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We've turned 

a substitute for ivory 
into a mammoth 

industry. 

John Wesley Hyatt was mereh, quantities of highly specialised 
trying to find a replacemen' for materials - we have created 
ivory when he made h: f // a multimillion rand industry of 
plastic in the late 1860's. vitally strategic importance 

Today plastics are finding new Supplying the plastics industry with 
applications in the replacement 01 indigenous Plast,clor and Phlhalate 
traditional malerials such as wood, Plasticisers, Polyester Resins Surface 

metals, asbestos and glass Coating and Adhes,ve nesinG, Paint 
Thermoplastics. plasticisers, synthetic Additives, Polystyrine High Denily 

res,ns and solvenls produced by Sentrachem Poly/thylene. Polyprop¥,ene and 
through its subsidiaries and joint ventures Polyvinj,1 Ch oride 
are used in making an ever increasing Our total commitment to plastic• 
variety of products ranging from Aircraft involves constant research Solving 
canoples 10 Zip fasteners old problems. Breaking new 

By using South African coal, anthra • ground And our experliseand 
cite lime and other raw materials from excellent back.up services are 
SasIt - limit•ng our import. to small alwa¥% at your dispoSal. 
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Sentrachem 
The Sentrachem Group. P O. Box 61204, Marshalltown 2107 Tel (011) 836-2075. 

Incorporating on the plasilcs side Coalplex Div/on · Sair,pol (Pty) Lla .Impala /lastics (Ply) LId · Plast/rnark [Ply) 110 
National Chemial Products Ltd,· Styrochem liND Ltd ·Poly Aesm Products LId · Klipfontein Organic Products Corp Ltd 



PHOSWAIi Ilgl,TING 

-J..... 39.;:.k 

T 
.it .''. & 

, 
-- 

Geldenhuys Interchange 

Phoswale JANSEN ROAD, NUFFIELD, 
SPRINGS, TRANSVAAL 
TELEPHONE 818+5811/2. (27 P.O. BOX 391, 1560 SPRINGS 

{PTY] LTD. 
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i- STOP PRESS! *.T 
SUPPLIERS OF LOAD-RATE 1. 

METERS TO 
RICHARDS BAY COUNCIL 

3Ovearsoffaithful 
. se,vicewiu,oul maintenance. 

• Exile*nely accurate 
• Wide load range 

• Mainteriance tree Floton" bearing 
• Slahle in all climatic condtons 

Call us i[ you re Ifier an oul.landing .eler 
We'll gladly -ir you a detailed 

breakdown on our lovely Sangamo 

n 
S.*CnaCAL eff= I. ampe 
I .88 Johannesbur J 2000 Tal 36 251 1 T. le. a·0503 
O Box 333, allie 7530 T. 95·2 t' Te,/ 57·7223 
O Box ....... 3600 Te, 72 2001 Telex 6-5029 
Box 2004 Novh End 6056 Te, 42 2061 Te ax 74·M 1 

Ddies Er'.0,ee,ing Suppl, cornpar,y D arcr counir,wida 

44,2" 
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Fire resistant •487' 
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wiring 2 • Y. 

Cables 
• Fire resistant 

• Surge resistant 
• Moisture resistant 
• Non-ageing 

i • Fully screened 
• Low installed cost 
• Easily terminated 

FP200 cables have become accepted • Mechanically strong 
bv many U.K. and overseas 
Authorities for wiring safety circuits • ANTS certified 
such as untral battery emergency 
lighting and fire alarm systems. 

FoT further details of FP200 cables liRE==L• and stacks held, please contact 
Charles Elvey Agencies (Pty ) Limited, 
P.O. Box 8082, GENERAL Johannesburg 
Telephone 614-6541 



ithout us, Lindv Robinson 
ould be doing the family sewing 
hand...and Dy candelight. 

} f,•,Ii 'Ii* 11......0,"cnines to electil 
Il!)hts. firin, TV to lv,1,1-door refrigerators, 

-lh, from|,al,dry/,stoautornat,Cwashtubs, all 
11 e. t V(:,Y lay 11·Illigs Mis Robinson and her 
talll,|y I.lk, >1 Oranted, woold notexist 

t• I · wili i., iIi ·, ./liy and 111/ cables which 
distibu# i,1 10 fill|IOns of osersall over South 

m. Fla,.ino I Ing standards. freeing 
miha di uctlg and 
more,una to, Loisiire and 

111• ·• servant /1 the Rob Insons 
and of the nation, Bs broughlto the nation 
ihrough the riany p.,clucts of African 

Al•ican company. 
:@outh Africa lir fnore than 

market leader in action 

4 f, 

1 e 

Pmt- SM#en. m. m."recent' Comp;ell 
•Dem .*6 whefe Al/• Cabies suppill 

r#0•n/6 m#lion worm of cabjas k)rpower 
Nod Inli,unlania #Dn. m faci, '02, wi,1 12" 

Imy Acorn pp•or mt#on 

ofdcan • 
50dh Airluis U.lines vll/1 

.I}lll{•ib (11•1 
Linton tirkinaen <SA) (Pty' LId. M] 3400 

#Ild CIUII ISA)(Ply) Ud 683 8300 
,/ 828·6647 

I P|1||||• ....1/A.ply) LId 836 0036 
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Bet the Sheikhs wish this 
came out of the desert 

(it will last longer than their oil) 
. and South Africa has an abundance of,/. 

Almost anything that M derived from oil can also be obtained from coal That is why, in 

1932, long before the oll crisix. A ECI startad developing the techniques of getting chemicals 
*.coal. 

Thus culminated in the world's largest nlrogen from coal cnmplex at Modderfortein 

making explosives, fertill;ers and Uren (being completed in 1974 at a cost of 8100%).Al- 
the gigantic R /0/ Coalplex Iomplax (another world s largest B that produces plastics. Caustic 
soda and chline. Thew chemicals and thelr derived products are used in practica]Il every 
induitry Another good rea50,1 * hunjone'• tent here, at the tip of Africal 

Chemica derived from coal: Ammonia, blasting e*ploswes, polyvinyl chloride (PIC), 
u,ea, limestoneammonium nltrie. amn,onium nitrate. methanol, nitr,c acid. 

Unlocking the wealth of South Africa 

vicy AECI Lmuted Cailtoneentre P.O 6©x 1122 Johannesburg 2{JOO 

nl•.Ilallhra• J 14.4 
6 41EO TEGMESE VERGADE.NG -- MENE ]980 
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PROCEEDINGS VERRIC}TINGE 

STH TECHNICAL MEETING 8STETEGNIESEV[ RGAD[ RING 
6-7 MAY 1980 404 6-7M[1 1980 

The Rei. A. Pelser opened the proceeding, with seripture reading and prayer 
Ds. A. Pelser het die verrigtinge get}pen met skrinesing en geted 
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W.Bor,uk,• Kil'll 11!c V I 'r)dcm 
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AMPTELIKE OPENING/OFFICIAL OPENING 

1.-ix. 

Mni· P. ·T. R•te•: Presid- 

974'1*dlilinc, 4-,ridMW Ol)•ND,\Al enrie, Dir, 
daul. Raddhlede, efc lede. gaM ·.e dum•* en here. di, i• vir my n s in" uer 
om u •Inial harilik *Ixem t. ®ci h> d :84(e T.1,•e Ver.,der/p w. 
de Ve•inig ng van Munni,pale E. cktr,4,•IM,ieernemiigi wn qu J Af 
rlk:, hier In •IC Fl..Il| Welkl,Il 
As,mur........... res,n·chmelme•J.,iMN. i k ii,/ 
was h eId in B.em forilir in 1966 ;md [h : me 01, ni . he f I. 1 I n. I ll. 

Mr Muvor le ure ple;Med to he ir ihe 1 iee El IN li·, n Iller .1 
ali-hcri. !or,N,•bse ic:c of !4 y·.Ir .Ind . 1.e 4 11.1 _... 1, ild 
/14 mee,ing hercm·.h i pro•r.1.:Ii ·11 · W. i.- ihink . LI 
fiw ./../ 'he Inviliulal, ti hi· d thu• · -illi' 1 erL 
[>It ,$ 'Ir 1,4 n. I ·r grn©[ wie re, nin .1 righ Ire [ I• BLidull'UCNIC, 
Raudilid ODEND./.AL ic w., aridit• Rsic T•gilie• Vere•reringur £11/ 
•M•0 •e uper. 

11 h . th ple' Jre ./ 1 r.,/ call or' 14,9 W,ir'll h M yi,r CLili 
IL| L•r Odendull Ln • P.:9 ihi. LIN 8,h T.xhnwal Me:Imp ... AMFI 

WELCOME ADDRESS BY THE MAYOR OF WELKOM 

COUNCILLOR W. A. ODENDAAL 

Mr Prn,[le,lt Coillilillin 14'eciric :il 1-ligineer& ard lier d.'lega:... 

.e|Lrille .ni•WV•I|, CA R.,[lwh'n ck-·i. flir Wakiri·i ,•C,·c e C] i 1 

C r HIl 

[),1 Is dic ,·er* koer d. 'n T.ni™ Verg:idering hier Lan/ / Ii. 
en ir/,4ee@erdioni-rell,inlihirrinlilism/det'·90 eneki•/T'gul 
J. n •inci• iy R:Id n il,i ige,ilrie ve-bl.J' I,L Welk•irr ·ee 
WI! 1[,•rn l' 'I ,1,1,€|a! 91 Li| In h.1,•. i,[1•••LI On• i' .,iM,ir . Ei:,r iuil In 

•ir. .1 'n h.%™.,r •an 25 J.wir be le,ff h•·I IJ I hhid i.-& bel.i.inde 
m)rie c. ont.U kkcli,ig .ann-wemne,•ir'r pchii,deva,5"- ler 
a 1000 lili.,en Rind ./ Ihe Ill#eligi. 1,./ bull lim wrdere 
whir/pellinghnoron'ioekfiublew,niy Me['rib.Lipri,Nrd inw,Ilin!079 
H42·niIJ,irn •undbelo'h•t, (herdic terii /1,4,]Luri ec. vi,Dm ,#In 
.L• R.wid In in.ione. b lie imt In ..'Ch (1. [i' 1.ken,s v.n Welkom 

Wa, 0, i elekirr.liellvenprc .11!LI! 1]/ c- 111 Lg Li i,p•en·.rk hel C.LI i>n• 
p.,orho.il,ckabels 9/ r I Dr: m.•ilk Dok kn ¥, k var .n: €Icklri 

**lch ur hulle P kok : grut · Welk.im virwag m die hui· 
digc b'ic kituir rn-r LL' R.) n R'nd ink.ir,4/ 11,1 ¢/'ir,#I' 

Ic' pe°rle .,,j h r,0.,alt,il wilh Ihe miig i 
111,! Inakinlim deniwd ©f [he 

m Ilebl n tw in n ir 6 lk/m T·•al p.601,1/ 
•rin,in,h Th *c rret .ueduid Mirci'b¢lwi,r 901, 11' 
Mw rer m,!414 Ih:,ii mile.tri,ily.i•.ounn if .ippiomal/2 

Rand pc u i,ritl· 

N.,melill.'I....Ii:ild,Inw.,1·:r,- W.lkomilial.I' 
.,heidgen- M. d.refur'.Uild'il'.1.,iver«lf eliss.,1 
ilillehe gh,LJ ..Laron%win,idndippinfOrn'Jewysepaan[,radi./Ick 

)uu| Ilinhil i; Irwel ki,rn h¢¢• .nu vcrliek L.r (d [IL u .pyin:rli r I. •* 
,|-r n •! U L Wili•d v,,Ii Ins ka,11 af ver/ l wl -'-• Ill 

Ince -lin na .u .npi, '®r .1.v I. Ir V-watdorpic Ind 
™Int'In,e'llini loi,ight yoL should u .Inddr nk wixo y but a 1,4, will 

Lt y ilir .·imfer.,i•e ill, 1.cll hui ri' [eo lise]. 

Wilh |led Wnrd. 1 thi* de,k,re hi: Iki 1.-chnical Meclinp £• offi.1.ill' 
I, ./. m ./.we•i' Ri W f.,i,NI,2 

k 1.MED TI UNI] S} VI HOADI RING - MH Il)80 



f. 

. 

11 , 



There are two things that can't be recycled -Time and Energy. 
South Africa needs both. 
Time to produce energy Time to bulld the refinenes that will reduce our aependence on 
loreign sourcesof fuel 
Energy. ko power our factories, mines and railways, and light the homes of the people who 
work them 

t 
: 

A 

a--- ' 4•.i#•W/9 This booming highveld town is doing something about it 
by saving 20 % on its power costs 

with a Brown Boveri Ricontic® ripple control system. ./CO 

Peak demand - a,1 expensive luxuly will consist 01 a central or remote controller, audio 11 

-,trist¢21 Z Power demands in excess d contracted maximum frequency transmitterfs)' series or parallel coupling 
levels give rise to peak demands" as clearly shown equipment for signalinjection, and a loadevitching 
on the adjacent load cu/e. These peaks determine receiver at each desired pointof control 
1he rate at which power ls charged lor irrespective of Maximum possible use is made & solid€lte EMT./2 the contracted maximum level In other words, the techniques, thereby reducing moving pa* to a Receiver - Pulse 

higher the maximum demand. the greater is your minimum. This means high efficiency operation and <•f 4 <•••• excess energy 'i•• - in some cases retrospectively! low maintenance costs And fast arness to the /•/.·2¥djip,78' 
How much extradoesthis cost you? And, what about nelworkl Calf the future? The system operates I mmed,ately, sw,lch,Tig loads -Transmitter 
The cost of power will rise in proportion to capital on and/or afl in a matter of seconds 

atslll•s••on 
F expenditure requiremenb -and th/capital will be Flexibility 

raised I•allyto an ever increasir•g extefit. To Brown Boveri this means designing a ripple 
control system that Flatlen your load curie and cut costs 
-will not easily become dated An elearicity network is likea hi+fi system -the flalter 

Heavy domestic yaquiemenls lead to peak penod demand -works the in coniunction with other rippIE control cu M the better the response. By co/foN;ng the peek and spread;ng the foad. as shown The loadcurveot yourrekork can alsobe flattened syste,Tis 
below. powe, cos/ can be reduced b, 20% -can be 

its expanded at minimum and cit cost perlormance improved, by shifting the 
'peaks .1 - is 

into the"valleys" or byspreading compatible with higher level control the load. systems. 
using lhe BAC Brown Bover, ripple control system Vermatilily 
nicoNTic· Aparl Irom load levelling ripple conlrol can also be 
It can cut *renergybillby 20%. used lor controller mon- demand ,#uoual, When peak leve, approa,bel 

- street lighting control ka•smmere•ltsp•lae·•slruclionloie,eNer Recul•epinterrupl,selec•d 
servic• Whe• dem•nd laN, below peak level, Iransmme• How tile BaC RICONTKy' Ripple Control System - traffic iends pul•e· light control Ing..-torace-/reinB•te-.1,08 

- advertising signe olitrol BROWN BOVER, RICONne ... 
It monitors power demand cont,nuously, and Tomorrow's systern - consumer tariff switching loday 
automat,cally switches off controllable loads when Forlu...:dilstelephonellan.ent<011;83'5791 .wrAetchirnat a alar r,1 systems for key services Iheaddres-=. 
peak is approaching. and switches them on again - staff paging. 
alter the peak period has passed. R"im on inwestmenl 

I The loads controlled in lh/S manner are chosen so Sti/es have shown that a ripple control sysiern will: 
2.- that lemporag lack of power does not incon- genera//paylor itself withintwoyears 

veniewethecor•umer. BBC - prolong the useful life 01 existing switchgear and 
You merely set the target level and the BBC cables BROWN BOVERI A ICONTIC *system does the rest - automatically. - indirectly reduce system operating and BROWN 8OVERI SOUTH AFRICA (PTY) LTD. 

Alpe control weeds the powe/Qd over a Iwent'-ti Sys:am compolent' ma•ntenance costs Mobilnouse.87.iss,k/rept P O .* 1500.Johannesburg 2000 
houi period. t•!ling/lievalIeys Depending on requiremenls a RICON ftC" system - improve you r network stabiliw Tel (011] 83&5791. Telegrams Brownbover Telek 8 723¢SA 

.•nprl·,p 



Mnr. P. J R•ci: Pie.••p• like Re·.li ur. m. n nigu dank vir die neken,klelling van die vel!:0dc 

1!Agbn· di.ir.·melter ./w.Inhere,Fr., 4-lek// .cherbc 
d.ink vir dic ireffe,ide wne wua·op hv on. veoreepiurn hei le[ ikr,qe S, Li l, 1,1.1 111 ]IK reed!. weet 2,0 in h i. Vil ·1,1.,p inik 1.e•kie(it n i pemu. k 
•ing •Ii gchcd 

i.Le Mnr, i 
dle Bur•me: Ler, hait d.mkie 4'MFO ge41,0 word Dit 14 'i· pr,hit I lip wr wr Li,riendel,ke verwelki,ining, neg 'li •treeklnk vill as 

ookvirdleoreningv:inhierdi·•errigtin• Diewinuu'teenwimrdi, toth w.!11! dil ht •eker d. L Rle,ne-.[crpe li ille Vrwl,ll...L In,due, Tm, 

dieli'i,-r. he imki'n,•11%,c•enleMI,LeMever,;1(ler,lilkkin,•ll, I 

nic verAideri.vilne,r•reekiok:lkili,hy,•<x,nenill,Mil,ikvrnnrdre 

k .... p . ..... .e. in : 1/ OVS, 1]en 1/1 h e L l ig.luk 
kwino:l:Kil w.¢-d•arairn'rin,jer.w,•muninr de.wrgemeNe, i, Seden d e hUN' kon. nle, '. iD¢ And val I perti,le anderin} an 
Billy, Mr.h ek hum /1, ikold yeken het. knni ni,k v.il i Lard L .ilt,1 /11 d.,0 .k,mi D,6 ur merrn, [Ir furn,:Icke" w It pereeld il:e V.•D 
1. di,4 'ir n•¥ n ./ gruier eer Im vand. h . m mel u Lip 1/ Ire¢ immetdied,inieNh>.ew™inhe.prnf Relter 'nkl.i•ni,Milvillinhen 

dek.hin vur die f kiltell win inren,euriw-0 er %,t die VU•011) pe A.nk>k u dil ./1 ..d• Mir 'iron'i!·0¢.It IN, 9'..r.c geu,i , 

d.in wil dr,my vikirkum '*01 hi.rdielignic·c ver#Lderin•L,il|• k·enihede by,¢w-het i#Ii'·,Indlebegin v•die warlicrlede een%,9 
1•k vr,1 11 i,m '·i r.a,ir i,in·ihlikkl: I •laull orn on!. ni./. le heluim 

die l.....': ir die @.bied 'unde VM}·O ·.ill ./ 

Di: wa• vir my n hes'ind,·re voorreg om verlede " ir d e I.•kverg,ide M.,i I w.k ill Ihe hil )' / memb.rhand p.,%L pres,del L%pre•e Il licrl: il' 

ring . in die O®Ka.plak •¢ 0.,ccri•li- w k,in 4-D,in DI¢ 9. nf 
tr.6,1 m Qu.,11.town ,4 bwic bre:J, en d.. ar ,§ meld!,iN eem ik d.,1 d e The gc:,0 1.,dy lif LUIr Pre&,derl kieel, Mr JIN [,1, Fra,•t r 1• Ill,1 with u' 

bredt.b.p:1,1,•rolgen.dicgrootteUndied™i• wir'n[•ewJime['n ./ i• r.'rer;11!ngalleran iler,11,0,1 

.' 0„. Ne,Iuonderor;..Druu©khierdiern,Ilbl,rpe,rillk hell. 
On-erlri,w dill » Bill, gexond , .Lird Dru *Ile f i] I' gl lille '1(]r 

jong %1.id. m iar J¢ dink [lie Quicti·.,imnen wi V.In,1.1, hier h hel , 
1.*•r...d. hulle,nuai•ihomal,knorln·rkinwordnle .il 
unen heinJ,uk mei u bl .[rail, dil ree *r he Ii]•re Ilim,14/er We reweated/hivr·•milny4,19-1->me,nben In(Ip.WP"Ch]L•L•I• ain i 

i.id,cid.ki•dlifier,n'dadrle.keenligi¢,-le,ni•meer.n Al ullh w.. Illd i].e welci,me ye L,Ill here * 

013*oaer. nirr die aur6Cme¢•ler ueNe-,Iriedfevn•mi,(1. 1 /,1., I.'irl n• diank•.hi ilir 'I .. M Bel r|/.41||der .. 
di. Vryv ilw 0.43 1 ourumund .11 v nt A .len '111 nn rle fur heiuin.... m.e,Ing Weiwcatyn,runr• Irprnlite[In,I 
re:liigi vir 'n hri,1, v. luvr i•n% gercel ii' 

Mnr Beihi, n. m« d.ink W file rert, 1,5 ,:. 4 L petre•el .1. hiridle M.,>1,!r w,Liur,ille9tnninlhere-[i4iffi,nilpregr mme You will 
te lh.,1 (Ile pi,per eduled fur Wel nt,4[lu¥ Ilii,riling VI. 

m •r Van Zd, au ok all ·i miw R 1· 11™+011 v.,9 die kil.Lie- Vili i! I 
Prev,-le St krew,rill lin die Prin,1.1, Orinie lier™a•11 .,2 %.. and,ire¢ilightingpnlee'.'Qdele,L·dfroillhep-ic indAnhi.I' 
hi.ric,mwiord,£,s. LLUnh,imenmni HanQhr<wk,/,wkle,I-,in MIM• * Ill .Knt ul d e nicnihen' forui iii |i 
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GEVULKANISEERDE CROSS-LINKED POLYTHENE 
POLIETILEEN-GE•OLEERDE INSULATED CABLES 

ELEKTRIESE KABELS VIR FOR ELECTRICAL POWER 
KRAGVERSPREIDING DISTRIBUTION 

deur H. F. FORSYTH, by H. F. FORSYTH. 

