpira]Ity doci not 9(.rili'14'y 
of a larger diamemr whict will . in the hume affoct the strength ' J pate Ti <1[le,4, hri.wiver, 

s•elgth class as poles of .asses AA or A. affc. the devil of twtsting of the, trip' of thi 

(Equivalent diameters are gl•en . SABS 753), 

h n 14 (b) the Moisture changcg sag ef tim ciaill=.. 
conlent. 

therefore important co lirmit spiralic>, arid tlic 

limirs c·.tablished in the &,1]t' A fric rl. MLI, Cir- Most of [he reco@mized :pole prodJci,g timi•r 
I cation have Non based on the work of P. M.D. pecles have non-durable he,irtwilod. During 

Krogil of the ForiNt Rewc,i-cli Tri#U, Ple: rid. 
/9 I P reserva[ion process 'Tly the supwood / 

* perle(r ated. The heartwood iN wnelrrite[1 
3 

ly a certain distan= along tho grain. If wed {fi Crook and Mwee[}. 
impregnaled 9.liwon,i! [liri,ugh further drying, i. 

1,•uken liv ihe devel,ip ner, if qurface li p,id Crook and swcco, liko spiral grain, dre not 

ecks (known a. post-impregr/[ion splittir.g) 
heartwood will ki vulnerillik• m il•slrwelive Thry r.l, IIr'1•1[limi, liew-··, iii lh.i[ 1'™v . f 

ag,/Lie9. 

Regearch haM •hi,wr, 1 1.11 1 f ille -111 rect moistul t• prefer le have i p le ,!& str:light 11,1 pr»11,10. it 
content is ensured befire ·.iregn•/i,J,i, IM.,91. 11,11; •cl founcl thlit a good compromise brace' 
jmpregnaIlon .pliuting will not ticull The cor- whal Ilip Ire[• iii ·, rinri™J]ly he eX,le,Cled M yield 
reci value is ensured by TKi'Liring "ie iver.ige ind wh il elie el 1-,IMer prefers 13 tri allow crook 
molsmre conIenI of a drilling f™)m the rn,t•de i,nd y'.ce,1 w ·/ •0 1• inch, where I is rhe 
to the ceree and ./ Value mu,t bo 25 pcl litaximurn ile·virili,in fri,rn Ihe n.iti,ral Ntri,ight 
rent or below. lielween two poincs (me'lured In let) thai are 

inline and un the inner gurfacc of the curve. 

(c) Sapwood. In poles, I . measured from a poinc not less 
than 4 L 6 in. above rhe buu-erd of a pole. 

Since the sap,ood iM freely pene'reted inid (The value for cross •rms . 0.13 L and for 

there•forc form' le muin pri,leclive 'lie,irli, telephone poles 0.10 ..I 
. impertant that a pole should uve I min,mill 
radial width of hal inch of sapwood. C': 

(Lt) Knots and knot holes. 
mugE be taken during imprcgnationsnd inha,d- 
ling troated poles to onsirc chat mochuinical 

The recom. dadons for die nimbor andmax- 
il,Lm;tgo of Cbc h Ii,w•int] ii'•es not occl.r. imum Nize . knolh i []Tihick·r• irrmisgible h> 

the .chnical commic[ee responsible for the pre- 
0) Retention. peracion of the two SABS ...clficationg were al- 

so EMised on observations made at the Forest 

A glid le·/vice life [.1,1 1. /,1911[ed Iinly 1- i Research Institute Pretoria, during the breakage 
ininimim weight M{ preserwilive i. rewined in 

the pole. A pole might apprar to be thoroughly 
*pregnated b. mIgh[ sall bc attacked •n ser- 1: m I. 1/1 pi cid out ch[ the visual grading of 
vice if ilie weighl of p,·eserva:Ne retaLneJ is knot' ilil Ille a•.se•.sment i. knott .ind cheir til- 
below a certain value. The SABS specificatiorg ....· Un Blength .ust •. regarded Ir be.as 
require a re[en[Ion of at lea= 3 3 Lb/cub. R. . rillite 11 is for this rea%. thar [efore an 
for hardwoods up w and including 5 Inch dill- SpecieN in lhe Re,}1] ilic Ib ]}•ICC€| ,' 0 Ntreng[h 
meter and 8.0 lb/cub. ft. for softwoods. The 

re. pective figures for diameter liver 3 inch 're from mhry localiries arc carried out. [n d. 



CASe of poleg approvel by [he S.:38, 1hes' arc On 1384 mile. 01 132 k¥ 1,11€ u[ |;1[1111• 9|Fel 

normall, gruded by 'ti,reim, ill'pector' before consmuction from Crootkor to Kimber» there were 

leing tested :ira lorna cotrillion ...ce' al 15.9 faults per 100 maes during 1963. On h 151.44 

tual strongth and dele/3 luch as kno.. It- miles of 132 kV line on uooden structures from Kim- 

'ined J•,ring Ihe grading. berley . Sighen the Ini·,thm,:c id ./. was ./. rhall 

1 per 100 miles dur:ng 1963. 

1 (h) 
trillanon value. 

These figures compere fairly well with guieral 

As already polrted out wood prile i have th© comparative figures giv€Ima paper by W,Jgl•r, 
addit onal advantage of incrcasing the lirpulse Iltzke, Beck, and Teague (in ..e AIRE Transactions. 

flaghover value of a given Ime and rherefore December 1952I of 14 faults per too miles ri)' i,teel 

coogiderably reduce the ?rot•bility of hgh•ning st uctures and 4.2 faulrs per 100 mneb "or -,irl 4,rill- 

outa*. 11118 Ig because breakdwwn 114,4 0, tures .' .8 . Ines with footing res/[ances of leo 

wke .luce [hrol gh Ihe air ovcr the ingulater% ohmil. 

and then through the wood irruccure. Thorough. 
ly dry wood has an impulge f'ashevur Volm. The figures given / the /96,11,1 report 're 

closely approaching [hat of a .wil ,:ap of 11„1 equally significanc for ©thcl lines. On /·i,Ii,pir.ill. 
same dimension (il. abour 100 k. per I.), but 66 kV Lines the 'ult kncldcn[ w. 19.9 per 00 imles 

the /=at value depe. 3 u•n the jindilion lif per annum for a stretch i,f 166 mili·w 'ir i,iixal steel, 
the wood .111 In the cage of overhend line design concrete, and wooden structures while 'hc value was 
irS. 0 lili. approp.lal' m wet con,hiloils should only 3.6 •r 100 miles per annum for a stretch of 

ta'En 55.8 miles of line on W,I l'Ill •trll. LreS, 

• ucfi 

work has been done In che U•fted 5-S 
Itmust. stre.ged, however. lacth' inbulation 

of America a. regards the gurge grrengm i. wood. aqi 
value of wood holds only when considering irnpil.ge 

the following recon. ndallons, g•ven i. 111/ Amerh] 
breakdown. Wet wood 1•s no in.gulation .r,111{· when 

Institute of Electrical Engineers (AIRE) Con,mmee subjected to 50 cycle •ltagch [r. fact ihe 11.Li lion 
•port in 1956. are a ialuable basig for design : pronded by the porcelair Insulators must IK· sliffrienc 

to ensure that .e power frequency leakage cilrre,•I 414€g 
While noI m Le'ly a fin E l,in i,r [englh w ir 

not burn le wood at le poinI of ./aiment. 
number of Lngulacion u.. •]e impulse 
i,4K,143'•on which wer w™Nl t.nald r pi.- D i. all' necessary to prote. Wood pole lines 
*in ingu.ors ,·viD » Inm, 20 m UnD 

in lightilt/ areas by an eartl] 1611., g.<r adherw.e 
1:V per ... .pending up,in Iheconditic. direct mrokes to any of le poles Inight Ne'li'illycla- 
and arrangemen, of thi w•,uc!. 

„iage Ehe„i. This does involve positioning of the phase 
2> Until more complem data are obt:ained, conductors *ith reference to ae do•n wlre from the 

a 'llue of 30 k. per It. i. Sugge•ted . overhead earth wire to che physical earth, /O 434 noc 

the des•11 Of high voltage Ii'les. to reduce the in.[an/n provided by le wood. 

The probability of rimnIng ri,Tal 1,1,11 IHilliloll 

·rhe SABS li doing test work m cstablish more overhead supplies with one 'hase linlill rmil r, 11 on 

reliable figures for South African wilix[ und hopids to the ¢<m of the roles go ag Lo fulm & d- fil.,]n of 

rn.a. comprehensive figures availabl. huill Tests "earth lire" as well as "phase wirc" ha• 11.iny + 

di,ne I. date have Indicated a ./.re of 125 kV per ft, vantages. This practice 1% noc favoured m.,inly be - 

hir dry callry pine /* and 9(] k' per ft. for wt[ cauge of 'm faci that earth leakage rilitection Cannor 

candry pine poles, Other figurps are 114 for wet be gupplled On the other .od h has .Conomical 

salgna advantages on wood pole lineq In making Euch J line 

light,ling pin(,(, 
]1•ese figures would appear to indi,Date tha• for 

the present a figure of 30 kV per I. could be u.,1 ·I 

prege/• ./ cipnfi.•ce. 4. INSUL,% TORS AND Lilli ..ARDWA RE 

it l. iniere.ing to n.[e [hat good lerviu, re 

cords kepl by practi./engineers L. Soul Africa 1•e·ir The Sauth African sDeclfication S.4,S L77-1963 

,•ut these points. In •e Annual Report or' rhe CE., 'ligh voltage porce!.1,0 In,1 i.*ened glasg in•]lators' 
N,irthern U•dertalang of Escom br 1•63 [he fonowing gives al the e.gential requ•rement' toe'lure a sals 

inieresting figure5 reaardlng ou•aes on 132 transmil- factory in@ulator for nurmal duly. 111/ designer /1 a 

.on lines are recorded: Ine %hui uses ihis gf•-ification has only to select .' 
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One reayon fer the [endency [0 punill rc ill •er 
111,·Mr f. r./ r.irc·d 'reepage J w':1'/c. e.•i Ir .... 

Creepage cli,[alec ...Inic. 14 In faci used hy many f sil res cli e to .irce' liglilling 341'.1.s W n I.le are 

dil,huride., buct milt be re,·ljzed rhal i,her .rejrwres Ii,ic. hi'her [h in wal /(/'inglit ti, 1. tlic c.iric when rhe 
SUL'i .,5 i 'lang•h in auilli)'Ir, rill,; i lit• lili L·ffei I, 7110 180 microsecond wilve• w. M lic =tpted as the stancMrd 
22Mt •nelliNJ•>1*,1„ de¥{·][i'·ili.{•,4,•.1.nrel. r: v..Uci- 
-ani| will 41, Ii. ' ag hoon i. in i iry |li' Ixon Te,ic®d. 
From will poill i. view g i.alt Npr,LI le• lused i,/ IaL Consequent'y one improrich h.,h lx'eli . clovelop 
1»·ing diveli)[)00 1/ [he, Conrt·iiI Electric·ity Rouareh a Neep fronted w ive impulle wit, . 11/11 110 :c.r re 

L.,bor, tnry in F.ngland 1% th' 11(:at pron·i:ir.g, Mice ciblires I gpeclally de>Rigned 1,1/.11:se· g.ler/:or and 
c[,ascal pull,!/0/ 1, our 'rea{or problcin. Iii ract I I lirasurin;/ e·chnique' 8, al, c·/Iremely lid, standard, 
hi,pol lhat uic' the 'regont Dopr ./ to [lic snag pro- Initin] inveN,igariL)·u, re,qi,ired 11],it .!ich •ve fren, 
blem i. rlic 1/puht' w. hal no·.e have i. de·01 with .i L.2 I. id dle ,•rdcr c[ 7008 . per· microse'L]nd 10 
n severe indug,·i.il i..... pr Ii!*in The Bul·No M com,oredi 'Airh the ./. SOO t, 1000 .V per micru 
Scondards has .started won In ·ht ./ Spl' te. :,h[ giand '01 ih '1£:i.ur WRc' Lislng the stnnifird lin'u]N• 
41 ou •I !3c Iih}e ri. telp 1,1 [1•i• reya: '1. W.Ive. 

rain/11 10 ./· big prowel n 'lk·Jil.1 rill'T.,An of in Mcre recenil¥ 14© approrwh lin™ been o ·.i.bject 
./.or'. F:ining I hed.• r.,Difull, fre, ueii, clean.I an insulatir to an Liuipulle tes,..0 irniersed in oil 

tage.. 
i,ine chanicterillie i.ir he Mi ilined .ind when nis I 

A de'Ir which le 1 1/ i Im in /11/Linill' Lif In corre! led wich I u liir fb!:hover ver,lig lime eliar/2 

insuliar '•s advaninges. Prevaimu r•ing m gir clean ellsile I ' in lieewt'lliliqh[•d whclhor punillircial,Take 
only one side of an *or leaving dio nilier ti, l·ilild pi.!Ce. M-1 1.1,/lal •i,Inmilte. •t the iFC are work 

uo a Ii,illutell lin fa.e. The .·,Irefil (e.ig,]f ille 'lled ing un egIN d tlliN Iiati·: und . w h./. Illat lilli 
COUntoUr Und .i,·a• .•ved Ingulaco] 4 ng devel,•pcil £ Ill, C !14: Ir, 11;kyi, In lgAS rully Mi'h.11[· ex:Jerly r,ha[ 

Wh[ Will 1/• intel 1121,IL,nallv £,reep-<41. r[1114 Will lin 

cnntour and spir. gr['ii.ed ilbillatir. 11' 110.lipt'if In d •ibrully be rho· ine•' id ad,)pte i iii dle Rept,mic·. 
Enrupe has advulliuge; in m . regpolt. ' lurthor .ip 

There A hewever i ni<,re slil,ple ilid directar- 
0 priach To Ihis problem which 'lat·s nul r·£11 1% the pos 
. . ..1 'f . .... Inipul, 'irru ir i. Specil 
19 incaqurir.q i¢chniliwes I has Ileen e Nr:ililihhid I. regr 

f.fme[ 01 Ji•rinor .r, poN,fed ·1[,1],:1Mpher£·9 liut mi<h iltat :in .bulater ium nor pim.ore if ·'c rittji• •iween 

Iht arv .ireing '114Unce und thi ininimiL'-1 Ihirkics.3 of 

corlode electrofy[le·•ly. * Jiton . lot grearer tbs., 5. Anilly 4,4 of lic e:- 

gl,Il ' I an Intl. tor ro ensure d•t ¢11,6 r.,tli, reealrc·. 
4.3 STEEP FRONTED WAVES, 

tlc' qua'ity of ine porcela n or glas, in.N 11;1[ in cult do 
mp.·h [u Ing&/ th. an Inhu.amr will 11(,1 linclure in 

Jeecd 10 1. inel[ severe' mipill•el.'rvid'.iyel In li·. 
crvice. 

vice should illwa ys fliushnver ®fore boilly pil.Ill .. 
This fundairentally require·, c col'lail relati,ir•hip l,L'- I wiia to a largc' 'xtalil < ililid,•i·/Iliin lif Ill]I 
tween ...... ....cal of inguali. and./ creelri•e 

problem whieh lead w th' ilive 1·'m ·ill Rurore of the 
dia,ance. 

"lurgstai" or 'long rod ' ingulamr. Thiq conilmi 

c'•sonli,illy ,•f r hinil <ylintlur of con mic provided W.th 
the u M u.. ! her le·; 01 4' SI•,Idg " i, inl I| LE i le S i,m • wsll l, l ili 

blem by in.1,11[114 a p'®wre voltage est, .'Ins reoutrew 
4,!ch L liA r.[in between Ae dry art·Ing dig[ince and 

din[ thi· p,}%er frequi·ney vilru, which cr ,uncurc an tho inininum ihicknesE; of ingulation thu[ ihe in·,u[.itir 
i iqu[.1, ir ... [Inmersed in ill .hall . at le„ st ! j 

11•ny 1%2 co,Nidered lin,uncli]1·•iF[[ . 

rrm,ix ·die :fiqhilver m'calle. I la unfortil,712 'Jut k. 

sul.,cor4 ari' 3.]11 puren,red L. service, despITe thil 

M. dac rea, '01·, I .' i,<Non·* ]1"#RN,1 er) Orher 'dhinticol which 4uch MMill,ilin, have 

rlie need (lir . niere :ebdble cgi. At the saine tin.ie ..r ilie c,ir.,ell,id,iui d.e 'VPC ins'lhtll .1]LB 

Nbc prubkm: of gervice fin!ures sh>uld nut a e.ugge- 
r.ted ¢ince th·40 ')2.,1. :inly undcr exiraord,nartly I [hey wife, 10%;6 hr.r 73T1l Il flrt ,urfaces 

W••·re efind•,1,>119. upon whial' poll.i. L.l' hel,le | a. I. 



the clge witii 'he crinve,Unni' dig. in- Corrosion of insulator bardware is often acce- 

Sl,111,/' ler:,led because of Jeakage curreo ar.d because of the 
u6une ftiline 1 a™ the air Jreaks drium . aertaio place., 

2# the design 'spx'[·iallyif he· icrliheds are Ik·sign .1,1 [iften mitigate this, 

used, can re-lr in I r impictely .elf- 

elcinal, irs,lator, The m. impor,rint .Mt reprdir. insulator 

Ilarilware, however, N the selection of the correct 
3) Ihe voltage d..1,111 'cr.,95 .he in·,11- material. Aluminill' ir. conract with copper can Cor- 

letor I hptier thum / 11,e c.ise ·Ull' cli• rixle Ilecalihp of i kirillync actioll. When m©istlre 
i• ritughl up Ill c, I lunk,·1 •if [1•. or .=011& 111L]laiLOD SU[ - 

sulation and me,=al.wiro r.,9Jk in unt,qual roinding the *.n or thc'qe inc'wIs, 11 forms an 

voltages :It·rosh Incl• di•c, eloctrolyte v.. rhe saltN 111 SU a 1,1.]nk,4 1!le rw i 

ircl.ils in cnnille., 1},em·wlve' 1/ mo el .trixle, u ·iii the 

4' corrogion troilbki. are redill/d 1.•·Ca 1/01 me[el whkcli is .rrodle (in thIA case aluiniliuml t*:comes 
there ig ]ess Tnetd•.vare. curroded For this reiison aluminium is ·evcr used 

On the other hu I d Oi„ 1,1 91!1,1 r„rl Still rel dill 

the Colbiwing.idwil,121•s: Rg satne argumen· hulds for irany d.asimllar 
....l' 11] cini,wr ./. c,·rch i,/Ii· iind u. d in a .tua- 

1) They will not dri p [he li[le 4,111]|11 t. tien •noi can lead m clecirol,Ile corrostok. Perhaps 
cern,ric or .1.1:,·. 'h' f'W Of A r,2Lze mar dhere • a *rwa) 'sundord' o 

help insure Lhat we nin steer clear of such [rouble. 
2) ./re i. bera•r 9randardi2•.0/ :Ilible. le- 1 iefer m d. 2...ochemical series../ more 

& ilsing a li,i.ed num.r . s[:indard del./led Series ':.m h' inter],reted Inly by an expel·c 
dz.& the ..fferrnt vrlile' of 20942r fri· talling in" a. "il 0]1 [he cond'tions, but /0 sin·.ple 
ipluic, I.,sh wei or im. lse flashover -e give·,1 ir Tabl[' I on give €he average practising 
reoi][rcd by 111: design []f the overhead engirlorr scire indiL:atian of whar dissimitar metals can 
line can h[ olil;•Lne•I by v.·ryingthe num- /· u,ed un,ler carrof,ive i:,inditbims· far ./1,1,lple, .f d 

1rr i. iIi,·CS 1,·hed. fililly tri climp lo .in .110·11'rilum eonduitor I rerillired 
a riic?Ial close to ....ium 'Ind preferably a-lodle (and 

3, Replacenlent €Jf ini,J]al•irS, 114 * therefore le one l.keh . bc augeked) should be ./- 

onc disc, is e·.isier. lected. 11 may he Neen frorn ille Electrnchemkcal 
leries th 'c .imveliyed i]·on filtings or cadmkum plated 

1! will be interesdng to ge' what the trend.vill fittings should be .Ilsfactory. Thus if copper has to 

& M ihe Re/MI. during che next &/ years. Te be h contact wirh aluminium it m. Ir uged if ,he, en eop- 

sure that diis trend will be in •le best inter©•s of [he Fer 19 SKICCCSMfully cadi,iium "']Ile[1. 
Re-le engineerN nr<· ilrged ro gh, serious conilde 
ratian to h problem when viewing ne merits "dde- la addliton to the E.'ETEMEMAE mrle le 

millic.4 1/ 0,12}] Ille {if 1//1,14[or, Admiralty anl Min'.y of Silliply 'er-ser/ee M.:11 

lurgical Rescarch Council has ?ruduced a pub[Elt,In 
Corrosion and its prevention at bime'llic contacts is- 

sued by Her Majegty'. Stationery Office. which is al 
4.4 COUOSION OF HARDWARE. cxilernely lihefil guide / me *leclion i,1- 11•Nim,1,1,· 

IT' required to opera'e in cont..t. 

The corrosio, of Insulator and associated hard- 

win·e i. a problem of partic/ar linpiriance i. c./.in 

areas, notably *se thao fat] linder the definmon of Api from corrosion due to binLF,allie· contact 

pi,11/. a Imospheres, whether iii....·Ii ar col.(al. r fs gplerally acceped thlf Jion, steel ./.lesu. m 
In general, wrou@ai Iron and sieel con·,ponentE are pro- loys, an,1 unclad .iluminiur,-copper al•oys should not 
[ected ly reans of ga'van[/ Ing ard ... af whet has be expased unlowl 

EgF 

as well . M [he case of insu...9 be.sceon Jiverread J,nes. Call;,in brasses'. bro=cs 

su.My protecied. .nally, or.y 
el ..d in corine'loll wil 4/1,1 'Ini.Jillor 'cel 'truc all. which ' prone I .ress :ornision sheule nec 

u ./. here 

rti cull care must / Inken since corrosion cnn In are gubject to such corrusion wher, manufaciured In 
11- cases GIl ...mple corrosion of le In> c...e Nllt I) 8 U,>' Ibal stresses are Jail ill the erimpnl,ent, 
tic ing•laor cer•mlc to crack. The specii....J Wher sub•ecled to certam acmospheres quch cuin,xents 
how·ever. ce•er' a!] the% aspeci, and an, inslllator mig. suddenly fracture because of what i. known a: 

wh]. c,implies with it will give gatisfactory service. stress corrosi•n. 



5. UGHTNING ARRESTERS (d) Opera,ing diftv est, 

.is test Nimulam' the service operation of an 

Much hil• i,Iready bron sal about le go•ecoon i,rrestor, 4, subjecting the arrester :0 20 suc- 
nf lubihle· 1401.ing arresters from the p©Inr of vie' Ce-ve 11]Lpillses Or 'i,-c•]1€,1 artific:at ligh,- 
of %'I.,tion ci}-ordiradon bur there ia niore . 11•0•t- ning Murges, whilo Ihe arregrer is connected to 

ning pr,lection rhan specir•ing a suitable impulse pro- n power frequency •upply capoh I of providing 
tective leve]. the neces'Nary powl,T f.now through current. 

A'ter such a m.c ./ chirac[Iristics of (c> shall 
Al prc,ent Ihere is .1 national •pecificali. SABS not hove changed by more &. 10 per ce'. nor 

]71'low voltage lightningarresters' a-]able for easy Shrill it h. failed. This tcgt 'essential Since 
reference. 11 is .ped that work AID goon be begun M practiCF iiI urESIer might .Ii,•sgfully 'pe- 

2 2220. 152423'22 i,ire lin a 4,·w occal,hins and Aen blow .Ip or, 

w, irse grill, th' gaps heorpor,itcd migm ekange 
ari,und the TRC leiummenil.ili irN .IN giwn in Pul lication to e h lin exicit th' le protictive level of the 
99 'Recommendadors for 'ighming :rre'ters'. /0/ing arie•ter :rlight becorrc higher rhan tho wirhstand 
the mile of SABS ./cificationg, engincer@ are urged level of the.ipparawg i[ 1. required to protect. 
to use this ]IC recommendacion a. the ...of speci- 
fication-,/ Unle.xM :in arre·;tir Ls (irdored m a sound Other re[,uiremen™ (such as those for :inish, 

spe/]503til. and is correaly rated and inscalled, ifil workmiii.'141, a,1,1 materials like ceramics) are simi- 

I ...te of maney i. ... I ...le I w. not #v' 1,ir ti, diu'le pek dled for most quality engineering p, c- 
any real protootion. In fact one could p •irther en. 

say thill Kinle94 11, manuftitlurer eun produce 'dequate 
an. regardin, tests on his pred,Let, ir nuir an in.Ippi - 

5.2 RATINGS OF AR•STERS. ti,•n is carried 0/1 1 eniur,• e,implianie, or /liar the 

prodult i. virt'ully underwritte•n beuaille i[ 1/4]rb a 

grandardizarion Arresters ati to look upon are rared for ch' mark. one will not be J•ormal voltage ap 

phed across lili However, 1. practice this such voltag' rirrewtors .]h giving reliable prritection. 
iliu. / Ihe maxlmilm which can be applled . an ar- 

•e stanihirdizi,tion mark tS Linder normal or abn[]rmal con.itiong ,inal.h]> d•e lebler of I.L.t oper' 

reliable non, assurance since 11 ropregenis a continuou2 con- iJ,cluding fauh condmens, I damage to * ar. 

1·i··•ter LM IT,il to bo (in ihe char.irteristic.4 (I avoided. Generally one congiders tilis the arrester, 111,1 thi3 
as the facilly will Inly be avallable for higil .01/ge voltage proded between unfaulted phase, and arresters 
•,irth when me national speclflcation . ..ileble. aa .1 result / system earth faults. 7nts In 'urn 

depend. In .1/ e.rth'ng u' the gupply syguem. .lilly 
1],ree gy.hle,1•4 are considered: 

5.1 ESSENTIAL EQUIWINTS. M Eficenvel earhed neutrat .stem. 

mle nost MlportanE recluirements to I covered A sysm' in which the coeffic. nt of earthing 
by 2, 6-ificd[1- rirc : ..... exceled 80 Fler conc, Thi arres,er 

Sh-ld have I vak•ge ra,ing Gf at Waat I per 
Ca) Dry and wet withstand vol'a/!g. Lent of the bygIem phage-r,>-phase voltage. 

'[lle/· are Mimilar to de requiremenis for in- 
CO Non-effectively earthed neutral @yatem. silliters ,lrid •re Inccnded m ensure that the ar- 

re%ter 'Mcilt will nou break down in service. 
A ly.Im in which neutr.s aze 'arthed ./ourl 

(b) Pi•wer frequency sparkover w)1140· re»tance• or reac•ances Such rhat & coeffi- 
de. of 

ThiM ...hlng cal exceed 60.r cent. 'Ins is required to give a minimum value since 
included IiI systems where neutral not ./irao' thac are e.ir,hIii le arrester should ope- 

rati· un trar•Le. /••er Ihrough •ound fault neutralizer coas• 'Ihe ar. freri.ncy o•.vottage. 
.ind reE,er voluige rating Mhould equal Ihe highes, cauge unneceasary =.81 

phase-to-phase systen, volta,e. 
e) Impul•e s•rkover test and # re'ldual voltaRe 

(C) 'sola.d .....1 ./.m. 
test. 

These rwo -r€ ensure thal the arremr wil] -The arresIer voltage ra[Ing gholild he el] Ial to 

give a •rmin [1141(Inium proeclive level t•) thu or grea:er than the phabe-to-phase Ry•tcm vol- 

.luipment it is required to protect, tage. 



10] Publication 99 Bves a very Rood 'able for Chapcer IV givt, 9 an extremely good gummary 
selecli(in lif th!' r[]rree• r.inng Under theAe ru•cs, for utilie 'r,1,1.rt,1,11 feaiurF' whlitililivet,ille se·le¢,cland 

cumple, 4 9 . raccd arrester mighc be used on a 12 clwarl ..rinelt - prefer,dily fr in a lit.t ii' •r: ndards 
k V effectively earlhed neutral ly st£m; a 12 k. rated Mili h .1,4 finr r.ile'l vi,11:ige, r.,led elirrent and rated 
arrester In a 00,1-effeclively tear,]led ne,]Ir' 12 k. lire;iking cnwicilieN. Corre·UL,ins fur alticude Rnd [oca[ 

slys cent and a 13.6 kV rated arrester on an isolated ..11 1/)heric 'ind dim,itiu condltion•. are also given, 
neutral 12 k. system. .ind fin,Illy all informatic,n which sholild bo given With 

an inq,i Lry or order is liswd. 
011,4 Ihe c,irrect rating of 'he arrusler ha./ becn 

.clermined tl,€ corresponding protective levol may be When all & ./ recommendaffon9 have been 
01*nined f.,I the pur]•se O• il™111.Ltion <.-ordillrier,- [n cumpleted there is no doubt thar thesc will form the 

'lipulfic. lin, thehe ure ill]Jilly malimum v.•lue'lit En fraru>work of Soath Alican na[ional spectfica•lons. 
Npccia[ Lascs, unusual•y low protective levels have to 

be specified by the purrohaser. This might be noces· 
giu•led by - 

6.1 IMPULSE WITHSTAND LEVELS. 

1) high •ireivailing ...r(]1 rt,NiqUinces, mlere is little trouble regarding tho specifica- 
tien of rupturing capacity, and the international stan- 

2) excessive separation ..·cen arrester 
'Lird ..... nre generally ,!ccepted. .ese :ire 90, 

and equipment, 100, 150, 250, 830, SOO, 750, and 1000 MVA. h is 

1»ever·n regurd m imp,]Ile withwt,ind levels Ir eq.lip- 3, low apparatus withstand level. 
ment used on 12 kV sybems where minne dEferenc·€ of 

opinion exists in the Republic. One group, led by 
Finally any Jnul/1 system or service condl- ESCOM, favours acceptance of 95 kY as the South Afri- 

Ili,/4 .houlit r. 1.rought to the litteltion I the Nupplier. m ilandurd whereas the other favours that given in 

The mast obvious example 19 altitlide. AN prewously Scries I of the IEC, viz. 75 kV. It is my opinion 
licntioned, the impulge withstand af equlpment, if de- that the 95 k¥ 1, 1},c k•tter value for South African 

termined bv flashovcr, will decrea.Ne with increasc in conditions for Ehe [oliciwilg reasons: 
al'lluile. Arresters with seal/1 gaps will let i.r.. 
their characteristle' with alude hui rhose with 'in- 

(a) 1•c exoericne€ and well -controlled re- 

scaled gaps will and thege points mus' he considered 
cord• •if ·hervice perfermance of ESCOM 

when an arreger for operation •taltitude 18 specified. mu• be hecdod, 

involved in 
6. (b) The cogt SWITCHGEAR improving [ho lc•' 

from 75 E> 05 ig not high. In mog• cages 
I require' 0/4 inereage i. excernal 

There . no South African stal.rd for switch- 
fla.iliver [li.MIJ.nk*.4, often rif bone•fit . 

gear. but BSS 162 -1961 'Electric power switchgear and the wh••le de•ign. associated apparatus' is avallable. In additiOn there 

.ire many .C p.bliaitions the most impor..from 
(C) nle e•rthiTlg difficulties in nia/r•s le o.rating engineers' 0>int of view •ing . 111. ....g '·specuilly on ./ Reef 

slimenme• reM,LIr in such u high valuQ .,f 
Publicat.0 56-4 Chapter I[I Rulesfor sce.d •cirth relisti, nec th. a greater niargi, 

of insulation i}win 11[irmill i. required betweer: dhe ar- 

rt·91, r p rn leDI ive lt·•el rtrlil the .1. ir 'h,er, r 
Chapter TV RL,leS I. selee- wlth,und Ic·yel. 11 19. on #c whole, 

tion of circuit in,•re· cum,imi<al to raise the withstand 
brea kers for ser- level i. Iwitchpar than 0 use an lilli 
vice terwilh abnormul]y low protneti•e levels. 

Chapter 'Rules for the e. 0, Mob[ installations in the Republic are a• 
re,-IL,in.ind Ill,L]n an aki.ude of over 400D feet -s re- 

tenance of circuit sH!11 in a der·reaye in the with5tand level 
breakers in ger- from the value at normal condmon. 
vice •ul lf a rared value of 45 k.. acceped 

the ..ikie at an £11{itude 01 9500 rect ,111 
Flbheation !29 Alternating current isolators sall be 87 /. 



6,2 MAINTENANCE. able m ensure alequak! streig[h of cle tranifilr,ler by 

ircludlng a chooprd w ive lent ir the Npe' ir,Liliull. Il 

Valuable help is given in CP 10.-1961 'Mail- should be noted :hat horn gaps arc particidall' C,13• 

tenance of elecirical switchgear' and Chapter V of IEC gourecg of choppcd win,•s Lind thun IM 111. reasoil * 
rubtleacion 'Rules fir the crection lind ther gre vmued Im•-r.ilily by rill,Tenarce n;Jny. i 

circu•t breakers in service'. 

Where an Ingince' hill designed a station ly- 
7. TRANSFORMERS i,lit 4,lch thet fla,h•wrs are 'Inlikely Jind .,10,1 .Irl"- 

ter prorection ig also provided, it might % quite rea,0- 
nable lot . call for a chopped wav' regr. Por thi 

rrobably everyone liawareur,liellell;av/luhle reason & South African wtandard Mpce·,f,('wHi•n .1. 

in regarit to specifi™lon of cransformers from both rhe provlde for either a B[andard Impulse weve withgtand 

British Standard, Instituie (881) ..1 11,•· IRC. [c i. tebt :r for both the *andiwil and choppol liTI]1.|MF WrIVE 
hoped that the So•h African gcandard will si,;in be corn- test. 

peted and slocc it will probably inch// staild.irdil,11 
of losses as well as flt:Ing@ for pole-milntcd .cin. 1, 16 ,6 ! 1141,101 lit the ch.,pped wave· reg' 

formers Ir should be of great he Inctlind p. will inchide an imprilved means of faull detee- 
rico. Curren[ methods le'ly on the application of a 

fi,11 wave te,ir .•I'le, lie i.hopped wiv• le'l m dele. 

There are [wo poincs word Tre,Ii.,11,1,g: whellier the tr.]n#Tner ill.hull,tion h, 9 f.lile,1. After 

tetting many tran·MformerM, officers of the SABS /01 
that ileme m rif filll]I• £!ur Ing the chopped wave test 

7.1 'MPULSE WITHSTAND LEVEL. wil] 11 far mire reliuber ear.go[,uently lay arc de- 

,©loping a suitabc .... . .ult d./clion. 

In cases where [Lghtning 13 cnern,r·lered ini. lse 
withstand levels as given in IRC reconiI'latkons 

shou•d be adhered [o. Here ag•in 111,·re Je ili[[el·r·nce 

. i,imon on the 12 . system 25 'o whether * levc 
7.3 PAINTING OF TRANSFORMERS. should . 75 kV or 95 .. 

Perhaps J. dus case ihe arprner" 111 IiI ilrn i. What col,11/ Iii paint 4, tr.JnNE-iner . I, Mmall 

the 95 kV sm.dard is n. ag S•Ong •IN Ill INC ,]Me L. p..r of colroverly whick might well . cleared .p 
in 

circul breakers 'Lropx h.IN I.en . ginco p. int tran·,formers a 
a . m.,ch iii)r' coslly Praccice ti, 1 ,1Lle 

the 'llsu.lon level of vaasformers from 76 kV m 95 dark grey. Apar• tom the eage wilh which pe int of 

this colour can be * /legedly clen in the oily con- kV. On the other fuln. •he .clarively high Capadurnee 
of a transformer will resul[ 01 I greater Inerelise of dtrions which usually prev,ill, i dark cotour ra<Nates 

hear 'osse, readily and therefore hclpb to keep the impulse volage which reaches the Iranqfurmer ter- 
nals. This increase. which 1. due to refl enon may .mperature rise .... This iS glute in order . 

as much 2, 20 .r cont hlgiler thal th·,1 wInch Europe where there is not & great deal of s•nshine oc- 

Repul}11'. i:,Hidition,4 iii·,i •Irnmt,/•I.it dif curs a[ the erminall of equipment h,iving a 1,"w bu[ here in [he /,mu- 
clnce, 11 wouid therefore fmren:. appear re·c['cimibl· ri The large an ount of solar radiation mak, I 

vire- 
fer 95 kV as the s•an•Lrd and to use the 73 k. velue posslble that hea, absorbed from the •lin hy 'he dark 

only when •herc is absolute cortainty ils regureN 111' colour may be greater than le heat 'adi: le!, ce a 

reliabill' of .:irester perft.rn'lice. good 'adiating surface is 'Mually eis. il g.0,1 hent ab 

»orber. Silver and other 1Lght glogsy paints huve been 
used in the Republic beed,me they retled 1}le radlant 

7.2 CHOPPED WAVES. 
energy akhoigh there I. U Conbegile'll: ilrili ill Ap heat 

radicted from the transfinmor as well. 

19 moN, ..es it . reenmmended iIi l a .ans- 

Irmer should be timed wich use of a ...rd lave. 4 Dr. EMI]orn of Cair To,vn [Jpivena, 41.4 Nug- 
...farmer ..... . wi....1 only '/ full-wave gested the use of I selective white -in[, 1.e. one 

test is vulnerable to un unknown extent to waves chopped which r.,dimel well in the lanxer wavelen.ha /9uch 's 
in the vic Inlry of ¢ he transformer because higher Inte:r - Ihoge required to raciw 'lle Iri],informer lasses) I. 
nat atresses betwe- tilrn' and .]ibl may bc developed which absorbs little in rhe shorcer .;i. le,w,] I ./. 

chan under full-Wave condilians. All flabhover. . I constitute solar radiation. Farther ·work in thi N direc- 

station result In ch,ipped surge, und if those are liable tion may well prove frllkfu J in dist wt·r ng • more suit- 

to occur In lervice I. 8 'Ingerous ilegree it . advis- able colour co paint Irilllsrormers. 