B.Sc., M.I.E.R.E., M.S.A.I.E.E. B.Sc., M.I.F..R.E., M.S.A.1.E.E. 

111 19/i 
REFERENT 

MAr [' H I i»vh T.gric se .e:lu Ird,·· Afric,in hible, 

SPEAKER 
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1. FIDING INTRODUCTION 

G¢Yulkan,scerdepolial.n(GrE,1.elii, reed,vi:,0,2,1,en./r n Crn!/ ... .ilyllicne ... ....have leer, mi,rufaclirell [ind 
Suid .trrili .r,·aardi# en gebrA. rn e,>ne•c ondc•indin8*rek '1,ir *ulh A fried fo. 0,• tei yeari .ind overka•experiencceicrid• 
tenmul,•telurem,inlherdieldprrk Ged,irendehierdelydi•.. lor ' |ehi 1-' lh.,1 len,th 'fiimc, Dun. ihi....con%ider,ihle 
iwiderwndinghtidc,iSLUd·Afr,Kilenoorsecorged(!enerbdie nligiing am(lin, id experl.,1.e hu,% hee9 hum up bolh ..7 :Ird,iver-,4 und 

I#,bliseer (en selfs meer '.r•/ lor dll •ntwup ¢,1 ·Aerkwrri:Ling moeh infi,rm .imin h een publisht·d on design R nd pe */ u nee,11 e' 
iall kahek met impepedc 1401¢ring in vcnkillrn. sp•nningsreekie truded dieleclfic cables in differen[ voliage ranges 
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Ileelwa< grrah.-,crde ,•iligl, Ig NL L.in rl B n[• mer I Ih£,ii,tani,rn be Al,•h il ihe publi•hell Infermalier, relulch (Li labor/,or• 'repurcil 
ie,de mi i.er'% crl &,]Inmig' r. rille& rric,£ di,4 die me,milikheid i. k inpleq:,id noi 10:e'i al ei,hle nmpleN und :(irne•enrle in,li Iherefi.re 
1,cl• h¤vr•gle.ri 

Dle $ - lwee i ,;ir ,% d irlr ie werk lip h Suid AfrikaanRe nasionaJe 1 or .imelh 11' i vcr twi. yedn now wkirk 11 h been proweeding .in 

und.lard vir 6.A 14!: U kV (1Ph kilhel& en Irei die 4kr•'e h di[ b,•a prern, linin fir :i S4„,•h Afric;in n.illen.,I illinrlard frir X I PI· c ih es in ihe 
volt,10 vii,la,2 r,inr• 414, n . i'ut i• lirne Lifwrit rl: h s li rwd•ing!111,6 
Hillk •al die puhhka.eun hierdie ri#ilinall .1.ind,1.•i 'll l,r LgEe. 4 
:I.ir die ,¢bru,k .ir 'PF ki,bels In Suid Alika Hie.dic refcraat ing IM'nhehu.... ruhlic, Innohh,4nmt or,IN .Iw:Ill,verl,!re 
(im 41 i,ur. y'li die liu diz Legni]Ii]Mic le gcu ,(id L 0*hr liker' reer im!.ells li, he lise Lif X[ PF . 11·leN in •mill Afri.Ji .in[ lh,% pl,rer 

ied!,hlic•dic yeld# dle,lah,i]JLU]e•Wri,Urd ka ·I ugle! en,ink .illempLA Iii review Lhe •'.Lute 'ir Lhu ur·." 1, i•r[Ier Lh It uNen mily mor' 
inhkien r,gling = . mei de ketise van kubelk,ni[ruk•,esglik vir re•lislical|Y .,-4, ·he ,;ili•i,y nfihis nnti•nn' tnndard and pr.pi be 
hulle £ ehrulk guided in .laing h. c.ihle ci•nstriction he. 4uited lo their -e 

.WIrlilli!Ill' 
DIELEKTRIESE STELSEL DIFI.F.TRIC 3,VRTE.M 
Die I rn,f knmp,iricm In en,02 ILLhel 1. waherilik diedi4!elarle,e-•telqel -The he irl ul'11,/ ble .i li•tru-tio,11% e•ent Litl¥ ihe [lie|euric 9.Lem 
cn lia ir,im 1% ill[ pahl k orn dirherek n, le he,in mei d,81ektrjeie oor lind il i.L·i•nver,le!11 tnerefore Li, c,immerce[h 4 di• i, inr wiih dielec 
ulging• H,Ile effrk lip im.r k nbelk imponinie ki,9 dlin logie, em trier.™ler,• ir Theeffecinflhe,enne[her.li,le.'mp[,ren·•cill ii,kkel w•ir, ¢Den . .icilly devel[,red 

DESH•N COMIDERATIONg 
ONTWERP·OORWEGINGS 

iw,]ardek gil J--ri rell,Le, Iii Lhi,ki ex. Lifili'LIali,J,Larid eburi,]in]. 
[)ie •iler,liE,diklel.Lle.urlle,iniwerrhalismrgenekon-Le,en,ir e099,derandnqdemand[hat,Dis+uldheAL=l| .lil•:[in•h[ert'll 
-ElneN vere,h dal dll dun mii. weah in ,•reeniternming met eerriez ati•furlory bfe e*pecltine> Since III exDuci,incy iN relnled to ilre,% 
4.iric le•.=i,•rwu•12 A Iin,e•len die liwinAver,agling anreenk,im le'rl, Ilie'ir> wAAe,1, hat thickne:A Or !11,+6'lin ,#hould he LI,k id,ited 
Ine, 'n rnal-num dieetekiri•. *minning•wil, wil Le,irie h& dh,l i•le In'r,irmili¢Ieried'¢,En•Lre•lev/1 H.iweveTrnetharicJ'Ir,in 
i,n'Nd,kle hereken ward /(,reenkorng n in,verkoEe on'werp gpar Id-oon'/sophythrirpariand * I[. Inlge&1het'.pred.in. 
i,Ing•.11 /•unle•di,norw•I.gdraegier•okhy eni%•rhee-ierd' 
Idegir•·ig, 1,1,Jerngs,like./Jilrip,innin.n•e:rgevol,likicemet cnnd L.kir qi. Hndever im- 4,1/'[c• LunduciLN %],e' i. e' Ip-,ie 
|ciergr,Mite eu weikteen he[reklik luedieleklrie,e•IinningoeIA Indle 
11.- v:ri de k]/Ble gele,er, EleklrieNeicirwegin' 'peel .Ler 'nill 1522·th:%12% Ytt 521.?,1 4.i"N,2*19':'tt 
grolerrul me'luenumen ken.pilinin, Dil l'iniern,Linialgehrilik -nal pnetiee ir Ille Uluge rally:!; Jp hi nnil ir,clwiling 11 le¥ Ihi,i 
Ilk # .Ir die gpann,9gsreekg - en met 33 kV, Isoleringsd,kie .Ir dic 
kleinme innhevole gele,er bepaal lord en dd[ . gebruik word vie die 'he %:11'41 rec,immerided tund..Lor we IL..1 Ihi' 19, €ne,4 14 Ihel 
reel,% gele,ergmones Sleg% vir su-manning/abe, word die tole· mmedthroLghthe,in,e-condue[orsue. h iorly n.p¢-len· 
il,18%(i,kim he: I .wi-er /£,lier,& ./'trie. 91 Lnnini,4pell. or 'able•,hu, /knenese,-i'5'livionarc delerminedpurely by •-c' 
TAI I dui'anbe•ole i&oler n•sail:te• "n vir GPE·kil. nd,en· leve. T..1 gi•eh L. reclirnmended l'ick•-5 . i,11,[10,1 for 
de ke,i•pannings L..2n 1 (]00 • e. 31 " XLPEcuble'. nihe re.(]grl,&ed vnltage rnnges frem I •0 V LO •1 k' 

TABEL 1 TABLE 1 

C•nd-(11 
Ill Thickme,inIXIPE*InakdVolla/£' 
[ eleiei. [,ole,i••dikleh,KenNpan ./ 
*/ 

1,im' 0,0/1,0 1,9/3,3 3,8/6,6 43/11 12,7/•2 ]9/33 

1,5 
2,5 0,7 
4 0,7 
6 .,7 

/ 0.7 2,0 2.5 
16 0.7 20 2.5 3.4 
2S 0,9 2,(! 2.5 1.4 
15 0,9 2,0 2.5 
50 2,(! 2,3 5,5 
70 2,0 2,3 1,4 5.5 X.0 
95 2," 2,5 14 5,5 8,0 

120 2,0 2,5 1,4 H,0 
]50 14 2,0 U 3,4 51 8.0 
181 16 2,0 2,1 1.4 5.1 R,{• 
240 17 2,0 2,6 53 8,© 
3 1.8 2.0 2,8 1.4 5.5 *,r, 

2,n 20 1,4 3,5 
§§&§88 

2,1 2,2 1.2 3,4 R.0 
2.4 2,4 3.2 1,4 5,5 HO 

16 . 1.2 3.4 5.1 8,0 
lR 2,R 3.2 3,4 5,1 R. 

LW *'cle,cr. w*irdaarniels,4.,gid,lkiesvirhek.•pannin• N. C,induc'.•ir •lzes qmaller than ihi,se fur which ihi,krc•+ mc 

.tool word nic word n . Ranbewel nie. AM kllin.r:ele,Ineg quotedineaehyr,|1*•range,ir•notrecommendid Howeve.ifl 
mailer cendill,Lir !: I.Le-ry elthrr ihe con..or dialne.r (ernoodsaakik,1 moaWdlegelele.delir,nee,ergr,irtwiwdrnel 

·/ dikker "mi.0,le,der' ..m ordie ....dikle {or albe,) mu•i be Incre,L•ed hy a Lhucker•mi·conducling • ruer er the In· 

iodat die maksimum dielekiricse mHnnin•ped be.rk ..d ulation lh,ckne- Ir,cre.'sed rer both)s© 1hal ihc maximum •tre• (01 
level I. limiled to the ialue *la¢U for (he Nmal .1 dic *aarde bereken vir die kleinle -ihcbole gral,[Ic 
recnmm#.d.,]riducli,r .lie 

Suid·Aff,kaanse sland,%. 
Sys[em v. 1.- 41],iled arc .... African landurd' 

Dic labelill #r d,u *tel!,n&% w r,lh eemaak [)ic 600/I 000 V Mole Thh I 41!le Illuhlrnle. lile pc,m: J.I• mad, In the 60*PI (](JO voli rargc 
i,nrd,kles,s sulwcr volgens m. nic·.e oorwegings .pal,J. By I.9/3.1 ihim= id In«I, M ' dele... purely " mechanical con· 

k. b¢pdal el¢ktriese o.,/cg,ngs die i./lering//tes. r die kle,n.le -n der,lion• Al LQA 3 kV elte,r,:al „pnsidentions determine ihi,kneis 
bivulc 'cleiei. (er,•1 me/niese oorwegings •an t,]episs. k,• 'LI i. Il-|dI.Lill ir' 111/ -El.[ rc.,imminded arderic,i size hut 

ler.I•lerb mehill. il ..erall• I.pl) to 'he larger conduclor ilia. Now 
60/ 000 V ard 19/33 k. thickncsses Le' -I d. ...00 m.,n groler 660/1 000 V en 1.9/3.3 k. dikie• ihal frnm 4{10 mm' upward.. 

irM li•elitical Fren A.15/I I / ]9/33 kV th·kn¢ss id in.lai,on ig deter· Ldenlie.I' 
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|)ie oscrp·11:clcktricie x panning.pril./ r dll kle!94. aanbevol¢ pe 
[eier, bepul die ikolerings<likUe vandf 6.33/11 KV l• 1903 1:V,enword ie. ind 111,·.lh,ikne• h limill,irried hm,ighnilt ilie r.iri,• if.01 •le|Or 
beli, u v•rli die gele,ersin die ·eeks 

Dmi- is gou hurf dal om dic dieelek,•ege •anning.pei te be•ee. n 

h, ,rnning.... n radi'[c·veldkabc] nod,g •as wut die geb-wk willl,pe -,i 1•41 'he w.e inf ril,1, Il fie . Ihle4 woill[1 14, IL. I' 
Un lar-·INgeni,•Ami"/ Mal,in|bandu wan.br g direk i,urdle 

»ing W 114 me 'n L. /.'Ing I c. aang.,en die Aerp knn' Leen d eli 

Ir.k v n lili ™clerinA en luggew,1/ .lie"... hul, ...en 
te [,1/le'triese /4/1,•g"'erh.iging. g. vorm hei Die bli•ely'In'.Ing 1 1. '.r ace .if Ll e iii iL,lill lim ' lilherm,in he I mi 

ge|elerit. lelfs a Dull' *ain,grper, is, ver/or•ak .k k.n. nirlie van 

d!eelektrieseveld nd,chinne·oppen.k[evundieisoleri. DleN,i 
Iile2m is Im nouc in ,ler'Inerie kertal Inet 'n Nladde lii,/vlnk le ..11] ed be..ic.,1 
ha9dhaaf lu,kn dic hinrc en bu•c oppe-Oakke van d c ultgep¢rsde le nref ind nliler •Ir.·6 01'[he ™ruded XII 

GPF en die niciaa!komponenu· •a, btpal -[ die %panning gl wee• meiallie "inpelen. which defirr the vAnge /,i.·h [he dielecir i· 1, 

w;il die d,Melarikum veniag word on, Inder •erkstorst•nde le ueer required li, •Withhi,vid linde- •e•wee eondit,onN The will,en m Ihe 
problern lie, In 1,-I vid,I [d bio ·em,·anducting hiyer 'Iii·er. 
beiweer,ihee,indile c-!nd(heinner•urr:cenhedielectri C.•ei·im Die voorsiening un'n bui:barc laag van hal'geleidende mnier,millui 

•en die geleler en die tipperviuk - di¢ i.,i uring (die gellie-hkerm, .1 ine.heine -relif'he CLIN.*..t lon, Inll ..ih,.e•reen. 
tu•he,L die bulte o.efvluk win die -lering rn ille mel,i;,himhukel -1 

uc• provided in ihe forrn . .em:·eOndUil,Ill i,.u. prodileod hy in 
die kabil {dic aankcr.). bled'no#<'Ir di2 probleemilerdle pre. Ing u Ily|ill i,r Limm ./.ri fi,h·i. 'ih p./ I ri, 
'ker,b i. •anunklik vc•3-en in die vorm van .ele,dende hiinde 

undueling winplind L nfor-' l ibre elid• *ir Lhe 
wai Vervaard,g is d¢ur rylon· of kaieenweefitif ie impregner m.'n 
Inig.ame •em,·gcle,dende mAteriaal. Los ve*nic wal on(giaan he, 

non in e ible Ile AN , reg mi*ri 'LIC[I C b lo priwid•· [h· •ini•i'Ih 
Ideh dies. van dit b•nd ken ingeli,kki,di'lk... .nninghler inlirfu¢ehrlwee,101[|ill-lor ind up:.,11, .41 in ihe f,irrr L,fil Le) .Ir,l e 
hngcr• ,orm . dus 'n .rmindering in dic kabc]·lecityd 'er•rsaak 

Modcrne praK,yk Ls gcdglik die vacir. rn . van h red malige opper .ire .creel' Lhehe re pri]* ther i i lhe Fi•rm nf Ln alr L,led •,11! 
vlak (u„en dic gele er en die iso cring deur dic halfgele,dence m•eri 

al 4.inm met die isolering ui· •e .m In diege al vill,Jrxkurni' wurn <rn,·enuduct, lf, wirn ih with . hipprd hemi eordilit n, [ pe 1·12 • Ir 

'1,1 404>rb,en deur middel ian 'n uligcpchdc half#cleiderde 1,1/direk mih rr ivideA ih e ' ni [ile L Lin li : wilh ihe 1,4,1/1/ n .,irbii e . no i I -rdieigolering Ander,inskand,lindle,orm/,in'nhillfgelederide •,ipe ,·ihiful'.in.,gc Milic wirr i ..ir) Wher• ,*iril,ird LL,TeM-re 
Wrn!: 'uam nl. n on·wikkelde half. elende hiind U•% {ille ver, I' •re u•ed i· • 1,•211!if•, I ihe ./ hewerksi€!14 ale noue kon ·.ak me[ dle isolcringlerw>[ dc band die ver 01 

il.'g be'.rm 'en P ......). Waar u.g¢pcy.de .erms gebruik re. 114.1/.ieve,1 ...... ,•ri•·e Ic,•ndil·i,"creen in 

W,]rd.lidi• deralagaldrielae,a,imililgerib-rd(n! die[Inelimgul insult,orlibe,4,/ill,1 wilhaire .retnapp'ied,n ,•pi,rne,•.rnlion 
perdng - die yelcie,ikerm, i•lering B• alirikerm, Gilee re•ulue pravided ihe ne-*11•> cure Lind Littertion r de[ui i. el[er·,Ned A 

4/ c#ter vcrkr> word dcur dic iwei·*Ang proses'.skerm en i- 

Icring qum wilgerm en die liar,kerrn .lk,iriderlik uH[,8ciring) ilee' :i..ind 'he [hieklicnewf insulalion quoted in Table 1 6/.able. 

11,1.,cl•panninga groler as 3 3 k. isien volleaf•kermile ili@]elar Inlhe e vi,lidge r. r,22* fr,im 3 8,6.6 . /,1 19/1, .11:ke thi. ·.,Ir,I.Illilill 
e 4telge.' n.in ls/'ering,diltey aanged. i. uihel I v. 1.I kV L' Inln'.Unt 

19/33 !,V·kabcl• ·leem bLe•di•: 1.,ipill.le In IE Whal .1.helhickneqne-f insulal on I.Tabk , ;rcur inter/.i,f de•0n 
4. LI. 

J toon grafies die berckendc di8Iektriese spenning•pele wai wn lewl.' FiEure L *hi,%•• •rklphicm|% 1. .ii!• '11'ined * |e• BE 

locpassing a ope,ke gekiergr©ovewa•oor 'n i•oleringmikteget;•bu :Irlic Ih!' 10 ¢aeh eonductor Nize for I ch :i lh .kn•u ,§ labilliued 

leer i Voordataiebelek€n,svan fig.lb¢•preck•ord,•dite,lerr[, Hefi}re 'I•u.%,ny ihe Implicition. of th, figure, I[ ,4 nceL»ur• Loe •r,6 

digom h . ihe .Aleul.Ilin of die b•naderingNeb•;k Wrdicberckcning vardlespinnin*pei Ihe .Ippr,ine inc•· .ren |.ve|' 

le, le rerd/,delik Al die berekenin..ronder,lel rlinde geluier' Al, ate.11®01/ 'ire inade on ihe li•,mfiion e.-ci,hir :,Dndil[.i• 

Denkheeldige'• gele,eridei,nned i,gehruik ninmlik die vHh 'r, 40 DiI]me•en,if e•inducionure ·fle/[i,1,di:imeteri' the'linmelL'r 
liede ronde geleier Hierdle IM •unnkvnlill kleiner M will %8!ft. met i.uqi,lideire,Ihireonduitor Thes' ire•rnaller4hurni,4,11,4!,k•l• i 

um,epende Reslringdegele,en verkr> wiwil en i illi•'n vt,nir%lei· he achieved In prac'.lee •,19 4ir,inded Ii,nal'll./ evell wher, L ri 

ling van die ' :legsle IneNLI,id' pacted irdlhu/repre.n[' wer.1,/£111111/ 

n [en m. dcursnec·..aril IS 1,1.Il L.1, v .' e gileier,kerm inge· Arullimincent Immdi,imeieririerell-L,iullin• furtleumduili 
vallewaarskermsvoorgeskryl'ward H,Mrdel,an-kheskou•oid .<rccn haq bern laken nic aeeouni ir ihe ei,NeN where %creen!·g i• 
ai die .1.le [ee. nd·. *leted Thi § c, 50 •·An ie hike n •% i w,Ll e cir [Ilion41 

Iii berckind¢ dielcktric,c spannln8gpeile s v- [ne,niing op . The •tress levels.alculaied dre thoM. applirable.le irner%,irfric. 
binno·opp¢rvlakki undi¢ iNcloring-die zehied wn,ir. maks'· 'irt.le ./I'llon - le r.i©n whc. malin,D. .les Isd•,eli,plil in 

Inurn spanningMpeilin'n idcale kabel ontwikkel w(irii thi ideal cNe 

Daa, ,a[•eler wordcal die afgcskirmde kory·.rukge indiefiNilur'n New !0oking•, ihe figure ilself i[ will be noted IhJU Lhe %creerled Lun· 

band Yan ipanningspei.e hel vir 5telse.spannin•% una(6,6. mt 33 truetions have a hard i,r A·qi levek ploted flire...11 »wrn vAilge 
kv froin 6,6 kV w n kk The botiom edge or Inw£r limil Lif ¢» hand 

Die Inderste kant o f heogil¢ p¢rk ..elke band len berek./. .prestii·.s calculated •tre, span leve .plicable [0 ; pe-fedly eonientre 

ningspc,le van t-in, op'n volk>mg kon•entriesr kabel m• die . cable......liedmilm'mal....Knei'Of in•Intion The 

paaide linin:um·gemiddeld' i'llcrinN'ill. D.c ./.L of top *rer arper Ilini' af,h' 4ard reprel·n• .r Iricre'l[[ ' ./in/l re• level 
to he expe.' ll ihe murufticlurer niakes full u• 

perk van die band slel die vermeerderde spanrIng*peile wor wit ir rermitied i¢r· 

wa#a .ord wannee, dle vervaa,digcr Wn vo·IGgeruik maak - dle 1, Icrall.•arid Lhe Inhill ililin [4 .irwle,! Ucce,i|fl.•1|y %• Lh Ihe minimum 
Ines' '11 1.In, falling ../ . '11'lled minimilm al¢%0 '. ' 

toler= *™. dus .n hierdi¢ geval Jsdie isokr.ne ckse91rie• dali 
funher • 1 mm ln rNict ee no m:In,·flicti,rer can •fford 0 -rk 10 .1 Rewcndiodaidic/•nimumdikiebY'npunt909 onderd,em.,mu.-ge- mon Ihi. kn• ...ii . I ....ed rn,nimilm "rerali but will add a 

middeldc waar..1 m....der¢0[ m. In diepri,klyl[ .1/cen 
ver,aard,ccr cgt,r bcko• om by n Nimiddeld, diKe te werk gelyx cer, in m Linuf Liuring inle,lince iin dinmete- deper,•ing i i ihe degree 

Inwhi·hhlian.,1.Liri,lu,(ual,Ii,inne,en dan dIc vasgchiclde minimum·gemiddelde n.e n Sikere ver'anrdi 'r·lieti•·i·e•t·ririel>.•.il•o 
ca™rui,yci'Hirlilledarld 'llinLIJ'.I.ne' lillinlwmadom.. 

ginglloliran,ic • diedurin¢p ial b>gevocg wo•. a•angende vai dle iheabitililleminimhm Ill,iwed .niequeniyealcul./.CRNIC'IE,in mate wa•rme¢ di¢ deursnG, bih¢cr kan word Ek=.5.te,t •rd ook 
Je• e.1.1. likel>·,Dhe nitherlow.lansho•nint.%.c T. beheer !ndle prakwkend,c minimurn d:kicay·'n·punt ial yelde die Lh 

ing c lin: graphef :[ie„le·els ror [,1 kV and 3.3 kv *ems •ro of •olute minimum bcok * ee,claat IE Berckt·nde hpannin0speile In 
r itD er Led[|e,nit r,1 erN .14 1 hey [10 nnt in fue, werklike kabcls .al 'aarskyalik repr¢%en·. a pracllcal as gcvolgl'larvan lacr •¢c1 as w•· In 
eae Since.itih•w|(dye%,1,%creeningi,iLNed iheseslrisS]evelscan ilie [,guuf ,etoor word 
onl• be reg•rded 2% eplicable to the *rea eak of Nolid circufur n· 

Die enkel ·1'n Er eke vir *panningspeile by 1,1 'V en 3 3 1,10 !4 %"rar ulated cond .mle'led . /.,ier I. by «ae 'hermel:• prowd./in 
ukedemicie wiLHrde winge,en dit nle in die praktyk •corkom nie 8, de¢irode,9 conincilithihe il,lerst!,face i,fihein:u'lion. b thgpi,i. 
hierdic .panning'.wi•rdgedrm•/bruik nie endiespanning%pelle k lic'| ehe 'f • mill,Li,re able rerexamplelhe alual ¥clt.,ge apiNd 
Ogs vftn toe• iNsing (ip die Npesiale geval waarsoliede rondige,•riker .icros% the irillillinn will he reduced LhuN redu¢,n0 * lewlsbul lh' 
de .Icier' in wiiler gekiel word of wanneer 'n hui[e.rlektrode opec. non·rah! field ennAgi,rat or wil] enh.Ln« :lreg kv. Lr arWIn 

af andcr m-en er in koniak metdie k•!cr n0 gebring wud regi• hirlherm,]ir le effer, /1 ihe •rand profile M the ,94, er 

11• dic prall geval var 'n ve¢1...."yvoorbe•[d sal dic urk' ,/.ded condil/(in .Il Il'tieontriblic te ...'cnh.in.Incni Thi. 
ke ...In, aangewend oor . 1.... laer weei. mit I ge¥0]glike 'Inibination of fuctorswill probubly resta in maxiw0m sITc•1¢wh .ip 
¥ennindering,n spunnin•peile Die nie·radia[¢ vele •al die iranring, precrihy gre,ner Lhan thil,·e repre•ented in this figure -appr©ximuely 
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pe I egler Ir .ke. gehlede verho©g, Dic 'rofiel •In strinnglciernul 
iii)k hydra tnt 'n ·.t·rhc.Ing in.nning•r¢,1 H.fi,refuriliercnnitier,I,All•'·%101,ficancenf ·hi.··re. v:·Ill. r 
'wrdlekombula•,e vur fakton·te,LI nmak.,imum*p-il./.Iwi 
U kV kabelit,at hre!•,m *reterls Lilic en die flu.r. 04'.er gelyk 1/ c.neel.11 li,1, ILI'F 
Jan de reile un wep -ng e, 6,6 khkabc . 1.,di,ifi• In:, reeer,1 pip'."'pre:'n i ell./ 1.1 :Aerv' '/2 'lhi. I.1.01 
Ii' ,4 paRI,kon,de,jnder,•c,un·bi,orn'orm,1,0 1/01 1. lic(rek Li• pherli,ine,wn .und I. /.dx N ref•.n.c., 1. lihi ,[ilie c.in he 
kirg [ni (}PE •en,Dem word, te h•reck roord• dic belikinls an d•e .u' cd imillig h ck ti. l'112 ],1 ..0 re.:11 ./. r¢Re'rell and ir 

1//1,•irly•pe e verd/r i)•de.•liek /[ird 

I , .in.arg•CT¢icrolu»:Ma•Wh•CID¢horn©P8.madatilitie *A•.%,inereiNMuleasaliek.,1. rn,/ril blil'lhown•ed'reL n 

m -cr%'yniei i• nic -1 d' himder[le verwy.Jrgs i i hibliogr,Lf e 101 so 
icrter!.1,1#1:gein;lakkinword Niti'*ing 'norderso¢kindicincer 
„i ....2'L"'• h .411..hie' .1. leer tot./. le wC• 0.J.. Wh.i[ 1% LTe:! np' There . 8enC-4| .L/emen· ill ii under e,•ne,• il , 2 

Inoontlikon]Jai•[loinemendk•·brulkwwrd.L''r daek(r,kumenook 
und:,1 'borne ./liker i. b· ccur#.' materia.,I waargoncem In die|eelrILN in Inlockiinnel' whiell c,•teid or#row inla farm•rern,lrig 
|;ib,•rn¢•ruirn. onde,wx kan word (r• 1 •rep h.,M. rvpe• .i[ Lreelig A•re recogn•cd - eleclrle,Il r•, 

I),1,i, wii•d eord e algenlee9 saamg™err •12' ddt..>ndcrli,eildnd, iren n. cle/LAk'lic,1,1- rree. un aul 
di@leklriek .....p, -Ill i..,1. ...9 IiI .oliede 01/In "I 

di....urn'unrl,1,1%,Ind Alle.Id,iarvanoni'hian 'kan•' wai 

icr[•118/ loe, 101 vi•rmi •ocid: ian home. 

Drle hihieie [,p¢& i,ion vorin• 1:an onder.kcl word - elekll,thc funme. 
iwler,(ime en elektrnehrmiese bl•me 

Fleklirie ./me Fl•ricul Tre= 

hz ? Illili·re• die 'e"ky- van elektrl¢.0 bonic. 6 3 d:r,lain "in 1 i..'ure 'llt.Ir,il. ihe 'le:irnnee' deciricil :ree, 

1111!uoidhi...#u.gchee van.,It€ w«/ad,Idl.krie%/In 
™9g F chorn'I'.Le! 0©r da, die redel,hu,corie voorgchi,u aerdie me 
gull|[,1 .aird'ur .le./.e b im¢ be'll, .1, I n cle'loill,•'ulring Ik unLed 4% Lo lic nic,InniAn; i whcra> clc,Irli• n. ,I•, I i.ilril L. 
Il ler, ·I w ord •e onden el di,1 eiek, ri me •ranAk crp gcle,de,1 Je pu nic ' 
dic i,Inringende ciaekir,kilm ges,raal word ,¥/I dic neg,ti,c./ 1•/11 Al-1 .,new vehill +Il.plied•oll.i• /1.ill- ·,•91'ru'd 
·ikfub•ardi¢aange*¢n,Irhpa,qn.i• •an•i%©wa•d•urkk•r.•t•eg• Irom .harp conductiw. roilli Inlo th, *ir,4,r<!il,¢ ill I r, 41.12 0[ 
110¤g=rE e i,In lon,x,14,2 en Ae¥©[glik die arbrelang-n lic d.clektrJ 
lurn le wrocaaa* [Ji[eindelik Ic! dil (0( n 'Ic¢nite In dic d clek(rl 
kuin wi,Ji•in gede•11#like elek[•c•e antlaing k.,n plaaivind. Duu, crii formailon i ' mid in wllieh p,irli,11 dischir•e •:An Oe,!Lr I i hi er,iwi n 

I gri,l[Ii' leen,I¢ tot 'n kinall,it I.1 101 n ©Ii kl rio. boom U,lers propri• 
...a in,1,-11: wore ¥ir hucrd,•cffik hon. ge,1. ishcle.r„wil ICV/1 ) hil,-nd,u· iIi. offeet n. i is i,gn,i,/.i ihi. in 
d.,1 /.'hira. Eldwrn d Sha•"'lut laborJWrium ondcrwck. rappur 1,/. I work 'crif 1 ie' ir' und Sh.iw']rt-port il le ' Ii.ligi.r 
teel dat n '-Il]I J•crpglm,rnke ..rodC 1.. .i minder iiI.5 - •edle-illeelirod...ill,ir.lit,L•le'thin 
in,•rn,Oinhiltot·11$,ppilrngebruik .s Jn wilkie•ai·rd,eliktre. Urrilimn,wiu•, hy•„,„, 1,1/|1/glused'.imairm/1 
./rinin'le,1 v• I.V/.m volge. berchening Dnlslaan hc.. Or» 
hierdie mestand •rd boine binnc minder a• 1, uur ir 6PL·menst,rs 
ge"irni 

&/rh, W,0. 1 Tre, 

Hclreklik file •p•nninENDelle. in die leenweirdighe,d Vir will-, Ii)ril Ill- Il.%0 Icqu,-c rc Jil"1> h,Eh xtr•' le'/I. Ligrt'ler -Ih 'he 

huerhenddi-mgme,[ebugin Hierdiepell: i•t·,lerlue•11%vaill,/1,1% 
imidle,•liei•inelektrieNeh,irne Iilin•leg.Ingle&il Onder in * n 

n luid diel,kirilit .,in . sal v.gtigh' d ...dr dil 'elckirill' b. L l.illd ' ili ull •LI,Ti l it lin der the i r 11.1/ e. of Lhe hiph ell: ciric il 
m.nii| m 'nh»celheid In * hinnddringe' 'n 'hre,Jk' Lrek. Lhe ver,inr Inin•Hure renalt: Lr .1 number of line p:Hh%, r•Lp·ur,ig ,Ul. 
4.IA:%,•nderumdir maler,1111 L•1¢hreek W.LI¢rh•r,il ykgevi)[•1!kmin 
der -rpnmwr #leklrie•e fuirile 'tchiin]4¢/ Lt k/]rled•dit·hae Li I.* more diffuse appur„nle lhan cl,it owl t·,0 1.lihorn M 
dieltktrie,e spanning, 124:111/ 11]IL w.ler. [rl,)01,11]k klein ...helike .geM [hal i le liB In it hugh %.chs •1• waier m•iy re:i,11 in very 
i,r,Adi,+ hy I b,•MnT'unk ve:Tih-n• CieviAA 'Teek die winer op •###es.leting >itrees*hichde.·omp•]/walcrinte 
in g iu•shd cri .ft[er./ 1)16 IT>.Lelling vin g,il 'ini] pli];i' by n dr,JI hydrle. .ind o•/In whieh upi• evolved .li 'rel•ure' lilli·.ieho 
hiwi, geni.0 n. gekikallicirdi %.Jeer,gevi]Iglik 'n verlen,ing•, n die 'Juie 1,/1 il,irn,lge Jind <he :/ennili• of tht· fre ch,In/1% whIL' n. ke 

af,Jics ic veroorsaa• (in, widnende 'n •2Lterboorn ie vorm "r,he./rt-ce 

Verder. 35 die nargewendihe•nninN endie bron '•ar dle vog,igheid •cr 1·urlhermire, / 1/ .... ./.'ind 1. Fc. 41[ n.,41'ire ,!re 

w.wier -rd. . il dile walen,ime verdwyn nadlit die moniterl[,cg,ladl IS ,•mi,ved•,idnc•,inrle LI[iwri •id./LitihewRicrtic¢•d,upre.,r 
i,rn dr,(12 12 wfirn l'il JUJ u;12Lddli.' hr«nke'• in die dielekirikumian TI,k'ggeAH Ihil the'li'ri,Mlon i.fihed,clee' r i' . Leh 1.1 'hen ihe 
I'n a,ird kdtil die'dr'jil ./mank n.. die *•ic' In '/Ic ver,prei en w:,Ler in thi ch [innel' M ihi [ree di|TUMe' FWI,• „1,11 1.v;Ip,]rille'. ihe 

4/amph' Hierdil litkfimpliseerdlebeqIudering v..aterbome chAnnel%,·IN·,Ip Th/f.:on/led•.e•ilte.lid>o:hiler,re..... 
m., ir die Imbl.·m kall Li,)rhrug w[. dedie mo.Ir.n 'nkle...e ilirrl·utve,Inh• iveruime,ybolling:.heurnplnl•Liln,9gaulion 
ki,Lik. w.11 il:in die wirrn yan dle h•,irn hevewig /1, L h linp .irL% permunen' 11,im [0 l. I,tic r trel 

Flrk¢,urlwl,Ii,•e Bime .I•.lruchemir•1 Tr21. 

14,6rille ]& In eff'ek r, 'pchillm inr[TI van 'n w.,Lerhnom (met die.clf. Ihe•. c,re 'llill':Iv • *lidl Airri If Mler 'ree Al ih 'imilar @rowlh 
poe] Ines in,Mne] w.,ardic waler Ii,ne vun imgeloge g•®we bevat, nic-,11. »iii ) In whieh * w.er i.intimN .[e I.: whieh can . 
&•,ule w•arge.•mi•urd b,•ined,cdiack[.klin litknndle home .'.- cd A . 1% wi[hili ihe diel'Lric Lind may pri,vide rerm;in,n 
permanent 6·e.kieur si,d,n hull¢ lie verd. Ir mei ./dreging nle 'stdin n, i•f '.he,rc,4 40 ihat,1 dorK nat diq•carwhen [hc ump • ' 

diled Li,11 
Alle bewy- L [in h. waller bu,]11] dIL [/ L,1 • Ill,1 Rmei I purle VJ]n 
. e konsentra e -1 elek[rle·.e veld In So n hoc vc•ke,bc'· WI]al••r ihe tr•· .i• Irec :11.e thowsful irte grown ikr, •[ 
1.;le ran npdle vilide ind•,le,€ in de lidlekirik im v. 'n kRhel in p.,Mi h.L,irg , hi,h e. Ilil"ll':, i,f 'le![ri./1 4rc4' Such figh :in 
•taan: 

& .... . * iwighil indi• i•narvInkke WI.die K•ier,i' 
Iii *m .Alan ,·repiluril l. rinuelm:., i' [hei/:r ace.tueen[1'L In.Ula· 

lii,11 Jnd:wreer, Ily enige h..led,1¢Ide. gele,dende ./luic, g:derli:.1,k of alge heel 
in,eqluit in die,•iller n, A! 2.v .or... ennt,imin,ir[ p.11!© parli:my or Wholly •mbcdd· 
Ily enige liedeler,de deelt] e met 'n perrniliwileil ,wit we-lik 
verski] 'LI d,6 val die .Icnng Al L. e#In,Inail part!:1. Invingpermi·t,Gedffering..Iall· 

1/ Irem thai /1 ihe Ry 'n leemic wal Li,IL•laun hel 1,11·11:ng malcri,1 [leLirinkrimping hinnedie ,•le-ln.I 
n dil .pervI.ikk: tuhlri [lie .lering en ikerm Al a con,r Li. in ' lid I thin ih. in•w ,ition or •, me interfuee 

11,1// het-«i in•ulailon Iii •crecn. hehillweh// dia.klrie.-pJ,Inin, 4'n'Irrlere f.ik,orir, die gine 
vari n,ime gelee in de rriale yuri l,iegar y li)L lug, wler in eleki r lill Iii /,Milinn u. hugh eleark/1 '-rther f·1, rn ['ec •now,h ht·• in 
%-ir eleklrieie veld k,inken,rii'ies orI•HUn hinne dit ,§•ering I 'he I d'·gree i,f •ce,n 1„ ir. water i.f m i.welrolyte W hen won.,n· 

.mle / hesordeling, G i],hir hle• haie he•/rkte Li,egang wi boe· Irn'Inn• 01,•irel• /14' /1,1, the i.ulabim '1 a 'oid orin,•mirunt 
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nommde.Ii•wwe In[er•ehnnieit·grai·ineemdilbscld¢ernst,g¢Hfme· Irrt I ver, rew red 'cash . the"'NianceN rin/#/Irteral ire. 
ling, lidn lip IL,1 ele - te.•y hulle nuby di, Oppe·,4Lk van d.c isolering 
' Ill'lled'/der..dent'.van Willer, f./'Inbew¢rk· Ihe .urfull /1 1. Iii ,(ir ir, which ease thuy rn. y r.rellk ,/.... 