20 



8. CONCLUSION BrBLIOCRAPHY 

I.*oed latthis shortditruMsionof Stlindards 1. 'Impulse ..over of comblnations of Unc ingu- 

•har are avallable •0 ease the bur<kn of nose engineers laois. al.gaps and wood scruc.ral members'. 
concerred %1th le dolign and maintenance, ar[list]ibu- A.I.E E Commitee Report, A.1 E.E. Trans- 

tien and .an@mission /yatems will 'ilfil a use·ful pur act,ons. Apr,11956. 
pose. Ac le game time I / also hoped thilt it will 

2. P.M. 1 Krogh: 'Twt•ting of wooden telephone 
indicate to en/neers le val•e to their e,inearlng fet- poles in .ervice in South Africa'. Commonwealth 
lowships of keeping clear and accur/le rei[]rdh Of scr- Fores[r. Conference, Canada 1952. 
vice op•acion and of feeding back bi:ch informndon m 

standards authorities who w£11 be ..le I) i.,-i.dindte 3. Wagner. Witzk=. Beck, and Teague: 'Insulation 

these resu•s wfth •hose of research, devclopmer.(, and eo-ordkation'. A.LE.E. .ansace-I, Decem- 

production t. produce dynarn. '11,-1.-dale standi... her 1932 

TABLE I 

// ELECTROCHEMICAL SERIES 

Lead (-O,12 e 
An/ic End 

Magnesium and its alloys (-1.55 v) MuI]tz Metal (60 ler cent Cu, 40 per cen[ In) 

Aluminium (-1.33 4 Manganese Bronze (66.5 per cent Cul [9 per rent Zn, 

6 per cen' Al, 4 per cent MI) Manganebe 
Naval Zinc (-0.76 v) 'ass (add. of Q per cent Sn to MU!1/ Metal) 

Nrekel (Acl'%> Chromium (-0.56 v) 
Yel](m Brash Cadmium (-0.40 9 

Admiral,!; Brass 
Iron (Fe„) ( -0. 44 v) 

Aiuminium Bron,e Calvanized Steel 

Red Bruss Gal/nized Wroug. Iron 

Alumlnuum Alloys (e.g, Al-356, Al-245. Al-133, Al- coppei 

195) Bri.le 

Mild Steel , Nickel •Pass•ve) 

Copper Steel •nel (70 per cen[ Ni. 30 per cent .i) 
S.A.I. 4140 I per lei Cr - 8 per cent Ni Steel, Ty.. 302.303, 

S.A.E. 3140 304, 321, 347 (PaNNive) 

Mercury (40.85 v) Wr[LighI Iron 

C.J..1 tron Silver (+0.30 4 

Chromlum Steel Gold 

50-50 Lead Tin Solder Platinun' 

Chrome-Nlekel Sceels Oath/le End. 



TOERUST]NG VIR DIE OORDRING IN VERSFREI[JING 

VAN ELEKTRUESE KRAG 

1. AL'EMEEK. sulke oal.Inlighede gal werk Bale .1'/O,·Sing i. (>r 
hierd,I 'li,cd .cdoen er. in o.]angge J.re i.ord hierdle 
.,4,• L 'p, wign•ik under die be'unning „ ka'rd'rering var 

Die doel van hierdic referaar 6 0,r. die .andag ..tering" behandel. D. behels hootsaaklik ille vi,LIr 

•]• die ingeniellr, .les Ine[die oorbringc,1 vor.sprel .ill,1.11.41. wat le,een, word Im teskadiging lan 
dIng van elektrieae krag, dadrop ie vesng dat by, deur elektrii'% tocrus•ing te voorkom en, waat· 001·514. nie 
eor€....dg .bruik . maa' ./ standuarde, Ay tewe u,1 i·koutimit·Ne gr,indc 'jurkum lain word nie, s. 

baia kon vergemaklik. Die verNkillenile 21 st,Nidaar,Je, 0,}rUe le Irpor< to• punce waar b€CI• gkade aange 
ten opsixte yan dic verflkillende kompor.cite VJA 4> '11 Lin ·.•Drii 'iip. Dit word gedoer deur die 1901/ring- 
srel#, wai heskikbaar is en dic mate van liulp lar Nrerke vin dic elektrlese apparaat te koardlncer mel 
h L[lle bled. word in Ins kou gence,I ihi k£,i Ii,•I ki• . van die he*kerming@Ineguits,1.e. DU· 

h,u- Ii,Jat,tawe la respekt,€welikE,e hi>.>•paril·kly/- 
*arde is r.le 'n Froduk of prodi•krt van 'n Ix·staudhe,JMvlk en de stoorgpanninK...•/1,4/viak. 

e.kele grrgoon nk. Hulle vericenwoord. die ..% 
Mi,lidcorde, 001·,Aue inonings 'an alrnal wat i•.rt die Die kenmer. van d•e bognin- ]'11 bt·In,104·d 

wirqing, intwikke.. enrwerp, iverktng ell ir•tand na™irlik diD heskel·ming tot '4 111,110. M ,|Le 

.g: uding van die betrokkE arlial genuekl waS of .. geval 'lli:,Ked,i. rile ./glyne urt/Ch./p.,ir,J// 
aarom li, die hou van Ill·hiii>rl,Kc 2•49 9„ J# 4·Lk i i .le LIL]lering,reL. gewoot// .0 .1 .Le 47,11//4.Linil 

onid.21 rl]1 die vernaarmile hron 18 waarvunda•n .ligring 1/ 1.•li blit,u,Undings. la lie ./al 'm lyne vii Irli· 

terugge?•*•r kan word spanntngq. suc@ dW •vaarmee Iiigenieu,g ge·„onl.k ce 
imin her, .pan] die ekononwege *ooal,k dic 

Smndoarde kan in [wee bree guee verde. pul V 1 1 ii,dering en wor•1 1.,iightlwemdc §0 guk]•·s dai 
w,ird, I. Gebrulk@kodes en 'all<lardlpe•ifilul,il•s. geen wi,r/1,1/ by kragfrekle:.le Inder d. 9]/gle 
C.bruiksiodel ge' Ilding In ... lit ./ men w„er4unht.,1 ligh,·ile en tochlani van .lehr.g sal 
w.11 jy rn,]c, ducn, hor ly dit moe[ deen wii /4 Jy meet 
ge... Dic . dle ./inent waar,>p :Ing' (In' 

bilsiesrelsel gebou I..0 word. ren vaa le ver,1. imste (71-,]drade wil[ *lk geplaas 13. Kanht 99.8 
funkMiel v•n so 'll© i. ain die lind.4, te Ve./op per se.Ir v,in 'ilits,wicloding,1 na '11 kraglyn onderskup. 
alle worce en regulasies wat ir. ag,wncein nwer word Hilile •Ii,eltrefforidheld word egter grouttiks burnviced 
4 Jic untworp en hi.U V-90'1 Ste]Nd: de nelang- 11,·pr ew weentand van die volt van die mas . toring 
*te •n in Lid Afrika igdle Faline.:sve[. 'I Goe,e 
vofirbeeld van ·m 'n kode 18 die r, Ge- kide vir 130- 

DIC' |,04Kerini·wsneganisme. al•Ineen .rke,m 
gr,incluc I: dingg vir Toestande eje .in Suk[-Afrika" i. 'n 'lliwing//lier, molt 
wattan' de,ir<lic· Suk!•Afrikainse dle..wingkanweer•.an, 1nbriruut ydn Eekiro- ilil n. mird' alle, en die tot,waarde ./ die s.,ining te,piler Ingcnieury hers[en word un hy v Hi>,i Jng w..ir- va·niindor [ot 'IIiarde uarteen die IEolerrng van die ...ille hulp by die· untwerp val 'n distrib.109™[.el dimrird. 1. and i., 1100 lael die '.aarde V.J. ilir -1 volleen. 

Mulliting W.,1 ile,irg,]3,11 word, hoc Juurder di© stu- 

Wilig€i,Ccier: hoe hi*·r die si.orypnnn•ngsbestanillieul. 
Stan<loardspesifil•les •arenreci IG die gohalte- vhik vin ilic ap;*Irail[ 1ut besker,r. Lr.£>11 word, bk•e 

vereiste,14 vir duc Ioerugnng en nwiteriad. wal 6=Iwu,k d-rder dir la,56 Dic oples·ling is dig 'li word riper. Soos red /ga, komprin] verteer,v•,ii,rd.g dit ihe 
KeEUL,•Fr]111/ .... vall verd.. ®r•,n ..u'llik Vail dle ilmkumente wat hogkil:baai 19 tot bili,i 
deskundige• op hulle gebkil en C, 14 [1.i.]1.... Vii iliL· Inge'lwur, i, die un dia Ir.,crnasionali· Eli·k- 
horn, d. ingerti<pur, 1.oz.hare t,/ en A. C [1 lic:pa.,i 

. 
ti,/ ii<•e Koninii,™ie O.E.K.) miskien die war,re- 
voke. illerdle daulner.te is die Uit•lue,Sci VI I 'JI 
/9 . 'In (11,· de«Indiges 01, inernlilorale ge],led! en 

2. KGRDINERING VAN ISOLIRIN'r. kin r'' die grin,Tqk vrymi.....1 naevolg wind. 
Kal·Ilikh K,in hierd' dckumcnte gooS voll %,ul|1•42•.Ll 
wi ril 

In gehiede lair dondel /1 irm' m,, die . T 

moe Kepicil·ilxuande bli[yonrladings, gerceld in Jikwel, (a> Ik•·,Ii'Se sto, t·41'rtningS/]Likte VI, 1*'J•- 
vii[]rk[]m - loos in Suid-Airlka - moet plek':,i•i, 41,4 
sel. I i encerp word [ler hui I ilog bevredigend olile! tne,111.1,1011: fot 1,1/11|·irlan Co-,irlin.r ri 
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Standairdiscer dle isolerlng vir gebruil: 3.1 TRANSMISSIEPALE EN -TORINGS. 
iii .'r'ke' Ii... ele.[re. toerusting 
1]v. •runsforinwrors c. skakeltulg vee Die i.twerp van me•al.le en rorlng9 is 'I 
rpekNe word ./. I. rceks I, gebaseer Nessie v.in ·ilgemene ingenleursrinnvorp en Ingenieurs 
9, gebruik £ /L]Tepa en reeks n, ge- . aor die all.mce' bekend me' die ...Ifika./. wat 
11.iheer op gel,ruik in die V.S.A. en de elen•kapt. win i. materiale W.11 in hill/ konstruk- 
Kanada. Recks [ verets 'n stootspan- sic gebrulk word. dek. Hulle is miskien nie so be- 
....standhe'l ak van 75 k. vii 'n lena met ille vi•orgkriftc vir beskerming wen korrosie 
·btelseispaonilig van 12 kV en reekg II 'n 'LI 

Ntoorspanningsbestandheidgylak van 05 . 
vir n stelgelspanning van 15.5 kV. Die 11!,Nte beskerming vir sful 18 galvani•ring. 
EVKO' gee w]orkeur daaraan da• ong A.4 gevoll •m die lei{ling %a[ EVKO' in hlerdie ver- 

plaasli. 11. s./sell onder ./ reeks kind geneern ha, is '11 privaam,zwflkasie vir die g' 
I[ geplaas wurd. vanisering van mal 'n paar jaar gelede opyreste] , 

Dit staan •kend as EVKOM-spesifikasie Ml/1-2 

(b) Scoo'spanning/beskermings/]ak Hierdie speNi{Lkagic heI van If- dle standaard van galvanisering 
lelers - I.E.K. in publikaste 99.1 Suid-Afrl. op 'n bail hol pen geplaaE en ual sn 

en 

99-4 .Recorrnerl.arion for [,Ight.[ng Milkse-]g dat verslrie ander organisasle. met EVKO 

Arre,/rers" . Dic bes]•r.1./vlakke 
vir .EOciers Suid-Alika op'n bale hoE v.in verskillende in kenwaardes pell geplaas en was s' 

word suksesvol dat verske' ander organisasies met EVKOM gegee. 
se toestenir.ing gebrulk gemaak h. daarvan. Die S..S 
is uns ./1. orn '/ Nasionale .....sie, gebaseer 

<e> Vertxind tusgen lix:rusting en beskerni- up hicrdle ec. op re stel . 

inghmeganigne - I.E.K. - publikagie 
71A. „,Apptication GuLde" wa• '• me- 

Die begkerming villing tot ™1|ililigie 71 i.. 0. die wat galvaniseringbie•, I• na- 
'n akl[,irate veThund tuurlk tLISSen die nog ver'der wrhoog word dcur verflaag bo- 

toerusting 
our d•c gink il.3n te en die belkerming:meganisme. in bring. In hierdle •erband kan dle n 

komplekse vcr%prcidingsteiget te bepaal volgende SABS-9•9ifil=sies genoern word: 

. die werk van'. de'Indige. i. hier- 
SABS 312 SIandaareesifikasie vir Grondv•r die pul·likasie w(ird cenvoudige re'ls ge- 

gee wat die geuo•le Ingenieur ka·D,iwilg 
am hom 'e help am'. beskermi-gs.elsel SABS 312 Standaardspesifikasle vir Gron.verf 
te beplan met I menieba.s ./ boustaal. 

•d) 'skermingsge.... Die beste bes/rm- SABS 436 Sulnhardspesifikasie vir V, ater be - 

ing word verkry deur die sttiwir•saf/[el ·sUinde liuminiumdekverf. 
80 na al moontlik a.in die apparaaC, wai 
heskerm moct word. te plaas. Metodes SABS 630 Standaardspeslikasle vir Hoegl.inle 
4 veilige af=ndc / be/al. word Ians ell aliebierverf met 'n lie-waterige 
deur die I.... togniege komiKee or. 37 (]1,1,1Nmiddel as basis. 

}rhindel. Diewelfde onderwerp word ook 
deur 'n studlegroep van ko/'tee 15 van SABS 631 'and=rdspestfilasle vi• 01/RtanA- 
CIGRE behandel In die tussentycd sou Nierverf met 'n nle-walrige oplos- 
dit raadsaam wees om In die gen•1 van Ili,lik[ as basis. 

.lan.[ke ...asics die plasing van 

[lie . fle·,cr ]1•' dic vervaardiger I be- SABS 679 Standaardg•esifikasie vir Sinkclirii- 
91•reck maatgrondverf 'Ir =1. 

SADS 682 Standaards,lesihkasie vir Ali,IT,inium- 
3. STANDAARDSPESIFIKASIES. dekverf. 

SADS 664 Standaardspe•,flkasle vir Jk•ultual 
Die hlerbogenoende publikasies kan alma] onder 

•he lioof 'Cebrulkskedes" ingedee] word. Die reE van 

dic referacat word *y lan standaardspesifikasles • S/LBS 723 Standaardspesifika 5ie vi r Etsgron£1- 
t,1 htlp ian <Ue ingenieur kan wees. verf 
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'n Witers belangr[Ke vereise vii gocie rebut- to 
18 natuurlik die voorberel'/I val d. 0pper/ck 

t 

305 

.rf ... wor'. 1/ hierdic ve·rhai,1 k.un ler I) verhogiv' van '1,1·.1]e·:I.irinlliel,1 van lyn, 
s word na SABS 064. Gebrilkgkode vir v[]/The- el 

relding van Staalviakke vir VerfwerJC, Wailrin f|ir in- 

genieur volledige aan*.ings sal lind vii die .lier. •r) a./ormall bcwueallirl €,f r,1,11•]e•I,Inde. 

reillng van sta. Loppervlakle w. gevcrf moct v. •rd, vir 

feitlik alle Mestande wat in d. Republick aangetref 
word, Aanvullend tot SABS 177 ig SAES 178, Afmetings 

var. Standaardidalore an Tocheh,irl• lir Rogrond•le 
I{outpale word almeer en meer ge,brul' rimrede Kraglyne, wat 205 opgtatel word. A,inbovelings van 

Mullen betreklik, lae koite. k]Irnhaarhcil on, brlangrik die LE.K, word In h icrdic 'pe;i']1;,1!de nug/vi)1/ el 

ste van almal, verbetorde werkyer rioi 11. m doll[&·r- d,ar word gehoop dat dit baic sal incehelp (im vcr·AI:- 

storms. P ler 19 .ar twce 'pesifikil,i:·1 w.lurria da,Ir selbaarheld d.m.v. standaardisagic z bcwerkste·11/ 
verwys kan word, I. Ilt sal weer op sy beurt help /91 ingun#.ing to 

•er2·inaklik 
SABS 753, Houcpale vLE Kraguorbrong:ngsle•id- 

ing·; ell ilwarsarins. Een van die prot[eme waarmel '. mens te 

1•inpe kry I dle begoedchng van die· isolutore en 

SADS 734, Howe** • algenione cle<trw- met=]ware. Hierdic behoodeling kan van twctrIC' 

se-kragplle. aerd wees :is grv.g vi,n rocile,rul in i,y..lwill,r- 
biede en al gevoll vi, r] 1.autneer·.1 1/ liy die klil. r,„Il 

19 ians net oco manier i,rn vill le ./IiI· 4Jksetvol 
Hierdle spes'il=sles ver'eenwoordig 'ar'I'in. 'n (solior Inder gulke .1/Staidighed· sal werk el dit 

navornng deur die Departeme. van Bosbou, 40,itteg- ig .110 /11-/i),81.1/1. 1/ .......11'. Hierdie 
noloG e·, [ngenle.Irl, nicr in.,gri·,Il'. win Ji. ]Iataur 

t•13 M nie hale be•:ellgend nie en in verskele w6reld- 
like houtreserwes van die land. DII is belangTik [ 

dele word navor8ing ged®n om 'n tneer Jetroubare 
ingenieurg stre. 0©reenkorr.ar. dle aa·,bevelingN lifil 

mer' le Intwerp. 'Lt is duldel' dat dear prakies 
hierdio speslkasies werk am sod•de die I. m! se 

probleme [s - dit is nic 80 mallik ent ren tili'[M le ..> 
naur]Elac branne ten ihte le belluL. wat boide vornis van begoedelings kan dek nic, Di, I. 

Soos reed. gemeld. aer houqal dic v[Jor/·el . hope da[ Ing In Suid-Afrlka lilli gulke pridileme 
P c h.. ille stootspanning,oors].gwaarde van 'n ge m. rookrls sal Indervind soos dic {nier nywer..1- 
*, we krall» verh•g. Daar 18 heelwa[ .erk in hier. land• nie en ilut On,9 DIchleeni hoofsdakILK toi die' van 

·erband in die V.S.A. gedoen. en nittige infor- soutneerslag beperk sal bly. Daarom kon.her,Ireer die 
e sle word . die .,American Insttio. of Electrica] S.S op 'n ..:mismets I. uns dcir dll , Central 

En•Lneers (ALEE) Committee Repor[. 1956", gegce Electricity Research Laboraory" Lii Inge]Lind /11(wik- 

vi, ine hulld,e •Drd daar .ant,evee1 dat '. syfer van 1;el word. 

30 kV per voetlengte vir Suld-A•ikIanse hOU•pale ge- 
bruik word. NOW '11 probleera . cat die golffront van '11 di- 

rekte blitsontlading op 'n lyn hale <lileT is ns wac 

Daar moe' eg•er op gelct lore '1.1, hierdie '90. oorspronklik vermoed 1, an dai die stand.iarddeurglag- 
leringsweard' van hi,lic I.: .'llig i. walineer btoot- coats onder olie dus ile 'n be,rouber© clinll iding gee 

spanningsweerstand lorwee. word - nat hour her van i!•e moont]Lkhold van deurglag / die p. kiyk nic. 
6•30. 

ell dit is moa,Illik isc>leringgwaarde by gpannings mac krugfrckwt·,ihip nip. Nuwe toetstegniek! word ondorsoek 

Direke bIL™anitadlngg kai hou[pele ook crnstig I.·91«- dat meer Inligting beskikbaor M 1 wees na {lie jinrver- 

dig en duarum roct die pak dcur aar•lingydradc br- gadering van die I.E.K. in Oamber vanjaar. 
skerm word, 

Die fatsoen van die [srillbYr en 1·:'rheilding van 

dr·,2 loustagafetande rot ninimum dike van tgolering 
3. 2 ISOLATORS EN LY NMETAA LIA RE. I:.el ..·]liurlik ook 1. belangri. r.1 Ingeeaanteldill 

tot ·liwe untwerpe SOOS die „langs.b" (langstaaf) en 

In die Suid-Afrikaang© sposillkagic SABS 177 helik*vo,m val 'LrO.. 

1[0¤g,pan,iing...ore ian Por#ein of Clas word /1 

die vereisteN vir 'n goele isolator 'r ncrmaie gebruik 'ii ./Ingrike faktor i...in. I./ 1.dwille I kor- 

gevind. Duar inocI egter [inthfli wurd /]i dir w.1.Irdel lili·. Nle alleen kan kerrogle hv. d. oe n lan 'n 

aangegee vir drad s//inning eli mil ixirtli,gly krug- peni.,ilillor bes/dig .le, d. kan nok rot gevol: 1,6 'LIt 
mue[ frelvensie vk 'nkraglyn .n grgewe kenspanning. duri- di„ is#or self begkalig wlril Hier 'n mens 

van materina] in gedge N.. 4 Moirs 
.pap; inoet word Iii : ve, il ille kEuse 
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im,i·l ver,11 ver·:lgtig wee,; warneer verhkillende metale E./crie Power Switchgear and As60clated Apiuiltus 
. gebrulk word. Su muct loper bv. nooit laam er,lieelwil [.E.K. pilhlikasics, %aervan die belanirrikste 

e allimini Im i. mcigne'lum .brulk word ./. In ilie vilgende is: 

/9/9: mie verhund kan gcoucm word dat die ele<*roche. 
lesc reekg vir mens lot groot hulp kan woes. Die Pi,blikasic 56-4 Hoofs-c m - Rules fors.reng- 

Tlse Admiralitck, in samelerkill mei dle .Minls/l th lf.#/till 

ef Supply Inter-service meiallurgical Research Council" 
het 'n publi•sie, genaamd .,Corrosion and its preven- Hot]{Nt,lk [V - Rules for sole.- 
tien at bfrnernnle contae[g' die lig laa[ sien. Hlerdie 
publikasie is'n bale nullge handleidlng. 

In die alge near word dan.ar d..1 yher, I·lai, 

magnesiumlegerings en nic geplaterde legerIngs van Hooful,k V - Rules for [h, e- 

dlii,niniurn en ki,r nie 1,1,;,]lge·;tel ]•[let word tensy dit re• I,n lind inal r 
heholirlik txskerm is nic. 

i'/11-xeake[4 ./ 

3.2 BLITSAPLEIERS. 

811-fleterE, 0£ ·.Ii,wingea•ciers Milikasic soos party in. 129, Alrernacing current isorntors. 

genicurs verkies om hull te noemig alreeds gemeld 
in die ./preking van die k...nering van ./.ring. 
Hiprdle Sous reeds die turpassing vroodr gemeld. l. daar een 1/ egrer maar con asprk van aspek 

van hlit.Mcifleiers. Tensy dic korrektr aflelor vir die wet IL€ltuig raak en waaroor log nie tot 'n fi nale 

be=ldere ]X·sluit geval. 'maak volgens'n betroubare grkom il lie en di' Is dle stoctspannings. spes,- 
fi.lic, korrck gethstalleer word, word grin beakerm s•inclhcids•il •rtoerugtli• v.rgebruik in 12 kY-stel- 

ing Rangebicid nic en is dit geld to dic water gool. sell.len grocp, Irct EVKOM aan dle voorpunt, gee 
voor»ur aan 95 kV en 'I ander ge(•p aan 75 KV. 

. hierdle geval . d. bes. oplossing '11 d 

leler wat onderskryf word deur 'n standaardehggaam On verskeli redes word daar gevoel la 95 kV 

Tins . dic wol die Keval in Suid-Afrika, w. letref ihe ges..... ig .r 51,1,-lellaanse tw'tande, 

'pannings.litsafkiers. Die betrokke ...lkalic 
15 SABS 171. WIt.kiers v. h. spanning betref, Wat ins[andhouding betref, kan genield word * 

word daar aanbeveel dat vir die huldlge die I.E.K. w.zurdevolle hulp beskikbaar 18 in Cp 1008-1961' Main- 

pirl'lik'lle nr. 99, i,Recommeld/:ions for Lightning tenance of electrical switch,ear" er Hgofsuk V van 

Arresers" nagevolg word. DIe Suid-/fri•anse I.E.K. Pub]11:asie ,Rules for .e spe- 'recti/n ald r..inte 
nance W sifiluilic sal op hierdie eer word. circuit gebaseer breakers ir. servee", 

Die kenspanning wac deur die fabrnant aan 111 

aneler toeges& word. is die maks[mum spanniog, in- 3.5 TR.ANSFORMATORS. 

hlui[.ndp routs[•i],ning., waaraa' 3/ In die pruklyken- 
derwerp mag word as boskadigIng van die af•ter ver. Alle ingenicurs sal seker bekend wees metche 

iny m•[ •rd Hie·Tdie .,ning word W.Cr op . Britse eli.E.K. spesifikagleg vir trJnsfor,nators. 
heurt bernv:oed dcur die aarding van die stelsel. Pu Daer word gchoop dat die Suid-Afri•anse Spesifikasie 
blikes' 99 gee '11 nurdge tabel om mcns . help o. hinnek[]rl volt®1 .411 word. Dit ts miskien wenslik om 

dic regte kenwaurdeS te ki•s. twee punte te noem : eerstens, wair Mitsollikidin' 
voorkom, moct die stootgpanningsbestandheids,knle wat 

indier dle stelgel self ongcwoon is, of die in dic LE.K.-/anbevelings aangegee word, nagevolg 
werkwt•stende van die normale, afw•k, InK•' dic aan- word, twel[len./, dil is wells'k da• d• tran.formator 
dag van die leweransier daarop g€w:Etig word. 'n met '11 gel:apte golf gatoets word aaniesien die ineeste 

Voorbeeld hiervan W hooga bo scespic81. A•e•rs OC in 'n trag- of s.bstas' aanleiding gee tor ge. 
m. vers.lde vonkgapinga sal nie hierdeur bell&' kapte 41]wing,£ Hortnggapingg ... 'n besondere 
word nie, malir •flciers wearvan die WL]nkg,]pings; Tlic vf uglurp [ir L,•I van gek.,••te •pilwe. 
vergeUL i. Ike, wel. 

'n Laase puntjie wat betref die 1<]eur ·wat trans. 

3.4 5 KAKELTUIC. forni:.,ir' -verf moct word: vir Suid-Afr:ktange [oe- 

slande I,eveel Dr. Emhorn van die Kiapse univergicel 
Der . geen Suid-Afrikaange Spelifikasic vir aan da[ '. 8elektiewe wit ver[ gebruik mcet word, •lit 

skake],ulgnie maar wel 'n Britse een. B.S.S. 162-1961 wil g6 een ·Aa[ ped litstraa] in. die langer golflengtes 



Uni van tran'for'natorvertiege Dn™lae e raa© er war 

1,1 iii .91,4,ir]K·er in dic kert goiflengtos (nie hiac van die 

gon ©Fneem lie). 

4. APSLUITING. 

Duar word vertrou dat hierdle ker= bespreking 
van Standearde wat bes]Ukbaar i. vir die distribusie- 

ingenieur. 'Inutrige loel sal lien. Daar word ook 

gel,Li,1,1 illit dit 411] lien ,,33 i,mi.pricing vir ingenicurs 
o.n 1*60 11,1;e rekwril, fe Ii. /11 die 1 ·i'igting atdill 

,(•rkry, terill tc• v(rr Iii Arinililimicligganle om hulle 
in slat te ./1 Im nog heter 'pelifikalies op te ..1. 
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TRANSFORMER NOISE & ITS REDUCTION IN SITU 

PRODESSOR (. R. ....01/ D.S¢. (Eng.). M LEE , ..0.A I. E.E. 

Much attention has in recen, years heen ./- Fig. 1 bhows typical nolic sia·tr i,f twi, 1 irge 
sed lilion ni·Jise and its effec: upon people. Cencr,1/4 transformers. of which A could be described cis .Kiie' 
the noise . generated by mel.Inisms fir miling Ii,tic'. •xcept for a resonant peak at 10 timca the fundsmon - 

1•21·y of some kind, hu: it is %eli known thit even .1 1- tall and B could be describe. 1. n'ii.Y, 111!' n H .110".- 
mc -ralsformer, in large size. can m er·ule very 111- m. any particular regonances. liesc ..0152 lovely 

,er.ge noise fields. would have beer. measured with a sound level meter 

together with • mr of filters W 'Lir, 01,1 he hequeilry 
It 18 interestir' 10 observe how ... lim 1/ comaoilents. It ts clear diat impurtaor noise irc- 

whic:h were once set by the properries of inaucr.]s q lerle,els he in ./ range Yron, 2 f to 20 f. or 100 
11.,e now come to be estabils],ed by our physi .1/,irit :·r·E. to 1,000 c.p.S. appr"ima'ily· 
reactions. Materia!, have improied vally iii recent 
years, particullarly malmetic m.erials :ind le ver y 111ose nolge love'l·s •LI] h.,w Irril med.h,ired 

high fluK densities prevolent in proscni dily dr·.94,!LI uutaide the tank, ar a scandard didtance from thc =rans- 

u,upled wltil the large un- whlch need to be 1,1.1. former and inder standard .inililionN. rne.,Ii,relierit, 

in densely populated areas have emphoil•el[ t]Le fact e.g. . 100'g excitaIi,in veloage with ni] I[]ail Iin ch· 
Nt materla)5 subjecled . high alterniti,g filix ile,161- tranl,former. The loise· WL][ huve beer propegated 
hes are hable to vibratb meelianioully uid so gener·,ne away from •e core and c.(13 vt' the solid Ind lilld 
aid,Le no&. 1-,SUIatiOn. [[ic clamping ·.tr icture, 111e 1.ink, i:inil]14, 

t,bes or hea, exchangers, to the upnospherc,]nd m the 
foundatlens upon whiA the trunxf.irrier J. ]lounted. 

CAUSES OF NOISE IN TRANSFORMERS 

Up [0 ./ poini, ne prob Ler is rae of ... 
Aleough tho inagnom-strictive offe·a i• line iiI and construction. and responsibillw redts upon the 

t® main cauges of [rangformer noise, chero .ire 'ime- manufueturer. Prom hore .wards, the -,9, red,]c- 
like vlbranons at core :11™ .ud ji,Ilill, Ii.,11[JOI. tion »comes Ae res?onsibilicy of 6 1"wer Epply 
cauged . inceraction between cor. and r[],14 .i,Kl •11]rd- aud,Drity. and the firdt question to 1.0 cenM]clored in a 
tions of Ae Joll conductors carrying ..rren(, ench . phvs•id,V ··,1 I,Ilt.. 
which ·nay bo enhanced by purrs Lir .11 Lattures resonant 

% ice the supplyi·requencyor iE90,en harnionicg f)0) 
ma-.strictive ox..sion a,d conoman iiI' /1,0 SUBJECTIVE SOUND - THE AUDIBILITY OF NOISE. 

gl•tIC L r,aieriaL under the infl•ence f,1.1}le riller,11,1/ 
density is a highly noo-linear function . the fl I, The effects of no•se on people can ho· Conslder.I 

nsity, so that the noise generaied Is any'hing under bul t•o · hee.di•gs. Firstly noise can he· 41% .rtense 
sinuslida] tone. I /13 respect, ne magnitude ,•f Ill'· as to cause pain m the 113.ner Ind Iltimi're·ly oarcial 
n·•agr.DIogIric[ive effecr may he i,I le•Mt·T illipoitance or complete, temporary or permanent Ins' af hearing. 
than its non-linearlty. since the harmonles are likely Ic . most unlikely I. any crantftir,Til•, rioNeilll rail 
to be more audible .an the fundamental. into Ihis canegory since [he level re•quir•d L. in eur•s 

of ID{) db . 100 c.p./., a far grc ler figme than el 
1... be.como noksy because:,ca joini Ill,I[·ure far experienced wi' transformers.(2) 

over-1.,pping lan,iMarions where the flux . diviricil r- 
•reen cho parallel irlin lind Dir iwith'. 71.• illu•Loil Secondly, tile noise can cause Ar.novance, and 
. flux varke' dul·Lr..4 the cycle because of the· varyinK this is a far mor€ difflcult rell·rinn Iii :14.M[·&. There 

iron permeability. Hure alwin the effect is hi•ly [1111,- is al present a scale 01+ arnoyance r Inging from a unk 
linear leulling li the & nerilt on of h"rman'.·4, called "no complints" through I nirnher i. values 

such as " gporadle com,laints . rrequill' compl· int.b"I 
up to a nlaximurn figure called " Vivoll legi] ao[Ion". 

rla] (iron, aminaNon, coll, eue.)depends upon ihe flux 'Ihese •nits or annoyance have k·en relate,I 14, deci• 
denslty .(lunred, iherc will he two.cles,/ ir©vcment levels 'llarious frequencies. lilli the re.Lill' I. varioug 
for la¢h :>·cle,]- f[Il], ch., w, U.lili 11 nlen,14 Lli,11 'lie environ...al effectshave :119'/*•• himaccount. 

lowest nolse fre·que·ncy.ill .. twice•the lipply Ircquen- h„ examole. a no:5,3 of continuoub pirch (guch a. trans- 
Cy. former rolse) 19 known m bc more nnuoyll'* Ihen one 

2. 



having no partiular charactcrisric frequencies: an i·n- ' Interpoling distance ...en Ae source 
pulsive noise L. rn,ire annoying than a conti,uo•s one . 6(,im 1 .Ind the listener. 
a particular /1]he is le'le glroying if the e. vironment is 
nniNy, i. chal .Liliurlial dwellery 're .fire critical of Combinations of Ihese are. of course. possible, 
a noise chan Ici,n dwellers. 

ANTI-VIBRAT[ON MOUNTINGS. Added to this is the fac' rhat the human ear can 
not hear low freq,Lerily I>, very well, particularly The emolitue of vibration when they are not verv inten,k , In fact, a sound of required to 0nerate 

u nin./ cf the order of 60 db above the threshold oi 100 cycles ter second roquires to be ablur 30 db more 
a dihility / about 5 millionths of an Jin:11.100 cv- inte,se than line o[ 1,000 cycle,4, IM' Mccond in order 
cics/sec. and .S would le the rilder ,•r nlavplner,i ti taa• boih shat' bc jUSt •dible. By combir.i• chia 
he n. ed in the case of a tr.t,Ihilirrilt,r. Al 12[1 db effect with the kni,wn or MuN•reted rolati[Ji bonvcen this rises to 5 thousandths of an :i,ch. annoyance and Mlairnd levct, a Met of noise cr teria hag 

been egrablishee and is in frirl> wldc ugo in [he U.S.A. 
./ vibration of the tran@fortner mug• be pre- Using thoge criteria, Lt i. pos.ble to allot a particu- venl,Jd 'om reaching the structure. 

tar NC curve to a parcicular area for purposes of de- 
termining what noige Ivels are Hkely to be annoying. (a) by instaillng chi .a•sformer an gond 
For example, lie recommcided curve for homes (sleep- grii, rid, 
ing areas) in N.-30. n. should be reduced wIC- 
26 whe, le home is In a very quiet suburban distr.ot, (b) by -ing a large foundalon bloc< rest 
IiI may be Inclensed [0 40 when le honie i. rear some 

ing •ir rc'hien' mounrIngs 1'* induscry. For the laier curve, NC-40, the Jer- 

mitted levi at /0 ¢.p... lould be 55 db. at 500 ....s. (C) hy laving aa airgap .twe* the foul. 
ir would be 49 8 and at 1,000 c,p.s, it would be 42 1,(in /1,]ck and .e gurroLoding 'cru¢- 
ini. Thc correi,•inding figureg for the NC-25 ,••OU]. ture to a .* i' 44?veral fee . 

. 43, 35 and 29 I.(© (5). A inoiliful·i]r ·n if these 
criteria lies now beer proposed for international accep 
!21]et· ind thij Colin'ry i. 'ikely ro acce' le proposals Where regrlien' mountings are used. e is very 
m Oie first ins!,ince M their prose. form. 1 1,11'r Lim . ensure thar their effectivedels I nit .ort 

arunted by solid connecrion, such as mpes. ablei, 
1•e positicm today i. therefore that for a given eardis,raim -1 ihe like (7) Any schd links of •his 

locality. me recommended NC curve can be ascertalnel kind must be made flexibie and ' floipy" by the in- 

an,1 knowing die Tlolsc obtput of le transformer to I L]wh[,in of rubber bellows or flexible conductor, 
installed In rhat locality, de de.ce of sound red=nou 
i. 9. required .t each frcquency can be deterriled. The reduction of [loise by resillent mountlir 

.as strlkingly de,ioN'nied * Churehe• and K.0 
6 me-red a reduenoi In sound level from 56 db 
to 32 db when re'lient suppons had be• litted. Since 

TRANSFORMEB NOISE CONTROL. 6 111) is .1 linit lic•rived from the logarithrn of a power 
r.1,10, IiI readil. calculaed that the noise nower ].d 

Once dip lioi- 1,11/ 1*·en g,i,erriled 1/ 4 tran•1- been re[112[:oil frnir 40 micro-microwatts per Sq. un to 

former, the only metlind i. enn•ri'lling it is to pay al 16 · micro-microwatts per 'q. cni. 11- ille.,11/ 111, i 
tention m lis pr wagation. There nrc four basic prin- iv•11 €)ver hulf the 1:01@e power wai .:ng trarsmitte' 

through the base. nis exper·ille. 0]90 der,INirates 
11, A, '. int it la ro tackle both tht· .1]11 il loa i 1, I I lie· 

1 Anti-.bration mountings, t. prevent le /1,190 propegaMOn :irnulta.o•]y. 14 ir C. t'lill,·, 10'- 

viliration which giw,s ribe to noise from inovulg rhe tranNInission va the moun·ing reduced the 
.ing propa. Icd 'rough the structure of noise love 1 from 56 to 52 ilb. Rer,i • ing the acou ··r i i 

a building· noiS' prripug;,tion Intirety and leaving tho ir.0.Intiaw /1- 
bratton una/ecled wozld Ii.ive reduczei' rhe nolse power 

2. Complete enclosure of the transformer M by thi, 16 mIi:rn-micr-art, per sq. em. only, i... 
I niore or less sound proof enclogure. leaving 24 mier'-microlatts per ... er'., virl ':11 cor- 

resp€rnds !4, 4 nolse level of 53.8 .. 
3. Fruction. sound. 

I howovet. the resilient nouning had been 
3. Erecdon of soun*barrier walls to denect fitted and le acoustic 'll,agation bepi, reduced to •ay. 

sourid,LuE,y from a particular direction. Ine tplill,f itgorighal value, theresulting/Dise level 

24 



would have been 1.6 micro-Lnerowat[.. wlic.h =,iries- quencils being generated Thls n,Ning an inte./ 

F>ods to 42 db - a very wor:'while· Ted,n Nall. i./. we of 5.66 fe. a[ 100 edi.•1, and m 'llili rl 

u.b:, .1 resutwor standlng wave D. le,1 u,) 8,id vory rin, 11 
ne res.lient Inaterlal lr.115, be springy and enrk h#r noise levels st. would be reached. 'n •ddi- 

is; of little value in thi respect. A rub..ry Inae. t.on tu mna<Ing Wa]18 non-]rir:11|el Lf poelihle, .11,%,lip- 

like neoprele Lan reduce the VIbratie, by 25 n 30 eli, tlon at low freque,Cles nuist ™2 intri,ducad by fitting 

and steel 'pring: hy 'L!,Cill '0 11$ )). rhe ncoprere one of the many available acousti-1 marorials . tic 

support, g•nerally cons™t ·,f rlbled sheets arra,WL•d walls lad ceiling. 

willi rfus on 4,=essive sheets atriglitanglegand built 
up to a sandvich of the required dlickness, The load· Care must be taken to disting,ilsh between ab- 

log can be of the ord.r rif 50 Ilig per inch irlil i Ild h iorption and attenuation /11· 01·Iner 14 pri,vi['i·I Ily 
foriner weighing over 250 tons could Ix ./.irled Ill a 1.gh· porus raterials, while Ille l.L,ler lis prnvided li> 
pair of such sandwiches 8 Rot Long by 6 inches ·4!de)' d dense ./.1 0/ parti#on. There M n vast difference 

le order 'f the effect re[.red iii ...two ce 5cs. 

A good at:sorben• has an :].i,r wil i :.fficie•,11 0, 0.8, 
NOISE REDUCTION BY ENCLOSURE. whhch incans #atafter reflection the criergy leaving the 

absorbelt is 0.2 of rhe. ine.idell, 'Inu gy. d Ted,ciri·, f 

This involves the·erectlon of aconipletely elogpil 5 to 1 which correspoodh t. 7 .b, 

structure around the transformer, des Lgned ri• •ir[]vi•le 
the reqlislte sound attenua[Ion. Er +i· freq,Jelic•s re- 

A good atic/Li,Lier ne,·,1/ 10 1.rovide :In 'trenliation 
./Ired. The pr•nulles of 9,)und arIEr.. n 1. el. Iii- 

of .90 3/ or mor/, wh 1<,1? I.'. in,· i, i.·i Ii/:tkIn o.- 1, 000 to 
sure are stra.gntfar,ard. in ihe sense thi,1 1hi• 16•g[4•.• 1, and this can or.ly be prollk·d hy n massive rigid 
of attenuation ir.troduced by I wall is ' direal fwii. Ju[ 

structure. Clearly, 'thsorbrnis rt·ul attenuarors work 
of the denmity of the mater.I of Constriericirl. Ilim- 

best in comhinu[ion, us for example, a hea• wall with 
ever, it is not sufficient to Consi•r anly the li•,11[·r,ul ablerbelil lining an 1/ .Mide wher!• 111/ saund N gene- 
I the ....re. Wlien a leurue i. lp· I.,11114: Con- 

r,ed. The ,ilter , ]I, i r Ir.,1,/Illiqsl,in Ii,NI, or 
tinuous souiid within an enclosur:. the surrid h·//1 in- 

single rliud wull /[ nrick wealing . bout 40 Ibl pri 
wi,2 ases ex,lolitintially to a final steady value in much square I. of 'irface is about 46 dh u: froqucncies of 
the .rne •ay aM the current in an inductivc i ir, 1 

several himdred i.ye],4, .1 ./crind. Till [r .Insmis- 
ilues. Thns final steady valle 18 reached v.lien Lhe sion loas increasci by 4,3 81· Ar ench doililing af 

Z'lif Sul.ly Of 6•,und energequ·,IstherJle al which W©10. per billure [out. For i 11,11) •111 / 1!1.199 M 

eller. Ls absorted. Unlosh Steps .lro twi, 1 
1.is ser sq. fool. r·,e a[miu•ion id i, re,luency f ev- 

prolle ..Und abs'rption wi[hin .c .r,1,·11.re' 11!e Lil- cl•9 per second 18 approxlinorely (20 1 / Mt-30) db•li). 
ipii,al level ca,i rise to a very Iligh valle. •C·rel·, 

great.y increll.ung the dlrficulty of the i ib of at=elillutairl. Conrrot of rransfortner ni'.1 lillitii[}wn pnrri- 
cular Frottemg. since both tlie · 11•npllri lir He,}Ulk· 

To express this Lnfigures, anopen .-annf irmei materials and the ..1/Lucion provided by wills, be 

may givc rise to a noW,j of 100 nu rowattil. In die 
comes 1-wer frerwoT.ciew, .Ill] tran·.finril·rrninse 

Liptn air at a distance of 10 feci, th, noise level w,11]d 
is pre,Joillnently zil ,ow fre,/encieN. When high at 

Ile 53 31) and thus is to be reduced le 40 db by !11·.rns 
tenuation has to be provided ir m y 1,0 uneconorue ta 

of a closed room, measuring 15 feer iny 18 tert by 12 
attempt to achieve Lt hy incrcas ing the weight M chi 

feet high. [f the strucrure M crecred mid [i} steps wall. A 9" wall for example ·Aill r]11, Lncrease ilie 
are taken to prov.dc for sound absorprii],1, lili· laise 

atten.litpin fro:11 46 . to . .b. On cho 'ther hand. 
level ulnlde will J·Lso to . value of 79 .. [[ the mill' 

high in,ulation can be achieved ly Core" ililing a d uble 
and ce,L.n• were overed with materL| 1.1•ing . Ti c b- 

Willl, f'NUI Wal] COnsisting of # IN· L.k. W ..c two 

sorotion Joefficient o[ 0.5, the n©Lge Lev, 1 w[>Lil' 1,11|y wall: nre con,pletely Isolated from 0,10 another, Ille 
rlac to 69 /11. 30 in the first case the StrUCE,]re woi Id 

* ii·rii,i.,lion in db 19 practicully bvice thM for one 
have had 'i provide 39 <1' 01 ing•,la•ion, '.ill,1 4 fi' l 

= wal 1 - liT 9( , Ill· 
.t in brick •all. In te second case. 29 eli could 
11:Ve ie pl©vlded 

by a medi,Im weigh[ partit'. 'nli 

decisi Could have been made on an econoill" 1,11414 
or on .1 hasis 01 total 'lead weight. ng. 2(a> and I) EXAMPLES OF ENCLOSING STRUCT[nUE.. 

Those can lie of two iype. idlh•r n large trans. 
This offeet c.in jeci>ine Fartiuill,irly Ir 1 1(16 Lit tor,ner ©'lam-r or :1 20·.e firlilu, s•C..[¥ bilih q,ruc- 

a room hav.r.: raralle] 'Al]|I. or par.i![el mre [1, the :ornier c,ise i[ i. likell t[1•t I Ir-/•fur- 

ce,11* when one </ 111/ roon. ili,rei-* mil. un inor i i.imber • .Is •criuired iri illy cuse No thu[ an In- 

I, exact hal 'Jvelengn or irs mumme at one ./c· Ire- 'ii, uistallatlon wag elovls*, i• 0'90 1144 t.mt 

so 



all sources of noise woind br liclide. in the chamber - 

becume™ u micturi][enscringhy 'gnthili 1..(1'.r- 
•d number of db of attenuation have' been intri,diumd by 
the structure. It must be borne in rriod thal holes. 
ma i nd crevices act in £211!d wil), rl e 8 1116 .ind 

an> 40'Jid leakin' throlig• viti.lfew the e I'feer .1, ihe w.,1!. 
AS anexample,••) a wall giving anattenuatior. of 40 db 
will hilve ri Nolind energy de'll.ily (in imP NI•/ 1]li:I iN. 

10,000 times that un Ihe other. U now n nimilxr inf 
53 DB 53 DB 1101. are made in le wa][ representing 1% of ./ wai 

TRFR area. this will all- 1/100 of rhe incidert sourd 

through, cind this will incre!,ik, the river.1, eiler- +11- 
sitv on the outer side bv 100 times. The .]ttenlidlwn 
Is now the rado 10.000 0 100, or only 20 db. •[hig 

illusuates the impurtance of scaling ill openingh,lile- 
.Lia.Ely. 

FIG 2. 1 1 
Ca) TRANSFORMER ALONE 

EFFECT OF ENCLOSURE 

REQUIRED 
LOSS 39 Dh 

90/ 

-I .- TR FR -7905 -AQQB 
(69) 

(b) TR. IN REVERBERANT ENCLOSURE 



A ....r of .1080 firting structure.4 luive 1*:en layer . /laeoug Jaosive herween. -nic i·,side 4ur- 

fltted gucces,Ally. 0,0 problem in most coseN hi™ facm las unllned on the grolintlp. thilt Ilic S™,CLng be- 
been m provide the rel!/re copting. The· werh,id cae' the transformer rank 3 nd the ./ 01]»ur l .. 6 

lends liseIf particularly to can@formers with separate ins) %,as Truch less than n hrilf wil·vele,¥h ck'wr rl: 

co©Ung raillators which cin . left ou•gidc the cle 100 c.p./. or It 900 c.p./. The lilishing ed.,1/07-4 
firting struccure. The pipes conner'ing 1,1,1! iii• M Iii and . pipes contiocIing dic 'Tn..Mfurmer re che r'dia- 

Iran'former rank m.y need ro be ae' 2,4'ir. 14 1:.lil;,led. tor uncl w ilie congervator tunk were brought chruigh 
.es ./.Ee'ig fig. 1. so as to clear le hole in the encli.4'ire, und ch' gap 

seele' with neoprerle ril[)11- . The altenu,irlin 'diie.ell 

.... 

(12) VA 
[9 one exallp]I a c•osc fit[ing h i. wal .rl In I ihird I pkflo• ,·u a 180 m 275 . cran,- 

s•ucted of 10 A.W.G. steel place t. which a 1/16 Inch 
former %al provided with a very MILAI.incial enclogure 

load shoe· had beel stuck will, ep ]](v rel·.Lil Lull,palin.1. measuring 30 feet by 28 fect, und L,Ming the game gwel 
This bol wa. freestan.ling /0.1.,il,irel [1 iin rl • 1 1.lili· sandwlch construillin +Ne.li] allowe. '[he Tididtor4 

former, with a few inches clearance fin .11 .I[W, ID- were connected u. vin nexible be.]ows, and #reat carm 
rein the bix and •he rrauforiner tank 1 9 Ineli Wil,Te- was inken re scal up t·le N[,1=eM :ir,]Iliirl i)[her pipe work 
glass curtuin wal moll.d, clear lif Ikirb I.illk.3,11/x, passing tilrough th© enclosure. The attenuatio, achieved 

to provide internal ./prion. Ber'ore :hc racll.,bil N was 30 {11), bul le,11.uge prri, Ille 1,11·,Il l. and vem pipx'g 

were connected up. the nolge reh·rion w,1.6 22 211. reduced ./ to 25 db. 

Whh rhe r,i,Jiarer./ eolirkcted up. tile trp/4,11•/(I li,hh 
was reduced to 17 Ji. U WOUM probably h,ive pr ivi,LI I the noile problcm L. antlelpied before In- 

possible [o restore the logs w 22 d. by fitting vilir - gtall'rion. it 11 pos·.11110 tock'Viil. i, iumpletely -c- 

:Lon isolating hellows :r the pipe conoccrien4 In assen·bled snind enclogure. 11ie obvious :id•an- i 

second example(11), tae enclosur¤ tooK the forr• of a •age herc '6 thac the Iningfernier il!.clf ian be designed 
substantial steel box enclowing the transformer Inc, 

and constructed of . 10 shects of steel Flair •,illi I of 10 riVA hi,ve bcon /4, treated. giving [loise 'ticniu- 

FLEXIBLE 

RADIATOR •ELLOWS 
TRFR 

FIG 3. EXTERNAL RADIATOR 



lons of 14 d. wit hi®c atior-Ic lining ind 20 ith /1111 TABLE L 

1LrIng. 
Dime[ldins 'i •3. 

NOISE REI)OCTION BY SOUND BARRIER. 

Effective db ci ten,]atlen it 

Sinle sound is a b basically propagated like light. in wall hetghl-! 100 e.p. s. 200(.p.s. 400 4.6. 
staight lines, it •ould be expe•ted 'aI a barrier would 
cast an accustic shadow. In this •,I> .1 ir.,isfor.zil' 10 30 30 14 17 19.6 
lioise could be deflecred away from the r,re,J M WI,1,11 20 40 14.7 17.4 20.5 
I . troublesome withouc hav/g to hi,ild e -y i 11-1 10 50 16.5 ..2 22.5 
structures with all the attendan, difficulties [ir arninging 20 30 30 19.7 22.7 25.7 

for tile cooling. A 4.adow is. in faer casc, hut beci,uge 20 40 20 3 23.5 26.3 

Low frequency soLod wawlengths are• 40 Lorig, rlily 1-- 10 50 22.4 25.2 28.6 
come compar.ble with the height of any ecor[1„·13 111 
feasible barrier, and me 'hadow is ve'l> 1]1111 re .1 ,[,46-,1 

Newrthele.. the attenuation .ro luled h> . 1. III'r c... 
sharper ,hado• It r].c ench of the willl . This has ihe 

I calculated.(14) In Iris of fig. 4 rhe a...acion effect of perm./ing // sound 1/vel to build up between 
]=/tween s...co and listener dle to the W. 11 .,1 in. iii- The nvo endb of tic nd between the tank I nd the 
pends in rather . complic.te,1 manner upun tlic cillintity wal. in much le same way N. il wi) m' Lil Ji, e.drili re. 
a¢b effecI can, of course be ininimihed by acoustic 

I .rns out lat le wall is ..1 effe, The rive 

ahsor/lon o. die inside uf the 'lilli lim .oce absor 
when I ar.d h 're equal. and increagcs rn effed,wli{·65; bent m,ircrials !,rc rmisilv mifi u 1.1 cannot wirl,/1,1,1,1 ilir, 
when .ther aource or listener are .ose D Ilip wall. weather effecilvely, rl·19 troutrne·91 i 4 Ii, il F,•sy. Mrwlel 
and ihe other a long distance off. Thcattenl•tiLin .ilh[, ms[g hay'beer ... NX·d(15) in which (I. *.ilated 

falls off very mar<edlyas the frequencylrconle·61,1- . acronuation figure• circ %,rnpil. 
lable 1 ./.M I few figHTes f.ir comparison. 

M,lily varintion!¢ ili ihe 1.1:·1·Ler w,JI! ilutterns 
The effeotive height h, is •Ile he ignl L]• 111,2 top havo boon tried. A .gsful one with n partial roof 

.e wall abi,ve the line Jolling source end 1111[,r.. 
..hown In [lg, 5.(15) 

11,Ir,er wa ]5 :r'i consequently of ' t[[e value when Ilie 

1Ls•ener •s in a .11 building ne·•Thy. 
SOUND FIELD CANCELLATION. 

Despite these ill•abilittes. barrher wri'14 11.ive 

been used sJccessfully. 'Ille barYIer i. freilier,Ily A possible merlind of reducing the sound level 

con•tructed in a "U" shape . asslgtin [irl-,g a at u poini would 1,0 '0 'repagaic o 'ht' pilot, aloilie 

WA-LL 

7 
9DURCE h LISTENER 

0 -0 

-·a -b - 
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sound field of :he game fre,Juency, and waveform but nature of the butldings - heavy industrial, light intli,4- 
ilf opix..Ile lifuise. 111.8 has bean attempted(15) ..1 trial, residential, 'rban. suburban - Ind of the ][krly 
some guccesg, using loudspeeker% with ;, ii,ilillide . nd char403 In the nature of ne Mirri},indilig i.[J :IN '1"•. 

phase control of le 120, 240 ard 360 c.p... r .se For each •ype of environment the ck™iral,41 9-ip le. 

componen[s on a 60 cycle per second syscem. lging should be ageertalned and the na•e 'illrpill [1' 1,f. 11.Il- 
an array of four loudspealerg. eanccilations of upi formers also de=rmined. Appri)pTi•,re r,ieJ •I,reN ft[]r 

30 db were obialned . certain direabint;, 90 dh over reducing the noise to dle degired level can then he 

fa•rly wlee angles a,<1 6 db over long radiHI digrances planned for In advance. k imist bo rememhared dllc 

over an angle of 35 degrees. Whclher i.ilch 4, s>Ntem transformer noise Is of little account during the diny 
ha9 ever been ingralled permancorly is not known. when traffic isrunnligandtheordinarynnises,[living 

are around · buc in the de.1,1 of Iligh! 4.11,•1, Ill·· wme·r 

THE DISTANCE LAW. noises have died down, /8 [he "hum" tha' doe' I. 

11® simplest, but m necessarily the cheapest 
method of bringing abour 9ound .nileti wl L. to make 

use of tho Lnverse square law of attcnilation. with dih- 

unce. As a result of thig effect, a propagated sound REFERENCES 

emanating frontapointiource dlininNhes hybdbevery 
tmie the 'stance i. 2/ubled. Thul / 111/ sound live[ 

is 84 db at a distance of / feet. it will be 'K dh ' 1. GORDY, r./,: "Audible Noise of Power T.Ins 

20 feet 72 dbar 40 feet I. 66 d i N.... PU- former/" Trals, A.LE.I,, 1960, V. 

vided enough OFen ground can bc provided, .11 .1 r,•.14,1,1- 69, Pt 1. p. 45. 

able cost, this 18 undoubtedly rae aimplcit method / 

cont:rot. 2 S.A, Bureau of SE<19: "Code of Practice for tho 

Rating id Noise for .aring Con·,prv.i- 

rLANNING FOR LOW NOISE. tion" S.A.B.S. 083-1962(amended 1963)+ 

Before a tral.former of any approciablc gize . ]3ERANEK. L.L : "Acoustics". McCraw-Mil 

installed, a survey should be made . le area, if the 19# 
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3 
9/ 
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4. BERANEK, L.L. "Crle r'a for Noisc ir juild- 11. KING, A.J. and I[OD'KINSON, G.J.: ' Reduc[Ion 

*" Noise Conno], Vul. 3. . 1 of Transfulner Noise by Enclosure", 

19-27, Jan. MI A.E.I. Engineering, V•1. 2, No. 2 

Mar/Apt. 1962, p. 94. 

5. SCUULm. M.W. & RINGLEE. R.J.: "Audic,le 

Noise from Power Transfarmer/'. Trans. 12, ADKINS. P.N. 1.* sformer Noise Redlleli4*1 

A.I.E.C., 1960. Vol. 79. Pr III, p. 316. with a close fitting Mass-Law Enclosure'; 
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MAINTENANCE OF A DISTRIBUTION SYSTEM 

11. J W. CIL\]1/1 

The· engineer in c·hargr of a Municiral Electricity '11/r'I•LI,if I Ny•tein ii,.-;31'·I '. 66kV mal. Irans 
Underraking generally hil in hiN care n crinsidcrable 4/1,1 »Nue. und :1 92'V pr riay distr.hucion 

feeding Ln[0 an exuensive 6 6ky re•inladon from whic# 
which he applie' llave to llc dovuloped . suit the parti- thi in•LJ'•rity of ]A voltage • ilies are obtained. 
cular cindtion€ Linder which his UnderIaktng oporacos. Si,h-starions are of hnrh ·he induor aid ourcloor types 

1,1 villy ir, Ii·,e .ir.·in...1/ 1,1 r·equht,ment/, I. larger 
I / endent that the task would be simplified and more imporlant having pihil iind telephone circuits 

i' 11 Wire "Nlible m Il:]ill//. m le illakcs :inil 

4'Aitchgear is of +he outdo[Ir (ypi·• tic 22kV .... has 
d,ine• in /,immercil underli,king.. St.in,lardi':Eltion, 1.- ]·i,Ih indoor and outdoor circuit breakers while, witi 
·.idc.linipliNingingtallati,in and maintenD[12 proce- dic exeepria of rural pole· mounted rectoMers, . 
Art 4, woulil re,IL,4 .e• 111' qu t,11,•ic'·. id H/, irm· imrli. whiull 6.6kV circul[ breakers are of tie Indoor variety, 
ar< plirchayed untl %,ich :C. Illire ,!rd lirive to he• kept 

rally r.bult Id :hc €11/'rtiry i. ni,rn·,1 splires carried IRANSFOIMERS. 

for ary particuhir inlike . cquipircnt is ugully armall, 
Ilin-ver, where, Pir px,Liriple 'll Ille' 611,e ef - lchgcar TI'e 11/xirl,Li]L •Lze of transformers in le is 

i.re dre .1! le 161 1,1 diffc,rent in,ike' fif eqi,ipment, 40 .!VA and generally /11 rhose of 5 MVA and above 
e,ich make climing in .[•vcra] differ/no models jr glzes ore fited with on load cap changing equipment. 
I 1/ ./4./.8,1/> In /1,· .1/gr.,JI, iii irlrry I r.lir (i'.11- 
nly lif 'par!' equipli,Pli. A conNid:·r•ble 'Ing' . 8,1.. transformers 

i. ir, I.le ail a lium[Ir id tlles' ge bac•k to the earlier Howiver. the procedures which have [0 1. fol- 
days . the undortaking. Generally speaking a trans- ]4,%ed, where e[I lip[ncn" 1, boul,hr for : municipal un- 
riT,11/1 Jepq,11·el i./ a small an.un: of maint©nan 

aitl ever, Ih[4 c.in be reglecied for a Frolonged peri 
1,1! in th. lid Uie effects of such neglect 're fel. the opportunity I gocuring orders, The effecr .f quch P, ir, Rl,· Il•th at one period a fe,& years after dle end legiblritwn .Ind the way in wh,ch I is applied ends . 
of Ine Second World War a consklerable number of 

prcvert standardis•tkon becaUge [lic Engineer's spectfi- lr.1,1.9AirilierN •uffered from aciditv of th' 011. Exier- 
r.awn must of neccisity be based rin duty and per# rilly Ilub became evldent when [he .p lovers and .ides 

o' the t.inkg abo.e the oil level I. canne perforale,I due te,iderN on ailmdiiation there 16 con'iderable pre•ggire to acii[ a•!.ick. 
for acct·,il,ince ,)f 1112 che.,pe%t lender and it Ls gcnera ly 
(]nly Linder cxceptlinal circumnances thar an order Ls A sysremacic progranime of 'heeking .1 was 
pl.1,III flir .iny lilit the loweht liffer. The net effect, 

pill int. effec[ and over a period lill units 
flierefore, 1,0 exh.biting 4, necessity [0 hold in sIock a compara Ii,·it•r[' . i·,dity.erc withdr,wi frill' Imi':e and eve.- tively 1,]r. wiric·ty of gparos such as con,act@, curre. 1],inked This involved reinoyal if ihc core aol 

winding' from [he tank, w./ing di,wn with clean 01] ing., con imr //8, etc., and the maince,lance graff to remove sludge und ... fireign nicitter aid to flus' mugt clinlend with variationd In gize, demil, fix.ng away the residue of acul in[ Generall> the core and 
centres. etc. 

wi.Ing. showed lille dcletericus effecr alihough . 
Illi' piper discusses some of le 'aintenance bulanon was invaricibly hdrd .ind brillk In practice 

prince,iures /1101,1.1 En the Por• Elizabel undert akin'i this does not appear to have had any ni)ticcably detri- 
no ./1,11 1.9 mude th. lego procedures arc the only, nienial effect Tind the,1.Jurity 'f r!,1·91· 01' Iril/ormers 
or even 11]83 lit, bu, chey have beer evolved over a continue to give re]Ull•le Nervtce. 
per-1 I '1],· ind in the main have been reasonJL.]y 
MI,( ce,5,; f, 11 Considerable livestigeti in und res'•re·h in over- 

Ne- councries liaN [*wn ilevillf•,1 ri, rht, uri•litem of 

Thu Port Elizate' Electricity Undertaking J.I transformer oil deericration and Ihe causes and effects 

a maximum [lei[,·uid of approximately 140 MW. Thi I those processes, which arc rilinly observed .r 



sludge and acid formacion. The amount of literc,Ellre (8) where in (7) ..e •he removal of certain 

an ele subject is extremely volum.ous but, bricf/, in subgrances incre·,iM•d ..1 f,ir,Timiur, il 

the earlier stages, the problem receiving mos' all/[1- was Logical to ex[,ect thal '1 e ·Idd li •ri (i' 

tion •as the formacion of sludge which ren[19 m c.heke such substances would reduce •urn IiI- 

011 ways and passages in the winillii., causing a re- action: p number . choi[,1-1 r.,]rili,I|. 
striction in the circulation of rhe oil and ultimcirely have beer isolated which d,I in f.,irt h;,ve 

ilure of w.dings due to local overhearing. During this effect and are ni•w heing Id,le, 
1920's a super refine• .1 known as 'A' grade transformer oils #iining * 

:%32 s introduced as an oil free fron sludging 'c Kin- subgran. are now .idely Kised anct are 

rtunately . practice •hts oil showed i»If Ki Ir -r' known as "inhib•red oils"· 

subject to the formation of acid, which I.. i}ne '][ i}le 

oxidation products formeddue .areaction which takes <9) the rate at •hi, h 11ic {Ji• ill ,] i r.1,1..1[le' 

place In the presence of citin,•liht,ric oxygen. oxidises is reduced •hen .i ¢,inwivlit.ir 

is ..d as 'ls has .c effect of reduci'g A number of factors influence the rate of IIi - 

i.1 11 i[intic: with 
il.q, m Lif transformer oil but amongst dll Ili/1 the gurfacc area of [in,1]01 - 

the air and of maintaining the *emper:i- unt are:- 

ture of such oi] at 41 14,•er te,11{ler.]lure 
(1) temperature of the oi' - the ric• of rhe than •at in the main tank. Simildrly, 

chemical reaction between oil und a. 
a gy'lm of hermetictilly .....' /il 

approximately doilhles with each 100/ 
former and fili,g ae ./pace Ihi,ve ./ 

rise I. ipniperatlre, oil wi[h iner[ gas will completely Imi- 
nato acid Armation so long r,9,111 ir 

(2) presence ar cataly'ic sub...ces. billi continues to be completely (&- I[]ri 
copper being fairly .]i t, •e con[acc wl'h [he oil. 

(3) the characteristics of the base ofi and la Por, Elizabe' transformers .1]pplie·(1 L. 1!/ 

subsequent modifications and a1terations '30's and early '40's with W .ade Ii. and Wilhoul 

produced during le refillng lili•esses. conservators wer' mainly affec[ed All transformers 

in which 01] and air com' int' conta. lie. liawe,er, 

(4) tree access of oxygen to * 'Jt oil subject to acid formailon and ir is poss'lili m kpel] 

surfacer •his proceis under obiervation by .king oil larn,]le' 
ai regular ..rvals and condueliT,g 1.appropriate 

(5) under certain clrcum=nces w.re a.- tests. In Fort Elizabeth oil samples are now takcn 

cess I[ oxygen is restricted but not at intervals 'f about one yeai 
. 

completely prevented t!•e apparent rate 
B.S.S.148 se. out precaunons whieh ./:ihl •. 

of acid formation .ay increase. possibly followed Ln talang samples to avoid coliarninali£•n dliring 
due to ac Ld products being remined and 

me gampl# process. We find [hal trie :Mi' proce- 
condensing on the inner surface of •he 

dure with some .implifica[ion can • followed vall,[ 
transformer tank when this coals diw·i 

undue waste of time, the sarn.le .ing caken from th' 

under periods Df ligh• load; sile}1 0.- 
drain valve at the bolor of le transfor.er direcily 

densed acids •en emer ae oil wherea• 
into a preserving jar with a # Id, ilie J.Ir ,]Tevious- 

in [he c.se of a freely ¥catil.. tr.L[]9- 
ly havng been ringed with I lirtle Oil frurn [he .Ulne 

former. where there is a movemel or 
....{lei 

air across the surface of the oil, mosi 

of chi oxidation product' wil[ he airried The Tnedi, ·1/r,ir,fux .it illity as set out 

away and n. retained in the transformer, in B.S.S.148 1/ somcwhilt lill,Uri,>LI. .i, d of un.ie,=al- 

sarily high accuracy where rourine tr•n•f,iriner r,1 1 Lil- 

(6) I.gh humidity may accolerate deld fur- tenance . concerned, Accordlngly the method de- 

IllatiOn; scribed below wal devised m . simple und rapid, 
while having sufficien[ accuracy for the pil/pubc cind 

(D super refined oils which were supplied sul,able for an eleccrician to condin'I. 

as 'A' grade are more subject . ackd 

ntation thal'B' grade. due to the re €1) 20 c.c. of oil art, lie.isined off ilit,3 J 

wl in the refining pruce- l ik·Il.1,]T glaSS-*.red [Mitlle. 

A:@r tura ' subs[Inces which have the elecl 

reducing the ra•e of the chem LCal re· {2) Abou• 20 c.c. •f commercial wcthylated 
a¢tion be-een the 01] and atmospheric spir' I added and the v.hide vigor•,i•hly 
exygen; sliaken. 
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¢1 A few drops of phen...... indicator crease „ the -Mill 1»'nuhabc price. in 1960 a decl- 
··fill]•L(•n arc added sion was liken . standardise on ...bited oil for aD 

li]sir '",1•11 trandformers Slle:· tha[ di• 41! ]low 

(4) * ,#]re Ls titrated wlth an .0 t[.irisfor,Tier·, huive ke·• purchaged with this 7pe of oL. 
11(,lu•NiL,rn hydrnxide soludo·, frame all,1 4.•• 1;irl v winty inhisited 0,1 has baon mirchased for 
lire·tle, th' mixture 1.ill vigorously maint-ance OU]·poN,·A, 1[1[ililruT IP etc. A• thig policy 
4.ukon after each addl:.on of alkali, ·rhe 11 14 inly heen i. oporaloil for a few years it is too 
en' 1,1,int being take' w.n 'he mix•ure 500[1 10 FE .ilili. viu]Aer chere is any ·narked increase 
liegin5 to curn pirk. Dark oils make "]I. 11!•A | life of such oil 
the observation M' t}te erd poin, a trifle 
difficult, but with a 11[•le experience I F.•ch sample of 011 ig also cested for di-electric 
can tle determined with reasonablv ac sl] eng!11. TI•c tcs[ is conducted in acgordance with 
curaey. Ihi· procedure laid 601- Lr B.S.S. 148, except that a 

shorcer sertling drIe I allowed. the oil belle Poured 
(5) 'nle ,•1]rnlkir of c.c. of KON Soution irim le wil roll 'Aith reasonablecaretoavoidunneces- 

nckled i. divided b> 3 to give the neu.a- Mry formation of bubbleg: le sample ' given about 
ligation In ing KOH/grn. wril• •,11,1,12 to bectle after which vehage Is applied, We 

And that if Me oil ls in good condltio, and free from 
Der,-tion fibres, .... I will give a good test de»te SettlinK 

Air lilly unc minute Acidity in Ing. d' against five ]Ii,utes as laid 

-* •* • In Ing. ilii.n in B.S.S. DIE. This modification makes a marked 
Weight of oil 1,11.re,INe ithr rate at whick ,amples can be sited. 

'llhe minimum withstand voltage considered aatisfactory 
Weighi of KOH i. I.V, and where a sample glves an unBatisfactory 

. c.c. of /10 solution . teSt J ri.r,lier 4.]inip e ,• tilker for confirmanon. 
neutrn[Ile the I imptc X 
5.6 When tebt rogults on the oil ora transfornier 

are worn, iii.in dic li. setou•abow, ilrrangernon™ 
Weigh' of oil = c./. I specif•c gravity are put irid . withdraw the unk fr- service and 

r•turli N m tlie workshop •Ahere Ihe oil 19 drained and 
fihered, or Ncrapped if acid. Th. core and Undings 
··irc Specific ivithdrawn, washed down gravl/of traiisformer.1 in clean Oil and checked 

varies 

1,1 oviel, I'li· 4-,iltelanipir. . tiken far thig bol.gadjuscedlf purpose a..84. necessary. /11 
nillb .und 1 (ilts chocked for [ightness. insulation of core 
hi}]1 I le ·lcd while [he tank is being cleaned out. When 

Acidim = L£bJET g i·,imple•ed the core .s replaced in the tank and covered 
will] oil and put on short circuit ar a reduced voltage 
to dry ihe unit out. The heating current through tile 

c.c. KOH wirding. is arranged t. be somewhere in le vicinity 
-7 . "led full load and I switch- on and off bv a con 

tactor i.,inirilled by e thermostar locarcd lillie oil and 
scE co about BOOC. To conserve heal le oi• lev. is c. e..0 KOH soluIion 

i.e. Acidily M kerl helow [he cooling rube@ so chat ,hey do not cir- to neutratige 20 c.c. oil mg. KOH/gin = c.,lato the 01]. 3 no ..r precautions are .<en . con- 
terve hear and generally' a core and windings wil] 129 

Worb, g ••ri the tost n©rhod ser out above to 'ill m abo Lit 72 hours. With the liermostac control 
give acidity Ilii· Ir•n,Mrmer oil we have ge[ the upper Cf th' unic it i. lek Linullenck[1 :it night Insularion 
Imit at 2.5 mg. KO'/grn , and change the lil when le.4,411,nec is Incasurcd niurni.g, midday find! after:Don 
. reacheg th). Agic. A commercil firm . Ine .inil fri'in these readings it .determined when .e unit 
1 Line •ffered to r.Nl(in• 4,1(h c,11 to go>d conditi,in but 14 dr. 
a ./1 bee. ar -it 500 galina did riot prove sals- 
factory and i[ I. prose' rbre al .1 with acidity m 

excess of 2.5 rrg/gm 'g serapped. It is sold at about nicreafier le .1 Ls filtered I. remove any 
1Oe/gallon [<] 100,1 Irms who uge it fur oiling con- fibrous material it may have colle¢ed uqd tile tank is 
crete mouk!% •[][1 swili i•Irpuges. mpped up with filtered oil. clfed ap. and is ready for 

iurlher gorvice. No /•empt I. ma. e meagure Ings 
'rhe il ne recent devolopment of inhiblted Oil figures co compare wl[.h & original lest eertificate, 

hold, out the pcosrect al' Ilinger oil life at I 4mill in- 1-ut ciinsideration is boinggiven m semngupelementary 
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tes• facllkies which would allow chege figures to . automatic water Npr:,ikler fire prolection, this aime 

diecked. 

With the power available at ilie Di•, r il•u,ii•i I all cases * erd boxes were +C .ansformer 

arkshop of abat 1OOkVA IiI pogsih'c u) d. -1 manufacturers .undard equipment and while different 

ansformers of up to 1O0OkVA capacd,y. Large boxes varied in ..tail :hey 1,11 fili[ i fl.11,1,1] .,nd boltcd 

IRRI 

ansformers are liver. similar =realment hil where =to allow the front of :he box cr the fronr cover[0 

e power requirements for drying lu[ arc beyond t. be removed for making off [he cable. Each box had 

limiced capaci•· of che Di8tribwton Workshop the unir been made off. in ele firn Instance, with proper care 

. moved to a load cencre where e mi,re od//q.uate power and attentior and should have bcon able I have per- 

Supph is amil.,ble. formed /4 dill e. 1,ing rl. il#i i,qsi•:ili,-O 1]al™former. 
le .ansforriermigh' remain in situ fc€ 10.20 years 

.coe ./ance a 40 MVA 661cv/22kV trall'T- and accordingly Ic ede, end 11(]xe. NIM)1]111 I capable 
mer failed due to a fault in the 22kV win£ling. The of .../ Mer' •. 

transformer was transported to the Swartkops Power 

Station where hea• haing *les are available· il Investlgalon inno each case of failure revealed 

Cle turbine hall. A local •ansformer maufacturer the gresence of moisture in the box with free water 

was called in . do the necessary repairs, willi lili vlsible. Re proMer then wi,8 lo ible, mine how and 

assistalce of the Council ..f. rhe repoirh neceh- why moisiure entered Ihe boxcg, and what ineaaures 

sltated clsmantlin• the yoke, removal of the 66kV ghould ho caken co kcc? them dry /(in/,leration was 

inling' frorn che waite phass limb and replacemert of given . the poggibillty of non-de/tructive testin' m 

22kV windIng by I new <>ne which wa,; sent i,ilt hy deermine when moisture had corcred the Ii[]•, but ob- 

erseag manufacturer. On completion Jf re. •ously any method which relied on change of res•ance 

Memtily the core and windlogs. which had itood for or capackance would only indicate after ....re had 

Iveral months 'wailngthe replareinem winding, were enered theingulation when it w(lilli,dre.Jilyhetoolae. 
dried out ./ le transformer tar.k withon, i.. unng It was, therefore, decid-1 1/ oper and examine iii 

hot air supplied by a blower and supplemente[' liy hut ou•door boxes and the following obqerv,Itions were 

air pro#. by passing currenr (hrough the ,vii,ding·•, 

ConsEderable care was taken toobsern· 0,2, Ihelle.[pd 

air dLd not exceed 80OC and temperan,re6 in·5ule .ind (1) Boxes were generany i. cast Ir fabri- 

outside the windlngs were taken o• fre€iuent interval caled c,inhlnle,ium bul are not machined 

so as to avoid Overheating any part uf the winll,1.r· true su .cit tie fit [i[ 11,0 ..# surface' 

were ./. puor and a thick aid resilient 

The drying out proceNS perforined In [hi• man- gaNkel lin,1 ro I. List,{[. 

ner took approx,inately one week. By this time the 

heat had soaked throligh the core and le whole dbhem- •2) In some boxes there was an exec@Blve 

bly was al a fairly lini•ornl temperature, wich ins/a- pili uf fill. 1.11 J. 1},e nange. or 

con resist:ance figures showing mat the £[rving out the cover ?lateJ was o• insufficient chick- 

ocess was complete. mle u,U •was then fined # neb·· li' provi•le adequate rigidity. 
-aerated insufatlng 01[ from a fifer mit. When 

e and wint.Ils were covered with oil. le balancr (3) Plain cirk jer,kul,; whicli hili] boen ugcd spe:/08..R embly and installarion of bushings and eonneet,]116 ir, snine c.,Me. hilct become hard with line 

mail tank proceeded normally o allow the im]1 ·Ind had lost their sea]ing proper[les. 

gealed up. After artaching and con™it]1 4 UP Nceprone bonded cork appeared . be 

on load [ap changer and fill[ng lith 011, 111· ul. distinctly superior in this respect. 
I rail checked on all taps and then successfully 

te•ted with high *.. ..C, •4) Rou•*ness of flange faces .lowed mols- 

rare to get between portioi. of the galker 
and &]aahnz regulling in the form.Iion 
of rust. lh·s rug' a?paron[ly .adually 

TRANSFOIWER CABLE END BOXES- expanded and foret·•l the Iplake away 
from the flap.ge exposing fresh metal to 

A few years ago 9/veral e,}ile en,1 1,01(Es on out- attack 90 d•t the ri,st B ally crept 
duor transformers failed over a comparatively .,ir l through ./ fl·inged /| dil• U•Cimktr•> 
period. •he fMI.ures were usually acen. inwa Ily a foi•11*11}1 #oisture to L·liler. 

heavy fault whic!1 ble, tile fron, cover off, ba• did not 

ignice the fi]Ure compound or cause fire except 'IM in (3) Loa•ge intJ * box, when i• occured, 
one Inc•denr where the .ansformer was equipped w. was generally surnowliere clung /0 top 



slighies, leak, to eliualise interral .ure •vit], at 

wi,Id Ile like[> Lo blt[10; diere wag also ]11/spheric prcs•ure. On :.ilinR down Ihere ·will b. 
evidlence of w.ier led*Lr' In bi]Ir holes 
in thi spaces berwoon ne heud of the drawr in and if Iii lili· I. lilimid i,6 LI fre[1®,lrl) i¥ in 

die early evening in coapical areas, there / a danger 
11.iverse ] •liwi|| pirl i'the ga51:et width ihat this .reahlng procesb wvii.gra•allY introduce 
Ii, elel dic I.]I. moisture ron tie 21'losphere 

I [©wever. it was conchided da[ ttle maln source Frani rhe(ic observations . wa3 concluded that 
of ming=url w, • ir 11 i, rliri,i of free witer i.luch ..Duld wliler Ii' al Junditions ther¢ J. a likelihood that the 
. drawl. in. ine ./)/ 1 ' L! e lil]K were wet 

Liver •cal . tlie Ii,)rind ,ninaucrinrer'/'utdoor cuble ex[ernally 

Ity . hea·.y dew or rn,ill. .ils offocc would he most 
i ii I.J. will 1/ lk, i' rim /·1.112,diax]., thcli .Sulne 

pronounced whore I suilde, Nhewer of rain occurred at lemr date. 
a 4.0 :hen the box wi. hut. [ind cho "breathlng n 

proce•gcouldallol .ir 'Ii,rr,4 Lilli· illourt of rall i·.Lrer 
Frinlinuer,willy l. ... id le box aucmp. 10 

. C"ter thi ne oper,con . waer jet fire 
pri)vide 'i lili let cally sodled Inamber parifully filled 

extingLishing equipmorl Jel· Irs! Irposes would Willi i i,•ile be par- air pilind u,1 having an air space i. pertuit ticularly likely :0 lead m waer keing drawn into the 
expull,11(ill lif ||10 LI(Jil,lii],ilid. Wirh changew h (empe- 

hal, ant, In facE, it w i.h Ir.1[19(,]riner' which were sub- 
r.lii,re ihere hill Ir variailins in #.e pressure of die 

Jected to this treaunent thar first failed. 
gah in the uir 'pace above rhe conwound, 1:, rhere- 
fore, hil[£- tha• unleg Ihe jointb .ind filier FIUD Work.rg ©Ii these prer'INes modiflcations were forni .Ii. ili tely ,ind permanently ud 1 40019. There wil] 

inade to prevlou, prac·le hY the .]10'Allk· alternative he 41 Inde·,ty for tile box to " breE[lie . This breathang 
..... will be L. ch' form of u r le in pressure as 

the 1,0, wirmb up in Ih' t.(]t·,·MI aq load coines on and 
with the he·,1 fr oin the sun w 'which ir U exposed, lead- 140/1,471. .1 11 0.. 1., rain 'tood or cull 
1.4, 10 I 1/.9 i. g.iN frmii the lox if Ihere i. the Io cover III' rii,• ·ind pll•• of the sides of 

/7- 
• 

f L•_ 
o o d 0 0 0 -fs=,p 

0% 0 

0 0 /13 

0 0 g 

4 ff 11 

\0 0/ , 1 . 