el./ Ri,hink '11 %,Rt d e heme on#c#rricer Is .i bulle :cen 'n .cr· :Ind,lk>wl.higie•%!ifiv.,I•rir ir .1,ing•uchiree•rern:'innon 
ininderende .mpogriwil' nrig,Ing parall' •andicele... wld· verled.grim |irri,ree,k ludet•ca•inFiritein,li][recli,i.pi,Milielili 
Iyne •1( Nek,intenircer 1% In die 'imprAn die htioedelin• Of ge· ihe linc•ecirr finrer• which Are 'onot·n•,al. in ihe vieinii' of ibe 
hr' Die Inrm wai hirin,[ Ani. wn, ./ a,Inle,ding i.· die hesk'wt·n· enniumirl,·iril nr linperfect ni, ilid Ihe re•iltni[ l'orm lil•the Iree gil•i ri.I 
de nani yari·''irikimi···bi,me t ite,n/J k / die prldkonien/,2 2, B,it • i r de erip!, in . h.1 w. I le 1,6,• . te !¥ t he . re,• • lincen lril. n 
dienle-ycic.Muerile:lrikd•hilil.|clal i.nl:LI'linhei metdie.leLWM u h . in t i.,te& grawl h . . .. 114,11 ve nted or bow I W! tree9 ,• d iNR . 'li 
di¢ fuii,rn •rminder 101 'n vInk wimr.ern Arcking Van Cli: didkkir.· hi [hu,rnw,9 i,Flhe /·le lou le)! il which no, ft,-Iherdi·.rim·ion of '.lie 
b 6 "1,4.ind me a m•,mephon mei,Tw hz "'usueer n .ele,iric/,1//pl'.11/gri,wthi,illi'Lrrece.EN 1-17//3,1,ul•nte• 
•i.,im ./.:rical'll·i,e :rce 'here h.wever,[he tri·. r.. iwhcthir 

AU dle .punnin'.:rh..r ihely b.oed h...cm' ef gebre klegier con,am,•191>.void,•roihe-,r•9erfee(Lin) ks:,Lerwrycloukilheil· 
. 11(•ab> die [unenvluk van die ,•oJerin0 of .kerrn is. en dic'evogib. lerfuee 4/iween diele.[•ic anit'.rer ./ re,ullani ..s,rowingr. idl 
borne radiall ly 0,!1%,wril• lir inuards na hirn. cif buite dcurgroel. rnG# hulle maklik..•ng ih•ul lhe 11.1/Linn m > .. read> acers, I toi. 

walrr,lug,]feleklrnlielkryenwhid,reelioNindehandhU In'nin· 
61•/0 E-Nhebbende a,irw• de,v W ¢'ima 1 (n,imens CIGRE Werk· 
grue 21 11, wiard w"keic "rek: 4 an die .dier'oon,ersky "cl A r ce/ nher.live revieu hy Wiergma(]40,1 hrhilf of C I G R.E 
un,wceg Dic,krywer.kii...inde·ed,euffek/,ind,Ele,ll·le,¢•pun Werki,ig reur N I I) giveN eo,Bidmi ,r w ilrou: ee¢Ls of the 
ning, 1™kwe•sic, 4·mpe·,Ituur, Aard in groote van %0!1¢dc bes«de· phenomenon...tcrirccing Inier.illahcl·over'·Ihee.el:cifvoll#i 
1,110+4,8 en d c M rd,#kid van leenlie• S,lam met Jit be· re.•, 1requenev ienperai,ir• im·.ure and •,2.,if w.lid ./riall, an' 

•preek hy ook die iffck .dic khel .i• Walerbomc Icer,•cordig ,• n :ind ihe pr,Mence r,9,I slie of vi),[k In :iddilii,n he illhLUM™ ihe effee i 
die verbdnd 4 2,1 dle nu•lie weri. orn w verklciring [er u,ile •ee. le I enhle . /. rre•ence of . Rer Ire. 2 nd. in Lhlk .DnnretiOn ' 11 

Ree u, rih while quilir,0 (ine %/.emenl In 
D, M bekend dat. d:, IGe £ n kabel 'er,r·inder k.,n w.ird nd.. 1, ,• knliw9 14/ (he I le (,h.bleb ean be red,i•d hv ihe preence' 

'enwixirdigh.,d van .LIEhe,[t mo,iturc !(,4.tillunknowr.howevor. whc,herlhesefuilure,hawto 
he :illihulril li• ¢he p-cience 'F w.![er [ree•' I die faling •an dle kabel eegcskr>r kan word aan dle ,„rwdordig· 

held -n walerhi•rner i. 
riliziinhekend 4 ... Imele,1 1/ no. ·.1//rk dane i. 1. U K h> n lige cable 

mtikeriuggesli Ihit le prts,nce,ilv.LIertree•inXI.P• inqi,Inilor dou• Ii[ n In.. .in[ om d Himp le lei dal [. gse *crk •an n Broc· *a· ni./ in f.[reil,Nethe•hortlerm hre k, Lw.·i 'relielhofthe in•kiltition .Imaker In die VK -1, dti' die icenuoordipht·Id van walgborn, 19 Elimple' v.Ith h,iw '.,• npe'.Lier Lr88,] inot break.!Dwn , I GPF 90nlrien.4 -lering nle dle I.,•ruermvn clik:.riese a[crk' I• werklikhcid •er· 1,iwer •Lill;,peN 'han simples withi,ul willer 1ree. 
mimier ni• Mons,en me, 4•rikdui.walerborn¢ •c afbreekspanning' i. 
me rlue,ner,•wwill£ J Huving madt· th,N"*Sily.1 rinher br.ef review d irccir/und in ier • 142 -Ju wder waierhorne vic 

**IT weenzin aoh¢ d·tteetik••• i* appiL¥nate 1*Mem in Neud,il dle n©•we.g kart i,orbig un bonmverm,rg en in beender cil n.,der i I mn 1 (he cal:ill 'ird 4[resh I ovel' depi led ir Figure I 
w.lier.rne In .ollede dielektrikum argg'nde! • is Jil p. lik ':m weer 
die he-*de ipanning•eile /)cirte] in f,0 1 in e./#ie neem Confining diseasq,or. Le the rrld,ad field eableslhe fi,lire */learly 

ihilde,ign.[re€Nli·,ilsint·rea•Ii88™emvi,I[age inerei,Nes Ai 6,6kV lie he.,rekil, wi.d ntiuM, radille :1©ki• e•e veldkfuls bepcrlk Fig . in.!IN recommendedd L.']9[Iliclor 'fze haN n n.•Irrum design I icon di.,42Ilk d. Inile'an....coeneem metspanning DI .·re' I.el i. 2.2, 1/ 2,9 kimi while at 33 kV he L,irre.pondil 
klein•le :1.Inhe-Ir gele•er h> . kY hei ·n m./.m on[•crp·•par· I.Il. dre 4 I 4 (0 4.47 €V/inni 
nin..,1 - 2.25 , ? 51 kV.'mr I rwy[ die ixweenklms,igc peile 4.14 
.t 4,47 kV/nini bv '-V Whit is Ihe •mfic,Inef of ihe milgnit.ide i. 11,/• 4(re• le•,eis i' 

Wienrnri in Neiti in i i,f his p.,per'dise,lige, ihe effeu of waler wee.g Wal hetek•n diegA,ouc win hierd,rgininB.cilc] 11 arde]- am I an e •b]2 1,1. drli] merll,ins ¢xlengve erk carried i.' An ae[,1'LI uibiL· 
refe-Iii ' h¢•preek /1$.Gdle,lk wai *borne opd•c k.,hclifer· imple* 0,> dulermine Lhc life .pinem for L.ihle' in wnier.irsu 
1/.1 11>h....•Ilgebr•,dew•rk'pwerklikck./.0,-Im 1,mulalil,£ crivir•inmeni• ill¢ iceft>il ekipunent i :in kabels in 0-in,g wai walerNIn€ stimu 
Icer •a' le le 

(DI• .ceft>,1 eki•onen, A die -&rde van n in di• verNely],ing (Thel,flcx,(irler! 1• hculue of n Inthi·equmien 

11-ly •1 =e jEd 
lE,1 

Waar 1, - LydxduL,r I M afhreek h) Where I, = time to breakdown -1 •,-s E• 
-/1.'reil F und L, = Ii,ne rc bfe•Lkdown 1,1 .Ire,• E,) 

en • = Iydid LIU.·10•·Fifbreek # 
'parifi rle·.pe,1 hi 

Wicr*ma 111/•ircer deur middel van gr•reke die [,dUUUMONIherk 14: Illue·Ne gr•hically th, -e . failure tbrvar,4,IM ' L|UL.. 0, 

vir,er.kek waard. van hierdic ek.poncni en slrl *dat Cle rell I"In[ 4/dsuggests[hal pri. I.)nalre.ult5./. 12,11.11 for' PE L,1 

le'ur•iwid/n...tier;'Ming,ip'/'•"iull. andes In.>va der *tiondition•r-8 Taking:h.s valueof l'hitgriphic,il i]lu•ra 
fie.evooNcilingsalhier.·w•rdevan n'diet.4duu./reek.' lion suggesh I. for a well made cable des,gn• •Ilb the maK,inum 

waarikynlikmeeras'n IMwiranndul vir nped#emna•k,ekubuluil tr™le·.ell,·10•k¥/inmuirrio al.ufemlikel>lu•heed ICO¥• 
ortuerpis wir·n mal™mum%'anninrped under6 kV/rrm KInarhlyk . would i.cm'Ir/foreihat:abl.• m,/'fietured n design s're. I.wl. 
hk i.1 kabelq *at oniw¢rp ,5 w .. 1,4sre!|,4 3 arn,r dus '. v,11 less thi 4.5 k..m ha•e a mor, thar adcquai· lifecxpeclin' preud 
doende Iceft'd•venvagiag bril op ioo•,hirde du: veri.giighcid kin ed ure I' c.reigd ·.e eliminmic slre• ril.ng Imperfeclio·i' 
die duggel@ w,ird lim spanningNverhagenile linree-*/ iii ic •ku 
ke Al ..... Vul/8 e• In e..1 i,f 13 k. .conurn c.Linsdernii,DA dillme 

1-ken©mirie oww·e•n• heraul dai by •panning, gro[era. 33 kV die ihiekne«% Lif iso· nsul". whiebr.ul[Ineven'igher In. leveliand 

ter,1.gsdild# .Il hoer spannlig•pelle ver,wiriallk 'n 01[leding iar 'n .in:Ily'. * num her Il... l e X 1 PF L ihle sy,iern• in t' e .ngr f.m 
hoeveelheld 'Pesdicke OPE·kahe'llek M k¥ Vinli[66 . ie 154 tat 154 k../ hal le p.]minen[ k. 01!e 'n manul-Ele[i,re !9 1hly fie d 

iuriluidingdul kire- evel& pron,inew •er•inrdiger•, in did Rehied are a I 
op 'n working io des. on illcB. XI.PE on buper linwon wer p 

•parning&.11 win 6 [. A.• kV/mm werk en vir hner ip,!nning, •(Ii' eables of be •rder of 6 i0 6.51,V/inrn .d furh.gher v•hAPe• mention i. 
pannin,*e van ]0 01 15 kV/mr .nocm VEIn*elf,prekend yalgri,· bel. m ade of s•ress leve Is in [he range [0 le ] 5 kV/mm a thebc hi ' s 

|e,eN 11 •i. i.. thi•grearru-ecilutions will berieL¢-ry [hiln :5lhe ter v™ir.org®digwee,Ihieidle 4pa1iniag.....(lk ..%& 
3; k. lite in Ihe r,inges . [0 33 k. 

Vcr®c bc•eking3 sal nou nordie al•eme¢n heperk •ord iot k.ihek 11 1, pr.*. hewever to confile fur/lcr di'll'lurl.il:alty.... 
vanW 6,6 kV tot 33 k¥ met •cr•iin: N iu•crho•Qranni»kiheN tn Lh' 6.6 10 13 kV range with pogibic occasional .•rerve. when/- 
waar •an turpJ4•Ir,2 prilli.. 'Qi thi 4uperlen'I[in ringe 

Wat 1% diehelreklikehri•ngrikhe,fh,indieverskillunde.[·rekie. %.•l die In •hc manufaituring envininmen[ wh. an be illi I ii' eliminati •ir 

kab•14.lewen•verwa,tingkunwrminder cri./.rie[,ar,irniren(Be leduu :he Imr¢rfectron, wfulch ran •duce lire eipc•tancy Lind whal / 
doen wn,1 i,dens vervaird,EnN' |all Lin; eur1dle heireklike hel;Ing the relail,e 6,0nificancc of Ihe ianous lypis of imperree[,on' 
r,kheld Viln die ven killende derekle ,(fkwre hek>k . LI die elek'rle 1 et 's r.( con. der 'c ie'lili . g.,fi:anco of ill. .;ITIous Imperful- 
le •erkle ap die lange duur en d. die luth-w i.ing v,in dic (iPE lions •r ficton •hicil i¥,Il Jetcrmire the long ··erm eleelrlial slren•h 
label i il beenl D,lar M heelw• eenbiellinigheld dili die fukor,· n .· urn] henie me Ille c•pecianc• ii: XLPh eable. A *i b•,antial body ,•1 i,p, 
dc vill helin. heid .1, vid,gegr,le.2rkilri -)rd mon inrks thcu variou. laaors in .irde- ef §,gnific ince a• fo.[,nn 
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1 +Iektri.e/galigheid lan die gellicnker. cni. cringt'•En.Ilk 1 Eleclriell 'm in,h·le- 01'lhe Ime·frice helweenc,in, 1,Li.,ir -recli.ir' 
2 3¢%.delingbinneindeisolering 
3 [ ¢e./. binne in die i./lang In b. dc rm. ./.J./ 

4 Mikroprositelt in die is/]er,np 3 Voic i. Ihin Ihe In'LI|,ililin Int' .il 4Lrulil Irilerfuce4. 
5 Flekirle.e egiligheid van die larskerm/·i· Idote' n.u, Clluk 4 Iii rfil,i,ri-y (if Lhe Irl'W|. ILU , 

6 Pi)!imeer.. gebruik in dte GPI: i Fle:Iri.iiI 'Ini,illhne, iif (qu ,:i erf i.e b¢Lwilli 'Irl h.r.1, Id in 

6 Tyre i. rohmer il.ed for ihe '! PI• rl'Ul li,W 

•.lpktrle&e Egnll'lid •,n Gplelersker,TV[Boler!•glu•pn•1•k .*ical imoot.™ I Con•tor .r-ln,litali,In .*. 

Die .leierske,m *erc .nder ubonderin, •m mot die I. I.ing lit 
...enherdefalaorisdusgroothks r UiIperningsprobleem De 1- Ii,el,ir i• Ihi,% lifjwl> un el,lrusion prohlen [n ,] > uxtru™iii 111/ 

icelmntigheld of bal'o,mileit vAn enige i,ilpersing erd in 'ngran[ r- regularlt>,ir,In,formiworiheeklrliwin,Lffecieilli 'Li)[,5,1]·ruhlue• 

te genffekieer deur de loirn en .81!MI,heid van die Inder//ir tent by the form and regulam¥ of ihe silh.U,He fin i whi.hihee.iru 

up uit,epers word Derekle kan ontilitar in n gewone %[ring.le,er ion,4mude Withanorin•IsIrandedconduct,rimperl'uclier,•,murke 
wee94 -'In•nki9gs" <,m die [ugerr.,imles orde•die himen*le dr;,2,ila,12 di,eil s,!ik·in' baweenihewire•Ahe•riindtlifill,ritenhce•hulini 
-1 diegreiereyul Sulkeorrearnatighede,sheeliemEd/nnar,v.1.. ihe ©uirr luver or wirei. Such irregulamie. lire complelely I,IncLe•L;,ble 
b;,ir In hierdle tire kabe[. Komplic 0eleier word gew>!glik geb"lult •im n I. iype if li'hle ' [in.'41./.14 li•nip'.LI] 4/.l] dN Irc /%. t. 

0 1·aby . moontlik.· al ge I I"'opp¢.lk I vorm virdte i!.pert prn™dc .lk nc,ri, .npof: Mc 'comple/, ur,form eordi .·t.r •i,Tfu.e cn 

val die gele,erskerm Vers,gligebeheer v,Indie.meNIelling idn die •,T .whiebih.·c•rdut·o.§.recre•nbe•·%tiudid Wihearefule,1/"'f 

Inggek·Ler en dic mate viln rcrdig•ing, maak di, moonmk orr direk op •[rand mike up Lind degree i. Ciinl'll [. It hece·ne' pa• hi¢ 1,1 e' 

,1 e .1•L•r ui[ ie peri (rude direelly in lii (Iw clindlic[,ir Slire m,Inuftielurer•, ir, Uilll .,1 t,i 

-pue,Inglh' :(indle,LirN r.lan .15•mi L,iriduL·,Ing Muppur! Lup' ur 
Bil en beha[we d,r •·rd.'I. van geleLers •oorsien %/mige •ervanr 

M *ly "ped 'in LU 'hc •id':1(}r L,Wr whigh ile cimdu,Lur 
digerquok 'half·geleidendebardofbandewiliqyl,irdle.elelerge 
-kke!%ord Diegele,erikerm worddanUI!,in, melill'wilpe•Win creen i, eorip eted h, t·nu-n ..Ii.ernf •mi cin,1 Iclrny 'Ill 

p©undtiyeiher -111 Lhe XI 14 i,1%01/linrl ' / Ing(,fl exlrilil,!il •!•Ti! 
1,18, hair·•clcidendc verbinding ic•anne met die OPE dering condieting hiyer can accur 11 rel,lihe •·rfill &,ed, of,hu r•lruderh .Irl 

[)le i,i,ge'Cr•dc !•ag k•n ¥••c rn- . die belfekl ke 5kroefs. cdc i,ci ,·imldled rorreulb wlih e i.h mher and wilh (he bne 'purd In 
van die r•rsm:,•]lene nie 'Lirrek m. rnckdur tri mit iliM [yr-;ed ge torreei temrent, re c(indill,Dnt clin retilh in ,1 mugh ed,lr in,i In 

kerrellecr is nle n Grow•c ui,persel weeng •er€eerde iempt·rawur. 7'uric·i<n d por Dow FillhM thrn,Igh exiril'in' held• ,/ li,idinp 
to¢4tun[IM, wilm mi; iw ik •li,elharle d2ur die uilpur•klippe en mulr>ge an kad . pre-.Liring ./0 Nemi -k·I.nducilng nuierial e,iher nl'%4,ih 
kan I. 101 vi.•rvulk-.cr nn van die Uf·Bele,dend, matriaa' En,ge 
valihierdiedefekieklinto,Nkerppunle 11[liel.iN•en,Ink endusloi'i iable •,re« enhE,neemenl i Ici,•i• 

01,•nv,11]rhHre verhapinE /1,n die Nminnin,%11 lei 

Dit Is duid'lk .L h¢¢lwal aandag aan he§ond¢rbcdo .@c¢ mol wgrd d,re mi,41 he I,xc-1.I .,1 6,4 In Ihe pred,Jul,(111 i]• Lhe l indua>r and I 
In dal i . produ.% .In gele'e,4 en die vautelling el beheer van . Ille e i.,bll,Jilrig Lind .,1 Ilrll ,il exlril·.1,)ri •on[•[1411/ Mi,Je-I rlal,L 
pe·.1 'Ii.ninde m. ./ ged/en moet word Moderne ioerusting 1.TovideN Ihe receuary f LL|,1124 :rn,1 ihi• Ler!!ri,1 e. €•re-!i[ Tuilli ly 
•00-n die rodige faill te te en d e nodige beheer word uitpoefen de•len i' .11'i' iii 1Tiror'In•e 
(;ereed*•ron:werp 4 ,•ok •an bell,n; 

B™>rdeling binne·in die •sole,in, Conlaminan¢% .he 1•ul•lion 

H.rdie kan ..1 itrsk" tim bestaan 'cldalic//deling is bcbonder IheNe e:ir he L,f uvur N> }f IY•% M• Ilic ,-tinn n,ints•f• p,irlie,ilur· 
lilig en .ekere ongc•uh[L•.rde eksperimen·.ek werk bev:514 dat 1/ deINernil lrid I i' knim. im.emnin L.pwalishcd ekper,mer,1/| 

Ineul lerlt,ic, i,indic orde •r 30 mikror.groatie, elekiriese borne kan unrk Lhil [nelallic •[in!,imin,in!% a Ihe Aide· • 30 micron bl• C.In 

opwek hy betreklik lie ipiinning.pe lei belfs i. hulle goed in d' .per genrn,12!re/•Lilrcial. lymi)(ler[e.IreN/le.i:eve!•wh./¢I Ibund· 
Il pebindI S.libley' res/•*.cr gevaarlik en moe, gehec] en al /,1 Ink, Lh' CAL,/Jte {'I||U|L I fihrl Jlrl ./loiniflv diinpen.u. and 

u•Lge•kakel word Sioft,c•cleling ,% uor d.c dlgrmcen var minder be· muv h•un,Tirl•el,excluir• Dule•niamin-ni•ar¢,nucler,il jf len 
1:,rg In dic •ul yan m•tcrimal VIr •upcrqparning•abe.i, moet decl· •ignificance (ir ihe eRse ©f *uperlcrilor cahlc matcrial mcli,Ilic pur[,· 
11 :bcloed'ing lan m¢tall b¢..6 litg'.lk/1 .....1 cle con'amirit,in mi. bc posii.Iv excluded 

Tensy aandayin •elyke mak aan d c •cruerkings- maleriaa be·# n#.·. 
cnve™,•tee£[andegege'word ,•.4,1/,ille»,Li,mflantedringordle /1 PI .Liniri,11/•n•..,rpliedwdu -Mnu'.turin#riant unle.equ• 
ah#.c *u,werheid van d.e 'PE·•arn.[elling veon•cn dcur dic Wr· I]Ii'iderathrn I 'lwn , Ihe lie'llne- ./ch· 1/ ditions in 
¥aa•liger Di is m.onil,k Im n die rraklyk 'gill' le le v.or.. w. clud:igmfilen:ilitora,e,dcoheying•slems [rprack¢ili•po•ible 
eor:cliki,mme·diegeh,1,2,;inverpukkiris•il,imihik- idgehel•El 10•,"Il' Ged/le, ./n4,41,·nl with,hepack,ling.)f the -/ m.crial 
il,ile ve-*I, Bebruik le maak sodal bese¢deling op 'n paslike •ind ID ulil,•e eornA,tlY cloked conv¢ying /*krns •0 thal ,0nl•min i· 

I•e .k gehou word Die n:ebru kncern van ge/(reer. lu0 of ver- 'lin ,• r.,rleted ·•i wilably'w leveli The intreduction ./red alror 

trekke voors cn m.' 100·" 'rul•reclin' by .clangrikc punt'. n,inl toc a.ondill,ined ,/ pressuri*ed ereh)§•wih L. crit:al poinh inerea.inp 
t• 1c- irdi,er·. isdeeglil, bevilsvan hierdie voorio,m•atreelg ler p.i' al,dmanufaclurer·.i,rewell LLWn•e i ih·rL•S•!1• for,h•e· preeaitior. 
d, toe *air ./. Nild have irl.odi,red therr wheie ieee*,arvi 

|,eern•e• •e ].iller•g en by Nkrilatu•en,lakke •'01• wINn the 1/.la¢io, =d .re,» Interfices 

[ ecrnt. .Ii up v,rskcle i, yic imilaar. Een lai.,hc hoof. Th™einuriseinvariou%•u>% Oneof,hee·DiefcAL,NeN»ignific:,/ akc larl 

heduldende void .r lecnitc. 'lion &.different •1 c f.lirgi,f Ihe whole ,·la• L. il |Jili,•11 
L* te w.ic aHndifferel,Melc verkeellrigundle hell 

and ... IN[ilering en nAkermin#miueriaal " die "lkani.ringsproses qoreenin, mn[-' after 'he eur nN prace- Th- ir,Did• un· 

HI'le rerer.•k>asee'•Iraeli,-nvo•ds Th.m.,|hlre•,irlin,•Lunbeused/L, 'ad, bekerid :6'•mkrmilmig'le.mles ' Ar.Jil]Ne In hillexpan 
1,ing.1,4uik wurdimilcemk,·furrna4ic prediel void furm.ion :Lnd i. delermin• ilper.,1-0 COndi,ii. 

te vminpe enom ver,ur 

kings[,)'-de profiles) ..ich inh,h t L, (r:L[,il I.I.' Im!/lon Void (lempertili,/rprofiele) te bepall. wai die (lemperaiure v. ming wn 

krimple.Inls •Il Ii.crdruk tan 'lls' be formed by uil/de . gu™]B by prn, LICIS i. lei •hemic' 

1 cros,·linkingproccs-. f therni,erialheingextrn. notth.,roughl> 
ecm(a kan onk gevirrn w•re Je Ir *ige of gnsagt,ge newe-pro dry, ( i.e incorp•rain no ·.raee •1 f miu., re) 1 nh ib, Lion o f . ou· void 

d.ke v ar ' echemies,•]lkoli&,er/o,e'. Di[ wordook,evormasdie formation i, achicved b> milinin,nin, the e•ble unde, Lpproprlille maten.lal wai *wh word, nic * droo, is ne. Die vorming rog,·Ive externMI „-reduringbii,h Ihe Lurlrglir.leoling/or on•of 
* gahleemies ward •nderdrul, deur die knbel onde, pnilike positiewe the-ductionp•ocess hoids of signif earihlze•ru usually[0rn•cd, 
cksierne druk le hi u. bc,d: scduren,ir dic vulkan,Ner,rg• el ark,ic i,re 01 he• way, ailld c.,1 rli)r[[1211y he mei4.,red in tens L. mi•* 
/84@,deehes vandie prodi],pro:e, le-tes 'an beduidende gronue , ·,1.que·,1.,thcy,rerct:'iveyedhily,lelected'bpar.ial di•hdructc• 
Wordgewoorlikde•recri,anbogenocmdeminierege•-menkan I me•od• Detertahle•nruildischargeseanbe•niriakd,Ii i.,rner,irl 

...L' In,kronNg¢rneel ..Ird '......rd hill¢ ...meirle w.id,h.Irci'.. r.:Ilic.•brul.k//mm Since. voldll'lld'li 
gedeeltellke un,[adLIoelopg•m¢rk led¢cl'llke/ntladl.skan .n •i , •,re•• r.1,44r li• stre/ level i. r•,thed a, rela ,•ely I.iw t•*i voll LEe n 1, 0/M I":nic *p ow as dle spanoirgsped 6 k/Am b¢reik leveK of !,5 021,metdeugn working voltagea,id Uciccili•,1 1• Lherelii". 

A;inge#rd,eleeme•...e• as nipannin/pe,beloger.n ./.paral,Vili.,sy Inihisio,mu,Lir ni'per/p,:imporlintlenot 
hierdle 11.11 b> ·n beireklike lle I.[up,•.Inghetreklik ¤,-k Iii " 1,/1,1 I l it 11. dia'har. nception Voll./e (Div] Ihilh, 
verhiind ul i,wi„in 

Is *[lk var, belang cm daaropt¢ let dal d t nie die ont· g.fi.dice - of lon,Ideribly,rea/rl/n, fi.... I. 11,0 di':1:Ir,e, 
tul ntg™ar·spanning,OSS,wal die hooAankl,nle - mu•r{Ill die Liricion wlta'....'1»V mus, beuppreliatil> 11'*c worklig 

*pannJng[OBS,un•·clgroterbelan#M Die ORSmL,et vull:,grhul•hrrel,iliabfupof Ihe[)1•toll. 1*.V .,!lu,1. der,14[) 
ridellk hocr • d e wrks•,inning wees, maardie belreklike v¢rhoud.g less *fil,ine€ I f Ihe I)FV tich al ur hele' r,i,-rnal .hicm work I 
[Uenoss.lit)H%,•nheelwa•minderbeling AidleOBS byonder v...har:,4 =I' cont,ruc.i. hel l. working hfu of i. 
dle non,u, cite[wlwanmn, IN, don,lading.ioortduur re#deur die wer ,able. whicli wili t•Nequenily be rel»ely ihirl. s,ice dis,harBe e,0 
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kende 1.11/ I n de knbel D i gl ge-lgl k kiwi .=ilinpe:len •int in af Ihe ilille.rie will rehull i] earl: brlk.wn 

* le dieleklr,kilm eri,drer 4•111 ille wi,eg '.1,11 

Mlk.[ip,•ri]·dt•lt i. 1§,>le,ing Micropnli,Nlly,if the I•-lutill 
Dle he':,1.lkheid .9 'emic· kleiner .,6 20 mikrang hiin,Aeheel en ill •hal/flh¢.nd||irvoi•'lh04Corles. ·h•ln 20rnicr•dianlcic,• The 

ah,indlennlwermranning'rde A• dilar'nhelrel,Id,Inevt;,kpehi,u In ficm:·.4 ihe*'· n emirel> depend,in[ d• de•gn m" evel: - 1/ 

uord(-o,Ind,•Reval unk.ibeli'. .p,inn.Lipm, ukV,I'nihuc ihoo art·muintaliedul reliuive'ICW V•,Illegil• I• Lhc e·•se in Ihe,MILige 
,ir•:Ii* k d il d1¢ ;ecrniernu· 1 · die hidid:er hernint,le Iteft>d ralige up . n k., ty uie -remely U.1//4 I. h:,ve any ./. In 

Mir die k.,4,! %,1 heinv kieu 1 rn el'·rra¢nfl :al L| i rue [lie Fl" = 
h>ho..inning•Mielie H. rJ, I n.J.lhet•.-dcrhclrckking . ihe c a.e T 11% pi,inn I p.irli. u|.3 r|> ·Il/VI·,1 lil Jurren I Lilli L.r i f 

apitie hwl[.e krn,rk i..h,• 1. ,¢1,-16 1 .r•r[le 61! .....I lili t,·unleured ki P• euhlehh> uilvuL,i#,ir Lhe ·lu·,•cr divc,ire pri],e4,84 
def%,umen van die naive • J·.Ii#. ...rli»Lili··,e«'¢lirer,i• 1 k ./1 kn.wn i . le Ir, 4/lit, 111'| le,Il'L Lurii g J rid 'iller L,!Liling 
1/1 tot m...mie• in dic l itring in I reeksgrOOUe: heelw;,[ kleiner nrOCC.4,•rodu·ci mier<waidi in ihe in4illution extending in .Ig ninge 1/ 
:I' 30 m,kren 'll leemle h le »Ie uin die fe i[/1 'n %/krn ] .l•cll or,kiliigrall,¢IeR. th,ir,21•m,Ja,14 Thi&,•dielothel'ae[Iha, aihiph 
he:d w iler in lip |L..ng Mn ir die . / leen ir der hi)/,ir ik /11 IIi empe '·.wre -nd •re= a Ler' I Ln ;I m[,1, •1 l u er enter• In ·e holu [ion 

peril,lur T.Mn. Jili'ill,>1#ende verk/efing nink die i,pli/,1,1. ili•r ....:. O,1.115%,·Iv..'ing'IM.J..../-/A....1/ 
wrudig e9 *ur•lus *Rier kondenqeer en vnrm mikroleerme41[, urpl, ..dir conden.ex and form. the, •icrovoid' With newl> 
nurng.·male.re(im·.Ilkancrde61'Fkal, n"ul,IkeriRe"•i™,9,]le •*lurid hlcan , arcd eros9 linked polylhen' u do.> zone in the 
In,ddtlile *Ite win *n Jui Jeurinli kin die isi,lerli e me· die h'nle ¢m. r¢Blon .if a[hin cr<•-4t·eitin 'the Inwhillon canh bccn *rh 

i•,igge•,en -wd Hle.dic 4iral¢krar: is ·IL1hciirt,eunidie he[reklilce he n Iked e. Th I ··haili 

Ii,brek n'glidel wan waier. pol,MIcen Dle miki .Le' ' gevi,I nd,-rlwatirindpolylhcie-thevoldgre fil.#hwaler Afte 
inelwalcr DiewairivMrhpreig;i'·11•diliurili•,•i,[criligul verdarnpli, oin¢ 1,int Ic •idler diffu...ough le i./lill- andcup©nt.Ind 
dit· •trukkinn% vefdwyn iN gi·•010 diir. n Onoer .9,1rmille didimk he nati ..pus. Under normA c,jnd,1-• nfelce[- /reis pdrual 
irl:•· •pirnnin• i ,[ pedeclie[Ike lading binne die grill. rn,krn 'I... ..in the larg™ of ... Iii. ruvuld• miy 'ir[ er/•1"n 

le,mii... i.in Di, mug ,·ru,re hegin, w., le 1 ./Jelarill 'Ir,kilil. eading lo the grewlh orel:.¢rleal how·oe [reeiln the *al region if 
re .diemidi./.deelle'.In . M.•. 0,1[lerli,ul,Ii,le.'Irder he in•umi,Di· In eondilili. unndli.1,2 1,) der Iree grnwth /,wai• 

Ilk vir 'alerbi)m' m. I Nlrlk{Ic,%,wilerhourr, i,i,LUL'n Sin,% 1.ytl: Ull ypi wal¢rtrees inay grow but h previothly indi. a. 1, bow·[,i ine 

1.-re iwing.ful ..il i.ikd Lialime nle liml n heduidende .1,11!irne in r,e• do nii, Icadio anv •ignifieami redicticin In breakewn .·.renR[I 
t·leklriee •rkle r, ie 

1.,»'111 Ill Jndere®liel m hid .fteraal -clic L•Ill,4 kkcli,ir. Ln(r l | .11-1,1 el d|.I L [hel' pler d,rciled ald.clorn/ni ol XI....alle 
iuperipannin-ehied ve,kld. ·Me[ die o. op die toekernM he iliu Inlo t. ke 9,1porionsion field ·tale * in look . Li, ihc ·-uiu•e Ihe e Ible 
k•hellrige:•cur drl. m[..1!Jkhe[le ver.lie cngine•r la¢cd thr¢i· po•g,4le %,Ir i-•Lri| 

{jrn die tee™,ordighrid van rukroleern[m e. i,immige lin%,Jiwcr I; .i.cept the prxnee of inler./.1,1.. Irrne Impil-' i.'dildhi 
hede[/ 1.Inuarenumdan'rhetmal,reki•hclte'rodilieer,at'n a,·empt . p-0/·e a 'el.. Lable lilly I. Iher¢n[1' 1 .} 

Inheren™ nie·homegene isolering gebrulk Iln hie·ele .gewil ul ve 11©Inoe¢, co• inaition an th,hen• W rn,vw, a lou .re.* 
vulglik. " 1.,2 kpann n,spe,1-•*uk rn(•l wi•rd V., 1•1' I,i, ].ave io N cniplo>ed ... wil.['hly limit the vologe id 
lekind'Idil diesparn/g waaneen die kwhel gebrii,k k.,r.ird, which such ••bles enn .1,•el 

hepe. ti, ip ·evi .• modifY ·naterintpo•,ibb h> ihe InLroduaion ohin ad 
Om mn[er!,ial ie verbeter of te wysig moonthk deur die mewiegin, diti. b min,mise ihe elki efillirurille'una vill 0/ cahle ...r 
vun h,midile!% 'm NKd•ende die effal; -n on-wer/le 2rl I-Ti mine' 

...41]. lerkierriling vRn die kabelte werminlier to i. ve n•nlifullurtng i.chni,lug wilh lie Eim i,f pri,duL,rl 
Or ver¥; irdigin,megrologle le perbiler niM d r di,el lim kilh«I. te able, uith Few!!r Ii! irn;iller Impur,Lie'. ur vi•Id. 
vervilirlig will mind.If en kleine, anA,liwe•hed€ i,Fle, mle• heil * inay goi be re#Jirded '% cn ai,[har,1 Ilht 51alement hol it cendill.y 

Moonilik kan bi,ge•Demdc lue as n gesaghebherde •erk[arirg he•ki•u docs giw : · rue ind leauen •ts [o why dry cure prik e•e• Carlic hi lic 

u©rd rle, In•urdli g,c 'r 0,1roue ,landul•lng 1-rem di¢ dri,ly vulku dev'fled 
lilicerpri*e. on,wikkcl ,•. raamlikom die •perspanningsm,Ir• hinr™ ™ Il ./•In ord.r . renetraw i. Rupe'll,en rnnrke( T'/re i. ni 

dring. Daar n grir, teg,1,• rede •adrorn n h= spanning«i i / 5 le,hriul *n *hv • low %trin ICk , SUY SkV•lm ]U k¥ aih e•in 
kVinrn. I. k.·kabl! lie ./iwerp kan le-d nie So n k Lhel /;il e•r 4,01 be . gnU bul *·h a cable we ild ....1/nomiLL|4 c,]In 

ine ekonomic. meddingend metdiebepri,cfd•·e le ge•'Ide agds druk ** ** # filld nr gnh DreNst fe· tre p.,per Ill 
papie•,eiNolecrae G•e kabelswees nic HoE· .parning*niwerrel6 ulaled abk·. Thus 41Ah :iren dex,Enh (6 k¥/.am li gi,dtel} wer¢ eb 
'Imm i. groici) "1 ge'll/ noId*.2kllk .• ill eknnomie.le- *r orderto p-©du•-an economicmly vmhle „irer[.1 •,Lincahle 
weih-b:re *upirsrdnning,kabeIs te v™Dreen .nda•• die verike 

Henci th' une' of dr> eure 'rocel.% .hith 5.ive lh' r.,irn-il 

denhric dr™i• dkanificirpreyesse wn[ die .ikrileemle.Libleern Lip prob'.1 b' / do noling 10 •0[ve the h.hrr .inked Ail,in,i.lectril los nlaar ile 'n oplr•ing bled 'ir die belli,r,krr elektn£- r.!mut' •in•,uth,•. / iondL•lor •ircen/in.ulati.in interf.i¢e or cont'im,9art• 

held vur die gele,¢nkerrivialeringlushen•Ink a die b-eL• liM hiEw' i„ihin the inwbtion e whieh rcfurunce luis al™ad¥ been m.,le The 
die i.'ering wil.a i.·dsierw,N is nie ne vixirinel dill h>rnid,Jel.•r •ug•Aion thal .iddilive. be uxed torminin,Me the efect of wibl' iIi 

br,ik uord am dre,ffN: =/emeler hiwicd'hngll· ve•minder Min wntimiaan[sls,nrer¢* I k no' be,!e•{<] r•Lee vo,J=1:/UnnJ 
teres•,1 1./i•rri¢b¢'cr'm//'11/(Hengri,(Lte/:'L,]Ill/,],Le' liant gic d counl lu a Icvel •pprop-i le l[, Ihe Gihle de•n •re• 
en ..#ling•element¢ i. 'I 'Ink w heperk ni,ree ik(iii i.• i Lu ka 

beli,rl„er-;,Li, rip•rell nie' 

Elikt,i,§,9,@Imaligh,id ¥•n die Aar•ker•10•olell•Ill•-n/1"k ./ricil imon-- of ibe core,treell-ul•ti,in 1-lace 
Defck' in hierdle i......... Ip d....2 w»e mimr ,% he 1mperren-s .,1 this In,crfaic .Iye in ihe -1 e •riner but ha•c 
irckllk vun minder bl- u. die van dk peleler9kerm/EL,ler,n,:,Men •Ial,vel, Irnii;nificarce ih,inri Lh€ e•nduL'Lir•Green.in.ulation Irler- 
vial. angesien hulle .[ed 15 in dk .bled ian mininnim •pann' - ."irre ... in [he repion Irmill lium stre. 1-1 in le dieleciric 
in di: dielektrik,. De 7.andr•ng van gt·bruiker dot die .rqkerm. I•tem. I.wewr ..d.mand bY user•lhl er- "ricls/oulabe lasi. 

nuxlik dfg™mop inue, word, het egicr gel¢, to• die Hlgeni ,·ne gehriu• ly .... haN res'lied in 'ene™I :1™ of (he t.o·pasi proiess for 
un dietwe.··pn@prow• virdic •cruard,gingv/n al-geskermdr •re' produetion of :creeled cores for ihe [i]/Ir vell// rang¢$ There 

di• lacr hpa ir,week•e quirimcm·.s ,• 110 bc mel b• using •pecull semi·uondailing ©om· 

bccomirg- 1,1,14!e A]revaluat.or Andgan b, 2/· Afurooph .Larheid kan •ok hoe-Ilig wi,re deurd,•gehrulk poua whi,h arcrow gr, •p, 
111= 

ule hall*·le,dende £a=eli n•, Wal •01 besk,kh,rnr word cxtiudod with ihc insulamm(trirle liyere•lrugon) without formme vir rn 

l.,L. D L kar •aam me·. dic Inlcri. u ...n. •rd (Irle lanig u,L.r tigh¢ bond l.t an= # ••Til u,nd,IN nB X1 Pr. Ve c•y 

in#i, d im w 4 -.11 •eos Gic gewone halrtgele,den,le (1PF •t,ippabili·.y Ineaoh thi tht· inlimitt• t|Li• .[ir/:iet at th• ]nt¢rfaqi cal 
hebrilli m.libianre.ingros4/perfecilor,5:r.. Lur/,4/n 

Ihic r-klike .,filroop'wheic hitckcn dal die 11®4!Ul:ade kon[/kir duly twisted in Obse. Cni rrueeulligi r Juring Inliallation DIBruplion 
dir .JeenvIAk verhreek kan w,re DI[ kali ,/1 0.0(il defekle lei .,4 die . ini,nal .intact ..een,/lu/Li ,In core 'rcen ma> I¢ad to 

:iur iniermiue gedrud, w,ird Lyder. da:Lri,py,ilgende prnie•e id •il,LIJ.i re aill]> la•gl 'olds from which di,chnrge crosion cuum .. .icar]> 
re .'inwi. 'al dic nouduacrdc k©ni,k wisen Linle"JIM en mr b-kdoll Thu, whi,e r,ir• 4•rccli ./.IN]je effca 'd-/g. I 
kerm k.in lei Iot heirekl k B• L• lecm,¢• en enlludinge.(•ile •al 02 ihe INdllcuuser, if arr·/ to eue• il Pre.en,$ a poitmil, hre....L 

vroe@ arbi¢ek v Iin die kabel [,1 gev•18 kan . [his, lerw,1 1!Atrimp hapaI' 
.drheid vild.delig vir dic initallecrdedgibruiker N k. dit 'r polen 

ele -ikheid vc• ndier '111 le ver .vi,er w,iril 

Polimpenipe T„eof P,ily.1.r 
Ir hierdle verb ind isdill,n ak.emi.' hellinganng,(.len dir rle ],ilicsouth/fri- con,•xlihixpi,Inli' inly./.cum,lint¢r¢4 Al 
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Our cables carry 
two very important things. 