\0 0 · 0 0/ 

9 
Fil. 1 I.KI lible.,1.1 R•i•. 
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€2) Pri,Ii'ling I f u ri e[ canserva.r on ea.k 
I•ux and •illing with I vigeou8 fluid c,iin- 

k 
if' 3 

osltlve 
c(iii,· r.']r. Fig . 2. In th.s inelll Id 

./ lie 

. ..ipili· i·iii] 1 ri h i Ile cprefil]4 made 
urr .,11 Ll,1 rell.,1, tape. Eokee0 'he 

Iliigr.ill,in •,f e,]rn[•11 nd to a reagorajle 

cil 1 !,iwi·, le'·I i ,an the 'Litdocr box 

= 111 tull 
ferred to thi indoor box wl·leh leaks and 
tends 1, be untid>. 

More recen•ly, as an experiment. the 
c.,hle ena hollis on a /·ansformer were 
rilk·d with a free air breathor .il place 

f tle usual ....ted plug. 
breuther 19 in thi forin of a nice of 

r lii,le lient to t. slicipe of an nve•red U. 
Irle ripcn le' bc[1™ [nigur than the ]" 

*(·,1 Ilicit by iireverting differenIial 
pri··,hlieN gi·:le' will kccp in [lier 
el>nil,Ii m Ind :n any event gince chere 

Trunsformei• with rrolection cowl. •KMO..E .Pl• C*El 

the box .... 
so as t€) prevent the lk>x from 

hecomil wut ot riny "irle; care has to 

h• exercised li eliN,ire 1114,1 condengarlor 

co'.1 0.Jes not drip on to an> .Inged in• 
whicii :•tay le•lk. 

n J 
Where black bitliminOUS conpol nd is P - 

... lie hril letting lyit·I >re!,er,Illy 
referred [0 as "wolical" 1/ the manu 

f./rers' specifle. ons. Ls nor favoured, 

*1(' Ihe• superior electric,d glrength, 
4,4 a nimbrrof case'have heer, ul,wr·wil 
whorc cracks ha. .vel.)ped in the 'Ird 

.se#g ci)nipainld. The preferre<11,1,i k 
com·jould is a s,>a one, which •il[ gra- == 

dually level ... a' room Impereture 
and [Dig ig •ow lused as grandard tor I 

purpobes. lilli is Nonie 11<clihald of 

Nilih i,]rn",illid migrati,g litai .d! V.V. 
cable ends are inldo off with / re · 

s ./. lape·> I. st irldcird ].iccdrre, no 40 
tr,),Ihle has been experienced from ./ 

source. Fig 2. Cable end box with conser·.atm . 
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d•s not seem to ./ any possibilily Of All switchgear is, cherefore, overhauled at re- 

perill.irip, 119 lireve ling th c hix fromn gul,ir incervals ..5 I rii, tine: the lengIh of le period 
breathing thls might just as well be al- .nvoll overhaul will depend upon circumstances. duty 
biwed in Ic first instarce. ,}n41 t>Fe "f switchgo!]r ri.1 [x)Mitian c. Pnporiance In 

|• e .*L. 

IN LOAD TAP CHANGERS. Power S[ation switchgcar . overhauted annuallv 
w|] 11· ·,•11.:1]ge,ir i 1 Inalii ']t.Etr']]Lillo·, i.dh-utation8 or 

111, i[1.LL•]le,lauce .ti folll,WN .1 -,Ird load centres is overhrilled . intervals of about two 
rii,Lline, 1!le> dr• 1.11 01 re•,1 will, i:in,rm•r,, ilie l-€&,dings ve.Jrs. The· le,i.9 irliwri.lul s'.,i[ell.,r· in minor gub 
I which ,] re t.iken 'll minllity intern,IM. Experience stuti,ini N overh.mkrl .·31 .nlerv. 1. ef ilhaut four years. 
shows dhat it is advisable with midpoint reactor type These tiverhal'.% con/lill [1[ ],iwerlily le tank checking 
1 Inhpe/ ·intl .1,4• Ille 'liverler N©ch ennk,·15 In- ffir tightness of connecti,in N, Jiligrment and general 
nlially or ut interval i.:iliuit 3000 Ix rations: the /11 adjugtment. Oil is replaced will fitccred and tested 
at lib 'tage i. gunerally fairly heavilv cont/minated i,0 an,1 rne·chamism' 4.1 Necrillilary wiring arc checked 
will, carlilin :ind the ,im[Ji,rl {if wear End crnston en and Irechunism oiled und Lidj lited. The procedure i. 
contact fac£6 has got to the ouint wher' they will rc practically standard for all circuit broakers but ex- 
gire cld,L tment. At I. ...• thel will still . 

perience Nhows thal 60·ne lype·J of eq,ipmenchave odd 
C.J,kihle lif in iking i lirge Ilirilher 4,f ILidni,ii,id oper,i- peculiarles or wea<nesses and where these are known 
tiong with,/il cianing tii .iny harm Mit it iN prudent to ..... attertion is given 'these points. 
retain some factor of safety in ce5c overhauls ure 

di·laye[I. Il l. n.,i rp[.aininended '11.1, rhe flar. Of 
ne prommve enclosures of oil circuit breaker 

conta& he drt™Hed ·.rrixith or pi,1%hui! 1/11 1-1•,ul a mechanisms vary considerably in their effectiveness 
light -t with d smoolli file WL]l take orf any e,te.e·,stye- and in. some cases leave .08: 0, le mechanism ex- 
ly high spot' luving the faccy rough, in which uindilli m 

po.sed m lihi .ind dir'hor.e cir.tamination. ne' are, 
they •ill continue to glve sE,ti.Nfacuiry hervice. & 

therefore, liable . formation of rust on shafts and 
majority of tap changers do less than 5000 top opera- bearing surfaces and there i. a real danger of moving 
Ii,inq iri u·ypar. The urniwil Inspection propramme, par[I "freezing up", making the mechanism inopera 
therefore, often limi™ the taps bcrveen overhaulh co a rlve. A light 'I l has ... .und tobi fairly effective 
lesser number than 5000. Rogistance transition cy. in controlling this form u[ ilitia•pher. attack but care 
Eap cha,gers seem w be capable of making double the must be exercised te .Jv.. excess (]il os this mn. to 
number of tap change% between in•pection·b as the collect dust and becomes "gummy 
amount of contact burning and erosion il less in this 

form of equipment, niere 16, however, 110 Mtention I the eve. / a switch in a m.or d....In 
m inereaMe . time ™Driod betwcon inspections t. a sub-%ion rripping on fault ,( i, usual to arrange for 
1 lill./ 11 Ine 111 / 12 in .I]5 u. this per Lutl J. ......cld 00 overhaul w.hin a fe. ily·. i. Ic fault trip as it 
ay the maximum thac should be allowed..c•t an e•- int# olerwisc be surne r inMidenible time before I 

would be due fell routine uverhaill. Fault lips on 
this type of gear are infrequent b[J the 1»· extra over- 

At the ··ime nme Eli the divertcr switchey arc hauls are no real burden m the maintenance stan. 
overhalled the operating mcchan.ms arc inspected and Fault trips occur •nore h·gilently on overhead line 
Mbricated Ind brakes and /11 such items requirong ad circlirg partici,killy in the cabc o• long rural feeders 
Justm'It 're given ./ noce'lary attention. and here th,2 precedllre is to aim . overhaul after 25 

. 50 fault trirs derending or .e type of gwitch and 

* lity, whicli i.4 [.irgely du•ndent upon rha faulr level 
SWIMHOEAR. at the· point in vihich the switch I installed. 

nle Lunven,unal bulk oil eircuk treaker Ls 5 I ./b-/tallns whol le faul' levol ia high and 
only type of -tch used in Fort E]Izabe,h for high vo] approaching the rating of me sw•cclige.• L[ is usual to 
tage working .. .. proved itself to ne extrernely overhaut switches after every faul trip. Contacts 
rellable. I N 'ssondal [fat a xen.r should be able dre limie'lirne4 he·.ivil> er•ided hy urciliy duling fincor 
ro trtp when called upon yet . man>· cases it may Iv(J fuult Irip,4 and it ha» Iren rin•irl',drv te fit re- 
.herwille rem. ir, chil. for ..perlodsof Ima. The phieements bul imnerally the r mniml of 41.irmille gus- 
local atnirigpllcre tends lo be hurnid and can lead to the tained to the main contacts is 'r,1 1 11 rip.d they can 

manon or rus, n 1 111: bright sreel component@ which usually be dressed up ·wiI]t a file. 
ke up a .... mcchanism. and precautions have to a:?F take·n Li, Ingl,re 1!Lit every BIlli rte'han.m re- Spring ..Lng mechanisin.,re probably rlorp 

arns in g.d -irking order, prone 00 mlner· Irouble,1 rhu, 0!lier ilies und in par- 



11(13 vir £ fl•n f·,11 tal:[ch /lier ic spring M discharged: Prlor· ti, ilie c,}mr,ii•,Aning of all ne' equip/¢n 
1 11.4 Iii#t he diL. to liechanism being worn or cut Jr .illed in inipartart 5ub-grationg full in/lor. rests 

are carried rint 0,] prole=livt, clr[·illiN. In order to 

wl eli 11•• lireciker / cled maoiiall>, whereal the f Ii,Imili' lie- Ii'Ir: Ill currenttrarsfor.·crs are pur- 
*ri relecisi of the &pring thriwN b;y stres.les or. i·]ic,Ned * li·'t windingy, il,blally '.0 amp, to ma. 
Ihe kilches and other parrs .ir.cl nay cnisc the toggle dirin I I.,Me· f , '/'card/ry injection te'Ing. Where 
h>hler, ti 0,]lipbe·. Some furmM i,f sprng c[0Nlng le.N, windingN r,re nol ilvallcible or where rhere 18 any 
1..Nrn•, hive . cffeetive arran£ein I. ta ajsorb dinlit .!iout ennmi·lirin% the equipment is te.ed by 

11,r' bprlng energy .f tho' mech,iri•rn 51.4 li litch ine mcimb of current injection ./ the primary. 

11,•nt ., fli r,-1,1 irliken i impuncint™. P Ir·lk·.ular care, The i:,]nimit;Nioning te,ie, borh xior to making 
1 eref[ rn Iii,4 1 ' Ir taken u %,ire Ill,lt 4,1. nicch' I.· .]Ii| I Ihhe.Jilent to appliccition of load, are Invended 
ilihiT,6 lie kept in proper adjustmen[ und m keep all lo unM,re th Iit the protection is in proper Working order 
parts Irce so that the 'acches ara priditivc M th. fi™ instance, Ind there.Ir it is only nec:essary 

to c",41,1,1 T .1'i·le le·ht, ar fairly IOng inter"19. ne 
In addition to e. routine or .... ovc.uu .f Corri•,9 upl•r,Ilmn of tho urit .00 prote.109 Ins.alled 

,]n trangmishmillie, il·, i., of clilirle, depcident .on 
dir Inli. CLICilits belog kept in good conditlor. Pilot 

mour ihice mant]15. TI•c practice h,4 iti merits anc] and /]ephone circuits are checked for inbulation re 

Slstance ani| rOn,in,Jily plillin/111 1|le in*],it][in 
'.Iration of unc of irs :,swoci,ued pr,irective roll lie- 1,·sistance fixures .iri· r.'4·(irile,1. The relativelv fre - 

ircits. 1111% procedure inctudeM the re'lry =ip circuit quent check rif ptict Ind [ele®oil ..... cs/entill 
1 the rew·c and give•, The aw•,ir.intr, thar die whole pro- 1/ 1]lt Ne c,31 kh rim many mile' Ind arc .... r. 

c£%• ig m good order, bodi ./chanic.illy and electr. dA m.]ge fram the numerous excavaI,ons Lhal are made 
lully. by [hi various bodies who Ing.1 underground services 

ill ,1,1 mli,n !70,1 - e,g. sewrgu - ·Aator - gal · POIC 
Trip testing i. rerrlcd nut by thi normal su.r- Offi,r - cte ./ working vottage of * 'lor cable 

Vi•ly hlifl- ii,· a rota symern Iii mul cm;h rn:,Th over being low ]' can guffer damage frem a pick without 
a 1/•ri'J,1, 1.1/ 111/ opprn nililly Of .1/1/]tirl' the ....menc 
in i·ver·y lili cer,Ire, Ille,·elly i,12 ilining sum.c familiarity for This rehon Cult ce citne Insu unon resistance 
with all the differenctypes,)f switchgear and pro:ective re lilingh ine Like I Illey .,re complired v.,ch ·irevl.. 

ly'lems lied In the network. le.J[Ilille; I. 111 / 1,! iii:F[!111 u ....4 ilp Earlts b.... rhe 
ir,hul.,1,4. re,nhL.?nce hilt. got too 10% for normal work- 

Ohicetion might be nised to this practice or the ... 

gri,urill. thut a variety / individiial., MIme ./.11:1> le'l 
i . re'll than others in the 11.in€Ulig of relutively delicare I.,r, cirt ul. have also occurred d. to g. und 
relay clemen[s, might do darmap to tile c quipTre,r, The in over.lumS, anil pi-ilily defective JOInting, and the 
i] inger c£•r/,111¥ 1,1 11,ere liul lid,i y, % h nu n le.41 &11· i. ily is of cansiderable impirtaice as an 

Nt,inee has bce' recorded of any mishap i. dunt.i4fc to Upen .r un| En I linit protection cirea will riake it 
u ,•tiv, whereas severato.,1/fecthhilvullcon 1".1. i Ill·r,r]I{· le:iving only de "back-up" protection to 

.i•d r•enfied as a result of this procedure The aip il' 1. 'i. Alillt which /1/1/ occlr 

WIN•,1 prrii'it/n. are .ken to ensure (Il the 
i]•licrip the netv, irk tu avitd incerrilptic. 1, con- protecti,in i. in propor operation coildition .ic the time 
hilii,oB. This. of coursc, hos the L•nefit of familieri- ur ifinimisdi ining It does not require a great d.1 0[ 
bl, 4 ,•per,ling staff lith the .Ircm and bri¥ 11, Iheir .Ille,irlm Nihorih.%/ careful vigualexaminat.onof re]4ys 
luitier the· pre'lems which arise in parallelling "ca' fl uni 'rle /1 /'ne Ii' . manua' check to see that 
wil:] inily h.ive lonic phose angle d Lfferevice due to nuiwmen!.9 arc frce und chu[ rhe fron, covers are pro 
diffc·renc·•s of Lnipedence and power fuctor of che loads. :rly replaced to exclude d.. At interuls of ap- 

p[,JXLirl,ilely tive -,irs They are injecri·in tested and 

4:led, if necessary. m ensure thai they retain ./ir 
correct characeriatic' 

PROTECTION. 

Prmedive reky emlipmenc plays an extremely OVERHEAD L'NES. 
importent role in the proper fine,ioning of the listribul 

1 1- hygen, 4 nd U Ls csgenmai that a]1 deh apparatus Tile rate at whi. exposed iron and steel rul 
··houid be in good working or-r at ali tfines. /1 14'·42£• 11! ihe enfist i. considerably higher '11,1, it 
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is in inl,in,1 centres. As might be expeced, dll worst ting is pLII L '1 hand belore the patril has broken dowl 

conditions are ustally found close co cho Mea front .in•1 und a.towed acave corrogior co bcoime genern] apain. 
gradually improve /8 0..avols Inland. Overhead 

mains 1,1 a coastal area. therefore, have to uonrond The most effective 'Intl-carr,Minri prelerlion . 

with aggressive aIrnlipheric i·nnililionk .Ird a 9,61'le- pr„vmed by the hot dip galvanling process or b> i 

rable effort has co be expended Co k*Zep 1|ler,I in L zi,i, sprayed coating which tre.inments eun norm·]lly 

he..' cond./. oniy be appNed durN·g dle ,·ul -;ic i r- i€ Ibe lulp- 

inci . Evan wiu, this treatment l is advigal' to 

The sbccessful control anclprevention Wcorro- palnt the equipmer.1 te ensure tut the zi . co.Il Illi• 18 

sion processes in exposed mecal structure' ig dependcnI 1101 10-st prematurely. I . n. practical tri pi iii 

upon th. exclusion of moisture and atmoipheric oxyge·i lirtions of overhead equpmen gLch as line hardw,ire 

from $ surface ¢f 'he metal which car bc achieved to 11™ulumr spindles, shackle straps, etc.. and thehc 

only a ]Lauted extend by le application of paint. Illealiy, must rely entirely on %hat prolctiin gitv:iniNing cat 

the metal should be absoluie' clelin and free fri),oxide give Ihein. Once the zinc coating hag been lost cori 

before the .plication of che paint but dlls 'undillu-1 14 rasior. sets in rapidly and they have to be roplaced . 
usually unattainablo under practical conditilin•, rind ulir·e fore ilipy fail mechar.Ically. Corrosion of Insul.imr 

a Etructure has hecome heavily cor.oded great dilicul- si,indle, or the pins of disc ingularors can cause the 

ty is expener,c" 2.9 61'ting ic cle" prior /5 7./1'ing p•7rcelain i. crack due to grill of the exile layer 

a .rate ive paint. Any rusc or corrosion which is around the pin ./ting up .regges in Ae ....21.lin, 

left and painted over soon causee a break in Ille paint Cracks •n porcelam lead to puncture type failure of 

film and the corrosion action anlinue.. le Lnsulawr' and thes' are Ofron difficult to N,elite 

particula.ly on rural Ines ./.re flul power I. 11. ully 
Ike pnblem has been exercising the ingeninly linited and insufficient to ghaucr the insulator. A 

of chemistN and enRincers for more tha]1 I century ard lali amount of trouble has heen experienced Ificamy 
= 

1, not suipr.Ing thar a great numher of prim from •is cause both on line insulator: r* un in.hill.1- 

stems, rust Lnhlbitors, rust rernover4 und lic 'ike tors fitted m Nola,ors located on over•,d lines or im 

3%* c available commorciall) In our exper.Ince ilil outdoor bus}or •uctureN. 

ajorig of thes' are cidier lint effei.live or arti not 

/ r. cacal under fic·ld concu•i•n.g. Ibe ru.st ilillibibin A cracked porcelain / a string of / 1...il 

and rust re.novers arc of[en corroslve and dirricult le type 1nsulators can usually be deteced by "ringing 
apply and r. soinc cages require w be wrighed [lhn the porcolains by giving each in Iurn I ·4}]arp bli,i:. .vith 

with water afrer applicatlor.. Painters who are re- a light hammer. nis method is rapid and practical 
quired to apply such treatmen™ at le top of a pole and has been Used in the absence of ·wire si,phit.ticuted 
not unraturally ralse oN€ctions. 1. any caqe surl, equipment necessary for measuring roccotial drop 

treacments usually require exccs- /bour whi•h across a g•ing of .suLaturs 

makeG lite com of Irearmer,I expensive. Cuilp·iriliw, 
tests cond=ed locally on a variety of Faint, have .ed I, ihe E-·1Ne of 5Wl/ SUIators fitted to outdoor 

m le tamcluNon that the most practical results are 1•1.•lors on 22kV bus# 9Ir..urcN•herearegeneral- 
obtai®d by removing ole corrogion ag complelch B ly two kn series h oach lack and Ils these are reasuna · 

pms// 4 di/""/ wire brush'/ ind thereafer my accessjble from ground level, potenlial leslb 're 

applying one or two base costs of zinc chil,Ink or ... on live 11,5ulators by IncanM Lil' il liean type poten 

red Lead paint, either of which appcar co be, ah,iwi c,1- hal indicarng Lievice Ttlls i,dicator 15 fixed iii a 

4 effective. Preferonce is given 10 yellow /.Liic ri]0 long inmilated rod and ig adapted Ill Iwive r.vo pro 

mate due to Lt. bright colour which make' il fairly whil·11 Jilivelilently Connect 'acro-/ni, insulator ,EE fra 

easy ti observe that is has boen aprild to the work cap to p,ii. [f :10 ?otentiol is indlealed it is evt. 

withouc :msging any areas; when a red or bri- Ihat 111/ il]SU[ator . defoe(]ve. Ail fng,Nators forming 
coloured base coa[ such a. red lead is applied much part . outdoor bus struclures ure tubted in ihls man- 
preater care 11.. . exercised o ensure ti•t [he •ork lier at internls of Nix mi[". 

13 properly covered. 
creosore impregoted -[es. wood and steel 

ne lar r,/2 should be folowed hy ime or Iwo Poles r,r• all subject E. failure duo m rot or corrosion 

coats of a good qualky p.im, preferably " the alk>d at 'r just I.10/ the grinind line '·nce the collapse 
haae inamel 'pe· Again ic i. aclva•tage,m. lo hil.· m a pole cal have un'lluncle conwquer,ces al poles 
the kIRe coat • brigh, colour which will shi,w if d e ari· examined . chig p ]2111 at intervals of one year anti 
wearing coat L.9 nol properly applied. .e life of th. al,> thut are found . be defective are changed wlth as 

form of paint ireatment ./Ly he A Ini r.'i In Kil >ears little· may GS possible. In at least or.e ing.mu' [he 

depending upon ihe location of the ecu.pment, inbllectiunh .,r„,LI..] inspection a...d a high ./,de,ke of der/no 

are required from Lime m time co Ingm. iIi.1, le.in- ration of .... ... peles ard on investigat.on I wal 



found that these belonged to a pnrcicular barea which li,i'' .i. I.-,tutions m .,2gemer.ls .Ine to have . 

had been in service [,ir 1-/ ilini, ien y,·ars an•1 up. 10%er of,Lipment •rough hatchways. the covers I which 

parently had not been properly impregnaled 'Iii'l lir./. form part of the ./und floor. 

creogote in the first instance. requirea il lin h 1,1 11,·,wern the Archiectand I]10 Ulider- 

liking Ln the planning stages of le building te /111Lru 

An hi@h voltage overhead lines are patrolled . that 5.tablc lifting eyes are provided lier ..c h.ch- 

momhly Intorals to locate LirL]ken unil damapeil lasu- way ah Ii,rl cir I e Ntructure, rhal cover labg arc eally 
lators and any ortler condition which Iray regLII.. .11 le][,im.r and th•t accesg is ro• inipede•! in any way, 
tention, In the cage of long n,d141[ lint,5 -pply . 

interrupted for paintenanci on a regular da) in each 
RECORDS. monch, .... tile second Wednesday, frurn 2 p.m. t. 

5 pim 
Hilvi,v ']rranged the *em te permit plant m 

tr• withdrawn frum service for maintenarce it Consumers o. aese ]Lnes have accepted thib Ls nccer 

arrargment without complainI and It aggists greatly s.]ry ta urninge an effective system of record, to c'n- 

in planning and execu,Ing ·nainer,anco. The sure Ulat ve/·1[ the 9 necessary preventive mainmnance is In 

operated by the supervisory suff are equipped with 8 -riled Mili. 11 1/ ni,i MLir:ilent w rely 0, memory 
be 

two-way radio communic,Ilon and this permits the but rer,irch; should kept eS simpto pro- B posglble . 

per co-ordination of all wor< In hand and hc,Ids dll avoid Kinnccesgary clerical •Jrk. 

period of intcrruptian ..,!p[, • [,] .4 IllininU•I. 
Routine examination and cleaning of sub-sta•ions 

:s i.irried ilt lin .in . 1/1061 rin'Impll h.,lin y a. cle' 
SPARE PLANT. trlli·in .1. is silitinly /41.pped A•r the r,irpose and ig 

detailed each day wirh a .Ou) of 6ub-g•ations which he 

'There ure tip:·. when tril,·I[,1 11 1,•,elle[1 I 
9 

Engineer on the grounds thac ho 13 unnecessarily 
2 ucious 

when he duptlcates vical parus of his Under- 
6 king 

In order to ensure cortinuky of suppky; #c terni 

ring mair" seems to give an impressionof frwolous 
expenditure of the Undertaking's loan capital. Augmer- ar 

talon o'equipment and/re'lions Ind'iddlli[]n. Ni plan 
to meet Increases in load arc ofre·, del.iyed Ihile Ihe 

Enelneer· endeavoLrs to convince his Council of the 

urgency of such acr!09. Yet 11 1/ 'inly pi,%41111· 1 

pcl form normal prevenCve ruintonarce if lhe,·r p. .Ii- *4, 

ficieilt plant avallable to be able to take irdividual 

items at of conimis/on for 'c ncceb,iry ;,Rell. en. 

The alternarive co preverilive Iliaintulmlice is mallite - 

nance ir the form of repairs after plant hi- lir,ike,1 

down which id likely to :c I lendihy a i] pxpens],e 

pr/2.5 and ./1 most certainly =Idc incrinve./1.·iici 

to con5umers and loss of revenue m le Under. king. 
I is not, of cours/, necessary [0 havc· complete ['Lii,]I- 
cation of .111 .pment but the sys[em ghuuM be g 

4•9t•1l,f- M.nt,ln 

arranged that there is Afficient spare c=. .i I 1 11- 
•/ f 

aole Mth facilities to permit loads to b= transferred 
•in· H*I . ... 1,•1 . to enable a. main lern of pla' to be takcl in'· ,>r 

service al any 'irne. 
€•,t•In r••Mnn= •-• m„· 

Thig docs nor apply to smaller aer,™ coch ." 

sublanen transformers, etc., for whch guitable Nk.re 

units .houl be avallahle and 'liet, can I•) changed in g=,Lall,Ji, 

a comparalvely shari ane I the elent of a failure. 

Sub-sn•nons mus:, of course. . (ksi•ed ind drninged 
to e.le Bi,¢11 changes to » infide 'Aith rea /,inable 

rapldity; lore we find [113= sub-stuti')n li,i.,led in li] i- 

vate buildings often require considerable preparutwn 
for ch...1. equipment. 111. is dic to i tende./Ly m Fig. 1 Rubsti,lion insped inn l e< ord 
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He Ls reguired to fL:] iii I record 411•at Air erL. cv©ning peak load and nul /11 cabl ard transform/r 

sub-stacionshowlngchcresult of his n9pcctiL,1. Fig. L loodtngs; ·port,ible clip-on ammerer.Q arc Jbcd for read- 

He must note oil ./.19 and temperature iD' trun.i". ing the Loading of !0•· vokage cul,les d- crandurnicrs 

mers, and rea'ings• tap change counter6 and swilch ..ch are not nornially enuipped IiI ammoters. All 

mip coun[ers. and mua, ing?ect [he gene™ conditii. such readin. are recorded on *!els which are ScrL' 

of the @ub-station noting any-g abnormal such as oIl nihed in ille office al. lir willl u.ly S].uili| Irll'Imen. Lri 

leaks, hot connce·tion,4, etc. At'!rati)11 gau#r Te.Jdi,i•.9 cansformer or feeder loodliw or remperacures. These 

are *ed, not jus[ 'C.K." Such record sheets re... give warning where il i. Ilece,gr> Iii inereu'le 

are retained for a period afIer which Ihey 're destroyed. capacity of cquipment ar' pi, Ly ailaitionA,1 1 iw vottii- 
Sub.statien.9 havine }HitterioN lire visiled for 'tiery .- cables. 
s•cd,2 at regular munthly intervals. 

A system load 1/.91 Lb, unwiglucted e·.It·11 year when 
1 12 mon/ly interval, 01- sample arc t:Jk,·11 readings are taker. at five minle i,/2/val·, fur an hill 

from al rransformers Ind tested and the results ..ed ./.r the morning peak and again fur an hour over ./ 

ander,rered into a record card, each Iranbformer having oveni Ing peak. Endcdvoilrs are made to rhooac a day 
Lus own card. giving mall detall, and general hist,iry which is cool w. rain and everu•st skIcs Dn which 

of 'he transformer,ind dotiill, Ii[ all repairs 'ind ilia.r high loads are likely to be obtuiried. All main sub- 

3 Intenance. The reguls of the routine Oil test. cull, stations and load centres :ire read :liid ilie whole of 
5 

e refore be traced over a number of yea rs for each le supervisory staff abblged hy u nll. her lif electri- 
21 ansformer, 

.gure 4 shows 0]le s[de of I transfor- cians and apprentices are eng'ged In wking the read- 

mer record eard. Eleceical details ure an the r.- ing. care i. .... to ... instru•neri. }1 Irir to the 

verge+ test to ensure #t readings lire reliallile. The load 

[es[ readings - analysed by le Technical Office which 
I 'te early wincer electricia- uni,J mi,·rv.suny producea graphical rccards f 31 t·.11.h m.*Jr land ce[lIre 

s.ff are detailed to visit all sub-staIling . abott [he showing mornir.g and evening pcak loads f.:- 

TYPE OF COOLING CORE & WINDINGS LBS 

TYPE OF CONNECTIONS· H·V WEIGHT OF OIL IRS· 
IV TOTAL WFIGHT. .A 

OYEBALL PIMEN$•NS. LENGTH: OIL QUANTITY 6Ais 
WIDTH Q..E 1.5·1//FD 
HEIGHT: IN,TiAL rOST 

FITTINGS· 

OIL TE' 7 6. 

DATE I,04' " 1 DATE I€H,GM] Kv 1 [}An IKOH/Gul KV 1 OATE IKDI·0GMI KV 1 DATE KOI·*,1 Kv 

1 111 lili 

lili 1 
1 I 1111 

lilli 1 1 

MAINTENANCE· 

DATE FIT.8 REMARKS 

GENERALI 

-•- 

Fig. 4. I·ranstor]ncr record eal. 
(.ee... .... In reverse side.) 



MAJOR LOAD CENTRE- DIAL PARTY 
Lace' Tr<v,2«oe,2,1 & Fied¢,8 +0 L<hvse- Rot & EV Cemer 

&. ;2 - Porning - 2./.i. 
./ .al L Morrun•-------- .ve•lt.9 - 

DeW Pa•fy &=2 7>w,semv Copeci-4 

1C 

MVA 

1' 1/ 
1 

I. I. I. '059 /960 ae. I. .2•4 

T; 1.1 E 'YfARS' 

Fig. 6. Annuallo [ul test· 
G.whie i·/cord of t.pical s ilislat'on. 
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(a) * .oad centre as 8 whole; Bm-AT re N Trip I. 

(b) T!·c inuin sIepdowr trrin4f •T • Iprs. 

lilli .. 

The .in.ilys. so takes into accoutit thi ..halp 6.et- Re•,1... 

ssrum nicluding load fl- diagram•, feeder leidi. 

r. 12.1 1. 

u. iub-sul,/1 and truns former ©ad Ireods *ind Irm i 

ihis anal,51• the •xtensions alid developlriants for Ihe 

fullo•ing and subsequent yearg are Flanr•d. 

In cini- Iii.r.• I wouJ,1 draw atte./. to die f,ict 

that any progrannme of work. und in parcicu ar .1 pre- 

vent.ve maluter.ance prograrmic, depen(14 fur i. muc- 

ct·.. on ele.,labllity of tri.ned personnel . Tlub Un- 

dertaking has suffered for many icars fr,ir, frequent 

changcs If staff, both supervisory and aiti%ali .Ii,1 

dils IS now apgravuted by a severe dhor[age of elli- 

sans. This state / affairs has led from L.,1,0 10 

nine to on igsiona and neglect of some partg of Ilie Qk.!• •B· d.• 
'·T 'Int .- 1.--rk.+ 

mal.nance of J.imme ar,d a Ic. of conri 'lly . lic. 

direction J. 1. ual section, of the Undoralking. Over 

a peried er time al employee, whe'or lie· he 'LIPP /1 

sory or artisan, acquires a &.nd of SI•cuth«d krlow- 

ledge which elubles him to perform hig dutic·4 wil 

gri.ter efficiency and .led Ind ic wouk r. in the 

interests of municipal clecirl¢]Ey Undcrtakin©$,1 elisill·/ 

ai .1 [ime. ihor their omp!,Din'Ir inidit.lons are at 

1- as attractive as /08/ offered by com·r.cri e .. 

indu•cry. 

rinally I wish i. thank e.' City Coune il ni' Pill t 

Elizal»di and the CI[y Elecrrical Engineer, Mr. n. 

Murray Not>bs for the opporIunliy of presenting ch]4 

paper. 
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SOME NOTES ON TARIFFS 
4 

W H MILTON. 

j . .i. preall. 1.06. Mentionismade in the paper orthe basis of tiiriffs 
in application, not unly for large user supplies, but ills' 

1. (] 1. This paper is intended to bring to light [he large in respect of supply to domr-,tle c ing'mers 11/,1 1.,r 
num[,er of tariffs of quite cliffel,3. form which :,relnuse small users, It willbe found·hinthed/niestic'.smil]1 
overs'iis •it tlie ii,i Hent tinii user supplies are furnish¢(1 on a wide range of tariu 
1 , 02 WIN: iss lorme:c., Re marginal cost theory. is ilse structures. In manv cases, the roombagia of estliblish- 
mi,L[in•ed in some detail and the basis cird objects ofthe / 1 tiled monthly inciome . applied With Vid r i. 1,1 1/ in 
theor, are briefly described because th ere 15 imple l·•f its form For example, in some cages Inly und 'tra 
dance that the theoly is likely to be Lidopted e.eneivulv are uaedbutthe number ofunlts at various rate, supplied 
fo,·4.ation inpractice. Thisisduelotho fattltu· diring amonth is con·.rolled bythe number of rooms. In 
economil'/ h... sounded a note of warning / Il the pro some other eases, an assessment of Loadir.• is us.• to 
sent-:lay •lestgn of tari-fs ts likely [f, 1,•IM Wi ur.eci•nomiL egtabligh either a fixed monthly charwe, orthL number,4 
develo,mont calling fore.,equert[Al molifieniue .hi, 11 units tobe supplied atahigh i·ate (or rates), before I low 
might thenhave very serious repercusgions unthe future rute bcciomes Ipplicable Thr,4•iy simple fi,rrnaf L.ir·ilf 
econonuv, nol Inh of the Illust.. 1•1 of /11[' 1 ©unti·,el comprig:ng a monthly enal·ge which la Inde·iondent el the 
concerned area or size ./c domestic premises 3upplled coupled 

with Lhe :pmication o' a hlnek .. un 1 11!riff I. [·-u 11 
1.03, In order to bring home the difference In tiriff aimple single unit :·ate / also n use. The argurncill in 
suuctures which are in application. a relatively Erge 
number of tarifls are destribed in detail h ./1/ lot·mation ·.0 determine to whit exttint the dome. ic d.- 
ca808, thedes¢ription. det.Liledinor,lerthill: quite mand contributestolhe required installed capacitv o©sts. 
small difference in their ncidencc on •enunil, r Co514 
may become apparent This la .lore te 3110% thut consu- 1, 07, In sole cases, the .upply to domes,Le a. wel I. 
..1. /re expected Whave conalderuble able in under- small industriai consumers is eontrolled on tfu) 1•sis of 

sna/li]K the app!!eution of "'Dfs atky ·irA·,4 .dikh..,1 ihe ivollabiljoy of demand. Theavall,ibility is then '·lin- 
roqu.roments and use of electricity, breiti tile d©aired trole'either by minititure eli·cul brlikers (u· by high 
resuliscanoniv},0 aohte™1 Ifall consurnerb. reeducated rtlp.ringcapacity fuses,indmaryconsumersi,re .pilied 
I, un•[el'st d the triffs. The required efiu. !110' must on *1. sis. 

aisi' enable conqLmersto appreciateor realise the ne,eys- 1.". The industrhil er '£,rlim/roil '·]il:;s / consumer 
& for des»ing larit s in the form. whih are uqurl. 19 oftennIs' charged ont}c bil•ig ofhis LiggeEsed demand 
ainsumer relations are improved W+enconsurn[•rs reidise which Udkee into Jeculnl the number and iliting i. the 
thnt die suply author.ty niust obtain .in iii onomir retin n applilincea and the lighting My•lem Installed. lootner on It·i investments to meet consumer re c•.ir,·ments iII ¢·aqel, the maximundlemlindof guchconsumersida_·111£]v 
jnd•vidu.. ar'c]JIBSCI Ine'll,[•dirci dil Iii -U .J.1.1, may beonihe· 1,·i.,4 of 
] 01 1, 'I 'llte clear that, in oversea. count.... th.re kW or l.VA. The period tar dotormining maximum cle- 
1,3 no illie·•urnituthe oomplexit> ofatariff or the grounds munvt v,iries from 18 minutes to 1 hour and 11 has been 
tlint sle'a comple:,ity cannot be uiliterstood by tile conhil- :il'.i..ted /. L. fi r rl.Inestie pul.ses a . 0-Dourdem,ind 

b ntrs suppl.edi Quite the reverse ls expeeted id co'IMU- peric¥ might p.vide I solution ifthe demand ofthls type 
111018. andtarlff designer. donot fear intrf.•lli,·ing 1,[im- of suppl) Istebe inconlorated asanelementinthistnriff 
Mexitles because the congumer may not urwle,111™1 l!11 1 - I.rge users are ch:ir.ed in the normal manner 
necessit• for tariffs mking the form they do *ed by members oflhis association butt•ernestpro- 4 
1.01 kisalsotheintentionof thepaperloindlim th:il, valent system I a charge bas.flon the annua mallinum 
all.oughtheanalles of costs is resulting ·na eluirer dem incloftheconsumer lumplied monsured during w ntur 
1.·turoofthe or.inof thosecosts, there 'Stil] consider- iT•onll•s. 

able dive™once ol opinign as to the mannin· in which tlic 1. l D, Provision ts made i..,[rnest al! case'. for b.refits 
coils ahould be co• ered by 'e tar•ff designer. In ..r ifthe peak :oadiscontro•led Airing the winter period Ind 
#ris no•I• clear-cut rules canyetbelaiddons. also if the supp'y 15 used,11 I g specified off 'oak periody. 
that siandard tariffs ©t exailly the same form ma¥ be 
specified tor:Lpplicill- nn)•hcre, 1.11. Where opin,(ill. ar·• •miressed, they musl not be 
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2.08 I]i,11;[•rworils, Eseom's tar/8 are degigned or. 

; Commission, beingtheluthor'sow/view.. T. ..1.ling from th[• lisis /1 estimates founded on historic evidence and 

, Phis study of the pre.]emand hi: observation' fron'.11/hIL- takil.g .11'£,noill,1/1 1)rolecitcd fliture development. wht,h 
- - cationg onthe subject aid intervicws w.lereEponsible may dcv.ate fron the historic ionditions when applied to 

official g oversel, I tie future. 

2." When un 2 00. General Notes. electricity undertak.ng / permitted to 

i.like I proEt. and 'trempts tod© so, greater freodom m 
2 €1 1.per' hin·ebecr presented Intl. pas ontle st' tliedesipl of tariffs Ispermitte,1 thedesignerthanist. 
ice·t of eleclrk··ty .r .fa one deall. particularb w.th eahe -hen iln Inrlert Lking = required to go operate as to 
the principles of design from the Autherls point of .'w pir.hiee, 11'n.ir 'is possible, neither e surplus nora 

and the late/dealing farmoregenerally withtheaspect deficit•- which is encumbent'pon Escom 
of clectricll¥ cha]Nes 

2 10. The greliter freedom to whic' I h.ve referred 18 
2 02. The ,;irller ™por dellered to the AsAcciation, pi·!·mittr'il becRuso the designer w. have received. pre 
de,1]t withthe principles of design /,sed or. cost analysis sull,ibly, 11 directive as to the sources lim which the 

1]Litinthe· Itter liappr Jiverv ilifinito impression.screated surplus -s expect* and, '5 likely to receive some guld- 
thatatariff de.1.nor shouldgive very Seril/5 e....Lder·a- rince Iistothe distribution ofthe relative percentage sur- 
tlon to the u.ocution of costs between ConsulnerG and plus among the variOU6 Classes of consumers. For 
elus•esofen-iners •the Unais I "Matvno trallke cal emmple. those In control of the undertaking, and witIi the 

Fl[·rtodi>so. may Instructthodosignerthattne surplus 
should be obtitined from on• section of the consumers, 

2.lim. Whilstth. view thatehargesshouldbebasech. r./n//her/t[·niof permitting the another sect[..orsections 

.Ihility !(i Le 
ofthr· corsumner topay -has ..... 11 less than received Conskil:Nal,h· thoir pro-rat. share of Cost 

support in tile [Mist on the basis •nolnccesmirilvataloss). thai lis methuci nak, s 

avitilable oteetricity to the Inueat number of consumers 
pollible, ithus become increasingly c[©ar tothe authori- 2 11. On tie o. er h..nd. when neither a st].1/8 1101· c 

tic·% reaponMIWI for the development of the electric·ly der'rilispermigsiblcard,In particular w•enitis clear- 
surnlyinduatiyth,ilthishails [snotinthegeneral Nation 41[,id clown ¢hat intheevent of 'surplus Dr dencit result- 
al incerest beesual it .lifies the economic bases. ing E-n the i,ppliintion of 'la. tariffs, the revenue 
choice by U•er8 of clectricity. fr,imthe stur.duic prices shallbedecreascd or ./creaged 

br 2 04. Al iall classes of many mny be Ilware. It has fallen consumers to my lot in M equal proportions (10 
di3gli•le the propose tariff rev[8ions fromt(metomne andals/tariffi surplus or co•er the deficit) tke designer 
h;Ls noi•reedomof to initiate electricity supply choice, in som: of Escom'. Under- lisclearly inipliedthat eaca 

taklngs· elitsgor consumersis.quired tomeet itspro-rata shale 
i[ the cost of the supply, beoause the surplus or delit 

2. 09. in¥ 16 1,[in 'ir E"orn's glindurd tariffs, 'hich iS .'.11:ned t. be proportional to le revenue 01/lined 
uppear inthc achi//4 to 'scom'/ Lkences, requires [rol' cach /1899. 
the approval of the Electricity Control Board [E.C. Bi 

2.12 To und before 411£·h '11)proval 18 .iven, the proposals fulfilthe re'llrement. 1/Idile'linthismanner, are 

advortisc•[ lind subject ili,i,|c•Nrly to objec[©n from consumers and necoasgo for the designer to itotermine. as 

potential conhumers In the area concerned. aci'urilly as possible, the contributions to total cost 

ir].19/ fromthe requirements of each seplirlite Class of 
2 " In the ..i r,1 I objections bring [/*1.ed, in J,f OpU- consumer. 
manner, a public'heirinifbeforethecontrol Board ist'wil 
required. Only ufter the 2.11 date S m"r set down for careful flah d analy'sls©feost distriburion le de- heal - 

ing will the Control 13©-1 s pablo when i gin• its decision vnih surplus i. to due be obtained. The /[location 
re- 

g·.[1 to ./ 111]Ject].. ridled lind of uctual cost between the lasses is used to ascertain any support to those 

oblections %hioh muy have been ])ut fentral i>proximi,tely the during the source.surplus le de. Igner aims at 
course of thi· p•iblic hear# deriving fromtheseveratclassesof consumers separate- 

4. 11 i·'.ibles him to avoid a tarif' which would result in 
I los/ from 2.07. in Iny Ine cla•8, inthe event of the th..,Iircumstances. it is not use by ./ch mliprising that, a elugs of consumer increasing disproportiorately wrth for some lene pul, the Electricity Control Boa• hal 
themi9sage oftime, u·Jess hehasbeen required .subs. 141[rEN] that It he rurnished with full gurportingdata in ilise thal class. 

1·, M.. I E.rnm'/ pr©posed turlfs .howing how the 
cluirges i.,carril., 'it and whai llepinre lo betaken M 2 11. 11 r inalvues el the cost structurr of i.veloped 
safe-guaM le Interests of existing co•umers when undeilakin.s has led to the introduction of what is ortin 

additional cons'imers are secured (moreparticularly%hon t[·rrned the ' m.·in.in d cositheory ' to t'I. e.irc of chang- 
Arer" of Supply ure extended). ing '·i™ts fluc to development. Thia rheory is applied by 
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Borne sip,)]i, 1,uth,irilles and ig g,Unin[, COrslatiIible 2 21. The ./.1 por lillin.,It i. pr.... ; tile 'll<ition.11 ,. 

gi'Olla,l *erSC• I. 

cost per ki.©watt of providing, operating, m:Unwin.ng 1 2.16 ven' brie'll, what thil theory lits u.• is rAI Ice 
an,i Nul>i·misinktheadaitionalpantitself bee:n,•in,ii·iii / 

N.¥ rn" l·Al,11,11:hing:i min.imum unll l,Iti·,dili'll i.Ln 1]4· 
must be imased or tlic baqi,3 lh;,I !}te ni w lit,int i f]1 be 

nupli.1 'I]· :i relativelv long ieried of 1 I liw u ithal][ Ilie 
utills. for base load purposes breduse id its higher 

1·141 of ineurringi'loggfromthes,]er,fi9(,1,•Bir,;illl,in- 
efficiency and therefore wi!! reduce minninic lener. 1 

tillf'd Of Inel'I . Stin!111· cure i.aiso rriquir, 41 ]• r 

Spict 'the sile of demand, but 1 foc] it desirill ti de d 

firMI •il, Lfu· unit rate •apecl. 2.22 Inorder thnithis .IN'),Pl't Jr,11, 1]i' }mth•i· understood, 
I is nace'lary 10 ./preliate the ena,lili,in' 1/ /ier•tion 

2.-0. On „ bri ad basis, the rn.irgin" 1 inerp,y '• " 1 J n "·, 
of .entrat'- plant from time Io time. Unless ali undei- 

be• doser.b. ·istlie .i,t / aup],1,1.:in,]rlditu.,1 11™tn 
t•ing Ims an exoes.9 of generating i :int e.pacit/ {which 

energy toi, consumerduring 'pallicularperic•] of Ninc 
I ..11 be appreciated fi·cm this lh' the m..ill[ col 

ofthe.in·nial maximumpel: der'.il, 1111 g.'neratingplant 
varlegaccording. plant availability althetime,#cn, 

will ho brought into service. Tl i·; thum Ini·fuls 1]1111 phint 
<...iner or group of consumers receiving supply re- 

nink inK i rom irc highehi to th· liuvi 4.1 lipe• ating ctncieney 
lulres t'lit .,dilltional unit. There is them·.re n , Iii· a 

will al] be h service. • un udditi©na] J<lowatI is to be 
tior during #o year of the marginal cogr at N given ttine suppled, being from new plant, t.lnew plaid .oul,1 'ake 
of day .11 as hourly variation with the time of ill,Y, 

i>vel the ] oad from the les s efficient ]>lani "r for k.) 
It i. at Inee pparent .. tilit rates ussessed i. 0/ 

forthe period the low efficiency pint Muld have been in 
manner canon'ybe considered intheory becal,943 it woIL[d 

op•r:]t.r• and a credit to the marginal capacity CO.•s 
be quite 1]npracticable toprovide the necose]17 mi•tering 1,·n ihir from the er.c•n. eost ;•ern,inl, 
equipment to[,pply unit rates which vag with time a drly 

anatinnellycir. A conwro•ligo i.therefrirl' riprt·Aharv. 2 2:1 71.' ini,rgin 1 ,·rellry :Inil lin[•ity i [ill.orovelili 
marginal costs must not be derived only from le ae•.ual 

2.17. Ver,·carcul exami=tion of thisproblemhlist.likcm i·(,61/ previLi]Ing 'it the time·the· Ig... il rn.de T. 

placeover.,eas and I iscomfortinN toleaim tb:itthc diller- mirK.nat costionthobngisof cstimlit[·8 forsi·ver' vears 
ent. of margil' 6/.sts ..&/..... winter /™1 summer inlo the future must also be guilled i. order thar long- 

may]Banall hto pormt an •iverage beingbiki·niah- term marginal cost figures mliv Jic determined. The 

n,it living r,·40 to e,LI· fi>r ilineern. necessity for a long-term study arises from the aim at 

*iblishing rates whtchwit[ 1·oIrain l.pliomlle foratoni, 
2.18 On theother hand t. 'ti'iii· <Ii €] av' 41 fieri].·r i 

time. 
have been sho'.m / examination to . 14).:C ale. I 

consequence time of day tariffs are, not iiI al uncommon 2.24, 11 e next .lige in (he api}liclition 'thls theory· 19 
overseas. These aspects win be ]•11 I . 11 g.'. ler to ...tnlne, a. aecurntelv ns 1,©asil]10, the' e•n. tion 

dolail after mentioning the marginal demind iosis. to the pe:/ d.mund of the system mile 1/ each of the 

'11:sals of co,surrers Jind then O. lilir·Kin' Copl 
2,19, A. i. 10 . e.ectal from d. foregoin' ll. mai·- costs may be allocatal pro-ratn to thoge pe!,t contrilic- 
Ina! demand .st is 'c cost invoked L. su]/1.. :]11 tions 

addiC©nal kilowattotrnaximurn demund onille L..luilplinT, 
2.25 Th. m·.yrimA ce,uil'lly c. ni,ylie 'neerporated 1. matthe plaa. berngusedt©meetthedeinandis[ullv loide,1 
aunk rue N)plicuble touriliuscdduringthepeakperiod atthe particular tinle the additional killtI is requirect. 
When<finsidering the pe'll]; hx,(dinK, itispossi 010 alto- 

Inother *ords, it.s based upenthe aver.]greostper I. ]0 
(•tle,initinbor iii }i-·hilurin,•th·year when load re- 

wi,ttof providing add.cral planttonicel the requirelienl 
qui i eb ill ·)1 1, ot to be in sen•fe e .ind the number of units 

lortnal#Inalkil'Watt. 
sup,€icd during those hours canthenbe used to cover the 

2.20 Iflhe 'flditional kilowatt is required 111 11!mi ,}thi r ming,nal c·J,plwily cost. For the purpose of determining 
than die time of peakioad ca the generatir.ginstal latior. '.ri'T Lge unil r 11/ I. th{· I.] Snppll during the peak 
that addition 1 k.]owatt can be supplied in m©St CHSeS from period, the overall total of units Is ther. used This rate 

0\144111„ p./ and its cost i. ...relore relleeted In Ihi· mo¥ be 1.se,i ' i.[iblitiOn in bulk. 

mu.Inii] cost of energy at thclt time. The mi.19:,I cosl 
2.26. .c proportionofthe t.till 'llpplic<liu each separate 

iif de·,1,1/11 i. Lherefo- cloariv rollit.I to tne eos 01 010 
£•hissof e,]r,%,ini, r. 1/1/.1 w.'/ determinul. theaverage 

additional k lou·att *nie that new p'ant must be in- 
cost per unkt of supplying lepiirate el:ines at marginal 

Nfulled 10 Tne©l 't· requirement. In other woW,s, al n 
cost Imles. The likely difference in the rates apphed to tiri e ,·hen exigting pi:int is not aval! ible te ineet the re- 
classes ariges from th© difference in the ' shape" of the 

quirement, 11 must also be understood thatthe Rdditional 
load curves during the hours, of peak t/on into account, 

Mlowl. 19 one of a number, because th' additien of such 
i .]nul! quiintity .ouid not be the actual deciding f./tor. 2.27. From the units supplied during /0 hours of peak, 

er In st sir}ll, d en:·mding add [tx)na] plant. it is possible .Lblish a unit .ile which avoids the 
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aiplic:itionof ademand rateanclth[I ratels¢hen * mini- g.i• iron ..i will bo ofierec' to (;re.it 131·1101,1. 1[I 
mum rite ' whieh units may b. supplied during Me pook 
hours 

2.2R Unit rites %//ch'inG witli tliese/son of the rei,r 

and Iils© forthe pcr ods i,t©wh[ch the 24··hour {1Hv 15 Silb 

13.•Sig 
2 29. Metoringcertair.tybel©moseomplilated, /.t multi- 
{lial meters are available to reduce tle nLmber©I indl 

mit me to quote li gehedule of (lie [:,riffs Iro'n lili the 
viduan meters r.liired n :iplihill ·:iriffs d. gigned m 

coi,ntrleswilch Irecently,lgitedballusct'clotii] tnimi,er 
this manner. Time switcheE and/or ienote controlled 

of diatinelly diffei• tariffs [nmoitrt91oscveril ./.'.d 
rchiys ,]reused loselow.·i Lne Ipproprinte·,IlliIArdi:,ls for In order le Ilistrlitc Ihil pf,In; i P H' ' 111 fr'i [· I f 1 c lou· 

just low Those I han. 9/U.t/1 19'll len,' 1,111ustrute 
2.- In upplicationofthlsIDe.I .menuthoritlesavoid the con@ide"bledifferenceinmethods'dopti/-1111[[iree 
the full implication buIneverthelesa itisgenerally agreed ted towards the commol i.m of c·orreall 'hurging the 
t}int Ae miril,ri linlt ]Jiti, 1,hlelic:ir] be inciori»irnted in 

any .riff . thi Mpproprinte marginal cost. In conse- 

2.37. In o.er to avoid con[Usion i.nd lo fuciliwite an 
./Incic. some of the Init Intel applied 're high in re' 
lion W prescni-,lay unlt [liles which 'ire used .n the exam. ]on 01 th' coni]*irisons mi c·ommerig do:11 with 

Remibile·, when thev uppri),imitte i vern. "fuel' cost. 

Kiuoting f.•x limples from ..Irious '·ounlries (if L ® type o[ 
t,19( .ppliclibleto wh.twetorm Ii]Ne Pewer/lers, 1 

wi. folini! thiltlhet,•i·/ i.pliolgenerill¥ / O•e members wtl] proceed to the sm[,11 user or domestic el·iss tariT 
oflhisussoci,tioniintllwnscon· i•filirlesgconipkcated 
th.in those ip,4ied in ovc,·so:is countries. 3 CD Examples of Tar:fs - I.rg© lilli 

2.81, Mil.Lorth.,mlhfirith•.cnerseishi,/Ihe vier, ih·,4 3.Cl Just as in the Republic the large user el !44 I 

the.riffs ivill]:ible 94<>u'Eborendily unclersrocd by their phil].l on il.Ixil./. der™]nd b:, 5Lis -1 ilte rl•-rie•- 

tien, ing'mo ctiges, 1/n·)1)11cd to cons']ners/'herc·quire 
very Inue,h coneornal (hat 1.0 form .enel·. ciconsumer us litttous 20 kito, [atts of miximurn.in:In' 
{11•{•,fl- Louse Inillir murinerditsisr sho,ilil be, correct 
frilin the 'speet of Dver:ll| cooloinv lind the Nuirge for 11.02 The small user Is, on the other hund permitted 
Inch form ofenergy should therefore be buBed to take Iii eion/mic supt>lv :t small user tai·itf nIes .r demands as 

cabling. For example. 11 the .tion of oil highas 1• k lowatil 
oi· ima 

would be more econorne, in reality. in d r *rion.il in- 3.03. T].re / n. distinct Commim u.hel:rilent used to 
lerests, Ihen lie lilliffs of ·'ei·M ' 91 ppliers of ch•se distingui.• between •vt•t I Inwe referred 10 6 •he large 
various boinces of ene• should lio dosign,d in such a uier and small user classes, each supply authoilty ha/- 
w iy /1 the consurrer'sehoice [s eorr©[·l. There . of 

courbe, nri iniention io use com)Kision. bec,illao it l. 

api)reciatod thit e .Lch cons'iner should be fre, 3.04. A tv Britall to i./al large user tariff •plied ./re. 
elooge 

i 1, 41)[1 'if (·il[•rgy vih ch 1 e p refer' 01'he ag fIL/#S•- •i[,int iN 11,2,1 is 
u 

consumer ghow'd be able te i•ise· what his preforonce :.0&, rorcommercialandmiscellaneougpl.oses, furr.- 
• ill cobl him. ishedathighvoltage, therelaamenthly MHXImumdemand 
reahstic anci ni,1,11·,Lii,Lild liv filisi, ef,ir,IM!itive vulues in c]: rge which I applied us gne I Ici l'IIi of Ihe urnual maxi- 
tril r= murn deniand ..arge. Th' annuid :naximwn demand 
2... 'Great Britain, electricity s /·inelpalcompet/or charge is Kraded as follows·- 

*iN but Lbere Il,rl] illic:•lifin of i l'priee -ir ' In nn en /19.00 for each of the first 20 kilowatts I 
detivour to gwuy consumors in loir choice between LIds t•chargctiblederni,< 
and electricity, Other competitors tre, of (ourge, 0 11. R17.50 forctichof the neul®kileu-atts of 
coal linct smokeleg9 fuel. It is hoped. [ind expected, talit M, chargeable demand: 
a con/lin'r•s ciholu, %111 he b Sitil on ./und 'conollie /16.50 for I i·I (I tio next 300 lalowatts of 

grounds, then heing in the National inte·'est. the charg:eable demand 
141 5. 56 rer ench of the next 500 kilewatts of 

2 34 In Hothinct, ] guinal the impre/sion thtit, t„re 18 
tat c·horgoibledein* considenbte concern artsing fromthe di3tov©n·otansl R15 On fur •,ch i [iditional kilowatt 

sourel of natur:11 gls. Controf will preler.1 .i ..ry dif'i- 
(over 1.0001// (>f t. c.-le demul 

citit problem if prer iture cbsolescenceofe•:isting :issots 
18 to be livilled. This m. even iffect GIC I Britilin 3.00. The' chilcuble dan.und in respect ©[ary month is 
be nise it it not jit an unt bly thnt a supply of natur:11 deemed . be he *hest maximum demand established 
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ir In. of the 1 2 ir< ilhs /,9 to unil 1 101:1/ 1,!2, 111:I n, /. '.12. 11·e,aine adjustment'.111•sil'licible feriower 

Diring thi firsl '.2 monlhs of supply, the charguili' llc- 

rvind is derined. be:he highes; rm:iximumdemi.rd es·al,- 
3.13. Theon'riltesarolodecreaaed forth<· firstlwo 

hah,v' Di inv / those fir,1 1 ) rionrlis -il the ile,]Mnil 
ste],9 Ellthot// Mo number /1 units per ./ 11 in esc 

chal·At in respect of lac·h :irthe firct 11 ir.nnihs . caleu- 
stop rein.UnE Llialtered. The decrons, in the first two 

luted In /O 111'lltelt domn incl ./c•. 1]to rl/tr• ii' c.1/mi lice 

ment of supply Ind rctrospective uill,isl. f·nt in iri, for 
be·ing i,hn]·gerl lit he glini: 1,]Le in Iii,.1, 1.1 14[' laril 

1 revious months fr each m©nill Hicen, m and . ffnal 

adjustment intheaccount forthc 12t'i month, 3 14. A 91./. t.irlff !3 11/0 proUM.i :01 of/le:k P e- 
.t·redtoas restricted hounsupp' fortherm,] stor,ge 

3.07. In other words, the /FIXin Lum 1(·1,1/4,1 7. 41· id 
p•rposes also given 01 '10 .oil:!Re I ll 1/ c•,se. i' 

hased//die a.nnuul mudintin• i.,manil mid,4.1 mli)- lihi·i; 
graded tari ff I nval·able . endir., upon L. off-pellk 

niont]Uv maximum cclii:,1/ 'i s Ki'llerall. i .Dpi 10,1 iii the 
burs during whic'h the consumer requires supph. Republic 
3 13. C the supply i. rest/L/ted to the hollis billion 10 

3.08, There iman adJugenent for i.o,ver fili·.r, th<· lard' p. m. und 7..m.. the .riff i. 0.44 ee,Ir pc" unle. I. 

being applicable . iny power finetor |Jetween ur€tv 'In ho»ncr, theconsimer desires thesupply tohe turnished 
0.. lagging. ne adjustment for power factor is by lor '"urig od houn. then lin off-p"ik rilte ls :lu.1 i ile r r 

way of n demani] surcharge 01 15 for each 0.01 by which u suriplv furrighcd betv, een 7 p m. Id T [1. m. .I lls. 
the averNIc lagging power factor Ina month is less t]An belwern nocin rin,I. Stiturd' 'ind. u.m. on d. fol'During 
0 83. it is noteworthy that the average lagging power Mond•¥, and ir This caae the unit role la increased to 

i. computed fmm i·eadin. 0, a kik.att hour rotc]· and 0.:3 cent per unit. rul·ther extended 'our@ are also 
a non-:versing sine meter. In other wor[.I le' 1,-i cons[Eera as cxff-pe.' whenthe sappiv ism.Wl© ava.Wo 
factor is defined as being the resultal of the total 'Whr 

(energy) comjonent of the supply in a month and :+C total duiy· •nd 7 a, n on·.he followtng Mondi•y nawell as during 
..Ah' reaculve la..1/g comient of-hnt Innd in' iminth. un> :hree hours bet.ve©9 11 a. m. ind 4.3A p.m. .hi, h 
I folowsthatthepoorpower factoraften/52./.ted K. are from time ¢0 [Inie •peclned by the supply' Rurhorit· 
light load cond :tions is uLken inin account! Tiot being die- In thi: .1.0. H /[1] h glier iu,i. 1 11• is 111,11, a 31„ h,·Ir,: 
regarded as •ould be he lase lE the power Mel¢r of the 

consulner'g 10.•d regiLired to be [Issocittted with th£, linic 

of mi.Imurn demard (wh t.h is thc lage In 'VA m ximurn .,16 Al these unjt lites nrc n./.,ble,4 Le r! c /11!ic 

dem,Ind tariffs). snall adjustment 01 0. 00031 eenE Fer unit for aeD com 

by whichthe fuel coar '•iries fromlhe st: tril basic·eribl. 
1 09. The :harge per unit is :!lso grad©.1 1·lin '/prol 

3 17, When off-peak .1911/9 ,! r·p u.c•[1, ther'• i. 11/ 

imately O. 9 cent to 0. 5 ©ent, ¢hc g:+lding being dged on 

appr®riaw mor.taly ehurietooow'rthc c·,4! Ey'melivir. 
the numberofunits per'nonth per kilrm. of the charge an,1 Iime-§•Aitc•11 equi. int .1 4, is .r[].:de·il Ir/ [lic 
able dema•d and bei¥ in tltree steps There is :'/ rid- 

supply nuthoritv to contrr these Mupplics In addil.,in 
justment on 'conunt ofthe costof coal.,ich Is applicable 

tu lie monthly Ihil ge for the moterIng and time-q,itoh 
on a monthl> b.. le-ng in respect of the cost of 0041 in 

equi,ment, the cons,imer 18 requi'rd to protide, iiI his 
the preceding month. 'rhe adjustment iM l. ver. Imlm 

own cost, suitable .witeneur oreontactorg for control- 
steps being 4 0.00051© per ©ne cent larfulle' M thi· 

Ung tho au•,ply, rontral lili,41 effeeted bytime-Mitch or 
cost or ftiel. 

orher method of eont.,7 03 le supply aut}•0•24 
3 10. tnthis case, the maximum dem:inf| i. Inell.L,red ori 

1, 1 8 Per'!14 Lhe· mil' li.]1:int restriction app' Led tr 
u hal[-liallijwl thoughinsomeeaacs,e•ther;ione- the lulihibi, it¥ ill t]'03© off-Peak tllriffs is t'tit the con- 
h iur or a or-hour basis is appli{,3. If a;,0 poir,!4 

MJJJner 1]1"V nut UN{· [· i 1.L rk·]lv i,L : rv Dther time for the 
of ..ly are furnished . any Ine• consu,Ir, th· m.1.1- 

sulne puiwbe Im his use • the restricted hour "44. nium r. tanlishe= 13 the arlthmetical sum of the denli,n,1 C·I 
For example 'f lke .upply is required for t+erma] S•or- 

each of the points of supply {in other words, 
age space hoining. gulnlementan· hoaters ma>· not Iir 
canne,it. ·i, the norin,11 'reuas of rhe consumer ·rni 

3,11 1£ the supply ts required ror industrial pull ;oses thel,·rure unlebs all necessor> gpace healk' requir E 
provided /1 high voltage, the mnximurn demirld cluirges bs th: consumer is prolded ./. the thermal stor I &-E 111·t decreased trom those previously mentioned, crl souri'i'. si:i}ple,T•entary' spait· henting must be obtain 

becoine p16.50, It16.00. R•.50, R15 1/. ald I. 4 .50 ......le of gas, 011, fr ot:ier ful, It . alio necc·8. 

lor the same"gte#nlhe demand as mentioned earlier. Sal V. M rall i k..1,1 for the reetrietcd how· supplv circuit to 

/ i' to be obsen/ tlmt, for the [irst 20 kllow:itls cf be com" ete]. i...... fromall other I h ./'it 0, Ind Insiloh 

chaireable Inand ./ decrease . m 30. Qnd the de m.inner. 03.•1 ir i. nD' pn:•iblr i<, make Unwitt•ng lihe Of 

er©List ..comes ./.ler in each step t. r final iii,ei LIe· the circuil Lor.r.vott'e Burpose th,inthal specified in·he 

of onl. 60/ent8 toi demandin e·.oess' 1.00'kilowatts. •11-bt Il•StRICe. 
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2 '. Tile s®!11' i,i'hfuity d.o .8 rhe r'mt to '11. r-e 

thi e·ansume" litillic eob Lo wi li• linat I * ii, Int- 

U. (]DI!61 i [·ntir i,ni[ percent varintion Intlie coq•.... 

pi• ton in Ihe c•,isr• rf t. 
:. gli vi,kalte S.11>! 11' » 20 In ina,11 ) a [ (· I p m.1•1]r.Im fielurnd tarir[ IR appli 

i·,61' i, lion/·f· .equirom'n: el/ecln.unier i,« codi 40 8.81 Thi lilli itt m.unium demall I. ditermiled M 

1.\ A :indlhe In'Ni,num deni,01 •hili·,els.Lgair· gi i•(led for Ar 0/1 Li iii, Ini' thaVA.nximum de,na,id i. doterm]ned 
Ini nur,wige •I :ippl•ing I!,Istariff 1]'. mi ,-ing/0 kil.lt ·unpere hours ./9. as./.sinA 

•lieclen•.ird o,i n lirlf-hour:,eiiod, 3.21 Wl·e· thern,iximumlemand istessthan 75kVA. the 
chai·g: for nmximi m :lemind la lised or. kile'..1.1 men- S .92. 1,1/fillind. lhotarills /vallablet.....9/mels diff/r 

ir 1}Li I.,rge 'Mimbc r o .re 's jnt' I·hich II'll/nd 's sub- 
and Itl. 01) uer kW in I]·e summer mont. 'liviri. 'I'hough theroisar. ov(,1,1!I Gr.ernment:leontrol 

./.rili,1.lilii|[sltion :ind 'taill'idil.lion Theal aims 1.22. 11 th,• maxiinui' 'i,·In nil exceeds 76 ./. then the h iv' lit ton achieved 4, to the I. t·,eal 'Tie. Tho gr;Irl. tlriff 1,·ei'nioq/:plic:Me on ..asisof ine...1-0.1 tarlrh .ip![calil: in 'I<,11.1/1 are even 'VA. There . /.0 / differenic n le mi,re<unip]:ent. (harges Iii thi lh:in 'llose I lute al·end, men•ione.. The unit 1,1 le·es ilemand crentril in tho winter months and the demand 
.ir·, il:win gM,ded, as for 

c·Kuteelin example, from 3,(100 ·hi' .'mmer mon./. units per 
1,1,]nlli toover 200,©(knnlts per mo•lh innineG,teps wh.G 

··1 2, Thechale]/·rl.VA / m.lin'.domancl 19:rrai»I VA. iii prie, [Imil 0 k / a ce' (Dut¢/ down I© a mini- 
iii the has. ir Ille fir' 200 kVA. the next 3,10 ..\ 11·e irL,ni d ' . r·,·I[ per unit (Dutch' t. Il' 'f which figures 
next 5(ID kvA In,1 IVA in iliklitkin Ii• 1 , 11[»J kVA L ti re· i. In li>!irecidble uddltion for the A.. crl or 

fiL©| • 1@ttl (a distinct from : 
1 2 1 Por thi 4,1, smal r months, the ..st block adiustmenth i. c.rged 
l Ai 70 per J:VA. 1.0 leconci block at /3.27, the ./.I :].8:1. '['lir el, Irge fi, r the· mliximun. dimand is 111,0 ..re- 

block i. /' 026 ind forkVA inexcess of 1,000 UNharge ded 00111 h, rolitct ulthe at,41. . 51:,FA rd hi blocks 
is /2.00 ,•er k\'A el' khol·"uaof ...imilmile.,ind. Thi, 111,/linam.mund 

./.C is.imp· i.d of .9.25 1,1.i· two component. the en€ being m •immormi,lit,4. 111/ foregoingchni•ge,:lro 
i.]11 [•L 'flhedemind theecnsumer is entitled ./Impose 

ul,1,1, Dir· .v:,em Ihie·h L. 1•:ithei .Juivnlent le n notified thi . ennd lil[]cli,11:de·entb [orthc thiril block a. .con. 
111:,All.,rnilenuind) anti rier kVA for .lern ind in excess (it 1.000 theolha component Iringinre- 'VA. 
I.'01 r ... ....] m...ired ma:.mum demand. 

./ 111 0/€ ense. the Wh•lethesupply fgfurrishodathigh uil•- chargi·P. are volbigwhip» raihed in resp 

the dem,Ind up fu ile fir'."low.,/4 In the 
ag€. chal,le for the various ..1//Li'. 100 I.'10- lilocks in "mtu 
b. red/'c' 10 HM .,21 [U.I>. f{2 87, nnd/t.(·5 Ir kv' 

.® kii.•' ce·.fr lor the cemal/1 in 0,(ceas i. ne 1,00(• kVA, :he fr.lIO,-46 ] u[JO kilowatts. r./LI f.r 
summer 

f iemfinci in excess of 2.IJ00 char= kilow.ittl. are ']1 reduced 1.2 -, unt' pev k,VA 1.% .e 

gummormon' charges sctout forthe I.w· Ii,lt tge .li],•lv. I. 141' the comprin Int af notif ed maximum dern 'Cl, 
l 

:1.27. The •Ainlier,/Inths ie· eli·irgo for the th·,81 1,10©14 per kil,M ... re[,arded /' b:ill all ...tic per Innum 1. 

1.41NrvemB lecho I:is davof 0/lito'...cirl·te]·recluci. Lilthe shge'ofthe hlneks Feruar'·, an<Il]1• summer 
ti, Ma 'm enn:-thut(• Il'f· billi,nec of Ile fili•ing,)01 kilowult fortned/mn/(i in,inths inox.S'O[ .Lnalill pol·]nd 
2 001, k hi.·itcs I or tho 'Imponcni of the 'fulrue :11·i» 

1 28. The '111 n /'. 1,/licable, ilil li ],i t,voen (lie /% im·, r fin, Ae i.tual m:ixtnium clemard over Uw I. me i ange, 
-111. .infl bigh 1,111;lge gui)plie* bii, ii·© the same foi the charl© 16 2.20 florins 1,01 14]lov. ilt fur thi fur·.1 100 
h,ith the gun,rncr lind win(er m,inlks. The' Unltf :ne k[lowling r.:u'lille 1,23[lorind ./.,0//1 [orthi· i 
i h,Ii·god or n block rite ays,em, t.ne firht bloG: por l:'A r./ in,Nee'llf 2.000]ile,unas. Inis ..'i· comput.. 
£]r l.linu.Itt ' ri a• 1/,im ./mn. he·in. followed 1/r.i Ic·c- ip thi· ch:/R'€9. how ener. /®t completo, bel·aus'.L·alt 
e'a 41/c·k u 11•t•ieeth€ number ol linits pri .VA "i lilli'- 
watt dif mium.n 'lf,Inind uldther©.Like·14* ren.tindor I ful·1 fli[ (h.L i keN Iweing (]n :rn .Innui] br Ii. thouirli pa>- 
h,ing char:Ld l¢ th' 1.3,0.t , al'. nlili Jilwillilv. The r·r,4 of fre] used for thig murement 

0%1 b «btid Wthe unlimiltesciondble·k, che l>asisof remaining,mit•i,[Irig{,1.11 7,60okili,pr:im-Calinlh 
. i 611 i.1 I mi :il l inc ren.rd by 21. 

thulle 'In·ge• l.eimle u.1. m .0 Irs. 1. 1• -11'r· I 2.:,4 M r, lin' r. c: i're n],ic subject te :idjustment 4 
these<ond lil,]ek the ren,intler Ilit' '•1•111.1,1.11 Il I. 

,·05[ 01.uel 111® being •djusted le lhe lihic priee. 