Power. 

E £/L 

And the S.A.B.S. mark. 

r there's an SABS markgong for anything we make you cal bet we've got it. 
Wh£Mis not surprising Our cables are the product of the most modern manu- 
lactiring equicmerl, outstand ng experience anc the best international 
technology 
Little worder tha you find Scottish Cabies used throughout the Republic by 
mines indus-ry jublic. bodles,and Government departmonts 

Scottish Cables (S.A.) Ltd. ¥i• 
P.O. Box 1 88• PlirrERM ARITIBU RG, NATAL l'1f" •1 I 

•• liu F ACT UMERSCE PAPER ™ERM© PLASTICANC Rl.BeeRI•SUATEDCAe.ES •/i• 

MeAdoN•,Mwof' Box .emin,ai... Plo•61331 4 J.faniBEbu,c fiGB BoK 2882 D-0 25-838·,3 
Teli./.87 Sales.11-. 1[DananCCa. Towl *IMIncin•p•ts/SOJ,herrl·,c@ 

-H y•i,s Me,•i,r,erml•G: 4' 
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een hron In Suld Aff k,1 he•[a,!ri Geli,kkig i: 1·ler<|£ 1,11 '1•ke lii,ler, 

aul. haic ne'redi,enc hew>*un ...#,in.,glk Inul -0,•er inee lie ..ell hi• rroved ver, 4:IliNA·,or¥ nd emp,ve finiur.ibh 
/1/. (,PF Yerbind,1,6• uill, pr-,il.v I.i ried XI . ./inri,u . 

&1al d iur *iii' wilril v Iindie dielekirlt·Ne *lekel, M duar nog men Hefor/le,LvirK[he.uhjecll h. 'llelt'.ric ". er ./re 4 0// I.,Il 'tit 
p,in€wnigen.iernmoelw,ird Dielteleder ¢nli,imkern,&i%%1*lge 11-04 Iii 4.• men.inned The /19,1,!lor Und ci•re *ireen' which linw 
le,de,#il'lehAr™I. L. k•lne•c WeenMilieki).Aand,die 
w-™und.men ir n rild,Aile rig,in, vilinf die 11% vul,diugele,urhe r.n|M 1 i, Lhe " 0,-ilie LI,•11=:lilr Irid even r i, 1 Lh' per,pliury 'Inhe 
trekli•lug. icIAoindle·hilliekini van Jic,Lnvale,142*rider u|v .ret•ned iIi |11,ed cil l. rrhiunee n re| Livek !(,w due bllhe 
Ihe weer,and vun h e,die .mi·A,·1·idendr elemenle ..r hei,eklik h- lutl'*: H,!w.ver, in the long,Lillinal d Li or '4 [ho whk 
hei,£ 8emee, in die Ii·igie I n dlekabli, ·11 k I ....,Ide,hmrer I.1.-e'l.tne if .x/·In! 2eld.Illin8 Amen' 1-/Itit,Kli hiph zirid 
meler wee, Hierd w . nie die hooALLAk in ©te re vt,| i Lin die ge u•r .;111 be .nine ihou•,indq nf ohnn p•·r .c'.re This is lin il' r,•Jor 
kerin rie *een• dien[,ile i,inlik met die Ilele,er • Lil i:p h,0%elh,Le 'iii 

illee gel:iding in dle le,7-te I r,rsien 
11, dir'u,1 111/ ]:inkern • egler ... 9,im,-liwi hy i./.Le,hi mi 'll 
w • '11 b. nile 11 Iril liguelwel n.whkallk[Lk i m die kahell LILI 
I- drn en gdoende ill' lip-rnerrn: 1,82 -u] i [de in die 

lenglevrk(ibel/verhlied IiI#*190'!inhwrilie Irdirig•el.lwil nd prevept ihe hul d ur .U'UleeW.,W pnlent LL|% Aille Ihe lenglh olihe 
e:,1. li•er In iner be•,inderh=.spreek %,ird 'he r..tion ill'ill• imriful 2 .sein 1. di u.ed in 'i re tieut,I 

Noudii died,eleklril,Me i.lekcl 11, ridel,ke h,!Mi· Ile-buile b,pre,·k i• 1, 

dit ..Ilk orn die aid'rkomp.19•[c in lie kil.lk./lk:. w be,k•i: 14.,wlig il ,u,•ed Ihe iliele.lru •>•Ler in %,)me [lel.id '1 1, ilin• ip 

li ilin dierrndilk. L,%c•c I b.%,ek wa•rmid'. 
iii· where nele».ir¥ red,q,• 4,•rn¢ 'f [ic ninnil,Ui,ring Dracewn 

aIPIER' IONDI.TORS 

•lum,nium· en kopcrgelelers.iord :n GPK k.,hekguhrink en (lie Rk,Ill illu]' 11 and! cl,[)Per ·.lrfir1•led enndik tiw·. $1-2 i,•ed In . 14· 
kenc un ge' erm=Ler,Lial . .. dle ..iker .2 - Kipheile Lf 

h.ng, Weer: dic 'ard -· die Ing/rrle liliper'll. h.re n "re,Til/ Be'll. / 1. nill,re 4// proce,i used in i'pply!.th 
vulk.,scring.nicd,un, onder drillo ,§ runde le' er: Im I dle he. ge Inwil 11!Liri (exirus«•n inre .1 rreli'"iyed .uring mediumJ it h, 4 hid•irm 
brulk_sclfswrine,r* kabeN So©§ vanleart·Fnngedlike. hlerdie 
gcle,en 'ewoonllk =.geprr-9 die uringprihes vcr*• heheer .iii tilld .I• ed eurlier. ihrie I,re L,Li ll .,imr,leted , !1,1 1. oitind 

I uAfurnic. r-lmuli' .,1, le krieker .rdic bevredle....wend pruic'L.'limiledeurefilll,•,prew,delerequireduniftirrn mir// ur 
var di¢ guinkL- i·n i•Irrir• [he gebrilik ... .111#cper• pri] 
hage,ciers,nmea•.L. kmebkinbe,purinA,nillehundwerk ween• 1,•in rhe uNe of efilnrwted *#pid tonduclri n millh•·or 
die vermindering un die deurhnee In !whilghk [tie vi]|lilli .lekkil g i·uble%#ni imr . Ivil,k.•.due (1 Lhe re..n inc,:hle diumeler lind [hut 
mater,adl oordil Ing'.launde:re 1.fielge['i. knmr,Neeregler reduct'in in n|i,meo, e©ver,rgni'ter, ils ow·r le luid.eores, hul th, 
dle ollworp un ullperhing»r·edNkar en bern:,ei ik die hundhawing ·Mi .h [,ped ./file :emplicae. de/,0/ c• ex I.*ion ·.Ii'liig;ind m.le' 
van dic '014¢ elekirix r¢Nmatigheid In lie gelewnkerrli"ler'nE 1('reilifticultii«huietnerece•;nt·leeir:•1•moo(hne•Al,h• n 

luNse•Lk Daarlic,terne,glng=:eon,lue-dieonlwil,kelireinge i.rfice he·.leen i•,idi,i•Ii' screen Ine X.PE inst,luon There I 

bru,k w •,01 en U,r Inod Ju• Kennii :cncem worr van n oimlike h.iwever n Dkh over•e•$ t• inlrddace ihi• devt·lopm en, hui d now Of 

il·,kA. Groot vorMAhed rn. L,• die cag geld wnrd - •6 ,% h" %-,1,[iN li,W he/1,11(led (ircill urr lired•tnhuexer-,1 .venit 

gen/'ind, pri•Juk•prohleme ./ir>k k:in unTd "I %r·]"ning.pel I hu produilion d Al,·iltiuM menli,iried e•n be 'le-t•£,rre.0-lu•liuill 
verboo.ween. dic .lekirese vcldkon,cn'rage hy ille rrofielhli'. intre.L•Idlifilirhe•'re*&enhlinc•mentallhee,irner• if IheutciDN 
Ii.rm, ioer,/* in 4/ann•Wred mec[ nit· 0,-/I 1.el• 7,2 Fn dJ' &,irrca.lin wr- j.•-i,lill}ee,•ei.i•jinditevi,]1}rei£,n 
•ar Nk,kle prnfieIAele.r•I dut'r h•lilneriker•1 + ductor -Lr ... .Ill he an ..imint fullor 

THE ]NEt 1.ATING 1111•ICFSS 
1•l F IS(}LERING5PR,}SF.. Allhough illed/,reire »Nreri * nern di•cil.ed,on[/ie'-mentor, 
Athik•¢ld: d,24kL.LeNe Aele! 4,·,pfeek ili,sle-rl™'I,Reopmer -.cnide ifthe'llrin.• prill. "which (hed ek·aric »tem,• 
kir•gemoak O€'idle ,ri,2%*r ..ile irdle il'•lekl-,AU•..liegule,cr ..hed W Ihe limiluu.ir .11 I Lve one [h n, in e,imm,in and Ihat I, 

aangebrin0 word Alni,Ii he, c• ding ingcmeer, r'un,lik [h¢ aanbring I.|IL'Lillerlhell'.edgeree'Ing * lulal,ng/A'.cridlblincb· 
van d..ingevulkani..:rde .Akirm.. en isoler,n, de.ir middel van de Irul'in prle»s -ihe diffe. e• arlic I Lhe me·.hod / whi.'h Lh• eur 

u,(persing.mies Die verNkill¢ 1% gele' in im. met,id..inleur dil Ing Alle Xi PI, i e ille cres% 1,/ .!% a. ed Con·.ent,•rw,I X[ 19 

GPE Revulk:ini•eer .i,rd. 11.,11,Tillk 11[ie .Ji•hindir,0 Lill.:dfl Kir,111!11 Ill,Ike' ilie.Im•I perekide •g u er,144 linking Liyeri which requirc. 

i,wi,12 (IPP £#hruik iliA•miclperilks,ed vir k,-Lihbi,id.n• e,i 'n Je•I,el,wa lemperillir:larpro'imally /0.-200'C f.rle.,i:/linkingrro.I 
wur ,an ungcveer '50 - N)°C word benod,g om die krllisbin* m i. i·,ili'rd The vollile ./ Riliell' hy.pred u.4 Af le chemic ill 

prull le h.in Die 'lug/le gi,tn,lige neweprill ukle /1/ die •rn• 1 Lne nking r•©ee• nece•.inell aprliealion of -i,live ,ri,.urc 
[ill,•nkri.i•hindin•Nfro•eN ni,LK[k i•k die Juiluend I• Lpi,hilicwUrilk Ly d irrig cur i. Lind ihis pres•.ire '11% .be m.int,ined ouring:Li.iling In· 
den. •ulk,in,-Ing er [1,1 mL1•1 'ydei' verkneling .4,1•! dliuf •rf] til 101 'eniper:iure ilihe ext•ild,i·e '36 fallen [0 00 - ION' iii rrewn 

daldleul,per•elhelernpe·I,Luurt.,190- I.°Cg•.wilhul wrdle'LiD hh,%.' oftheekiruditiele vold farmation Th•·i •nd,lion•cank 
hial" d wk liern,-rming Le -rh ed Hierdle la-inde k.,r,drkri 1,•fie, 4v exirucing on i, i Ormitl eonti•©U. vUlci,n • n, ]In• Ineor 

u,ird de,ir imper,in: i,p 'n Eew©ne dcarkiprrde villkar,]se•ing-inle, pr [Irl, turilible e•truders. In. a stcarn LL'moiphere miinh,ined ,·1 , 

heh(Jande lir p¢Nkikle uirperNerN. hinn• n.lrn}rn.,tr,]hfuer ,!11 geh.ind 4[eJ,11 Upe se,led on [0 Lk· extri,-n 'c•d, Lind '·lihed .11 1/ remot¢ 

h.!,ifwwdin'n•wimhu,% veneab,die.lilpir•kiren dge•luil.,11- ca h> • w•er le, in which high prc#re wilter i.[1 L. Loo|Ing 
almi}Jeerhydie v•rgeenlileu-middel winhee'lrwk -er .'k Ined,urn Sual ron,ini,cip. vul,ng in' line. 1,re e '1,11!,Iln 
dian .die verkoeling,medum Slifkt Jei.rhipende vulk'• ingilyne hi,i,2•rw> iii 60,1.,id •,mf,8,1,11*.,re r.,%,• um d•,· 
W k Lin gebru lk w ird I n d e 11,9 w W ( H 11"h kel l ing,> n ( K DY) i,r Ilm,1,11,0,• nn .irl I|CV In[Ilhe n ujurt> X | PF . Ilill:% :ire pT,][1,1•ed ai 

,erlikale(VDV)vorm, Die VIW ,%die =*nie, .kkn,·in Wic,lar, l.'Vi ir Wr®LI l¥('4) 11- Of Ille. le WI L' Ill fllihl 

die h-ek •an gellier#ronie el i. d•r '|Lind,uird wr die Ii,omullkin w.,i# il wrrih 'f aindunir we range Thi• th•n 14 die •Nindird 

•eer en •3[enerkoelin• Ate!•el wf GP[·knhek S- vo[,rhren Lcd[,1./]e Ind /alerrni,lir,E xy/% '.ir kl PF c:,hle' . unnge pre, L,L. • Ir 

dul, ween die ,•I [l iarbel J i in *.i[,·r M pi,liel ileen, ul die pr,14e' 
mikrole/meN in die Melering wirm, die '·Niral€kr,%'4 effek. * In 1.SIL|111/m inr n ri wheh m :rilill: lire ·nrn. - ihe ·h k ' .fle. .i'i· 

anUngs·gevulknnweerde i•lern, 
Hierilie mikrole,mle, 1, van die orde 'an In mikrion in ernoile en w 1 1,•c m,•r Jvoid• J re of ille order of 10 micron in .il .111(1 m. Lrn 

gen• die ni,(1[ te rrenin, i,1 hilll¢ get•n nudellge effek Iri,iri £01:ink die Ihinking Ikth.it their p.*ent¢ is rh)[ dele/fia,IN 'ml,!ddes,En•re' 
arn.erp&•·inj,pe,1 [inder • kV/mn· geholl w•rd nie R> did .par le'l' .irc k.pl below 6 k./mrn. A[ 'c '[re' eve .... hie ii I: 

ningNpeile In die hparning,he•lek iot 3' kv, sul dJe leefiyd•wrwa0111'g Im. .r#,s up. IkV life expeclan¢y 0Gle•rnLurid XI I in.ull· 
van vei,rngevul.ni•.' GPF iol.ng Inreriti vi•looende •i¢¢i mi[• Iion •inon ·.han.,doqi,Me 1•ri,wded the [Lchul> .mun[,im linsheen 
die Li,di,e Handn' '14,11 under ..re grge¢ .ord .,1 ekkiric.2 ve!4 pi,d 10 [ he oihe. fuewri lic q nir• Lice • e•s .0,1. e Ill t,Li n' in ihe 
kinlierlri,%!ei In die il,61€k,ALm kirn voim 

I:inne' di• .Id -1 Nupers.. ...cl me, UPE·Lsole'll .kr}» Ihn,cur whii '·nicring •he iuper lenNier, field with XI PI· ingllall,1 
= #]rit. al.]e hlie.%•dilmill./ rneig we- en die kenmerkende much h .her .[res• le.1% .corr• n.c/%':r' uncl wn,ler •eh ./i,ni' 
in,kmleen.ei var kor•ni,i,nele •toon vu knist·rirg mixidus ver.# 1..% r ihic [h il (il niere'll' nherei,·. in the con/,tion,1 •lum 

1,1, u,ilt¢'llit /1,1,1% d I •intw kkeling vir, clie :Ir,1,•vulk ani,e ure mlen .irc .1 1/Ir;,red Hull•/ ihe ilrn·limmeni or [hu dr> iure 

rir,0%•e l,drdle ..LI In ,!er kate»>i,el 

za*'11•,in Ner,ny mel wilter of g#erk(.eling - eu·in, will e,ih•r water or gu• conling 
iii e.ulkan,iering er (ilie.....g i'l . UNng alld Il| Cno|i I 
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eUIckll,!Ne *rn,Jl•Illkali,ker,n, ri'[ wHite•nerki)/irig •uici·tie •uh 'i,ri. wih Wal• CL•iI|Illg 

Dric an ile"cle wer•e (cli gubr Jik locrui,inggelvkmi,rilgil inrieurl 
kon ve, I oriek· •[ar.ilk-Ii!.r,/g Die fuligper/'Lii,n ilry•rrh•'/I 
(er'n hor,/an·.ali Lanle. lard c wrienpde mat»peruill biat wi '• Iii pla, In whih,he «Wr,drddieland (whi. rrlybea. n•ucq a421 

1 .in4 k.in •ccq1 dien ng n akun ·. f npihu,% 'n Ihin 1 Igie dilki. lic c milres or¥) i.unauring Ii.in whi'h,111,! Idito 'hinnend 
beh,¢in thi dle aid Lhe eere len . n IL/,<Il,11 11. hc• ir. n•er 

brebrn,k Verske,eviril/clindic,a·.ilkar,Merl.•Lekeli' n'chrulk inid,unl Ekn:ral vurial,1%,Alle-: re 9%Levidre,r,/Nebile™·pIl l 

lia ar hille v.,1 w™nilik rn twee gri,epe - •ad. dle •ul€:in,4erin.# 1/ ihee I'll ink, tul loup• - ./4/ in IhiL' ihe Inri iu.,4 Feawd 

wihitelcieluhclgevulkari,k•rwordlnei•raling.hive ter»|pi!/ ind 111, able eur,1 + rad,Linl Ileut wilh L. 2;1% Mi d „reigilri.In, 

nod,0. druk VOL•len . *aar die g.u wrful word orn geh-k le •Lird meamandlhoMel·••iehlhe,J,% :h¢,led iIi %er•,h,inhew•ing 
virdruk On vulk:iniscring. Al hierdic a.clh hi[ getoi,n dii, aPh-le andrr,*.r,Ningmeditin, All/che•ri.%hiveheendemagraied 
rirR .-U,irdig kan word rret ininder .tkroleemn, w.,1 i-king I to,n?Ju.eXIPE rls,ILL'Inr•Ilhgr.nific,MYre,{Licelme'oved•rill 
I.,imerklik 4•@r•anring,•e,le lint,• ma- ture ...bl, 01 eperaing 't ggril,enrith hi•her •ir. levels 

n AMdir i .wikkclill 1% di.., Ig v. die ing/"ilikneem v in 'n ·.her develilment fuis resulted fri,in (he id.li,m or- I differe" 

der .hemicn· meNe van 1.1.indin, *ALirce,irdle lin,dre *le'lluMn himal Meth. ii, ciaNNImking i. u,li,cli !>i· lineH, fi,J••hunc· 
in,ile.. ing«·ni 'lord n I '11· Inldikale wil[ nE, u trer . .h' 'Ir inolecule' h.i·,emi[Led.%/Inthern .,1.,ril radical' whibh Lif'ere'llill 
k,inve·'nele •Irmoplaxkk kru•,1·3 met niek,inrr (11/ Lee·i.wor onaeon.qtnrillrher,ni@,icexlrn'iinr, Inewil|Ineorl,Inel,imul•h 
dighe,d van •uier,nolrkul.. ...r rrolecil. cr dlink wilh lieh ...r .1·14!denihie 'ork 4 heing 

do,w in *efup-ll ilrille.dI,ur,LN id thiN r,rliteh. whiih il'i, Lie• ruit 
Hee,wai werk werd gile,n orn v-,iniee, hier. rr•¢4 te An[/ikkel. 

promi,le the ,]CYC|L,[][rIC Ll ,)• Ill,Cr,]•L,I' 
..1 041' nie die wim, van m,kmleeme .'I hewr[Ier nic 

V.hat il,nific :Ince ruil he .in.,Ched I ilhe .hi}leu LIT 5pe,ifielit,i n iiI ihe 
V nu Lic. bedng •dic keu.¢Apc.mscringvnn diels,il¢ringNpra• 1,1 npe •f m. ilat, 
die... 