3 37. [f the g.[3/iy i. furnisled r 10/ v.'ta:,e! 111( rre,I- wlitt inexcess of 1001W Airinkthepl•,A perlili| Forihc 

sldet maximwin demand 15 increae{*1 b> 24 lor the mir- 
pose of appl·ing the charges and the measured unils i .'e i'karyd forat bi• florilispork.lowntIrIN,>ingllie enme 
increased by •9 for the same pull)ose. Mui·Mage.. 22.50 flurins perkilowlt· in excess .100 

./Ltls. nis intter amount is 'hal'gLV for tte i.hole 
3.88 Provision . made for I reduction iI I h ir'Ke' lii 

(:. 11'ind if there . no dem Lind crouted dur. the peak 
consumers if they ai,ree to reduce their lord .iring the 

reak 10 /1 period. For exilmplc, if :le consulner. w,1 

in ad•ance, It... ··· . reduce .5 load lat least 159 
1.eri. i. excess of t. m:.imum domind mi]ted during 

in le moith' c Noveinlie' , December 'Ind J./IllY, 
le peak pered, during successiveperiods or Nhours falling .twrer. 6.50 

aia 9.10 in the morning ££between 3.50 490 4.10 in ille 3.45 The balle unit rare 18 1.75 rents (Dutch) perunit 
afternoon er, cllornatively. [or ore +our brt-,n 7.24 plus an extra charge per unit in cents of 
uid 8.40 in the mornlng . addition to fir!' hi, Ir' },i ·tui,i•,1 

4// 4500 
4.20 and 6.40 in tile afternoon, the mnxi•num dem. ni! 0 2; IGEE ' 04 =IM 
c,arge 11: adjuated to give him the bene. of the rirh" 1.1 

inctdonce on lotental peaks The adjusnnent . mide The item I is the [lverlige price in conIs per 1, 000kill 
h reducinK the of.-peakper.01 maximul/demand b. 401 gr•ims (based or 7,600.-logri,in-calori'Bperkilogrem 
0£ the excess of t.e off-peak maximum dem:ind over 'he of the fuel actually used Bul:].et to a minimum oesi of 
maximum demand registered during the ·peak .r!(xi 1.50!k. This proviso 10 Ihe' formulli ensurrs that the 

(oshiblished Int® months' No·.ember, Decomberand 

.!Inuill' ri'ring :Rated hours, ihic' lover thf· ..f·m 
S. 'fl. Thr :Arn,]Uve Iriff, i,t the optior[ I tho con- 

innu 1 ™,tenli,il i),oak Deriud). 
sumer, does not include a mrximum ciom nd chai·40 as 
such, trie anrge for demnnd being incoi·Domited in the 

3. 89 There,4 1190 11...al ni,ht rate ut the e®on o 
unit rate by the application of a speclfied formula, •hich the con.merT the tarn-f for units supplied during the 
iake. intoaccoiult nflirectlv bnt} rinri•iminndi,man€i ind 

per# being 0 4 cont per unil for (he first 20.000 units 

per n,Ind, u.crl :luringthe liours from.p. 
wills U'H,1. in, t./74.m. 

plus h ,1 cont per Linit fer nfldition:,1 .initg used during 3,47. The formula requiredthelleof' numernlobtalned 
that I.riod. 1Joth Irlecs be·'ni• subice¢ lo the :iddition of from a schedule which essoclateq the actual m-imum 
tho cos: of 0.45 of a kil.r•;m i. filel iler.knd with th: numer']. to he li| .1. 11 lime "T 

,unch isthe cniculard number of hours during which le 
3.40 Themeth. of applyi./.del'unrl formul:i is (0 

uctuallinit, used would have beenuged hndthe consumer s 
nduce. e niaximundemand c·reL·tril<Ul!4idh,Dirre,trict maximum dermnd remained constant for those hours. 
e. hourB'.40'1 ©Ithe difference betwi·' ailir Wl,JI In,•i 
mumdentand erent. durir• thogehours,ind dl•edcm:in,1 3 48, Inorder. arriye .the priceperunit,thc.,meral 
¢ re:•ted during the restricted hol.1 g. In other· words, [ocresponding with the con€,i,mer. netual m.,•imum de- 

apl•roximately GOt¥;of thedeinan,1 ehargeis in 1rs•ject . ni:ind tag /01 01 ¢ In n schedull) is divirl. 1/ the ..11:irl 
the ililisation of the transm. on .*1 distribut- rootokho time"T"dirlved int+0 foregoinj, ininner sib- 
s..tems joel, however, to th it square root rol e,wc'ling 70 ithc 

pquiv:]lent of 4 900 hours). The .Lineri,1 corrospor.ding 
3,..In anot'. •ection of Holland, the compIici.1 with th· miximi m ,]rinin,1 -11 © A·orr 1 6101 times an 
tariffs which consumern ar'e requ:red te understand [11]Y act/,d muximun. doilind of 10 0/lo.Elts'o'.12048 Imes 
inay lie illuitnted from th© following. ror indls'.1, 

a m.Ixil.lum 'emrind or 10 000 kilowntts, the vuriltion in 
users two ':/Iffs are regarded al the mil iril.'Irtalit this factor 'I not. however. proportionato. The actaat 
hy th'· Mup h l.11]/ritv Ein,1 ire des' ril*Id asthe 1.WA,Whr .ch./le of equivalc' numorila u.cd in the tarift spool» 
1 i ri ff Inc tful square root I f 'me tariff 

fic·h 2.9 ,/461;i] m ™LIT,IL]nilim,In,lb with 23 corresponding 
3.42. ]n the [irst tariff there is a monthly fi•ed * numer/ls. an i.termed le ..mand benween .·o demands 

plus 11 charge forthe nl™mumilentand plus' chan<•jier spec·ificd in(he schedule correapondm' ultha calculit. 
kil,>wat' hour /·hichis mat[/ upoftne bas' price towhich r ifi)['rtii. Iti· iriter nuliria) n.mer, 
is .ded an amountle•lendingupon thecost of lic fuel 

1.19 Il !11 iefere folio%/ tbut the bas' price per unit 
3.43 ...charge forthe litalimurnde=lidisgraded M varies with the consu,nerls load [.•tor and is obvkouslv 

Focks of demand andal.otake.int' accolmt thernaxim' /1 a ct,1,110•ite if :i flemind churgo :ind unit Inte. 
'-.1 cre:itcd during the peakperiad a.• thi max.mum 

8.50 The uniI rite lerited film th' fore'DinK formula 
ileinund created outside those he fs [ilso increased by the addition Inn amount calculated 
8,44. ne charge for the maximum dem•nd during the - the Imbis 01 l e extrn i.mount derived for the increa5e 

peak period drops from . III·ins per kilow.Lt' for lk· in the busic· r itc of the r..Live t./1 f bil in this c.e 

fi]·st _'5killvs./ iii fow· s..... 32.50 florins perkitfr the factor of 0.06 1. variable t'or calout: ted equvalent 

5,5 



1... F.: Inpies o] T' ir.2 - Small User'. 

4 ( . Comim• 1,1/ rlomestle ind Sm,111 l,Se' npeli 
tariff Al ('ons,·Iners -Creat Britain a..Linhave achoice 

11(,pr'Lilion fr lb' ne ir< 1,1 111, CV St,plk,wn gubgtot!,•11. •lin·IL i. h,iwmer, restricIed. Tho tarifis 'lifferinthe 
TI[•instr]Ilril,iN,ilisian fromthis gource isitscpH.,le 
Ii:,rge ril I f• Ile, 1 ited for c,Loh spoll[10 enae. uiIi,r the contrul of Analoards .ci, in,ome casei, iii 

hi•i lin: rit r lili arou. In the case of ore ©f t. real, 

the chi ice open lu IiI domestic tip¢ ol ol,r.61Lmi• , lili 

helweco the follow n. t:•i·ilts - 
1.51. Or tlic 1/ls[s It'/ consumer having ' maximum <le- 
intind o[• 10(Jk[Lowntta 'ind uslng :300.000/1,1.peranni.m, 

1.11·Iff ,hiclic·. 1, for the p.'ment. 01 i lixed,ha]/e w ch 
ill·,1 01 th' ilitern:itives r.ould reault in an averap C·est Ner,;, wrellv b[,/1/ the intc nan. 17.'centspel·le©I 
iif Iii e.lel ot 7.1/.onts (Dutch) perunit "hile.he stein<I 
11[·Iff /011|il .,bull In,n·Jvorlig{Costlitheorde]'/r (.2 mt. T|. ivel'age elm·ge Der unil L·csuitil·,g Tion, the 

Hille:,tion / L] I larit: is limited to .1 Mili n.ir. f,i, 

I.Wt. Th' second tur fl fferentiates between r.4#1 Ind 

I 5 I. Iii E ··inel i 11(1 Corm: r." the i irlieu ser w. [ff' are p[·i· week tor In . de• · ..e ilm.<e lot units used 
i.l bo... same ng In 

140. insorroenfles, thesedemeats Ixingkia(led. 

3.56. A]w rcq,irem·Jit .over 1,1 cllowlias 1. charged 

;'Z ='.9,2 -71./I:2'•22:''tul.Th,Urt,•21'. M 
Mise},ae, 11·,e niaurnimdom[ind Doili/ ]s 16 mli,Lites. 

3.57 For ndustrial suppllis. (he ch:inge is of (he ertlci· 
. 1 * neh i. r kilau '11 i.·I nu),111' p]In Ih-nil 1, le 

inte:• [ds of use inen the chai·ge / ther tixed The 

:1 . Di,ru·· L,i, f·,•11·.um, 1 I nre eh I ,·iwe 11 ii'Irrlv :Infi 
inclustri:| con.... inonlhly. A ..4.11 charge is 

4. 07 11 / Illen fr, inri 11 !1 1/hess ,:rer'.ses 're cora- 

.]I . l i| duln I. 10 ,/i'h ]10 is ' titled m lai In' of his 
b.08 Wlen premises :ire combined, there .lic, :12:iln 

0[ in. :)5. 1, the Ight ./ I. i·:Li· t ' ill' the charge 
i" i·[1[4, fiL,irlir is R12 25. rlic bnit rate, nrethe 



reri. t ther,nfter Th· block-rate .npplic:bletothe 
nii,Til)crsofunitsus•[per quarter. 
1.I]. 1,1 •dilition te tho foregoing s. Eariff rotes, the 

41¥ ind . · Sendfiv. Obvious/, some test& inu•t be can wil lili,c·1, 1. riff 0Lfcrecl ir three Liturnati,e forms 
out ili Llill {·mmection I·. whether or not 11• lonNumer 

h' ck 1/the .ame as lat apptical' 1.spla of ./ I birt•. uill h op- 0 questia To gunt·d a..nst Illb, 1/?ssi 

10 11,1 pul pele 'il i n-nhired promisrs ]5£, fixed number, 'Liki", Il Im• time to re-assess the consumer's le,lult·,L 
Ir•nilinher of imil, inthe first ,40 bloolainth13 ulic]·an ment. 

tiw, I i.i·nili d i,1,11 r 1,14,/ f. the r'inlinu,9 dcmu,(1 to be 
4 17. There is also n gener' off-.:nk IJ,1·11| 'Ind,· offorcd lia..i· tathe Cons:]mer. Thegradingcommel 
w..'lialinilic.!etothosoo.ruit.' i·,11'ri JIi,ill'll,11.- r•.•• „Ih up 10 6 kVA, with more unitg in each block, and 
switchn' ind uht, h can on]v he used .J ing 1,0·01, in blocks of 6 kvA le up 10 40 kVA. Tic nimber purilld 
sol 1. the supply authorit>. Ah pl·...I. i Ihere nre id Imib iii lurh blriek is increased pro-rat·, Ioer.ch 5./ 

i ' rivilil. bility. in ot.r wur... the consulner roquiriiI wl,en Ihe bup,ly 18 lo he made .'.ailable' •1 Il e 11·41 
lirl.•Log:33'ind 40 kVA is required tor» f. .#t time. 
n, 1'1.in, will' ir .]e, of the first two blocks as a cons/- 
m, i WILOSi• r,uirein,int / Ilmited to 5 kVA The un,- 
riwite'r. r./ ishourcvor, 0.02....th. rerthe ./er 

¤[so Mfs©d ef Rl./. 
t,riffs. 

1.18 In the gerand cule, the hours 1.11. It is d. eull vi chailibilli to visual'le any .clvantage I. a .04• lor. 
hetween sunie·' Lirig .ng from Ihig kiriff in rel.ion 1 p. m .. 4 to the alterra p. m and between . p m. ..il 

tives :.Uabll for h. selcetion 7.NOn.rn In !114' L. 11/ im' rnte. n e inc e.»ed D 
0 4 / 1.·J 'init the fixte charge lainiN the ..Ame al 

el 4.12 An LOw]·nathe eli r + Ir, dn adclillo,/1 b k 1 to the' forogn]114 Rl , 10 / gri dod Week I Ii,4 tariff -,mu i· 1. 

14 nie •hieh inelurkil /,ghl m. 1/ r.,14,4 unrl in that ins {1//fothenigiti,tri<d. 

thi•,1, 1. 43 1 ..1 /11,1,·gr i. .1 SO ti uhli h 14 Iddedan 1... '1'fie]}11.1,;Irif[ involvelar inerea......eriod. 
adeit[en/.Lmour.t of /1. 30 foretch GkVA or plin theil The illy period . from 1 . m. to 4 D. In, I. r*fore bul 
...hichilte mi'Xi]91#.cm!,™1 exererN'i•rl'I..issega. thenightlertod 'extended .n lonmen'ing .9,7......1 
ed demanri 

ci}' rili./ til 7. 10 t.m In thls i ..c the unit r:lt•· 1/ 

4... Tht .... of the blocks .. d Lfters from that. 
111·cmev nientii,red. the grading in the elise el this t.irill m.1 1,1 lirt ·,1 /1... A. 1,re, iouslv, tb • '.,i 1 10' is wil] v 
11[·inK I, isol 0, the dliv : sgesserl in i.imin, 11[·••1,111[i t·i 

quirement of Ihe consumer The u,Vts used 'iring the aiu. LIe asse:q«·11 demanil is :•[.1,) th,1 ll"mu'•: t,1 1(4, the 
re.: r Ir•li 1 hi,ur (off-re,110 period b.wccn 7 p m. a rl 7 *lority ma, 1. aaenably tillut·tl,aw· •.ihe ruxin,im. re- 

thil 'lible inthe ..I night. and dav tariff concli- 
4.20 A feature of the loiegang ta J Li|,i UWU].1 ., ti(in'. Li> the 
sluan liser c]HES is ll. 4 thiv fla . t:•c' into a,4[tin 

I.1 I In Iddition. p•>vision 14 made for a bloc< week- 
end tariff In th's ense! there is a fixed charge per Ihe ineinises. loailing heing laken int,i ilioint m ·,mne 
qual·11,1 0.1,. 1, Rl 03 forench .VA orp:irt there 
. hv which lie .1.1]num demand, whioh the luthority 
.I·,Liu·,ilt. Ii•'0•ide. excood/thedn> assessed d.mand in 1// '• LI some Lit thearras makill. In/,1.1 . forell:11'Kes 

va.ry,1 K with tlie num >e, 1,1 roonih ,•11 :L nkimber it·41(al coun t t.15, Tht of or units in each 01 tho blocks of the 
ila(%"llien •SLS. 

./inte :tgaindillevi from the previouR .alculation, 

114•(' Lube ihe gr:,ding per 5,<VA 01 deinand Is based on the 
© assessed demar.d andnotihi· rwlinum the consulner 
rer,Hires che :u'Ority 1/ me€t. off-peak 1.Ltes in this 1,11:Ili,·incideiia, Of Cilplat¥/5-·Li .•Pie,MV eils I. 
·nli· Li·in: 'Ipplieible to u. "r// the 1.ours belleer. 7 dist. tion of clinvs.mi,ilst/'• ..1,•idal /,i:.Ilint·n 

r. and 7 a.m. on any day and between ./ .urs of 7 louk] be .... Illi.. rega"d is hari m the actim Hile 
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4, 87. The H.J rat( I which 're applicuble in the case /1 4.49 For the domestic supplies "e ./.J.4 I ll t|so 
# riff are 27.7 contlm•s perunit for units used dur- used andthe cl=ge le approximutely 10 *wis8 franc.9 per 
Pig I c pe ik period J . 6 centimes per unft for imitG room pei· annum, Lhe imit 'Ic villylng between s.mmer 
us. dilring the ... and 8.7 centimes per lilli· use and winter and being of the Older of 7 i Ints r,ir ·91,11!nrr 
1]Unn. (he lighuin winter ./6.5 lentlmes perunlt for and 9 cents per i.init for th,9 winter pc·riod Oif.piwk 
11%1,19,1./ring....igIt in summer *·s ,ire :I]go applicable atd thi off-pe. 11-·3, nrc 

from 10 13· m. to O a. iu. Wh®n ] all l]Ii, 4. AP. The /0-called nornia] Ii]1 t rate night hours are defined a 5 being be- 
18 

twee,the hours of 1/.ged. 11 1.m. and.... and ....urs I. 

tween 8 p. m. :Ind 7 r m , the remul'Ing 'ours bein. 4.50. Impulse or ripple control ls uEed to contrii[ tl 
term{.?dav-usehaurs. Ump Nicter ing. Space hemtIng is not encalr,lged because 

1 he . ppl, authorities are not sure of the benefits whirt' 4 a. The "/period hours, whichapply only duringthe 

w.termonths aredefin' woutdreaultinviewoftheirdifficl,Ities (ls'November toooth//·11), regardl:•gen,·ni- 
(iondu'ing 

29 being between the•vinterpericd . p. m. and 6 p. m. 
4.51. The situation of the mountain .118 mies rural 

4.·M. /0 enloy the: foregol]• alternative biriff the com- 

.velo'ment expensive ail diffie•t. 
sum€r i. assessed as .ving ... avalle. 

4.52. In Western Germany large users are charged fi;' 
4.41. lilian imaginethele./.ingdifficulties :irising 

masur« dem:ind Ir. some cases the charKe •s on a from the 'deption of this form of tariff. 
monthly b tais and in oihors on an annual basis, theiti 

4.42. FornoD-lomesticusethesuppl> isruide&,vailable bein,.O qeasonal vallation in p]·irps. The a-.. • 

on the basis of limited kVA. ]n this case the numl,er of thil (hree hig]·eat domand: during a year . used for the 
unit• m each step varies with kVA and the months o[ t. annual I.]g 

yeur. From April to September, thells[ block is caj 4.68. Separat, tor.6 areapplied for li.hill' anc tiowor 
culated at 35 unitE per kVA and £ 53 units per kVA {lur ./.scs In .I gin•]e installation, 
ing the winter months 

4 54. The tariffbprovide for' fix,[1[9}11,rge I.se·ri or the 
4.43. The second block is eR]culated aL 25unlt,; pel, hVA inh| rl ]10(I en,Da(Nty fox bo• 1 ighting (per 1.00 wattl ri 

of demand made available for the monihs I April to Sep- Iddition te powe.· *el SOO watts). Thi• ph;,rv I,ir no,vor 
tember inclusive and 46 units per kVA rar the winter pu,•es J. graduated acco•/Ing to tae slze of :tems . 

14nrl comprising thi ...lation 

4.44. 'he charge forthe Irstblock of units is 09,1 4.65. cen- In ngsessing the charge for indumrial purpillqes. 
times per unit, for the seconct bk>ck i: 20.8 eentines the maximum sueof mul,ir ininoli,il•l inthe asscsament 

perunit, and forthe Im blockl¢ 'r•ntimrspur unt at 100% to th. is ariduil 68% of the rating of the next 

Slze . motor, elnd the relanini]• .9,:Kregilte of motor 
4.45. It is a condit* of this tariff ./ not less than capanitv is incluind at 33 % ut its total .ling, I. J. 
600 units are used per No-monthly .lit•. pU P!](.SC' 1,• 1 q,i>l,Ing the .riff, one hoi ·.i·-i'ower I. re- 

4.46. If the marimum demand required exceeds 20 'VA gaieed as A 75 of .i kilowatt. In this wav. measur-ient 
ther the number of imits ©ontained in the first 1,!Dek of the nuix[,num re- demaid i. a•ui,]' 

..... constant at 45 units per.A throughlut thlyear 4.36. The <10]ne'lic tanfl' 1. 0/ tlte -i,In bal/ there 
and thc second block remains const:int al 85 iinie per be.K I mon.Jv Fixed chu rge based on the nulnbor / 
].VA throughout theyean It will be noted that the tod 

rooms. 'rho Dul,inlum size 01 4, raom inthe Count 6 30 
number of unit' in each block per annum is the sH]no 52, 

squai* metcre. In the i·,elit of :uly Moni both .Ing these largur .riffs. than . .quare meiers Lhee=ess over . sq=e mplers 
4,47. Theprkes. however..relower, being.4.3 een- s counta u. one :idditional room per 36 square mete. 
tiles per unit .the first block. 19 9 lentimes in the or poplion t' reof. 

seeond block. and 15.2 cent•mesperunit forthe remnin- 4.57. 11 1. usual to = * •ower u•til ri•te i. .ipp]i- 
ing urlts. R I a condition of thi tariff thal not 'ess c·ible during the nigot liours being fro•' 7. I, 30%/ 
thDn 5,000 kliowatt hours be dised per two menths. [he day-time ta riff and the night hours are regarded u 

4.48. In Su·itzerland, the accounting costs associated being from 7 p. m. to 6 u.]11. in summer an. Ii·orn 10 
p.m. te 6 a.m, in •[th gereration andthe d•stributionof c©8ts inthetarlifs winter 

18 rendered difficult by reason of the nature of gener' 4// In 11]06/ c./. where 'le magnum demnt' of 
tlan. Ilviroclectri, generation 18 used during 01· buin- Lirge u.er• i. u.tually mensurerl, measu'eleni of thi 
m€!r ruonths to meetthe total requirement and for exporl maXinlum demarid during the I .ht hourg is omilled by 
of power but inthe winter months electricity i& impolled agreer/ent. Olitheothir'und, theexcegs of the Innxi- 
anfl t]•e impol-e:,port [rom •wltzerland makes co•t•ng mum dernund at night over rhe EiI,y-time peak is •i,{111, 
difficult from the point of view i. I.'Imal ule. limited. 
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5. I)0. Comine... 5.08. From such d.al the cost of 'Lipply, taklng irto 

accourl fuluve dwelopmilir, cuiy be an·JIVBed so ni to 

.,.1. r'rom 11 of the for/0¤14 P..111 be seen thi 
en,ure thal the work done I clovelopinK the use of alec- 

de..igncrb in •.arope :i•e faced with co.lder.ble iiI ,· 

culty 111 [r=,ing t®ir tai·iffi. a:wl the appli<!Ation of those tricity 18 Elchievcd [fi [ir :LE (,Omi'unime].1 i,f i ·co, n],1. 

return or the investrn, rits involvi•. 
tariffs ig by no means u simpic mill·r 

5.02, Comprehensive remirk. 01 tht· t,Lrilrs .ir •h,•l i•, 6,£0. Con/]usi<in 
termel in ... countly"tho ./.1 powerus©re].3."'Aoild G, ill. 1]le oble(t I 1/cluding /0 much detal. in these 
<9ly beeonfuls/aswc usually refer toth' ust·,J r". IL 

vai·lety oirecigions which 
power equiliment orits equivalent. T'te methodol' 0+ nutes is toiliuitrate thewide 11.- 

6.Lve been w•ker to achieve the slwre resh]L. 
ing for this particular type of 1-1 differs ver>· widch in 

the countries 1 visited and there does nec seem In be ni,v ...2. [t is well known 'al any alcinpl ·it maki·. I 

deflinte Iii orit. of opinion on [hil '.Lilij' i t. 1n Some sv,ee•i,g change intheforiri•.dogign fif liri fs L51 ikely 
cases, the liwssibte demand is assessed ind in others to br mot w.th very 'tiong oppositifi, i r,im consurner. 

even .mal<.emands are mens' ed :in<ltho chilrge r I.'ll This is, ©f course a Intiwill rol'Clon. 1,/cous' .c i,re· 

#ling]¥,inothercases, Ltisbas«lonlyon(hoillimber prole 10 'lijlct [Istine/vel. to al¥ n.lerial chir,ge 

of units used. affectng ouk· plist ..critne•e. A(!·/aink t.it switplip 

chalges ma. res'.t Inahigherincidence 'f coston some 
5.0,1 De...useoftheexpresseddegiretoenstic,co,irrlie 

i·orsume. while others blonotit, P is net only those con 
use of electricity intile light ofthe tariffs, ·1'•to cltfilll- 

sumers whose costs ,!re inei o:Lol whi, lir·olcst. 
a•e· consumors to inmrove utilisntion (.Nunt during nff- 

peak per.<gis it is rolognise[1 th. consumers must be 6.01 In those .ireumstinces, the r,Lultiplicity init 

assfited..alull realliati©nof what cank done-I whi,I poculiar l'orm of tho t.irill ir foree, in I me cubed, in: 

car 1,•I.J. undoubtedly resultod from the in'lucili.e of hibloric 

in·®codent. Astime· Dases, that infilleneolosesits force 
5 04. rothatond, e.tensive organisations a.re em],loyed aill Une abotition of unde•irablc fentures bi• ome'Il gr•111.11 
in Ii·derto fwinist the appr©priaw hdvirc trth·,]rill 

proc·ess of el,min,1,•]o. 
mers and to bringhome tothemthe awiiI:bil.tv 2]11,1 1>[·1.- 

[[ts of electifcity sui>plv 6.04, onthe other her.d, there still rerillins u consider- 

abledi•·ersity of opinionast,tht· res,irn•ibilit) friz·,;Lild 

UL Among thi· iwinvities of those organisaul©ne la the consequert allocation of coMILI: i, 1-.n i·,in•Imi•IM in 
ing und .,diui• of large show-rooms in 5Uitable 

©Jaises and even bet•eor, conaumers in any one class 
lotalit,06 to enable all manner of equipmert to bril . 

played and demonstrated, In Bome euses. a·,liri'Iniate 

'innille/, selinK out tle allernative i.irll'fs .fill,ible G.(1 i From tne widely different ariffs %·ihich are being 

to a consumer and the cond[tion' under .bld, tim.. aJ,plied overseas, itwaild .eorn i.£ I. to .electel- 

tariffs .conle 'licable, are avai[/ble Ind. in surii .•Ir., le, in 51.pport of -/•'0]*/Ch may be 

suihpaniphlets, the advantagcof onetar][1 over I .11,( r mit torw:Lid, oilher·" 11:e rerm / 1, complex Or Of Li 

i.q .....1. riltle, haly "4'fied tariff. To gotell 1 sin!•le 91:table 

.lorrner, hka'evel, would ro' be 'cusoomie because :11 

1.00. Insomealeas, hin·-purchl.i, 'cilitle..tri aval- t•e •*·f· Jioints to some middle course throug' the 
al,loandactuall, inotudothe¢0£tof ]1,/alfingapplf:inee. tangle as ficinK t•o carr[·,i• (i,LE! ti> JI•lsue 

To.even further In this direotior. the supply Ii,thor·i- 
A {lf:. I is L.undantly evld ..11.,tih' n..1.n]/0.9tthel1y 

lit·h ual themselves instill] consumers' equlpment Linl 
Ii,i• many supporters in its opp'le,ition ind it will not be, 

do h(ilse-wiring work. d•o house-wir].: [·01 [rae.01 01 

Ii·,il,hing to find, as t[lkie pil,ses. I enallfe In the tariff 
appli:ince dealer, who Introduces thellien[, I['11'L. liNf a 

Iril·mh employ* .....Iromm,irginal co.anallees, 
percentag€ ion.... 

nild luither attempts to apply the thcoE in practice. 
5.07. ro assi•t the tariff designerv, grat:]thely'trm· 

...7, Serious@tudies Ii' ilriltinsivenitureare'pro- 
staff is orw]0>·0•1 11, meamuremont of load : rd the prei 

gard te tlic ]Ii,-ind.trh. cor.sumer loading 
aration of data relatbetoloadinK.ind thelistrbution,J 

ana requiromentlk In In ca(lentoli loc•Lablish some defi 
load on the •stenl arising fron mc h:lbit5 ar [4, alinsu- 

nite patter:,of clemard :indlisell clectricky *the consu- 
mi,rs supp,i,Kl which are ropoited upon TIUM (ialll |9 

morGin this /299. It would not be surprising to find 
avil,lable to a .saficier.1 0,:tent frinn /:Imple, ti> enal,le 

that th© goner.,1 cil:,3-4 fli·.111011 whiell 16.11 present um 

thi' ••Pplv nuthoritios to forinulate load curve.9 of the 
may l>e brolion lIOWil 1,110 il number o[ soitions which 

various L]aases©[consumersatwleventvpebof r·£,1•·4L1mers 
woull hav€the effe'of incre•ging/e number of classes 

in t ilile el:1,4,·s. 1 i·cm such ourvel l I ]'0•Inbte to 
of c.mgurner for the I'llij,oses of hiriff i.*alton. 

dinulte, reamin.vilv aecuratety. the offectof redliribu · 

tier, 01 Ii,ad rewulting tr,im .cuoiessful advertlsing and 6.Ue. 1/ view of *se contlusions, it is necessary to 

eneatiri•ging the LI,e nt eloetric·ity. draw attention te Morne hirher :ier. els of marginal cost 



apprications which were not mentioned earner in. ills in added exper.diture I excess of th' ald. revenue 

paper. When calculating the marginaleosts. 6,;1·i nunt Tr.is aDplies to the unit rate as well 8 the demand rate 

ing e<>grs and part of the administr,itive ee« an: ILI in relationt©the alternatives available fori consumer's 

tkn.nto account butonlythosecosts nsociated dirceth Cl•Oice 

withgener,1[unanddistribution. 6,18, The recessity for ..pling ./ theary . clnimed 

6.09 / the cal.lated marginal cost unit rm. is .ip.li. tobc thutitis essential that inci'Cusing LN (leternrie.ty 
to all units supplied during the period us,·,1 i. 11' with le passage of Ime should not be unceon©mic to the 

calculation. 'buouslh it will be found that 'hc revenue e'oe"teity supply indusin or Ille e n.sum,ir. This is 

{rom the sale of units dur< the peri<x! will exceed the because une¢onomic development will LievitabIy result 

total runningcostaint. peri.1 thus re'll]tingin.Surpt/l in Che requirement for un inemise or [Iici e se in price. 
from th. and r•?gi• s€•iree. ir. the conclusion that some other means of 

providing for the development should havebeer. introduced 
6 10. In the same way the marginal oIllcity Costs w. 

a' 1}10 elli-,6 7149 Is :I .,jn ler·hiuh 'lluaLion. bee•use, 
produce a similar effect. unle,8 de,elopment takes place on an eva·ull economic 

6.11. Such surplusses may then . ser against the bil 515. the resulting dovelopment rn i) he• Much that I I 

acoounti]• cost and •allocated administr;,0011 rosi. not possible to restore N economic pos tion ata future 

It 1/ unlikely that tbe surplus will equal these ensts ·iIII time bel,iuge of the investmont in ./int unit equipmlent 

some balance will remain. The allocation of thlit which waulll then becorne obsoleace/1 Iri ./r words, 
balance. which may be positive or nexali-. presents thede:,d e·ilpital might in'event t. correct prociedure being 
some difficulty adopted because ft is Ihon too late. Other countrics may 

-ve udopted the correct methods it d. e,irlter time and 
6.12. Imight well be recovered onapern.winrrhall then be placed in R more 11[lvantageous position then 
Irby all o.ation to lid'er the Init .te Irthe 14 Inal[1 ink· 

{ 9,1/1,·ir: I.,[ch kid bc·en dililerv. 
pQrtions included inthe tariffs orby a comblnrd'on id t- 
er more o. these method/, Aliocation en the bliEis of . 17. Of lourie, a difficillt qi¢u:ition arises from the 

11„ma·,11 or unit' . frowned upon ow.. to the regulting f fl[•1 111,11 :iccurate lind detal'ed knowler]Ke of congumer 

il//rtion of thi· tariff rates, and roe©Vely should be by londlrw characteristics are essential before the then' 

way of i,ime o].arge w.ilch the consumer cnn neither ciln he applLed correctly In practice. The necess:M 

avoid r.or reduce in its incidence. com,lete data is usually lacking, and. ti expensive to 

ae'luii,·attieoutsel. This mtin5 dilitriJ,wi fromoutalcle 
if 18. Persols who have propounded, disc//sell, m.,1 

hi,uri i,4 mil> be ugod lind hiter lund tolic innecurate due 
considered the application o[ the marginint c·fibl thf·iny 

Lo I.rferelois in consumer behaviour th:it could not be 
have recommoii•led tiat the theory *hould be applie,1 .·Me, 

[(irrucen or correctly asses8ed. 
-Iwel the rall ulated charges arising 'rom the theory 
woum .uidill :in exoess of tota re•enue over total G.18. From what ha. been set out in these no./, it 1. 

an-,3] exirnditure. To ineet Ulis case. they h•ve m) 0],inion 1.1 iiahe illriffs gencriltly Eippiled by members 
suggested that a form of negative charge be introli•t•11 . this .'/sociation do not offer as much difficultv in 

to distribute an, such surplus, but *in in an "un,1.'i' development as is experieK- overseas. 

able' manner. 0.19. Al .,swil in furiff m.(crs, my notes pose a 

6.14 B.,ring in mind Int th<• Inte/1.2 28 te secure problem %ilhout stati:/ a solution. Much of what has 

correct economic development, each element in Ilie been 'Idled win he of valle only to those who are faced 

designed tariff mu# be such as to encoui·age -prect with du· Ii.lng i,Don future polic. in the miller of tariff 

behaviour of the consumer in his use of eleNT·hity. ili.,•n i,9,1 L.lioution :indl trugt therefore that t.ie note, 
9111 gen·e is [ useful reference t© I]·tat end, 

e. 10. This means thatthe elements must not be ao f./ 

thU a oonsumer is encouraged to reduc© his ,}wn coat 6. SO. In concluslon, I wish to p.©e ©n recor,1 n• t]ulaks 

unless the supply authority thereby .volds incurri'w. L .the Elei·trieitv Supply Commission for pennitting me 
similar cost. For example, an excessive dem:ind uhalle 14, pilli·L iliele ./. 11.1 ilse to acknowl.ge m. 

is likely to encourage a conEumer to reduce his {le[nan,1 alipiellaile'l for (he L.ne ./.ed me by senior official 

1•,ben lost revenue will exceed reduced co., Too low a . the Flectricity Supply Authoritics of 'ire, Great 

di·m 11[1 i le has the reverse effect ' num· a consumer Brittili. ]{ollund, Cemnanv, rrauce and Swltzer·lancl L. 

who increases his demand involves the supply ,•uuh,•rltY discussing [lic rmiticr of Nirtffs with them recent h 
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AAN'I'Fki NING! aol ·r•ItirwF. 

virlcosielie vii·bildhoumet f. Illvt"ULg Itencrgic nie 
1.111. Hu•rclic referan• i..iliroi. Remlk am i ie lind. tioevel dll 'Lildic ecnof :inder' m hielchi ./incut©ier- 

lete'li,)(liegr(.uninli Iii·le•e val liee[[ori:11 Ii:Int wit- •aa u oivl. 

H.tr<1]0· s ike i·,ord /51•£)01·ker· in die refei,ilt 
bes·,recl 

1]·el. r behnnde,] undto Krond/:14 en o.not·ke ..ihe 1.4.1. Ten .inde elle verskil J' taridal ikture las t. 
le,irie word & C'. unceng/lit or/nt dial .:Ideende gepns,·ord. luiste bring woril'nb,·11·I'lik gr':t naltul 
bc•wvs bostinn datda tee,·i, ste]Ng groasheeps indie 

pr:,kly. ...ns loun woM. Dit word tolge....:mdie uitvocit kill'['ilr.esit ten :tncle 'ri klein verskill.l in 
fi•il dril 'Lionone 'n iwturskuwing lant hoor het (Int di 111110 trf·rv' i len opsirte v.in verbmilker81¢osto duidelik 
tiu•d me tarlefRri•Alag Stel • Ig tot onekonom• es© catwikke• - 

'Sle,1. Dil .ill,LKLMI€.n oniairitcloon (1:itda[,r van vcr- 
ing sol lel w.il Revolgl ik wysigin- s il ver;, -t wer J Into 1]nliker: Vil,Wilg ,¤1•1 om :·c•k'l• goed te bego·p lieu 
prnstige• govetge kanir.h/M] vlrdle 'ockornsuge elionomic, tarieve /0 ops 'ovinindlw duele behooftes©neloktrisi- 
ini• Ii•t van ilie n¥/eri e'll n i In Inr ook yan dia l>01'·okke leirsverbruik teekepas /·014 .antdie gehu•le resultale 
1Jinde E ]· net bercik word aB a] die verlit•ikers Dot ge* 

kenn[8 Lieskikomdletaliewell,tio™p. Verbruikorsmoet (Mpi die ,.rebkosetcorie woM flant· i'ckenfnK 
ook so inge]1•urd dial hui:el<in besef of in•ion uanx),n ge.1,0.iniet c 'emiddltiok'lleper ./e:•.lidw I ....egaan 
<llc noo•1.mi: lil. 04 ill[ turicu·e· wn]•Cl bereken word Indle wrms Om'n]*komende venheld /[c•*er indie sil)]asui·e iiathidie,rebruik word, Verbnukers 

W.dinaer/(I.r beskik.re ilitiusling verkeerop'n Mei ingesion moel.%0. voot meI die voorsieningsombrhoid as hu'le besof dal die 'Le.Negrenskeste word len nii.. 'an 1/Ily/- loi,c 
hehoefin' „in verbru•er. as indiwidue]0 of klasme te 119 "i·,noe elemeni' lx]·i·|•en 
i'WOJ sien. 

Dir, i,nel.hanl.ast[• ., ie in Jiunmerlifiw 1.1 ne, 1•1 
1.04. D. is helte'lf d.[del. dat daar in die buitoland mell>Krold d :iiI·:inatilitn'juer' 4/11/1,han' me'diege':it 
.e·n I...Wa 'r te,·11 in..ikkelde mriewe 

verbr.LUer' ti.an wlear: IA •oof'91€i, •01•J bes.anopgrand as motdi rgieng- 
kogto (lant·v.in omrn Inkoire,(le •cnheid energie / lower •li·-no»s:Ludik isdat lariewe hereken word mdic 111 vorins 

in ne. kilownit vand e m./mum :tan,·raacte'(.·- 
w.it iuile'ebruikio•. Ve,·hrujkers vollreer op't, IM·ter ngerle'.indi['.,41,11'n 
v•el irr ilie vaors,ci'in•9'werheld as hu:le bes. -1 die Mt·.™lek,Eed'.urmeoge,nue·til im mi,ete,lidul,intinnmork- 
behoeth·..an ve!·hi·,]iwi·q a4 Ineiwiduele / klasse te ing/neen, lorri 
v(•01 - 

Winneer d /:ir met dic g™?navermilkole• g.'.el 
1.04. D. s....mid.]lkdatiharindiebulti·iand 

...1. moctdlit· fianvaL,rwoil"ald'koste....'UH- goen bog. ir tern "irp·"ikke•]de '[lriewe lingper kVA of per k. 'Ant n'/l is om dil virmob val best.nopgrond 
d:Lon·an iblt ilir· verbrii]Wrs ille wat vooraion •0111. dit nie ontwikketultrusting te verhoog, <lie heoisen,le ge- 
k.in beR,41 riw. m..il djo teenooi,testo]<ie i,oN van mid(I€Ide koste is efin die jongste· hyk'Intnd© grom c•en- 
hulle hede v·-a:. T.i]·ienbereken:lars ski·oem me om (lie M 11 •elstall-· I m·d. Hierd e ki.ste wor€1 d Ln om- 
tarlewi in:i niki.elri te ninal< nle, want d. verbruiker R[!ri'keri li 

flie KroT••koste mi·the•00•1• verRiaan ./ tognie waarom (litsekere d•e le•t dat vi,tm.i•... 
n« In ki[(iualt V;111 .4«1.L ultrugling Iii dir 

necnil,Le. 
•pilstwlpe'rk ks]<fklinarsal weiscndatdi'.dielx•In·f•- 
kastes'u vern(ndervanwoEdielloh·lenuqr.('Jil v.in,hi' 1.03. 1104•01 entledings van koste 'n dule'Jil,•·1· 11*.1 
11 sigbellistill bied win lux' hke,/I NA ontstaar.. wor d „a,ir· met 

hle?·clie refeni( 
Bit grenskaste /·p i i die beeeg ]:ingste s: for w:it : s om .# .ionhke ir.i,vilg6- 

Ii·rad[ 113 uT™ oor iljc wy/se w:Wrop (118.11 ([Le L.i,·b€ Lariof- toegepag kan word •n sn' A-&!ik 't' 0..sk,>t ip- 
lieruker,ing vir die koste le'er . lit voorslen[r• Irtmadk InoiL word. /«epas /·or(l op die eer.he·de In annu·.iag 
Diur kill ils ncille pre..90 reas ..rgeskilf word WI,1 verke®DI IH©idie,i'•rskot]•and/n.iangem:,id •,ord 
w..irvolgens .sta,ifi.,·ir<Ital'lowe Oukelders im r,e uitst:,indo 1)0(Irilu iuin idminhnitsioki,•c te nuiso toog•,pas ver- 
],Jn wor[# nie 

minder. Dies'knmdiekoste, 0:dit.piwl,ef of negu.I[ 
is luncqdnaps,1.1/.n.ndil 'rbruikers to- 1 0. 1>l ogrond':1.1.l rop 1.Lriew. Vir A l Unt].....voe r 
....i• 01·{Id.itilll nledil w·vile ran]:i':, ·,i.lie,orb'llilw: toegepils wo., uord nok/die rofera.it lermeld. Imat 

hesfult on' 47 elek' i '11'11 te· i "ibirik da, 1 y ourl>eeld sh] govin•i word tlitt fulishoudelike ©n kleingebti,ikert* 
m:,I{sirnimal.....vermv nie. lit .....les// voere volgens ' n wye ve rsk eidenh ejd la r, 1 iti Likt ure 
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geleu·er v.o•I. hi Ix,ie zevalle ·wor• d ie kalnerloondbl.,g en hiervoor v.·dilfe get.1 en kenvormo' i,rulwt,]0.el!/ 
inver[Ii!]ondevorine..ems'in I,usle ·.1.Irk·likse i'n®·.·/.'14%01•10 vorligtingstelse] In :4!•er.ecin. In 
.Tnste I€ verk. In sommigej,evalle'.orrl hy.·001·heeki •]Ide r Rew, C© word [he weiklike mal. s mum nan, lang um 
lif·1 ernlirid•tarie•o in 'n ma•nd golower word. word sulke verb.ike• 5 gemeet er. ditkal askied©?Ciev]0. 
nqUans volgonsdlegetai kamers .11[. inandergevalle slag vaikW©ikVA. Diety®eit waarvolgenE maksnnuin 
word c uir 'Ims ·n lasberaminA gol) li. 0]n die vaste n,Inlimi. Irparl u·©,4 'vigs/ vanl•minut/toteen uu' 

1}eurag per maand le b..al. of dI© ge' ler.hede Wat /0 ..dil:lrisaundlehand .doe' dat ..LativranAulperk vaiD 

n .Deta 1·]e• lof t[,riewe) gelewer meet woixl atvorens In t•c[· wur'11 oplosaing vir huishoudelike• cloclejnde, kan 

|ie birief vent<€passing word. Dle eenvoudigetlpetaref bled Indlen die aanvrang van bie,·die tipe· Lor• 0©1· as '11 

wat bestaan uit ·r bedrag permaand volzens .]egebied <4 4'lermenl in h'er<lietarief ver.Atmo©1•un·a. 
die o.mv•n, •an dic .oonperseei wa voor. len wo.. 1.09 Groot v.lersmoetbot:inio,)dion©rinale*>Se 
te*me met'. blokeenheldstnrtef of ./fl'n eenvoudill w. lede vanhierdie Verenmlngt©epas, mnarintienees 
enkelcon•efestarlef, wordook gebril. Asredevir laas- allemene ..ise] moot die verb-iker beta. vir die 
goncemde· gte[Bel vo• aangevocr d(it ons nte oor vol- .i.ks,mum unnvr,ingpcrumrlooldit ir diewintermoande 
di,unfle .#I brsklk nin le bop•I in wutter mate die grimcet word 
huis,oudellke .1•n'.r,Jug ilr[|in ki,Ae milie vellan,de 1.10• In byna al die geva'le word daar v[1 toe.e•inRI 
ge'ingtalleeMe vermot· ver.intw<•)1•lellk is nio %,]Nien#emwik indien die spitsbelagting m cho 

107 Ingommigegeville./.'utictocvoer/anhuishou- wintertydpe]1 beheer word en ook indlen dic toevoer in 

delike gowel is kle·in ...verhei,!bverbminwrs beheer die tydpe•e bulte die spltsure gebrubc word. 
volgens £lie nuln•rJ]My w it (LE:,1 !53. Die toevoer ward dan 1.11 Wa;ir d,inr menings litge'prelk ls. meet dit nle 
metbehulpvnn miniatiiurstroombrekers of met sekerings :•s dic menings win die Elektrisiteltsvoorslenings 
met 'n hoe bree/vorm. behoer en MIle verbetiker. liommisgie lemk©u word nle maar as spicker se ele 

word op hierdle gronds/g VIU! krag voorsien. mi·•ings •ail= hy glinlk het lit I begaide Ing van 

1 05. Die nywcrheids- of handellklas verbiliker dic loet vi,Ligst uk en gy gevoktrekking@ ult tiublikaste' oop 

likwels ook betal ooreenkomstig gy geraamde die Inderne. er Inderhoude aanvrnag met verantwoord/2 be- 

.imiile.• fri 'ile bil'Ind 
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ANN[ A L 1/:Pf ,]41 €)1 1 1[K SECRETAR]ES. 1 Unv I:I. I.,0 V.AN DIE S'KMETARISSE. 

A ./ D. Pi·egident '11 lefle /1,11 ilit! Vercnigi'I, 

Mr. l'I·tg.ltnt. 'cl11iorron, Mlir. Prevrl,•nt er iii (·, 

Dit doenmy genoc•E omdie laill,ors!:ug vul h vir- 
Annuil Repart 01 vour ASSOC•Lutinn Ingene] i,Ith dic eni•ing metilic i,Lmsle- en .itume•kening en 1.ins- 
Revenae· ind [.x·,inditure Account ind I:' ine. Shi'et for ./. vlr £he fin.LIMG)!e i hr ·'re /' 2'4 1•['1•111,r]( 1 fiGJ• 
the 1:,Und..1 val]' U./(1 28th ..h.al, "(6. VerSII?/k hot. aan i •·ou• te 1@ 

I.,Ir[]ARY, STFRFIYE· 

11 1/ u][h Mi•el ],clu el thi w: record thelle.Lth i. Metleedwesemot,tonsd[' 1 ..i·iwe op INow·inliE·I 
'th No' i-he ! . 19(1 1, 1,[ Mr. 11, r!. 13. . 11,)/ in. v 4,1, u·.1,4 1964/untekcn tan/nr. H..1,6. 8.1/1/Luil ,ya• . /19.. 

admi•dto A.gcociae Menbership in 19270]Li Wili grant verbonde lid tot die vereniging loc•e nat / en ruBWnde 
cil ltellril 1 'r.•,iblirl,hir] lin thil •LI,bil l in' Int 'lliwi 1 Henuutskup ...on istochier'die Intu•arledeituirin 

11'VOCI' IM 

Ti]ITY-EIC!1'Ill CONVENTION: Ad-EN-DERT[GSTE KINVENSIE: 

The 38th Convention 0[ch' Aggocintion wi,slicli ri Dle 38,te konvensie van die vere]*Ung •s vunlit 

Windhoek from true,dul, loth 61:. to Pridl y, 22,1,1 MI,v, 1•ins(laq 19 Meitot In·dig 22 Me! 1064 in Windhoek gehoil. 
19" 

Sy Mdringblire. clte Burgcm©oater vun Windhork, 
Delegates were welcomed to Windhock 1,·, Ill.1 Ft./Ild J. Levinson. holdio :ifgevan.lges o. W ndhook 

Worship the Mayor, Couneillor J Levinson. und & welkani grheel unille venvell<oming n:•dic ke]•ensie Ls 

welcome to the Convent* waq corveyed by [he ne pilLY = wneorn {leur Riudglid W. F. Meyer. anderburge- 

Mayor. Welkom, Counclor W.F. Mever The .Kill me ster viin Welkom, Dle ninp.[Lke opening van die 
openin' 61 11,0 Convenlion u,is perler.lied liv Ow !10:Ii. i- knnvensieigw L rgeneuride,irs> odel.,g!*,re, Mnr. W.C. 
able Mr. W.C. du Plessis, A[Iminist:,Unr el' Bal.111 W[•bl du I'logg g. Adminign·ulcur van Suld-Wes Afrika Die 

Afric·.i, ·rhototal lutendunee<if members, dclegutes. reip- groottotiwil van lede. afgevinit·digdes. vor eeimoorilgers, 
.sentatives, off'llis®ratidladles nmbered 292 ;implen,re, besockersenrimes w.392 

N:imensdie Preaklent, lede vul rlie verclig.x el 

ulina] watdle konvengle }iygewoonhet, ill (ins w uir,le ng 

tion undlll[ ather'whauttondoct tholonvention. ill hil uitspreek tenDer sy edeli,Kbarr, ille 1]112 .(·In[·chli i en 

to ells our lipprec· i.inn . /.Worshipth© Minvordnd ..1.4ed© van Windhoek i.die voortreflike glisvi™heid 
Town Couneillors a Wi.lhoek for Ihe o•itEL.indirK 11•411- aan ons bet<,en in ong vind tlit loorwliur goen mliklike 
tant/ \tond©d teus. TotfisWorshipth/Mnvor Iinct Town tanknic, Ook teenoordle ..emeester on rand./.van 
Could .ir' 0, Welk m ./likewile extenct ..preeirl/'"I Welkom ona clink on wunk·ring v.r dic' 1. st,ind met dia 
for .litlir ELE;SiBIntlCD tow[,Mil the COMVentiC,11+ To the konvensie. 0,4. iii™41,1.].a,1,1[lie In%•]nerge,ilimplen,Irc 
cltizer.s (ind o'·fietalq of Win'lhook. who contributed so van Windhoek %1]' hille' hubi iii vet·bind met die organi- 

muchtntheorKanisat[»n 4,1 the Cenvention, 1,·43 [A, rtcord sasle van dic konvensie. 

our v.preclation. 1 Imt. blitnut le:,6t. ] fiee,hutle,innul 
lm#tons marai· bosils nioillemInste nle, kunek 

let/[I ./[/.rhinily ,]1158 wilhnill per:fliall' re{·i,r•bn,/]w nie ctie goleenth. 1,1 1 wil vi•rhy glian sonfler Dn, ilie ni,nrn 
n.ime of Mrs. Lavinmon, the most charming Mayore SS of ian Mewr I.evinson imn te token nie. wle se vriencle! 
Windhook. #oge hospitnlity .Ind frie,Kilinesg will Ingbe heid en •svivhcid B but·geinee•tersvrou van WIndh &1B nog 1:ink deur org u[nal gil anthou u·©. Da doer. 

recori! the Ii,ip] f.•cuilinii of Iill foi the, effielent ilis 
4ence@ am :namens alin•] ens waardering santo leken vir 

A:IT·Ke 41[ 1, 111 tich Irv the· 1,1 £·421, ·nt. At lin, M he wa:4 
die cloclirctfunde wyle Wilarop die Prosident sy >*0 

confronte.I with wreut difficilltiob, but. [hrei•gh his e[,Ir,1 vervul let. Men!:ina:11 het hy B,r moe/!tke •.raa/stukke 
api)=h, they wei·e lili resolved. Grateful th,inksure 

te stalin gckon,# it egler ileur gy k/me optrode opgelos 
:ils.• extenfli•1 1,1 Mr,4. B irlon for her Mippe]·t rin,1,18,;IM- 1, Buic d'inkle oak Jill Metr. Barlon vii h. ir b>sti.. 
lance. 

en n™ierwte-Ing. 

The •por pregented to thic Convention wag Die eerste referiuit Kelcwor by die koiwenele will 
I'gychological Aspects of Preductivity" by Dr. A. VIok, die v:in Di·. A. V]ok, n Phil. .Universitcitvill,R. A. . ile 

D. Phil. i University of South Africa. which set a h[gh tiwl NNI,undige :i. [r van Pridukliwiteit" Dll bet 'n 

st,in€I,iM lind w,is mogt thought provoking hoE st-ardgestel en wi,sprillielcnd van i.im 
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Th,• folb*u€ 1,:®er "Some AN)i·cts' Ihi·wi· Die volger.le• refer:rnt' Eligenspelic 'Hnkragkabels 
al:[es tn Uncle.·OLI:Ii Dis'.ribulion" bv .· 1. L. Il'.. in endernronds€ vergprelding • deur Mill. 1. L. Hobbs bet 

wijai, ivj•h *prticik/puid/Bm//pinble·ns ge mide[ am· (He prak":se probleme wot 1]mat in beheer 

whle·]unnfrorlthost res,on5[ble lor clectrielty (ligtribli- v,indibtribisie'inkic'Ensowel isgroot ©]idernomings toe- 
.... blth In iarge ar/1 Iniall uncle.alkin..."alverv 'ell .rii, is 1./../. 01":t. 
rocciv•,1 

The paper "Respon'ibility of Councillors 'ind D.i, rili·i i. 1 ..in RL idld W. F, Mi,ver, B..... 

*ine, r·4 unlicrthi Ger.01•:11 Laws,infi C{,r·i:in· 81atuleA" I. I.,TB. nor , ihe u·Ii.preeklikhclil v.in R wilidede en 

by Councillor w. F. Mever, D.A. i I.. L. B. i orok'd in ingenieur s ,)1•ler die Ke 'non, r« on s.kerr salluit hri 

toresting discussion :ind diwilt with u sublec·1 •I,ii']1 14 ,]f leurnal. bes'irtking uile!/ er.bet gehardel Iii Inaar.- 

increaging Importance to those responsible for the gulcentheid w. ineer el, meeriai, helaili, win:,1 virdiogenes 
ni;in, gE,mi ·11 [if £:oetricity Sui)plv Tladi,ruik.:ilfb. in 11£,1,4·r vill .cktrisiteit.Dorsionils-n™lernemings. 

The final :,aperof the Convtinion was "A Review 
of Low Volta-e ..ialiat.on Pritection Prictic·e in ... Die laaste retervit (43 (Itc konensie ditr Min·, 
Aft·i¢n·' I. Mr. F. J. Prins B . (Eng h M.Com (I & Ai F. .1. Prins, B.Sc. Ing. ) M.C ir". 'r & A) ims ....1 
hthis paper weonceagainhad:i,hesis onui su}reel which „Beskerminginlaespoining·.craproiding". Dillielgchan- 
Isol cantinLous praoileal import Inre t[•tht, i•ng.,i.·r, ir. /•1 -r 'n nnile!.Ill) Villi voortihirende pi·,IQtlese be!.ing 
inte•.ting d[.cussior thereon lock pl;•Ce. virdie Ing/lieur en'ninteress•inte besprekinghet.evolg 

Troallthose reap>r,gible for presenting .pers we 'n Woord v:in w:unrdcring .in ril'i ll wat verant 

eqjress olir *ere ,•ppric·inth' wil.Jel I w,Ji vir 'llrwerjng v . roferate. 

Mni·. P. A. Gilos hot vir rlie rerste keer as irae 
Mr. P. A. Gites officiated for the fli,t time as siollerhydioingenicursfor•n opgoirce ensoosgewoonlUt 

Quizmastor at N Members' Fori=m ancl. ag 'sual, many . /. prnkliese problemebespreek .lis ,6 dankle .. 
prac'[cal problems wered,qi:•M•]. 15,1. IhiInks irceN Mnr Ciles rlit h¥ rite tiwk onderneer' het 
tende,1 to Mr Clies for unflei'I•king thi,; ti™k. 

... wlis ...Ii'|,f bellilli filn dii· ..cdiging van 
I wis ....moully d.reed t. ieee' th· invitatill Pnrl 14]17.12•th am dir Ons:c, liurivi•nsic (1.Jir te h©u, te 

from Port Elizabeth to hold the 39[h Corvertion in Ihat annvaar. 

<: I 
Voortitoeinde uil besprekings op die konvenete is 

Arisiqg from clisculstin 1/ Colwimt[,1,1, i'pit,1111 beslultoms:kere in·sigings aandle •rond.iet aantebring 
am<u•Iments'Q theConstilt,Ilon were :1[1[0•1 Whi[·h hiu· w it die effek bet (m die amp wan „vise-president·' na die 
14© effea of .1!tering tl'e st.,fus . thf· furl'le, "V[Ce- van „iii nsti, inrie President" te verlinder. 0)0k 18 410 nuwl 
President r . .$ er.1 Elect L Ind 'renting two now khisse van 11([mate. ..1 , Ruslende'· en i,Gua,sosieer. 
classes of membersh[Pi Vit. 'Retired" Hnd "Assocutte Ondernemlngs • geakep, 
'Mdevtaking•'. 
MEMBERS]iIP 1.In MAATHKAr· 

The .!owing now inemben were etected <luring Dic volgende Aut»'e ledo fs vet·kies Kedurendedle 
the Year entlc,128th Fetrual, 1•05: J.1,·r w;,[,i,M··,bru'll™ 1965eindig 

[N>uncilier Member' Rii:irl-led/· 

Munich.lit, or Wolmaranstad Munisill/'it vtin Wolm i.·in.Id 
Mu,i:cli•alitv of Gobabis Muntsin:iliteit van Gelj•,b q 

Municiptility of Carolina Munisiptilileit viin eli·olini' 
Mlinicip: lit' f. Bleemho' Mun[94-liteit van 1£oemhof 

L Miinicip•Ilit·. [•E Keetmanshoop Munisip/liteit vul Keetmans-® 
Mul•Leil••ilit• or Meyerton. Munism.iliteit ynn Meyerton 

Engineer Members: 1ngenteur-lede 

A. J. van rle' Ber. (Ki·ugersdorF) A.J. viln den Ber,: (Krugersdorm 
·J.J. Bi,rric {kden/* J.J. Barrie (Ed/nv•le) 
A.A. van W>k {Mevortor) A.A. unlyk (Meyerlo,) 
M.I. Boshoff (Uken.ge). .... I.. Bashoff (lite.:ige). 
Assee=tes· Ge-ass/Sieel.S· 

C.D. de, R. •it Ov•llowmle}. C. D. dr Bruyn (Villowmore). 
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ARSOCTATTON OF MUNIWAL ELECTRICITY UNDERTAKINGS OF SOUTHERN 'FRICA 

BALANCE RHEET - 28th FESMUARY. 1965. 
1 2.1 1 984 

7.528 ACCUMVIATED FUNDS 7.8..43 2 PRERIDFITIAL BADGE 

Nominil Value 2.00 
B,•I:Ince ••t 19t March, 1984 ..527.93 

1 ._I Add: EXCeGS of Income 72 FUR.TURE AND FITTINGS 

over Expenditure for At cost less depreciation '11,05 
theye;r 159.50 

6 811 INY.....IR 7, 049 . 
833 PROVISIONS 488.42 rE=rl zoo Class "D" Indefinite fully paid 

Shares of /10. each 2,000-an 781 Agents C.....- 219,42 4702 Filed Deposit 4,9•3.50 | 5.5 1 Pr[}vi,€irm for .ss on 
] _109 1 Savings Account 112.15 1964 Prooeedings 249.00 

30 DEBTORS LESS PROVISION FOR 
113 RUNDRY CREDITORS 7.6 

RADDEBTS. 
97 R.T.CHIPTIONS IN ADVANCE 37.80 

222 PAYMENTS IN ADVANCE 
AFFILIATION FEES 1/ 222 1 f65 Convemtion 95.fi9 

ADVANCE 105.00 -Proceedi•s 447.00 

REPRESENTATIVEAND 20 DEPOSiT 20.(]0 
T.ADIES .FT™ rN ADVANCE ..00 Davilis[in 2,nd Ewing 

<Proinii,Inrv• 1,ilititeli 7 096 HOTEL AND A. DEPOSITS 
RECRTVED IN ADVANCE 8,10 CASH AT 'All G89.12 
1964 CONVENTION 

R15,467 IW,344.31 R15,467 /8,344.31 

R. W BARTON PresiOeIt. 

DAVIDSON AND EWING (PROPRIETARY) LIMITED : 

lEE. R./.EWING Secrctarieg. 

Report of the Auditors to the Members .the Association of Municlw Electricitv Lndertaiailgs <ir&,u•hern Arrie,1. 

We report that we ha:ve examined the books. accounts and vouchers of Ule Association [or the year en(led .th FebruRn'. 106S we have 

satisfied ourselves of the edsterce of the securities and have received ill the information and e,4,1;1,1;itii,•M ue regilircd. In our opinion the above 
Bill,Ince Sheet Is properly drawn up go as to e•bit a true and fair view of the state I the dfairs / the AsGociation * 1 28#h Febrlu•.·. 1965 
aceoling to the best I our information ..dthe explanations given to us and a. sho" by the books .the Association. 

SAVORY. BRINK, CRICMER & CO. 

Jo.Inesburg. 25th March. 1965 .art'-d Accolmtants (S.A.), Auditors. 



ASSOCIATION OP MI,>HCIPAL ELECTRICITY UNDERTAKINGS OF SOUTI[ERN AFRICA 

INCOME AND EXPENDITURE ACCOUNT FOR TIIE YEAR ENDED Seth FE]3/UAR·• 19(50 

1964. 1084 

70 Audit Fees - 1964 70.04 282 income from Investment. R'9.99 

32 B•ink Charges :•. 3,4 2,468 "soriptions and Attendance Fees - Affiliates 2,004.00 

2.789 Convendi. Expensel 2.234.91 4,464 Silbscriptlons- C.... .. Other 4.648.00 

8 De,iriwintia,1 - FurniturK· I Fitti.. 7.22 2 As€ Delds Re,·ovene 

725 EKeeutive Co]•cil ./.SeS 991.03 

4 Insurrl/:e 4.45 

- ./.F,1 /·el 21 nO 

684 Lass on le or Procledings 3AP . 

I 128 Bid Debts - Advertising [n Proceedings 

236 P••Stages and Telegr•s (Ceneral) 218.32 

499 Printing and .'tioner' IGener/) 274.89 

1. I. 9,·erel!,ri al Fees 1,800.00 

. Subscriptions Paid 

52 'undry Expensus 6 .0 

103 Telephone 81.74 

115 Travelling Expenses (General) 65.20 

. F.reas..c[}me over}Ixpen•tiwe 159.GO 

trEmsferred ti, Acei•7n.liI Funds 

R7,310 R¢.4(lf.99 R 7 /6 /6,101.9. 



Associate MIMI'll Verbon. lede. 

W, Bozyczko (I·ormirly Municlil Electricul Ing,•keor W. Bozyake (Vroeer Munisip:de Eleltrotegniese 
Lrle/.·Alli) Nelie•r, riler,valo' 

The •ollowini• reSign,•ti Ong tool< plucc •e volgende het b«Lin: - 

Councillo• Mombr·r.· RI,1,1-1.1„· 

Erm©10 Mui·/·_r:'lity. Erm:Ii Munisir Llile t. 

Engincer Members: Ingeniei,r-'odc 

B. G. van [leeNen (Ermelo) I.G. vallierden (Ermell 

A ffillatel Ge-affili©erdes 

Sh©11 S.A. (Pty,1 'ini,1.., Shell S.A. (Lams.) B..rk 

The Cnion Steel Corporation of S. A. fjmaed. Die Unle Staal Kerpor<* 1 S. A. Bepeil. 

Ass,wiate Mem..'is. verbonde Ted. 

C.R. Prtcr,•n I.R. Pet]M'n 
G. L.. ... 

W.J. F.S. Lutseh. W..1, F. 9 1 iLigch. 

The followin• weretrans ferrid to Retired Member Die yolgende is /,1 nwtencle lid..1.114140 i i](ii. 

shi' gepl ill>! 

A.R. Coin!// A. I. lampbeJ• 
..., Phill... J.W'. Phill' 

Comparative member.,hip flgurea ore al (ollows: Vergelykend ]•maatskap syfers is soos volg·- 
196*4 1904/G' 1903/64 1.4/6. 

Cou. Illar Mcmbers 180 135 
Ri,i,rl-le•le 1:I 1 :I 

Erglneer M••Tili,rh 12/ 11(I 
* ']eur-ted' 12/ 11/ 

Honornn Memliers 15 
Ere ledo 19 

A.oclate .....8 S0 
Ve]Ifin(le [ede :1(1 

AgilciSeles 
Ce-as//sleeir]es 14 15 

Affillatel 86 84 
[Ge-affilk·e•e. 'i 84 

Retired Members 2 
R•iltenfle lede 

FINANCE: FINANSIES: 

The Incomeand Expenditure A.curt forthe,ear Dieinkomste- enuttgawet·el<eningvirdie J,Hirotider 
under inie% and the Balance Sheet .1. It 2811 1·'i· b•Ja•, ©01·glgenelle !3:1]unsst,ults[,0,44,1,3AFelull],·]46', wilt 

1980, which or' submitted to vou reflect :in OXees9 of voorgele iord, i,eerspirel 'n [.rslint v. Ink(ir,144 0111' 

inconic over expendmire of Illoo.60 (£79.IM.0.). The uitgi,weran /169.50 ("' 15.0.). 

Allumulated Fund' 01 the Adsociriti,]n ihi• St,r,il :IL 
Die opge·hooptefondse van dle vi Tel'Lil'.inii'i' 

m,689.43 {£3.843.14.111... op m..87.43 /3,84.-14.,Li 
]tis notewolthyth:itthoe hasbec,gami· increEisc 

Kennisword geneer windle verhoginginirlfill' 
in advertlsi. reenue ,[uringthe vuir, cir. A· e.„re- ult advertensies gedurende die laar. en ons butilig ons 

our appreciatior Ia those who have contril»/ull to this 
warder* teon©¤r diegene wut bygedra het tot die bron 

sour<e of in•ome dif ritv[·nue 
van inknmgI'. 

IIci Int this is the appr..... point in the Fk voe] ditisnoulle:,Ingewese plekindiever/lig 
Itoportte record (hit at th© Mill-Yei,r Fxecutive Meel- om aante token daL daur op die halfjaur-vergadering = 
Ing held last N©vemluu , it v.ii@ declitul th it, with <(.u,/ die Uitvoerende IL. Ld gehou ver 'de November, bes'uit is 
trom Ihe 190, Procoed*, the.0 would . sub],CE to om vnn.Lf dio 1963, errigtin.ille 'Libliklisio te relli,wrr 
.liti. Ith a view lo mniltinK:itl th' irrtiewini In:il'er. ten eindo onbelangrIke Ae. uk te s].akel ons hoop orn 
This. it is hoped. wiN belp to of[«?1 1·iging e]3• duc• 10 langs hierdic weg die slygerille k©Bles die koof to bip,l. 
.rr tal.... My innige dank .un die lr€[e van die •elds.di koni[[00, 

Once;4,ain i:Lbour problems inthe PrintingIndusury Mnr. C.I. Lombaid (sanierooper) en Mn:. R.W. Lcish- 

have resulted In lor.g delays in the production of the Pro- man, vlr hulle hulp -dure.le die jaar. 
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ceedillith res./.eli)aritagsmenttoli[ 0·lern- ArbeL(18,1·oblonte I di, Diukkers N.u•cl•e!£] ail 

I ' hope·.hat more sati./.01™ arrill.er'll:S C.I.. I.ill weereons tar.g vertiagi]./.dieproll•,sievandie,Ver·i. 
20: ike 1, oducion of ihe 19/5 ed/10 ' tlngs veroDrboak nlct die govoh; (Int alle betrokkeneA M 

verloin©wki gl.0te] I. Ons boo], d I meel· bar. nile 

1 -skto conv. sinc/reth./+I tothe mem lier.. of reelings v.rilieprocuksie'andic 190511,4.uwcger'kn 
the Finance Cominittee. Mr C.G• Lombril. (CurAUnm> unrd 
and Mr. RAW. [,clshman fortliciri-ist,inii'dor.!irttlie 

.1111'PKTANKE yeur 

REGIONAT, BRANCHFS· Strocktakke bosta in indie Doskil ip Natal en Hil, 

veld en het luille werk in bolang van die terle vnndte ver. 
The Repion,1 Branches i-'rating in Ihi Eastorn eniging •oortgesit. Ins daN, teen©or didlode wte hulle 

Cape, Natal and ilighireld hlnre c·nnIinled thel c wm·k in 
met.ierwit• boywerheIcniticdo.. on %1(•10%1,ioni·die 

t iii jiterests Of thu members' p of the Asiocilition :ind 
Jare as gaihere tydens vergaterinii• v,in die trkke opge- 1 -sh to i:coll the ./.reciation of al] ci•licirk€d for the tri·c het. 

work undertaken in this co·unretion by belit< id our 

.embers as w·ell osto 'wise :owns ard elties ... o'.er locurende die jauris oriopme· st:ip')0,wilot,li•,1 
the years. Inve acted n. hosts for varlous moct[ngs Of 'n tr' in ...#.... er. 0.9 ve•velkom nulle en 

the Branches enige ander lakw.ltsal bydra omdlb p:,tr©on viindie •0- 
eniging se t*ti•ileite a[ ie t·•in,I. DurN the year preliminney sleps i,ere Laken 

towards the establshment of a ..inch in Rhodesin, lind HALFJAAR-VEROADERING VAN UITVOImENDI· RA AD. 
le look ful·ward le this ...her Dr:me):el camp/tjng Die halijaar-ver•Ueringvande(Jitvoerenrieltrn[Y 
tne lattern of'he Associlitifi,114 IWLIvitie. inthil iehpect. 

•ir 1904 het m Johannesburg # asqevInd. Nanion. dir 

1.LID-YEAR EXECurrvE MEET™(h President en die R=' ons .nnige (lank !:In @v edehIKt.3 
<lie Burgemeesteren RAadsled,e tan Jolitinnegburg nrdN ne Midi Yeur Executive Me·eting kcld intaAI Look .....heid .... b,/ dic geleent•t il. 

place in Johann€sburg, On behalf of the Presillent and 

E,:ecutive Cocned. sincere d·alks are conveyed . His SUID-KOMITEES EN VER·rEENWOO]UNCPRS· 
l'oi imp tile Mayor ind C.in¢11»s of 'lanne'bu. for Weereens hetek .enle: Din/:91•1'.Idle ver·''I'king the nospitulity ©xlended (ellie Fxei'Litiveonthisi,ce·osi©n. dankte· botuw teonoordieledeopdlevers],,11·nde legi,ir•r 
SUB-COMMITTEES AND REPRESENTATIVES: sub-komite·ts enor.s verteenwoordil4ers i.ander or*,ni- 

sasies virhudle onbaatsugtige Iby-•d Dll is mir,Oll. 1- 
Once/gal linve pler.sure tri conveyingthethunks 

ofthe Ass©ciation t©themembersofthevariou/Te.nical die Werk wit lian die p[•le ge,•oprel 1/ te 011,1,1]•14·111 

belan: ls'irluien indic verili|r.||g Sub-Committees .mci our represtintlitives on flth'·r en waitogv:in seveel „.Lin- 

1sauons ferthefruns,inted as.st:¢nce, All'. !tis fJiffi en die elektriese nyverheid as geheel Die vers[:.2 "In 
ihe 

cult to undert•ke thearnaunI ofwork Involved in lie lameroepel·9 en vert·enwoe. i/·19 oor ver 
ea !·rv-ng 

skil'.ende werkslaninhede ./ bule ousiKW, cut these duties, v.hieh contimit•. to be [ir [lii utmo>L gcon voll.low 

Importance to the memborship d the Assoc·lati,•n Und of b..s v ir. d.e work wat deur dle ./. werkers 'L• die 

the lectricit> indust. 28 a wh©le. The rn>orts I}v the veren ging gedoon •01•1 le. 
Convenoi·5 or Representatives endesevilri• .1·r vihe'g [>IE Tr]EK(>MS 
are . man> cases by no means n full indic*on €)f the 

work or tte ' back-room boys" or the Desprukings Asgoe,utior. op verskillon,Ic 1-111]3.1. nou-al bale 
joi·e ,·11:, die gang oor 1,10 ue·nslikiwid iiI dall nie om kon- 

TIle PUTI'RE· lionsieu, van orminisils]!·/ 1]eli·okke bvilie weitsanmhode 
11 16 over many years ./. disculsior h.1. "ken var pluns[Ike beature in dle Hepubliek, ja./]jks of mel 

illare at u:·10# leve•s on the de.trabillty or otherwise langertusserposca tehou 

, .... Conve.ionE of organisattons conneek• With In .le ]Ig van onhingse bes[me von 'Iici Verenigcle 
ivork iif local aut]„irities in tne Repubti42 at annulit or Munisipale nestuur isil.t In aargeleentheld waarciordle 
longer inten•[I kon.ensie· 111 geheel ruiu r. begli.it si meet uit[,ring en 

reel•KS iggen'efvir beapreking van hieiliebale helnng 
b Belightof decisionsrecentlytukenbythe United rike s •<d• •Ycle!•9 die 19(.5 . i,% 

Munirmal Execuuve this is now a matter Jicl must be· 
adopted I. our Association a3..... and 1/m J. / lifil ni Ultstlig var il.e 1)•s!)•'eking wordmet holang- 
accordinglybeenmade fordis¢•siononthlsmost 1,"por st€1[in'/Aew.1. 0.9 voe] cgtor lor[Ul'dat. watdicult 
tant subject . take place at the 1905 Colvention It .ould Sh/ vandle besprekingsook /1.ag woes en.atter her- 
indeed be interesung to hear the outeome W Ihi· d# i?IM·uus.sic um dk· veremging ook· I /*.'A wor·,I, 

missiona, 0/1 1 am confident that, whatever decision . met•les *evint[ sal v.on] o. die Koele werk var. dic 

taken, and .hatever re-organisalon of the Associlion Vel·elliKing in belang van die lae vaoil te sit. 



muy be necessan ways and means will be fouru] of cor- Aun u #r. president, en al die ted' van die 
Inuing the work of the Assoclation to the best advantage Uit•oerende Raad. my innte dank vir dlehulp en ho[11]i- 
of I. mem.• heid g011Lronde die laar 

To vou, Mr. President. an,1 111 Members of ['ic Aan die vereniging en a! die lede Dns go•le wense 
Executive Counci!. I express sineete thanks for your lir 1905/68. 
aawimance und c·wrt·My iluring the rrigi year 

To th' As.(,rl'ition !,nd ati itb Members we extend 
bestw•shesforl=/06. 

R. W. EWING 
R.G. EWING vir DAV.SON & E.rNG (EDMS.} BPK. 

irir Davidson & lewing {Pty. ) I,!d SEKRETARISSE, 
SECRETARIES. 

THE ASSOCIATION OF MUNICIPAL ELECTRICITY Artike] 0 (3} 
INDERTAKINGS OF SOUTHERN AFRICA. . die skaa] van bydraes verander die woord 

„G•eniea" n,1.,Rind" enilicbedraevan „6, 9, 10, 12, 14, DIF VERENIGING VAN MUNISIPALE ELEKTRISITEITS- 
16, 20, 25. 3011 INDERNE'LINGS VAN ./IDELIKE AIR[KA. na „15, 17. 21, 26, 30, 85. 43, 55, 65". 

Rule 0 14): 
'ter the words 'tw©gulnea.' to '•/4.60" and ••five 

PROPOSED AMENDMENTS TO CONSTITUTION: 1/]lir·:t/" te R..50"I 

VOORGESTELDE WYSIGINGS AAN GRONDWEI. Arcike] 9 (41 
Ver,inder die 

Rule woorde „tweeghienies" 1 (Im: na „R4.50· 
en „'yf ghienies" At the n.,R]0.00'·. endafthe paragraph delete thesemioolonond 

add 'land such representative shall be Whae" Ri,le 11 (2)· 

Between"Honora/Members"and'have"add A•ikeil "and 
(iii) Assnelate Members'i. 

Aandie einde van die paragral skrap die komma- 
punten vocgin r,e,1 8•Innige verteenwoordigersal'nlilanke litatel 11 (2} 
persoon lies". Tu•sen.,ere-lede"en,Nemreg" vie,MIn„Verbonde 
[•Ule o (li: 

After '·natur,il persons" deiete full-gtop and add Rule 14 (2): 
'who are 'lle ./ willie situated or living m the Inllstof Territories subsultute "Southen Rhodesia·· 

Republic o[South/frica, Southern Rh(*lesia oranyborder for r'Fecleration of Rhodubi;, lind Ny/saland'l. 
territory" 

Artike!14 (2): 
Artike16 (1) In lyg van Cebiede vt'rv,ing„Federasie •n Rh•xlesia 

Na r.natuurkke persone" skrap die punt en voeg in en N. al•nd" met 11.tid Rhodesia 
,»t bbinke i. el .lit gevestil is of Woonal. . in die 

Rulc 22 A *ek vu. Suld-Arrika, S,im-ah«lesial of enlge nan- 
Rrensende gebl/1, Substitute "th ree" for "five" the second time it 

i•ecurs In Rule this par,igrliph 9 13): 
Inthe scale of contributions altertheword "Guineas" Art:ike] 22 {5) 

M ind' andtheamount@ from "6, 6, 10, 12, 14, 11'. 20. Vervang './.' m.t „clrier, die tweede keer wat <lit 
25, 80" to 1115. 17, 21, 25, :10, 36, 45, SS, liG" in hierd. p.ragraaf volitom. 
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ANNUAL REPORT .IAARVERSLAG 
RIGHTS OF SUPPLY RUB- COMMITTEE. „REG VAN VOORSIENING, ONDER<OMITEE. 