4• pr(iiI» 11 rn.l,Le" 1 liew! d ffer i . in me[h i. il 

u'ilig ind .inling....h'.I·/:DI 1, p.illh[. h./.1 Nwe...h)4,11,rn' 
Dk' prox'c wer4ki• .1,0• indi, mewde van vulkan,ger,npen•erkil 
ling'i' huerdic ... kan be'noon, ik beantw•kird wofd .ur me vcr indeueingwh:,le,larrni·es•,iffer%,rre49edefelchracier Ad,ip 
NKe,c f.ik[or, te necm. w.1, A belangrik beskou -rd om die le# Ipig #.]L,re Ind t.!king lh€ kix fticli,• freviou+ INed, ihe 
verw.Lin• kin & kab:1 ic bcpaal, In ilk. pre*. te onde'«k met . .I]/IrkT brill •in,11/LI.ur .m[12 
1rekking·.01 ¢Ike ful:wr Dic w gcrd, komm¢,Ilaar •r, 0ev• ellk y• 
ina w<ird ine· bcirekkin• tot dle .e, fuk cre •,1,14-1 6-0... 

Elekrrl.8. Ream•tighel• ian Gelelenker,•I.I•I-%,I.tall Ele,Irical kmoo•ness of cond-or -r*I-uluth}n inlefu. 

/,6rdie ' I ble' ul:r,hll,/problocrn/ndair li welli, te klehlihe Cht-•,snothing,och»eheiween,heprec•·5•e·rn¢[ilin+ th'.1•d 

ver oc,»c' pre*IMS¢ VonergnaltrcE. lat Bilref Ti•©( wilril . i.Le pur• •·uri,•ion pre,kin Prec !Lill, I Li, he Lukcii .1[c I i,] I (i, all 
Lfd' •ir /1 ec pri)•e••e prIC¢K LS 

.•/ling binne·in die Isolirilig Cont•mln•nts wilhi• Ihr 1™6ulatl,in 

&=INN.irgcen Acuic wArn dfi •er,KNk·nih·mlicN•·meN•. ··42'fih.n·,4 ro,4mgia ch•he briwen 'lie • in] uh pliw.. .• 

mien dit .u •er ·n ba:,2*e yrond:lof·, 'phele,re en hin[enrehp. purily a bilic ral ma,c.I,1 Ird 1, •[,1.1. ind lundll. r"O+,Z em 
hlecm 1., Dle ...'i' .1,eln.LaIrcel. rw,ct .ir : [c proiesie 8-·f Pre.aullul. 'ic w.non lo :L[1 r.,Ce«C• 
word 

Inkrl"'P'%.•' I.-ites bl- •e 1501er# en hy Skirmfus§e•¥lakke Con¢r-i. coug Void. wil•In th, in%,Ilatlil• •• ut •rrern 1•erfuce·i 

Al Jle prihe.4 ••er¢1% liek©r vai dic v Jlk.Lnl:.r iy• 4·n •erkoel n,41» 
··41. 1,1./k die iernperuiuLrprofiele, Iyn,raec el lin d,2 0-1 -ri Iempiratur, prof les. line *pe.*.. ce liram iw dry-r•) 
|I"In 'll r,ri•£I'in .crlil, dle betreklike le90. 'In flie 1ulkari,% i ,[JI ive Icn,1Ih i) f curing und LOO|Ing 10 i,n[• LUring ! nd conling 

rrig%· cn verkeeling*bc,ic• •,-1 di die d, uk toegep*%, 0¢8-•de¢rd¢ vcr· .rl" ure' 

•ileting m g ri.•Jig*c• in dic,cval vai die sil,Larprnib 1,i ...le / ihc s,lune pr .'. grE// •Lihil vi•> he ne••ur' 
Mlk.oporo.it• in dle 1- MlerupuroEity of the I-* 

[)Il ,• i ih,re,il le,1 -Idlegiurrirruic 'n kan deurd,€ gebruk van die rhi•,• inhcr,nt,n the •team eure procen bul eur he nvoided hy, -:,I 

.r,UDU'ar,•ecr· 'slunpro i, ull.:k./:1 'lord Dle ....:ged/0. dry-curcor/,1,1¢ rreec 4 Modernihirking!,lh..,emr[*14[/ I 

le Illikr•por©4lielt.on•cl'Irk,4.r£y•intwerpipannin,•plillian not i.. gn, fican•: unle.& e-gr •tre• le•ek :Ire Lir ihe order ilf 6 

3•¢ i,rde Id[1 6 k¥ in. ... i' k V,nim,ir higher 
ied' h In hierd!' leland ger .(Iteer d.i[ rie mikr ille,1 L.I••i 11• ihis conn¢/In' ..d reporiR 'i[ annei,lin# 0, sIe,im rilreL, 

In Lh' .trallk/n nlg,wi,i• venninder ..a dic ··uilgloci' van loor· -01# /1 120°C - 1.°C in - Ndile/ [he mi: rnvold cin]• wi Lh. 
..Ilki,Il«.e inon*i n I.8 hi 120°C - 130°C Verhitting vil hale r.,Inhignific'll'. Fulhermore heiltin0 Lif dry cil™d [iniple 
drnog·gculk.in -erac i:,ir,=/ die+dc w>sc he, curer yelci l. ..9,n,wa>r¢,ulb inlhel'ormailon,irrnlernUL•In.Nunple He 
.rming un Inikrlicil:. 11> Whily d./ aund' daar,p d.. ·la 

dra•,5 Loon,lui•n·Thro./'rioui•h•liting,Ir,[Uorboilinglre,Lill•,ill 
tenkeic lerhitting, lair kookkhand.lin86 IM eng,leer .felo* 

.ippllalinal.Cfy thc gme tinai void clinal'Ar• k (,Mafged wherhe• a,ie 

I••mIC1»1•nd uit,indenk met inaler,dAI 1¢rkry. he•y verruard g nel gamuithitcarrieurd, n¢i• pmet·•(ilr> cilrg)0r•Tessetredn••iler;,I 
*,In kinisering i,f dle ruwe pioie• [drrnegul *ringl lif druk Itnay, therefor./.diffeult.pri.ve •Nuperi,irity'filiv'.Pb 
vullanisering. Dus inag di: moe, ik .c. om die meerderwa•.i#rid insuu™n - d .aLming form.ilrion lind other c.gurg.9 - in (nul 
ur ' L ...wt·(,PE·lul¢rl. I bc,vi - fiwrinilering •n .in,]uT •cr-,1 

pover <able In st·rvice encounle.5 "iri• .i• el.hin' in% of he. 

dering• h:.ille lekclillig 2- La'8¢51•n kragkabe 5 ii gchulk wr· 

e•konibi,m--i h,/ie,wigencl•klriescipnningNpe,icicakern u•inper,Ii,re4 Af 120 - 1,1)'C' Ire unlikeh 1, be re.,ehed 
Tydel' nurinal ...rkirg ,• [i,i na.uu.,k Irwamk'III, dat le.pera 
ll.le •an !20 - I,(i C bereik ui •ord 

lekiriese ./mitillheld van Aa,ikfir™linliringst-n•lak Fler,rk»I Rmoo,hne. of.re iciee•'ll,Null- Inte•ace 

Pr-le,n' I. reNrell •f Ihi: fic:,ir 'e eLin. lin 1:i :dI Qurrng proc¢,ge 

Tlpe polimeer *ulk word vir ••P•·14ul••ing T„€ of Polyme, Ii,ed . 1•e XI.PF Iniululi,Im 
Ill !4 .1,1•,ul.[lk ri *Ii,ndb[0. 'rerii = LI,N[fd¢ I• vir I die proses p,Irell [1 r w ni•ler, Il pri)blem Ill,!. cil!.,1 1, einill'In b Lill r,rncene• 

[)1IE AARDINGFrrELSEL EN KABELSAMESTELLING THE £4RTHING SYSTEM AP•D CD,11.F 45RF.MBLY 

*:Lnlcvuregennem. Ii nmewakilid,rd« ni,dgimdlepliler-Jal 
van die halrgeicidend• duriker,111, dic kabel •e I¢n•lc W slabiliker [n uful •e i le * [wl i [ Ih. Se[[1! CLMI,fULL,rir Li,re %en·en nlong [he 
die ' -1 un Inkebre word h,irdle wdIng.·•el #ewoor[ik Winien cahle [. ihe .· LNe or hrngle Liwi i;,bleN ihis eunhing s>vern ' le]1' 
dekop•rharlde #pladlgcuy*ung™cndis K•rbaddirek 'I 'r,•v"i.Imea·i'ilhelle:Illy,pphed cnnper(•pes/tlher¢I••orne 
dre *:perM(¢ d lf'kerm kan igier gcuar,1,4 wees i.e.ns dle •i·e haer KN•ger rn :•pwwME !™2 i'2,e£413 i.e. ./ evruded cor, •,·n·i·n - 

11Mt,-U,Lu·iiin,41:•ffisicni un(,PE r,de„••,klese .I.L•t,ngkand: XLPE ha•a ver' rwchhghcr,hermalco·cfficier,1.4 •·xpariorth.in 
kan:van:lekilerbanddllaa.kcrm.Inne.Ing. n.niladirg.pun arrer ind Lnder oind,non• c• letid e>eling the edges Df lhe orper 
* l- rl, W.1[ weertot JIc woeglyd,geK„11. unlie kdhel Kar [aph inav penetrnle [he ere scrrcn and p·c rise,od,•harge .,te' 

1/1 .•ru,1 rill' 'r /1 ge eidende lek•,tlbard aanhe.c. word. #1 lead..0 preni'ure Fil,hire It mil be recorm'nded ./reforc L I 

Inoct J,en;h noildcitaagvlri lemenlalhnrd Dle.L•rul Ln/ofdlklcur em ·conducting fabric ¢,re sh©£d b e applicd .in Jer t. c opper ·ape 10 
d:inci*'4·indeuu,9.1,/•and. vc,-gle hiutitioom,umoon# p...ab¢dding for/cm·inlll' lap 
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d| .luti ll dic I'll,/1 - . dil l ikel I rk.'hel. ge n. Ileer .Il unrd rhe nutrber ird/or ihiekre• el ¢,ip•er t.nes will .peid i,9 ln· 

h ill. ve'll'll,nuernri. k..knn'nain¢,1'crkill nde ken.trlk· licip lied elirth Awl, cur•enty 1/1> ir, Fl•w in ihe ·Inlern in which [he 

.•Bebrilkw,i•] naehee,mli/ndeme-I<%mfukel word,ne[ke 'Inple.i,re i,bleN Lirel.,he I-,Ille,] 

geul be·ludiBen,1,1 werd vocrilendellimiddel /}inkoper i'•8•IKI In [he .I./ multi ·core cable . rumhe, of il,frererl cnn•-i'ct in. 

perbind. i) f dr,1 I,Irm. p.,·r Wil,r die Hurd ..lel:/1 41 1/:nlik del,r die hil•e ieen i,%ed 1/ 'ill a•e• *in •vern! mewill e enL 1,4,ire i f he i ihle 
druddp.Lill#Linnier, wnrd. 1% '11 h,ill'geJeldenili• anderl vil, nn,lip nin 11,1•heen re.linredinillh.hilsheenprin:dedinlhe fur,1 ii...ror 
•Ickirle¢ ki}r,uk m·' ill JUIrtkernii w hew.·Wel,g.ill,Ltilie k.,•el bruiht:pe&'irh>rne,In*.ifwire:irm,iur Wherewire.,rilinur.,liwi•c,in 
1-41-1,1 v.r unill Ru] winril Will,- I.lk,1 per LI' k,iherhur de ge 

hrulk ni,rd, m hille indivia,e·Ii,r elkr •ra:inge,ringe•'ge•,imerik 
i,u, dr./alige/ndly• lu||cil Ilic Luble .harging .urre,il Whe-e iruM, iii Lipper Lupe4 dre 

Ne[ .m,% In die ,!. 1 win mel. [ifk,helt q,1 n h.l,F,ele,derde ilieillhese hiind L·,Irhe'pplitidioencheire nd,vidii, Ilioreallectieh,11er " 

Ihe,imerihy,illhreeci.re, A•InIheea.eof,inglee,i,ecable, u.emi nrde•ling w d e inew,JILnde ni'i, h yk le weeg 
c,]liducling Lur• beddinE linder ihe mel dlic 1,1,% mily he a •e. r & 

cM[l.re 

4 4 iiI ihireer ell,ke 'er.killunde la}11%:-uk•les wili -r¥,IM K in iwir 1 Igi,re 1 I ||11•I r •12' Ille r.1 I '11... cnn*ilil. ihilt hs v. bcon 
dir Sum Afril, Liur': 111." k wiLinle,1 i' D.I.ir 'Ill 'emerk 1.,ird ila cir 1/,illireil,Irli]•urpliet,r,1.9[nth.iri,imurket Ilwillhe.en 
lilin,Yningvn'ri'.1,illrig•lukel limeNegrvilledie'lim•leivilnde •hnt prou•ir9 i f Ihe e,Inhin, »le·n in mi,sl elnes comp|i:i. the 
k.hel kLimpll'ler (:le 'I[Im•I;i I prn'. pr•el .of.•embl!.ilecliE' -thelitying Ip le.R[ ir Th,•opera. 
Efierdlerri™enord ifmet nplant·Qre4aam51Einnma0engedoen«oe· 
.ruh [net d. hykulue I. Ell|In(] 11'rirl'W•le. un ge'ke ki,rpe 'irilie (filled .'ll' rhe n.le.lury add]. ill hi,hhil Ini,L,imngv'.;Idle' ind 

Inelm,Ihindle),irmel nuldr,iniminlien,(inkiorgeril, meige,kiklekop Ine/,Illic kip,rip hea,14) [ir (]n L drurn twINtirt' mile·hne (,ily,i elil.Il,PI 
head•· nd freil,Ii¢• for freding n earil•ing rondue· 

1™ •r dle =11, ilh intie el Ibil le,le •Ircle viwr en pill. lin die Wilh ·.Imlble larin@ .r 

*le'le•s> In A P . lan flie 1,!lilriwlin,IN,en k dll iliter. illing 
Ircill/G In peril i lwi le. liff' ll I nnuke prnwih•,in fur ..k 1.-Illi' 
thil, A t%,he i,L•e wlih lhe p|!Inerllrye !hling mi,chMe, minirium lfir-n 

11,% in ille .vil l n dle p Linelere rn i•le·1, minim,im 1,-e i. le len 

Inhe Irge,kerm, e lire .-gewend wini 1),e verite,Irn, viln i.11/,1 Lii '.he /11> *criened cilies )1·;ri,r •init he ili'.ecii/1,1/1 die ni,w 

1,(int,k'LixienilieNkermendie rernne[verrn,unrdendni,e•er,ir,iii 
ri,re re|,live Li, I. i,wr ux . 

re. met narekking hil Dul ' i. pew irlik . ye ·Iker' i• dan,eraw'. FLIrihermore i, 
i. win :11' n¥ sher,be. 

n l i' r ou Le ..iwed / i he c are n iti ./ 1 hr Hi gh (he m:i chi ne n dralie in to die n,1,1 • it [lie .1.,r v•110 [III i . rn,iuier 1,11 4 die *Li,r,e hi .abl, 
•unde k./ i illhg u-nbly are dirleer(,uN. ncelhe• c.in prii,·ille ilifl»enlind 

large']en Lirewer./. megin:/le •pannins' 
•nle,1 •re,•e, m 'Auie disrupilon ni soreen,Insulailor Inierrace Mul ihe •rrin,1'Lile, 110%,u-1.1.e k.irl ¥•nle, r k In Li t/,1 / DI 14 

•1,1. hilary i)[n ker,11!i le rilerndul rn verh ni' rn,91.1. 11 I L.lir!.121%/1 i,Ii / '11 elli)n .Lih Lh' I arlhing ' rn it K / iniereM t. r ile 1.11 [he 
lu]•r pk' *dehernlighililut. gcdureritle:iurdlounnublu·ide. r'UN Lif .Ce,ilpiking l,·41. i.,11 firm ill[ under eirlh ..ndilill 
hed-m. Ile kiper,arde 'n 'rni,mdietheld 'nn 50 ampere/pill 
ceil Neker,d• lai k k..11 [Ird, be™ke, ilp '1 L•VarS,|L- Wr•ne,E ,•1-,er, lai. 
van':idearl,]per[le'un Irlite,ell-deruekNL[,el•inkihe..Lidri.pidil tinw,1,14 whe The 4,irre .fri" id .liking Le/% il!,ir 'LI/'ed 111,1, I.. 
aurdl•]u.Iri,]r=rmil I nge'l| IM:|el' midill I in hyk,i,TiIi'le :hir eurn r'aill cir•enl enrrv"g eapiic,[¥ 14 provided h> hiipplemenMry 
dirl:/eleieri, IN ille hel,iri'hdi,1 ill,]le eWenin:NVerhind,rig(L•en earerng iordi.'loA in the int=*ortince,4 af •6 bonding 
die .1.irdireigele:e- telf :n Jiardinz•'leier& m. ille .lai,k•rmq he ho[Wecil e•rd•Ing conducten .Lr• baween enMhing eL•dile(orN and 
klimi•in ore ..·.' .unnni bewerempha•,sed - in •ine inunce uher the 

Ir L,ie •ire.1 elinne•tian h.iweer, In e...evul wilarilie pen'n a.rding'.1.1.ren'. fil•ellmier direk hplk, ar earilliriguinduillir irid i ver 

r#.rdi,tor, ihe 
ee!*Mer,Demde nie in &1 '111 Lir ilie vidle 41 L.ir i,im le [tr,L e•ihing i-ductor proved incE,rahle id hirid hei, will. eurryirg 

& ful. flull Liliderullerniul,Ee LM·rierl,Illrigni•,01,het,evi,lglikgehmull Diein L.urrer,1 wilh,1. Ucehs,vu lum.-1,1.ure r e ulid uin& 

pl,U,c ./r, Ii,crd,Ihile fuk[Drl ' belarlyrik W. Illicti w.rilike '.. 

t,]eit.inde i,orwMe, w,ird Ri,ie .[el&el: heelwi,Jir*ynlik dir meerder Theilipli.uiliri.,flhel -} fictiruirlimr[,rl,lilwhrn,LIlli+Iern 
held, b-,ieer,ir.inilerwirmvanhererk,J·gor dieli,ird,inilihlin,im 49 -,11 1,1,1,1.are clili•idered M Inv 9%1•mn•, pri,h Iht> Lhe mn•]i,r,4. irecr 
606 Hmrere A LL.dA,utit-,inrn verg U mmleffekliewe ki,peri,pperil.ikle p,irdle wilic li rin ,ir elirth f,lull Lurrenl I rn ta[inn Ari el,r[h f.1 . 