The Commjlte€ did notilieetdur.nK(hepaQi.•ehr Die Komitee het nie gedurende die aftelope jaar 
RKnd there have beer no further deve'opmen.. ve./.·r •li·endailrwris freen ve•!Ire •efliakelings nie. 

C. LOMILARD C. LOMBARD. 
CONVENO}t. SAMEK(,FPEl. 

JAARVERSIAG S.A. I. E.I, - KOMITEEBELASMETDIE 
HERSIEN•*VANDIEGEDRULKSKODEVIRBOGRONDSE 

/%/ALREpenT:S.A.I. E. E. COMM[TTEETOREVIRE ORLEIDINCS 1112 TOESTANDE SOOd IN SUID AFR.IKA 
I'. CODEOF PRACTICE FOR OVERHEAD LINES FOR AANGETREF. 
COND. ONS PREVAILING IN SOUTH AFRICA. 

1nmy hoedanigheid asverteenwoo:•lgerophierdie 
AstheA.M.E.U. repre.entativeorth/ Commlee Komnitec rn®t ek rapporteer dat die Inderk©mitee wat 

r have to report that hhe Drafting M.Commttlee hils met liingestellsom 'nherstene konseplode opte..1 eenmant 
once during the year under review aad Inry have to meet g.l rende die jaa r bymekaar gek om het el sal moontlik 
once more to finalise the revision of Section 5 ofthe Code 4 eenkecr 'noet vergi,der om£lie hersiening vanA//el 
before reporting }niek to the Main Committee. 5 van die Kode af te hande. loordat daar aan die loof 

C. LOMBARI konljtee ver/ag led©en /·ord 
REPRESENTATIVE. C. LOMBARD 

VERIEENWOORDICER. 

JAARVERRIAG VAN EME KOMtTRE BELAS MET AAN. 

ANNUAL REPORT (OF THE RECOMMFNDATIONS COM- 'EVFI ING. 00/NUWE ELFKTRTESE HANDELSWARE 

MITTEE FOR NEW ELECTRICA L COMMODITIES. 
HieI,lic Knmite© i.....01/ Inam..trI 

This Committee 18 constituted as follows 
01) V.M./.0.: 

(1) AIM. E. U Mnr. C. Lornblird 

Mr. C. Lomburd Mnr. R.W. B.,rft,n. 

Mr. R.W. Barton 
•21 Stadsr;tit' Joh,lon<'sl)u]•gi 

•2) Joha,mesurglity Council : Minr. R Loishman. 
Mr. R. Leishina' 

•3) lA. aurol/St,i•dan/l 

. S.A. Bureau of Stirnd/•s i Mnr. A.A. Middlecote 
Mr. A. A. Middlee©te Mnr D.I. Jones, 
Mr. I.I. binel. 

. S.A.I. E. 1. Bo,Irci['Ing/rtigistrusiekomitee , 

'4) S. A. IE. I. W] rl]• Neguiutions Committee : Mnr. J.7. WN]iarns 
Mr, 4, r, Williains Mnr. J.C. Fruser. 
Mr..1.C. Fra,%er. 

(Bl Elektrisite/9voorsieningsk©mmissie : 
(5, Electricity Supply Commt·ssion Mni'. J.W. Bitrnard 

Mr. J. W. Barnard Mir. W. SttrnerMon 
Mr W. Stern-lerson. 

A Elektrotegriese Ingenleurswes' en Geallieerde 
. Electrical E.Ineering & Allied Inclu•trics Nywerheldsvereniging: 

Association Mnr. J. Morrison 
Mr. .I. Morri•,in. 

(7) Elektrotegnies. Aa:memersverenig< van suill 
(1) Electr•al Contractors Association / South Africa : Afrika 

Mr. F. B, Cibe Mnr. F.B, GIbson 
Mr. 3. M. Fr.*•r Mi,i J. M. Fraser. 

(/ Secretar•e• · (8, Sek,·etai L88(1 

Messra, Davidson & Ew# (P•.) LUi. Mnre. David.• & Ewing (Edma.) Bpk. 



Ac meeting wa• held during the year und all re- Dal] I. eon vorguder[nuehol, gedLrende :Ile J.U:· 
' - i ni Int ions, which nrc· of course pi I . ate i .rd c'n .. .nlxvelings waL wIt die anrd van die s.lin- 
1·(infillint/, were made known M member, throughthe vaat en vertroLIik is''i• ile,ir n•idile! uin n n 11/sbrir•E 
me[Ii,Im o{the News Bu?lctin. alill le(|e bekend .emaak, 

In [in·,ip, rison wil' prouous yearS ..13/lition' In lergo'ykinG me'•Dri, e j irc was die aantal ann- 
ri ucive•I irrd considered during the year under relew socke wath,•nrlerlioln:w under bespreking oonveeg 
have bern relatively Iew 'indthese all have been flnaltsed. /, betrok li laug 12 en hulle is almal af/mi" 

The, Committee does not consider appllcation in Dii, Ki,nuU,£· no ·wecK nit• fiJ3rsocke tonops!£tev,in respect . rnmerlitie,4 in respi·et of which a Skinda. hi r.del,war e wanrvalir iii wir 'n bestalinde Standard- $*ation c€sts One nppliention under this cateqoiy speglfl:,INic 19 nle, Slogs eeil sodi,¥nge narsock w.13, reeeiv{Ni is ge cliiringthey©Ll·. durenec dill'ir on.rng 

1n view 0£the incrolising demand forconnectiong to Motdie gog©pdle toenemende viaag na elektriese 
eu inivans from the supply mIs. it was decided to re- unnsluilings,irklirtivi,ne,unkilignetteaf, [sdaarbesluit 
K·£/ir,•end to the S.A. .re, u c. Standards th. the Sub- cm IM clie S. A. Buro vir Stand i, rdc : an te beveel cat die 
Committee is responsibil for draftlog acode . Procttoe onderkamitee wa belag ts met<Ue opMel van In Konsq>- 
fori•,irriv,inp•irks should,ilw'ine]Lidc reolations regard- gel):ujk•ode in karavaarparke ook regulasies vir die 
ing the supply of electricity to cimpans in the Code. voorsier,J. win clektrisilea ann I-,ine by dle kodo 

moN inaluit. 
Our tha•es. are due 'o the representatives of the 

,arinuh i,rp,un,gutions :irid hixhea who se-ell on the &]ank .iril:,Miggall vertecnwoordigers van 
Clinnuillie far their •en[•i·©1,8 und •,51!uuble assiNt.unce die verakillonde organis/81es en liggame wat in die 
and also Co the S. A. Bureau of Standards for •5 co- Konit€e g•en het, vir hulle offervaardige en waan» 
01'p]·ati'ir In r·:irly- olil trsts on commodities where ,01]e hulp en©al<[Ulndle S. A. Bitro vir Standaar<ie vir.lie 
.co ..snry' gamewerking metdieteetsvan'irtikels waarditnodigu'.9. 

C. I,OMRAH[1 C. LOMRARn 
CONVENOR RAAMROFPER. 

JAARVERSLAG 
ANNUAL REPORT. 

REGISTRASIERAAD V. ELE'TROTIONIESE D./AD 
ELECTRICAL WIREMEN'S REGISTRATION BOARD. WFIKERS. 

&· Biard wug consIltuwd as iollows during ™4: llc Raad was goo, volg gedurende 1064 8aanigestel, 
Chairmiin · Mr. J. J. Croenewald Voors•tter· Mnr. J.J. CroenewEild 
Mi mberh Mr. J. M. Fr:iger. T folio Mnr J.M. Fraser 

Mr. F, Leuring Mri. P Jeemi,08 
Mr. R.W. Diekros. Mn, . R.W. Dieker. 
Mr. T. Gregl Mni T. Gri'gg 
Mr. C. 1,0-1-d Mnr. C. Lembard. 

Thr Bo#@rdhel{112 0•xlintity andone extraol•tinaiy Dir Raa,J IH·t 12 Kewone en eon bultengewone ver- 
me•·b,1.4 (lu/*theyear. Applicat%Dn' for reitt*ation g.derin• xed/renWI die jaar gehou. Aans:eke o. 
frfirn .4 persons w.re cong'dered and 867 orthose were regls¢»Ip v in •74 persone is DOIWeegon 807 van hulte 
:•cieeptedweandidates for the prescnbed examinations. 18 aan/2.1' I. kand/ate vir die /(*>rgeskreve eklamels 

Five written eumir.Line:18 wore conducle. at t]. Vyr Ariftclike eks/mens 18 by die 29 . amen 
./al'L•iall' centres clurl' the year, involving a total of sentrun,h .[li,rcndcdie Jaargehou waarby 'nt/tale aantal 
]061 cE,ndldates. v.in 1061 Ii.Indidate betrokke was. 

There wereals© 14 practical examinations at •he 11.lur.,sook 14 praktiese eks/mons 1* die w wir 
eight most important centres during the ./ar :'Id 160 of nii,imste Mentrums B rende d e Jair Rohou en 20Duitdle 
the 430 <an.Wates were success(uL a.*1 qua;•fic.• fi,1 430 k·.andide,w w·• suks..01 en het v. rog•mrame go- 
re*[MInitior. kwallii.ler. 

'rll[ number of re•Lqtration rertificales issued Die li,bile :ninall registraslaertifdate goduret•fe 
duringtheyear totalled 979 ir,Aging thetotaI./Huedsince die jaar uitgerek het •79 b,310. wat die totale -tal 
1940 to 8796. ult-relk seclert ]940 op 879{$ te staan bring 



The nci·ease In the 1/imhor of *'•:11 14•1,1 re, Die verhaging indlen,L]it C :i,ins.·Le' ir re..iske 
re*• ileah •vith was lo a large extell[ d 14 6, 11/ 

u'hole of the Repul>]ic be.nkele¢]ireda (Icter'n'" 11·• 1 ...i rit ilic hcle Rqnib lek ine] inK,in. 1 Replemhe, 1/Al 

with effect as from Ihe lat September, 1044. i, tr·,•m, rf 'n I epivilde gobied verkh.nr is {,©re/4<imblig Artikel lk 

11:e Board .5 Ki'.•n cing['ler:ilion l iliffic,11104 nle R:Ind h·t n,Lndig jws.a·nu(in,9 1Tweil'kherle v.,1 
waic are be•in- experienced 13¥ iminiMI ink. w ii, ilr·i Jid deur ]/imiK ran 0 0/dervind wer I wit lie ..ir vo iii ellie 

suiliciontly profic.ent In on, oi t'. rifliew| I Ing,ul ·4 t" kelli i vul ler :111, dio ·im/telike lund/+11/ bogid< Int.ie 
v, rite %110 oumin.lions and it is ./ped lid it %11 be 41€riftdlke cks'imens afte ]0 nlcon diur word gohoop ilt 
i ossible .1·arringements to bum: rh• in 111,•.rili·lut' i· r·,i;linA: indier.abye tcelM'Insgotref 1/Inwo.l rimall vii' 
101· gut., candidates to write the' r•curi n ilifli in Ihel!· shle kar.Idate moontllk temalkomdie eks.enen ...'e 

.... 'LI'lge. mocdorl:i,•1 te sk[. 

I I regretted te r•plit th,1 01' cli ,Ii·mill, M Dii spvt mv omwershiglamoeldoondit[llc· Voor 
J, J. Groene wald 'ho h.,5 1.ce], trni. lit·red te uni'ther sitle,· Mnr J. J. Crocnewald wat na n Inder Dep:ive- 
Department will sole• 'IN . Iner•lilli wil|1111,1 Ii':11/il ment ..mlaa. i., bionekort sy bande met die Rdlld sul 

thenear./re. Hehasour ksi wishes lihia ... .he]·e /(11·eek. Ons bcs' ens' volge. hom in sy nitwe 

•ei·I.kri•g. 

. con(.lusior [ wishil [,111*lourd I r m.'ng Ton laiiate moetek.le Rilnd bed,ink diirdic stlitis- 

tho stalistic' ..ted 'vaili... to m© for incli sion in this tieke wat 'Ing/,11/] word Iot my beakikking geste[ is 11/ 

C. LOMBARD C. LOMBARD 

REPRESENTATIVE. '-"/INW€)(]RDIGER. 

ANNUAL REPORT ON THE ACTIVITIES OF TIll· JAARVERSLAG COR TIP: WERKSAAMHET>T: VAN DIE 

l'HYSICS AND ELECTRICAL ENCINEERING SUBSEC- INDERAFILL INGS FISIKA EN FI El<TROTEUNIESE IN- 

TION OF THE S. A. BURFAU OF STANDARD©. 'EMIEL'RS' FEE VANT'K S. A. 11[1/0 VII STANDAARDE. 

1. COMPULSORY SAFETY SPECIFICATIONS. 1, VET.... VEILIGHEIDAPESTFIARIES· 

The follow[N safety spedfications weredeellwa 19'nbuitengewont· blinitskout,int nr. 847vin:• Julie 
com·yuigon' specific,itions with effeet from the R,11 1./ 1. die volitende , ciliMneldspes/lkas// Il vii·- 
July, lf 85 in rin ./ irflin i. (rmrl i n . Ii| Gna Lt. pligto spesifiliusles ver]•iur met effok van:,1 J Julie 
No. 847 tnted Sid J.ilv. 19(11: IDMI•. 

srECIFICATT& .....TION 
.SIF I.ASIE BES.R.WING 

S. 124 - 1962 Mii /111¥01)01· i.fi:]ir-lire,1. •w t'·/ EV .·1 - 1062 ][crd-lugbre.lakelaars. 
SV 125 - 1962 PortableC|ectr[C immersionhu•i terh. SV 126 - 1% I,inglii,r• clektriesedompelver./mers 
- 126-1902 Ele.r·le·airheaters ard ridi,iters SV 126 - 1962 Elektriese log- en stratin•verwaimels. 
sv 127 - lei r./We cords for power un(1 lightlro, S. 127 - 19*} I 'Rbarokeordevirki·al er.erligt/gs 

P r Dole. 1][]elrinriew 
SV .5 - 1902 Fortableelectric appiiancesforheilt S. 118 - .il' Dr:J·.1)·.·e elektriese toostelle vii die 

iiiR liquifls. vilrw. T/, r.,••un v.&/WWO. 
SV 12' - ]942 ..., socketoutlets, t, IM]sockel Ollt S¥ 129 - 1 f](12 Kantlikpro],pe, kont.•sokke en verleet- 

tet .Ldap/* 1....4 
SV 1.10 - 1962 Electric •!•n.:,irilis. -1.-1902 Flektrieeeli,iid•4... 
SV 1.31 - 19(.2 I.'ectric stoves anc hotplutog. SV 1:•1 -19&2 Ele·kiriesestoween vemurmings®,te. 
SV 1.12 - 1962 Lami*.olde,Gand bayonet-c' lamp- SV 132 -19{.2 I.:•mphouers en aanbluitproppe v'r ba,- 

holder IL(l[,1>tors. enctlimi)hNer8. 

S. 138 - 1962 Apparatus connectors for pintable SV 1. - 19(22 Ve./ders v.rdrang.are 'cktries... 
domestic :ippliLinces. stille vir huishoudeIike ..mik 



'1'he :in 81. ecitic,L bins up] ia r.1-1 kin se], edul c• in DN' I Li n 33!il•kilik dif.43 verskvn ils tli n Ikedules iii 

th, proel[,inotii. imil tie•ge le·hed,ikes, numbered ilir• I.ennisgowing on lilcidle 'on sked'lles, genommer 
i·,·n Im li n, ... ing' c >es :in]/leSV 12111. ]:/ reeks, 

M u fied nf t is proc·hunation LS thnt the Male of Di. 1,11.ve,·king vilr hie•lie• aikon(ligir.g is dat die 
all .:i·ki,j.:incnige:irtike'' :red. de..elo.lalule. 

VI,Moi l, rit, 01,'re'ltiA isen lot voi vi,lgin,, Inag lel, Die 

lifil ./4• ward' 5.Jil©%' i. ver,wid.I•.clisnot 1'.1/ bipri·k lot ilier.ur[:like hani.linK an :01·koop !110. 

lothene'lacton,4.ellir' 

1-11,1, i| 1, | li' .imi,Il·,ilill 1™10,1 iii the 9ohedules. but 
also [ntlude these h©ins whon ahs accesbor]Os of 

an, ·-u·£· 11.,lent no, 11stoil [n thc sched*q 
suehils)!irts of.ireading lamp. as./hinaradio ii' /,eli v,In ·r li '41,•rmi, 'n skikeir.ar in n i·:idio, 
seterthe fiexib•© cord am.ched to a fecK' mixer, etc. 11,1,!Rbilrelioor(.'ggen•:11:1'nkesmoniler, el•s. 

Thil i. I. ril st rechim Ltion o.ts kind in ter.. [Ili id die cersu ,•itindiginK v in sy soort kralltens 
ofth.• St.ril 'dBAct ]9G 2 for•lectrical acee=·le' dil Witopll<,].le.1062,(enop«tevlne]Iktrie* 
andlgii irc. step forward temakethe.a©of electri- Uiek.here on is 'ngroot Ani vorent©o 'imdie welir'uik 
i ./ .r ir 1,•In c,lekcrigitoit voiliger te /·sak. 

2 2. NOWF /1:0.114/'r M· IF W P.(1/1 Crl. 

2 1 Thi· H.A. I. 4, h..iII fi,]Cft 1,1 'll/nt J Loilmie,il 
M[,1[nitte'e tu t•04.lin/t• MI with 1/ teehni,111 'ri com- 'rep,iiI( Ne kfimitee .ullm te stel on·. bele,· 1,0- 

ni,li,visie milille nuL[uuM T. C. 2(I or 1. P.C. lind T.C. 11 i,I I.R. O. l.4nicao konltees /024 var. 1.I.C. 
- Tr 11 -i wel'linj, Inliel,Lnes lire I.N.O. w cover 1 hy the work f linwei•katdilia. Die Arc onden•.rel·p 

thLS 11(wi'que!.milliene wi,rd flcur coninihec lind die werks:unnihede var. = sgoefatiol 18 hore r(.pro- 
hici'die Menle, by Mr. J. von All:In komitce, Ii©dek. U verer. ig.nK word(,>hiti·die 
liumiLoa ve]·reenwooldigdourninr. J. von A'illter. 

2 2 A ..Cii' I.. is being prepured for busl)ar trull- 
2 0 

ings and Mr. A. F, Turnbull, alternate 'n 'ixs[/ sle Wold i...001·J*•·el vir Ur, J. I. OFLEISTAM 

Ger•cke, V(,FRD}ims en Mlir. I. r. nre you] ropi·tserlatives. Turimutl, 1.vervanger 
M,ir. J. 11. Glificke, is ile vorteernowrill.el·M. 

2.3 A cillssifiention of.·en' sul,jecttoex:,losion .lucrs 
2 S 18 .....lert,ilion I]vt[,/Bul,aii l.:i,».r /1,1 1,1/ling i·/pres©n- win gilked. 13.0/Wreste! can ont/offings. 

t,itive' 0,1 01,4 4 -i,inillee iii,e Molgi•g. V•] mci ind r* win 'fl nou Jour ele Euro ondernicm on u yer- 

[. [·utthel '.Alter,L tte). i·wl,il,1,414<·r' I) r.•con.• . .•w. Vorster en 

1.. Fute] '·r t.lang.·rv.inKeri. 
2.4 'tfu•] 'weli•,44 fnrwhichthedriftingel ..ili, Ins 

nixi c·fxle4 cl p• notice fire Lir,der 2 i colisLdel·ation Aile, Ii· [Ili kle w.l:Irroor dil ('pstei un ./.ifikasies :ire,- 

C.Jhle :enling li,•cs e. gclruikskixlest:ing,•ok,veegword, 16:- 

11.V, lightning i,rregtors, 

lindritil Il lirrir [[068!)innink.I>lits:,flcler!4: 
ers 

Voikeir,Jigle: 
3 Ehill] 19' F. COMMITTEES. .Ati lebc I I, rflruc,r. 

Ae,•ni,·elenwive listo£ S.A.B. S. committee. ard 1 El'R'IAAND, 1...TEES 
vou] ri•]ri,Men! LL|vi·kl i. ineluiled in []ic pro•codingN 41 Ori....rle lys,mnS....itees ineld[en:inle el th[·1[hhleonventton''lls not row rope. ted 

vt,nu 'ert, 1,1,/fr.1.·rsis ingesluil inilievert,1.inae 
Th: work orcomm=lity sub-cortmfttees hll.aboen v,in ilic 1964 konvenale em word nle re.u hui·hanI nie. 

g relm[Ined by the Bure 11' d.ring thi >car in ii.ler 
1).e Bure se luntering vilit Ken.£*liteitskcmjtees 

the[·Ainti• winthe resull.th,n many :9.-commiltees 
B ]/ flic snelic oniwili.di,•ggiempe v:mille landmet 11,•] .1 |Bv time. The progress ..(10 by the lib- 
dii•Kevelgdatethke 'Linclie .b-/initees 1•ie i,imin,Ltle, dr,lfbng /]caxle bell' url)lualce forthe ']Uht- 
wns. 

ing of siti•oh indhighwav/"1.isa)O highlight•I here. 
The last IneutinK i)[ this commitue wal, nom m Dic •o],liring windle Komitee boli s metilicopst,1 
Octi,ber, 1944, :ind the clocumen• Ims now hoon sort /'11 'n grb:,ii'•sk[•le viin •ti© , V lit] ./.TING VAN 



i. irse,i' for c·/mim,/4 'hkh 01(11 9,·Ihi l 11'Mi,i, STILATE IN Re{,FWI 81' moN hler apoSill ill ae•ocm 
106'. This [s an orig nat work resultink from ionrs word. Dielaaste vergadering vandio kemiteets:lou 

suplort nilltha.8 of even Ing]/ cr, Theik•docu- i.virk'.imont:in' Dle. litin•.ditumvirk/]nmentaar 
mcil will pro*,bly },epublished <hiring 1965. i. 10 Mi i 1.Pl. I)11 . '11 1,(il·Nuri.klike preflik val 

1·,re viln hni•le ·work dour die wei·]<gr•,ep en verdien 
Wi· [hunk the affie .,•8 11!' (he S.A. B.S. fi,1, th<·11 

iliest,·unendonk vull elleingcnicir. D. final assistanceand®lpanduls© 1.ppre[·inte Ihe gai·rifle·es upubll- 
thile i,rheert g./ Ind. 1966 die tig le ..., 

macie bv the envineers who reprcis, M (lie A.M. E 
(]ri Ihe .Lb-e·omni,Upes anf> 18 flie imptenare win die SABS .le/1. ver 

Thc specilicul I,ing i,/ code@of pr·Ii'[Loc reguttl,K sku[14• ur hutte gamewer·Uni, en 1·,ull>, :•sook die in- 
1 rorn this »-opi ntion (ire there to simp]14 thel ™k genieL, rs] edo wat as u verte.Am o,MIge rs opg'et ree hot 
eftlie/ng/neers undina<e llieuse of elictricitv Infer en dikwels koslx,re twiomroo•fer hetum verKader# 

bY te v. Don. 

Uit }lierdio sainewerk ing VOLg die aposifUalgies en 

PROGRESS REPORT. gebrullk.les wal die 1/ge'leur .0/:I .er©en.oudig 
un dicki•bruik van elektrig toit deurdle publiek vellmer S.A. B.S. 117, H.V. AND L,V. THROUCH aUSH[NGS. 
miuk. 

Dil[·wmelit licilug [ir·[·1•ii·il ford]saihilini,fierover- 
VORDERINGRV D RS LAG VAN PROJEKTE 

seas lomments 

SABS 1BL /000 -EN LAAOSPANNINGS'LURVOERINGS. S.A. B. S. 188 - STANDAM.D T![ROUGH ]WEW[ATORS, 

nokulnent I.· bes.rekingword voorberel In oorsese 
I.urno' being· propure,[ for discussion after over- 

kommen/Lar 
seas tumments 

SABS 188, RTANDAARD DFURVolmISOLATC,RE. S. A. B. S. 780, DIS'rRIBUTION TRANSFORMERS. 

Dokument v W besp reking woil voorberei na ©orsese New iloeiiment•ils prolkire,•Inlterumendments inthe 
hrimment,Lar 

I. l .C document. 

SABS 780, DISTRIBUSITI,ANEFORMATORE. .cs© p.,peirs uri· Inw king prepured for the next 

me[·4 i.: Nuwe· d.ument IROF,wst' .i veranderlags aange- 
bring!/dieLE.I.··dok/mcril. 11ir'icdokument./.nou 

S. A. B. S. 767 - CArrH T FAKAGE pnOTICTION UNITS. h Mereedheid gobring 'Ir die poker.de ver'/dering, 

Tlils 'ple!-i'ition wa5, £44!1·I,vcd b>ille Counoll orlhe S ABS 767 AA RD LE KBESKET™INGSEENH F DE. 
S, A. B. S. on ie 'h D[44 mhor, 1004, ;ind is now boin' 

Iii€Mie spesifikasic pri·, Ii·cil fortheprin(,•r: s op 7 Desember 1964 deur 
ilie Itild v:. 411/ Sli{[-Afrik: uns' Bur© vir St:indaarde 

I LECTNICAL ARC WF[,DING 'RANSFOR MERS. I ]edgckeur, i,]1 wi,M lou ger eed gom:lak vir (110 d rukkers 
A numbor of tell .tri• E•.irried ou'Li'L]ip yr,ir undli· El F.KTIUMME 'LAMBOOGSWEISTRANSFORMA'10]E. 

review on various transformers inon,Jor to determine to 
rn Rooks 

the Interference ridilitior, regii,iments ..5 Loeisels gedur Mide w}uil extent dieinar· ond©i·Les!:ou- 
ilig Ji,floo,] 41* verskeidenhold van get .it in I. P. O. regulutions .654 i>[ th'· 27th Anril, transfinmatolt· imil 

1902 hepaal mmic verrehulie vol(lue]Nuin were met Po•k.inloor:·gu],1!11© 
R.51 van 27 A./·il 1962 it, verb:uid inet ste'i in•suitstil]- 

CM'KES FOR rl,CORESCENT LAMPS. 

The finlll draft 1, no.% being eclited hy tlir• wur·kirg SMOOICU'/ELE VE€ FLUORESWEERLAMPF. 
gr(,Lip for placing before tl·e committee Die fina•{ ko/Sep .011• Ir,U liE'!!r ,|le Ull/,gn•['p• 

rellsioneel CODI ugogaan ON'RACTICE FOR LIGHTING OF vir, vourli·/*unndi© I•orn]Ice. STREETS A \D 

1[10!TWAYS <:FBRU[KNKIDE VIR DIN BEL](.1'1\G VANST]<A TE EN 
11{1{,FWEF. TMS . :nont has 1,0- wirit over6888 fur commen•. 

ClosinA Dit'llokument di,te . ist:in9 110, oorsee vi,i'spri·i.rkommrti- 1%5. 

1.uir. .1/.'ing/... 11, M.' ] 9mri 
S.A. B. S. ]53 - DLECTRIC S•OVES AND HEATING 
1•LATES. SABS 163, El.Ek rlt,1 ME .'[·OWN EN VERWAHMINGS 

PLATE. 
Thril©eunrnloft]Ii reviged .pecilicati,•nisnowlM'ing Die dokument van die lersiene spositikrne word 

.litl• 1/'fore sulimittlng Bainc t© lie Council of the red ksion:el n.tgosien poord:•.1 4.1 vir goedkeurhg aandie 
I,A. B. S. [or .L])1•rov.,1. Rnail ban die &4139 voorgele'vorn. 
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MI'l'FR I.XES. VI .4./INGHKAS'I E V. 1 RK [ltiMTIFTTEMF 'IN' lt., 1, 

11' e le\' tneeling on this 'Liblert 14 pli,nlilri .1· 0ul 4,7 Vi l I'... cly<,(11"ll , In vi rliti,/ mot,ic.ile :uin 

grl'[•litheill /11.1 virilir• nille torkernsbeplan 

E.A. n. S. 735 -METAL. S}[EA P}IED MINFRA! INSTTTA- SAY,R 718 - MFTAAI,OM][UT,nF LU/VERI[ITTINGS- 

IF[) A[R 1/Al'.1 ./. EFNHEDE Mil· MINERAILISOLIRING 
Thi• Hierdle spesfikasle tiop 1 0 ... 1004 deur dle N iL(ILitation was lipproved liv tlic Council ©f the· 

S.A B S. on '1]e 19•h Or·tober. 1914. R.ind v Lin lili S/,BS go/clgekeur 

S. A. 8, 4. 7.9; - BAST€ REQI'll,4/INNTS FOR ELEC- SABS Tr,6- RASTERF STANDAARDE VIR ELEKTRONITEE 

TRONIC APPARATUS HOUSEHOLD RA,10 RECEIVERS Al'PARAIT· HUISHOUDELIKE RADIO-ONTVANGERS VL1{ 

FOR RA r Io TRAN,4[MNIONR IN THI M. W. : S.W., AND RADTO-I ]TSENDING. OP 'TE MI, HI F.N BIll BANDE. 

U.S.W. BANDS. Di, 9, esitikasic is voltooi en op 1. '·Iblitar•ell' 2 
This specific,ition w. scomplot©d,inct ./rri•cri b¥/e deur die Ria Vnn ilii· NARS . /Pelelli r 

Councll of tho S. A.13,6. on the 1Gth Foliru.n•, 1965. , 1 1 VE11.Ill=IDEI•I SIFIKAMTE VIR Fl.FKTRIES' Ill.F/)11- 

SAFETY SPECIFICATION FOR ELECTRIC nOMFETTC DELIKE Y.KAM·1'' 1 N VIRF,SKASTE. 
lh•de ..Ties,filie REFR]GERATORS AN' li·:EP FRI "71· UNITR. worlt,ins gereed ge,i•. .: r-1 

voorle[wi,12 nan die R:i LUI viin 'ic •BS. This speclfication linowbeing proparodfor upprir.1,1 
by the Courloil r. LI•r R, A. H. S. CIM ETSTAMVOFRDEFE. 

Dto kii!·Irn[•rilim' (iii 11'i nlhe spesifikiLsie 5,11 op '11 BUSBAR TRUNKTION. 
ve:·andering beplin vir 2,4 MI,1,11 100.-i bes,•reel< word. The comments enth' specificatlon wilibe disculsed 

at I meeting . bc 'Al on th: 34. Milrch, 1985. ABS 168 - CI,FKTIUI SE KETTLS EN SOORTGELYKE 
Al,rAIL'J,T VIH I'R Viltll, ./. •N VL/Els'roww'r. 

S.A. B. S. 108 - ELEC1·lili KETTLES AND SIMILAR 
Die he] ,·ler'i· 41,1 9'rikilsle .voill nou %:Il•·;Ii,ni·. I 

A rpARATUR FOR TH }· I l'Al ING 01' I i[Q,In}54, 
nagogall vir v•*ji'loll/guiindle [•nd ./IdLe SABS 

TI.,1 1·rvi:44,1 Niwi•Ifientirli iN,•n. hi,irv, '·11'1,•1 forsiili- 
,r,11!ing l,1 [IL€ C€]unril 01 the S.A. R. 9 SABS 169 - IN I'K'T']til'ER STRYKYSTI RM. 

S. A B.R. 189 - El,ECTRIC IRONS 

4 
This Epecificalion wil r©viewed at [i meeting heldon koniinenti] 11· i,ilg•·•;lilill· le woM 

the .th Febriully. 1963 lit• I now .LIng propared for NABS 1 0,1 - EmEKTR[ESE I I'SVERWA]lMERS. 
comments. 

Di© her'sicne spes.]aisle wor 1 L·'il:,Lsionorl I Lge- 
S.A.B. S, 160 - ELECTRIC AIR 'EATERS gaan .r •,001·logging i.inclie lilid| "Irlie «43. 

The revised specification I now being .ilted lor the 
of 'he ..A.B. S. SABS 167, AANS 1 l'TERS VII f iUI'lolITWLIKE FI a.ro:I[ :f the Council EK· 

'rRTENT' Al,PARAA'r. 
S.A. B. S. 167 - CONNECTORS FOR DOMESTIC ELEC- 

'n Ges wmen/Oce verwidering Vilndickomiteesver- TRIC APPARATUS. 
antwoorile!11< va· lilemlle sposifikusle on HABS 108 13 op A joint ....1/ 0[the committees on this spocificti 20 Olitobor 1/,4 gohou om ultsluitge] ix•r die tipe tion ind S. A.B.S. 154 wirn heid intlle .ll O, tohi I. 1®1 
21,111€1 wut *]tdalitvliseer. in Le word, te v¢Mt.'. in oriler to de·/de whattv?o of connector hi'rl toi},· .[Iinl] '11Klern 9.erkiumitee v·indrieledels ulteindeak aar»blel :,Milged. A Irrult! wor;.Ln' .]·flup nf :1 rir,ii I ·Il wer, 

ap!,eintedto reportbili"th© end id Mrir,ill, 1965 ern op clte prliktioso en rkimi'pilese Ispekle in . gann on 
m••et tceil die e n•le vaii Mn L,1 1985 tei•16 1':4)01·teer on the prnctical aspects lind cconomics of the matli I. 
SABS 03 - OEBR/11<RIDDE VIR DIE BESKERMING VAN 

S . A . B. S. 03 -CODE OF PRACTIC·1' FOR'I 1. PROTIC 
CE.01]E TREN /11'['SONT IA[INGS. 

TION OF BULDINGS AGAINST LIC[ITNING. 
Dic hersioning.lnhicrdiek(dehet nievorderde 

The r©vihion n[ !}Ii; cefle is ni·:1 1 1,r e•il·,1,1,1© execpi stadium bercik en du;11 moet nou noi, net gekere a. te 
for ciurclin 'ispocts on!116 prnk·ell,in I bullilings nouginit 

van dil lif•i .i·rming v .11, /4/ie In i rin plafstowle el ont- 
explosives :ind inflammable m•ler# viam. re :lowwe (.gele. wurd, :elin: Liseor word. 
AFRIKAANSM I EXTIOTIGNIFSK NOMENIT ATUUR- AFHIRAANSE 14- 1·'KTTU)TEONT]·AF NOMENKIA TUUM 

COMMITTEE. 1<OMI'l EF. 

This committee met 10 (imes/uring they©"rundgool lic.lte konlitec hcltionkeor ./lurundo die jaar 
....CIS Will rn •le withthecompililli of the, A r.'ling vergnilerrn goeic '01,]cring isgernnik metilic opstell.nK 
Elec•ricul Nomench,turo. van die Afrikalinge Elektrot,niese Nomenkl:ituur. 

I.C. '1'!IFRON. I. C. TITERON. 



Amilial Repnrt : R.dip Galinnind Zinc Cilatin#. ./aarver,lait: Warn.gedompelde {;egalianiseerde 

binklae. 

M el Le, 0/ [lleell]]44 |L.t•© been held by The 

eninmillee app„inted h, thee C„Until of Lhe South Die k/milet, a.inge•.le] de,ir ilie Ra.•1 ·.an die 

Afril in Bureau of Surndalik to /rep.tre a specification %uid Afrikjanx Buro I in %[,ind;4:rde. hel twee reek„ 

fur the quality „f galaniling on /ructural *cl. f/.- vergader ing• he]O ter winrbere,Jing ian ·n ,pe·.ifikasie 
tener an,1 threade,1 'irticle•. piper. calitings and len Aphigle ilie ge·halle varl veri.inking van boustual. 

forgingi knippe. skrnefbedraile -'irwerpe. pype, plet en 'mee- 

vukke 
The fini series of /ming> in June. 1063. were 

e,1.1„m,01> in cha, acter .ind Nerved 10 :Fre, Ute Die eer·,ie „·el:·. h•eenk.imste, in .hinie. 19(,3. was 

wii,i• ,ies* of ihe dedgner. fabrical,ir, galvamizer navor,end van :,ard en hel ged,en am ililing le verleen 

and .*er. u m lie denswyse' van i,niwert,er. inaker. gallani- 

=crder en verhriliker 
The Icond •el i' meetir.24 n April. 1964, recon- 

ciled the .iews of ihe .1 ou' repr:Knia,ves and con- Die Iveile proep bvee/.im« in April. 1964. her 

ddered lin unmil- ./,ific.dion h. mver the above yedien mi die sien,wrie·· van ,|ie ve killende wei teen- 

artideR I'll·ther „lee[Ing™ /1 he hekl 3 iii€uss wire wil<irdicer. le ver-,111 en liet niin•egine re/enk : 11 -rl 

pr.L|Wits an.1 2/va:w& bheelS ©nwauende amskrvwine orn bouenocinde ar[•ke[' te 

M Verdere vergaderin# Kal gehou word em Lim.1· 

P. A. GILES. rr,//le en >inkplaie ze be.1)reel. 

Repre·,entalive. P. A. GILES, 

Verleenwaordiger. 

Jaarver,Ilig: Iranierivier Ilidro-elektrieQ·-dkema 
Annual Replirt: Ora/ Ii,ir Hydrn Electric Prnied 

Sub.ki),ilitee. 
%ub-commillee, 

Hier,te sub-komitec liet drie keer byeengek/m 
111. ,/.Ininittee ha. r./ three unneE during 

ged uren,le ilie jair n Omien,Ibri:f wa, ·.er,pre, onder 
6 hear .A circil|•r WJ. 41 -1 1, [awn' within 

die Jorpe binn¢ die ekon,inicce bed:k van die hidro· 
economi, r,inge of Ihe hydroelectric •tation, and 49 

elek[rie,2 ,[ade. en 44 ar.,goorde M ornvane Die 
replie: hoe been received TIle infArmalim, hah heen 

inliging wa laill:'Mioneer en aanq/tiur verieelw call,ite,! ind hiriarde,1 1,weiher d an inieritn re· 

n innerim vent# na die Vercnigde Munis'.le /],1 
par[. to The [hmed M,inicipal Execilive fur comment 
and action mi w kommentaar en han,le[Ine 

G J Ml][.1.T·R ang, P A GIL.r.%, G J MUI 1 FR an P A GILES, 
: 

Meinber. i,f the Sub.commilte: 1 e.le van die Stib·komitee. 
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