in die vi,irn v,in 'n bil,& w,it verl,•> wi,Ti] i],!ur r, 0,i ri,m ilik ki)perbalid currerl le,elm 6(11)nni•demands [2nlm'of effeetweeopper,i•eain 
heliei,im'nkernian:wilrge,1,19, nremel'nile'Inned win 1*.27!mle 14 f irin L.,L Iii. wfulch eun he 'lchirved b>O[ m. licknen . copper 
drid, D e UU m. kum ii,•reen mel 'n (Irie Iirige Il At k.ibel mel 15 ,.pe 'Prliedhel,lill'yiwer:, core MemblyofdiarneIer/ : r m Thisni 
mr,1 *ier: Dili wn,ir 1,••ir[like dii,dfoi.lit•,ime wireenk•mitiglik 1 1 . .Lirr.p nd. m I hree lie • M mm@ conductor Ii,ile < .4, 

he,rk 1%, hl>k hyk<imgeR,rdgeleierAnnn•* I weeN :,sdie mel,inl- quelilly where/411! e.,rill r L,ill uurren'•.are limiled ..ilely i 

i,rnhi,!2! volirgen iq deur m:ddel van n enkele I,ing kii,erhand Hier Ii,Iii] teer,1 •Lipple,ner,Inry e ar h . conduc or, are i.nuce*,ary if - 

ilirihirwegin# i, inNel>kerale v.in'lieprl" . (l4 elke Iinrin die knhel 'n required menillic enelogire ig preuded by asingle thickne. of e©ppe, 
lk,in•rrhke ki,pe-hiindemuinding he[ In h erdie Revii •1 die pin%$u tiupe These e•n.iderati.ins tire i·•cour,le equilly applkable ifench e,re 

var dle kiiperhin. enge=,0 meer weet'ir die.elfde geleiergm'• M the » e !4 Individi] •1!y cii,rer 1•ped - wh eh re%* in H. in•ren. 

i'l' i.r-motely'l inmi-of copper/pe forlhe•,ime -nd.Leli,r 

Wilir ni,ion·like il irdfau[Atmme nie ], Lidik heperk I ird niu. M h>ki, Whire prih,ihle elir h f iult eurrent* 11. n * apprii,rimel> limilie. ad 
mende aderdele nodg Hidrdle kar be&11!,ir Lip hyknmende ki,pur dirlinalcomplienisur•rece.sury These(011!dheaddition'lor/,iw€er 
huinde .,anvillendeairdinggle#nt w.li,rmi-tik *Larnmel an clipper | Lipei ',pr emendiry ellrihing L,]rlifuel,irN Iwh eh ·.hi•LINI 
meI ifienderike koperh,ndomwird,9/ gebrilik we-/ lif emi[Lr' Po-h[> he uxed in conli].c li n wilh Indi, ducill, elipper 1,!ped -, m inr 

en.[draa«inher .(w Li[ weer,Nin,evil ken word de•irdiebmwging Mand.ird 'ingle .,re firmouring,which. i. 1.,rn .un he .I'*emented by 
var •*de '-drude) Ine••poi'lion /"nned eller wir•> 

1 Igure $ *hnw' rhe :i,r•Tu'llill. /.hilll .1 k. time ir wriling .11 . 

per,Int·ed in the prop,10] RABS Sp...Ifill,il,In It ..6..[1 I I k. hil 
ini[,MIL.,Lih lin[1 Uu·lively timper tuped .[iric,in• il-riblie• will hu 
culerrd for und euch type will he u,Rili,ble in ur armai,red ,•r lirm£•1•ed 
wn!,19• 7 •nd U •V illy the ndividually eeprer I:,ped ei,• con 

rue[inhwillherrr-[eeh.,(LL.11 'b•hur[Lrmi,ured,•rlirmou-ed 
ver•ic. 

Refare (]Mciding on lecon,[ruetion to he lie| H] Ln> 4pctik fipplie,i 
[.reful e©nuderal on mus, bc 0,••en .po'q,•lefilim leve s. inpar· 
1Kulaur,h fauh le•els. ind faDIL location i•spnfulil> af the reopkland 
illur equipmcr j operalin, the sy•em Where uth (41 h le,el€ arc 

limned, un•rmoured cables ma¥ p 1.Ned. 9.uvided ca", i ekered*ed 
durin• Iriiallaiion Where rapiciD [/ fin,h Inc8,ion ]' of minor 

grifi./. I wire%/Ph,MliC.d f.1, laclion equipmen,i'rq,idly 

DAAROPW)[ GE]'•nE PR,™FqqF 
SUBSEQUENT PROCESS'" 

Indil.rbandvafihic-ole .]ma•. ,/Ir.inrelendati./Ii|gen 
depr09%/,einek waikon•nsioneel. welhekender,i,p,iliel,•I 11, ne .Lil I. i l d'I rill•U lhere r' I ' le .,1 n in d eu•ing //£™ull 
kabll' lan I"' I.rgi landa.ird/flerkin/vir 'GPF,[ei.,illerill procB.:, ..h tre e.n,enlli 9.I well known and ..ubl¢ to '·I 
kat,els'inell . • P.C.mil,1/1 Of PVC·©nderlim, 1 1/ In PVC bilile ,>p„ of ubc. Siandaid J i'he4 'ive d XLPE Inu.a,U ubie il.embl' 

dr, PVC 'ral#PVC bedd., SWA and PVC·,c.•ing 
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D[ is •gier n•,g am eer 'inEile Jispek le [* 
TOETS!•G rgs/,Ic 

li,etie<arbeskou•'orddiof hullein•enkillence!,L•egurie,ul '1,Ptr re,.. m hi· :Lir• dered .n Itilling inli] d nun·ber,// re Ll ulegilic 

%, like mening i, dat dnar Iici m.intlike k,ltey[ind het,Nii I pe·senal op,Ii,is ./'ihere are hur r.dble .,„eger" - 

O.L(wik,cll[]B•1.,cL•¢ 1)•eleo,r.B 

Muihlerloelhe ''arl'r c Teit• 
Rn, tine Te,i 

On¢wikkellngsro-0 De•21,1pmen' Te*f 
HieN,cerdbaou-§4rt-|CloeN 90m•Van|Ingem,irenmnan, 11&unsLderediobc·hc•pecialie•. ·omiqrne•,fle·ig<hiralwn 
lik d- van naversi»· /1.Iw kkeline•preNrurnme (m die..ki .indpo< rminerir .11 .1 re•Irch,irldeve Lipme,Lt pri,grall,Ine lu 
hedvannu•·mater,alecinuM•rosesievE,•le•el Tiperendhlen.ir ••tabinklhesu,Whi][>ornewm•Leri•I.i,rwprear,+ Typtdof 
4 d estatiesi benaderineem die leefiydgeninet ng '(wiwi•sk,nl kheid [hus m XLPL cuble' ,4 the •ull.!eal 'Prroaehtoe·% imating lie exre¢ 
I.in swgin# vir GP'·kftbe!§1e QI(•I. wnl i•p,inl,lil, Ull Welbill e ian,yorprobabilitvofra,urt·or,gmallyducloWbbul rce•uhli•,he 
.dikew' '/Urgehreiler.exht.Ne,irve'lludigrinurble. 1'midig *I :al paranicte l' I€ n.ic-ry ·©carry •,u un crei ded •·rie• i. 
i,indie.[nlittieieriirameler,vi,NIENtel Dilhelreknienelk,iriterm,ri i,Ri, on mulliple umple• The. Ilimhe n H inly delerminilig 'Li r[ 
clektriege .[erkie . '9 verleerwoardigende £2111! eerderse m,!r•er• tern, 4 Agrle •trenglh en p repr¢48niall• nllinher if eqUL[larI!pl·• 
ine muuri.die,/L/gl./leer,yduln·.ge[;ileender/men bui A' rrea•.19, i. lim•le f ili.re i. 1,[eurne ofa rumher Mequ I 

* Llk un veskeie koniante •pi,inin,•pe,le D I .r •ir[• g•meen 
dal Ike Lortse r Le ir ·n :pelifikF.r h,ier ie wrl/ * •uch le•. ./ld Ir?e,Ir ir %.led[Ion. 

T4«Get.e 1,pe Te,• 
T,retiu•ed, lokweuseeord,elingierrn>nnhut rhebednelingvan rl- rn,Ly Ai ll,Jude lor K,crin Les,x The lrilention,ir lite• hllguld lic 
hierdie ./. 'Im le .... dat nipeacke vervaardig/beklaam 6 . pral: Ir en™,fulliv ill .... mnnufc' :rer in Nndule L •ir 
um 'n he,(irde·e lipe kahel. .in ve [Inen lan die verelsies win 'n he«in dcul' lyre nl' c.le 10 .linli,rm Pi ,/ requ remen' I :i 'irlicill,ir 
dere•pcs,fikaqi¢,[evervelig Ahd,i·kfthelsia=gildlelipeto•liew.,I ./Ii' Ill LW Hi,we'.. ha•ing ./ced e.1,1• whic h p.1.. h' lyp. 
In die Mpesifiki. c 40,1•0¢NK,¥f iR. hoef die vimardiger nie die tnebe le 
herhial nic. en» ddarby beickt·n:*obi· icraiderings,r die •rviuir q .Mred In recle H «hil ls unles#.leeifien·in,1 i%%109,1-ic:, I ych ing 
dIA-kdure, adnlig 'f lu·.crisal is ed.irltere irewn,fic//ingesinmainfacluT,reprnceill,rn r 1 

Mo•.c•o,tie u, ind. i. 

Sanple T.,™ Sli|ke 10,·l.c word op red,-1 ke IL**enpos·• u [@evoer ar ie ve•ker dat 
d I 1.12¢ land:ard v. .·hate peh:.d.,ir• w,ird Vernieli.'Idc The:e iret:lm-ried©u, :uffie entl> rreqliently inenMI,re 'he require• 
toe[. op mon•Il . I.'·yernieligendc 1/c- .n deel 'Ind "lie ai,hrd of quah.,6 bcirt main./. The¥ /911 1.11 . i.lru•.. 
..te. i .sluit, Spesif k•sle. mag dic 'us&enproses, or die 'm· *hon'unple•'ndn...de. irae,Lvele:15On ..opor[ inni,fri [1 .Ih ' 
fin. vitnnier.ternern.Aaiduivirgew,inelae,42,[v],Lirhilr :ednel lerg/ Spe.Ifi:·ili•r,4 ma¥ 4,pli|Lile li fre4Llen•' 11 1 ,•.111pling latc 
el Ele, 

.-1-nets. Rou,Ine T- 

'llerdic te#lord u livoer op 7 i dercen elke kabelling' ver•aa T heic . · 1./ .,pula Id by ip./.'In I he ' i.i' 0,1/. e Lch ./id 
4 *n die •pe*if kagie gestipuleer ever> le.glh 1, C.,1. pr Li,luced 

e•e idl h nnerikekiLte,e•le verileel,e-,1.12kmeNe en fiwew! L[ie Wilhin .[ch calcg iry .%™ lili be divided irti' eleelr!'1! i./ ind 

1.,ineeer heelw t .irglimenle n.1/LIN,9 ,•i,r killenr 4ering ian phyia *ts b. whoiher ilecirleal I. phnic,il there .;ir he lin 

heonderc tor[., •idtr»k arguma' usioth• entegori•[1•in (11'11 pi,MILIA,r l- 
utlcr 1121/ WO•d heno[Ig In [le le(irge... RARtkp•ifika4 ./ Whai does ihe prop/Eed SABS •peclficati,in call for. (arns tesling k 

oleerrid) I formil v. SAB.re..le •derle ./Ilkkig lie n'el 

rolle: mor.t.·en/ill·torbc nic Ba.i.i'alle SABS·.pemfika.i •nlorlunalaY i. formai a SABS *peeificationi i% gicb [hl IheY iti 
gefur muleer .,/ die v. Inderhi'lling dai n b.·scrding kabils ge'let. not d,*ting-h .*en rouirne, · inple and (¥lk· 18* Al RAI 

•i}rd •ii'aniaardin@ of ve•werping «cille../. 'pe ba•Lca I. forni.ilited an ihe rrem e lh.,1 u u,™I' 
**Icktrics¢ men, id d•un,%'f eableure,ohele*d kic,4* moe. c•cr op elkeyolwoide drnmkabel ind necepled Ar reecle[1 ur·.Ge 
v.]er w£,rd en i• ri• A}el,lie Ii,e[•I H,iwelerceMILIn elert"• 1 le&1% nre requ red Li, hec.irried ou·.lin wach 

.ind .'ery comp eted drum Irngth a eable lind the• then 're 1. 
rul] c 11:•i 

H./cs The,.re 

Geleierwut·rsiand&,oet' • i [i,lullur Rehhl'IlLI ./ 

Hnop,runnirgstoe(% op die didlek.rik im High V·il[•ge wilh•,irld le• ii[ dle|CLLTLt 
}Ii,opip•nnirgtoe¢g op die PVC m.99tel (wi,•r n .licila. op die H, el Vol [age Test of PVC Ouier S her.h O. here er trnil e LN'! ing i. 
Indnlel bened]g wimil i,uler hhe LL]L • %1 •u[* 
Gedecliclike·ontl:,dingbt©el Prli'I [)t•cl· irpe Tel 

l. boge, ornd. ho. .. .p die ged#liclik¢·011 dd .locts .lge· Of ,®se or|v Lher0O6[diwhurgeiest need be diNcu•ed in,In> ile'.11 
bre! ie uord Hudk loeb is n cffek die nnc,ing •n lain,am nanic ©f Tbi•tesl 1. crfcalvely l. mcasut Il·con·Iminunts .ind'ir .,iui• in ike 
I.emies in dic diclektrikum er 6dus//Arsky.Ikdic b.....anal diclectne iy«·m and :Dn. quen,4 i• p•bablv lhe In'N imron Ln,.if 111 
deioet.G•ailitg.-rword ./hierd....eb•nodi"euirpe te.1, drried 011 As . Lh. illne iv- wriling # In»211 LAt L.ilk rir 
•telde·,ic[•ck"ipainn, vi,9 2,5 Fo vir-, i·„,uu[ gn,IEd= *cai,MoN •Ieareh"Vol,Rgeof].51·efarir™rninulefullime,!hi, 
dieme,Ingvan•deelklik•In,ladingb>2.OE' Dienull,-Lmgrnatte Ine •i•men· erd«·hn·Pe mignill,de .1[ 2,0 P, ilt WI,1.1.1... 
windecnlladin@vir6,0.lin 22kv-kahcls,52DpC.•en,yld,i InpCvir ch,ir' mun Lude mu!.1 I ii eN.ued lo pV fur 6.e, I 1 'rid 22 'V cu41. 

11 ..kabls ,6. lit kan wrgel'k lord met I.C :02 . ' '.k•• 'Innin. .ind 1»C faill 'Ve.ible• For€(,mpJi"!, [hi· 1. 5(]2 reqi,rement i' 
nin 1,5 En en die mee' van ged,Glic!,Ke ontlading wnl nie ® pr mag I rch" Vi' I./ i. 1 i F. and rn ew.uremeril of .1 di·.eh,irge In.nitude 
unrskryby l,25#vir' [1 20,n JOkY.kabclirle Pr8kilmender'Li Iwt e•ce€{ling N) oC al I.' 9 F• fur 6 ' 1(1 Lind *) k. cahleN Pracii.al 

d . In di' maaskally laar ek wirk lon dr. Caar in •erkllk.Id min •periel ./ ir, Lhe urnpary by,4/4 [ illnern?Ii,yeihhi,uqhill Iher•i, 
te kics L.&en hierd• •andaarde. 0•r a /0..cn G die grn,Ule val 1,1 fullilll. Lil'h,i./hetweeniheNe'Indird' Ingene,J[wherenil 
die Red¢cltelik€ 0,•lading5 hoog, sclf• by 125 4 as daar noemen' ggnifil·an' Imperfulli,)n ell:[% which nny .dele-A hi th' IiI of 
%-rdigc Inre.Imatighede besuan wai "dcll 'ir die kabel ge diende 1/ carile 'lien u,nitide (if ili•h.ir#e' 1% high even al 125 o und i"x· 
We kirn wen Ons ondervind.n8 met beide loci„[Ake dil, iwin d.ic 'ri arn perierice Lifirr Bing hinh lext ....0..,hai a e©re I... mel. 
wa(vnld,•n ain [EK·vereisles,iokdie SABS·toe•.bial qlnng Di2 nu• [FC *Imen·.-I.Ii men Ihe pro»ed UBS re.,Lircin• 
toe•.lukke sal 0¢'010' .¢n .oblccm'yden' ..dardiging-e• nle Ci),Mque illy Lheg rie• leve!% do mit in ftne,i po• •ny minLfuelur ng 
Dit In *er '/ pri,h!•r ·net ti,eiN w. •4. lan[ d,1 z moelli*¢f On, dic pr,]ble,1/|,ultlieym..s/Lituming'ri,blem lilsn•ort-clf.al.i•der 

Puntvar'nkabel•ooriejere,•alge,nontladin•hi•b•2 E„,sbyh. c,re'li»[unec%appi,dhlelorrinillnelest.·.opr,5pi•reaeablrendli)h• 
,//%•Lil ' F•[h]I .11]E' 

Mei hetrekkin, r It dle grni•Le v;In ,•120!le[• 'i.ladir gi, I5 d• int¢- O] ihehuh»·IL,fpermixuhle.....hargen,•gnilde*iheall,Lude 
## .·· di¢ Nedgrl.* KLMA die maks muni toe'aatb•re nnill af ihe N¢!heitard, aulhorn> KEMA, nia> br of irter,•1 - Ihe, relate 

11!ng n•.indmetgpannin'.le.. .6,4'/herlialinpan[® 1,1•unluli,•min;4•ah|e[1'NL•rgernagriu,de[0%•-enlevel bwuri·6,•u 
1 .aar met die byvoeging van KIMI ©nil/din./illie' D. ishe. T¢p¢./.offigur, 1.bulwith KE'Adischaig. Icv'Inuplrin•p... It 

A.1//1.HNIC'l M'Fll.. IA¥ I.I 



keni,vol ont ,'eg• in die gevii, •,in Kile kle,n•legele eA hy 22 eri 11 k¥ ' i ri» be : en fiemi [hai <inl¥ 19 (hee,ise of [he •m,Ille.taind, ./. i• ill 
Redrehelke i,nill,ding•in,inder ilemM-,lilkhen,{lig'•Lird Ti)!le 22 •nd )1 kV. i' ' digharge level of leis th,Ir '(1 . reqil,re• 11. 
ran•e deA u·rv,!drdhp n, lai heelw,1 ankynl k reneka .i;h dle •p•] 1,1 in i lir n, Li.Irrar• eq will mi.re than likely ent,Ire Lh IL e VBn lin 

1,11»1'e,1 ir elk ®d i•nder die • 5 kV/mm ¥Ii,k sill ,[;i l *in• iclor :lieN .lrru leve!% will -,fli,Le k naar 'hM U kWmin 
le'•21 wil un t,pe·loel.t) [•c voorgoilclee qagilri,1 '%11•n;,ril r[,em hi•r 

dic ...,inelt U·kirine toe,«' :11 .i,riile¢r KDL (11' .1,19ki,rer In ,! L Whil iii' lyre le*lil The / iwr.ed 181/ ni,I Ni In,]rird c,LII' Ihe•.I• .1 

1,:nd¢ruillod,•ing duldell' mae L .inndhi i· 11,ur,1,0 10/1:e her,i' dIE #'-1 
DI¢ tndrunt van dil 'crulard .n !4 drlt .hru ke. I .Ilk h er[be 

*- :14 lipe·,Lic[Ne *:il linv:,ar er n e ip nuve iert fikale 'I rmrdrily ender 'rm me ni,iri,fre,L,rer" point . ' ew i[ • 1. be hrir. (9,11 
mit elke r,6•e ki,91•Jik ril 'ir Mel•r heMid,6 L. .he vihirgetelile 
"ll/|I ./r/'LI I' ure required (]r ditch i on[racl The ten iequired In the .rn.e, 

nli[,omil =ird Ire 

n lin.|'ehe•ld,iLhe,£1ii'i A le ....Ill 
An Irn./ 1•1 

cirouil 
,'C 12:,2%7tktmm720.rr' iLLn• 

A •hort lel 
en 

gecui oreenklim' Ir ./h. Init unce the •,Imple glbmilied for ter. h required,0 be /4 

lrL'n8 ve,eiste, w die .deellelike iint!/dilirwet% Jech·di• abadin, IN und *netinperformancein [heleudiyeling 
and .hor,·rituil i.1. i• ind,ailed. corn,liciliee w th .o•oL. prrunl KI,OTROM 
di•h,·irge requirclne,11% 

n P. in, ....ewend ur 'n aller:.nd le gee var 'rohiern¢ /1· ler CONCLUSION 
IT:31. W,lrd Crl u,kv,inG*i„St'.2;7,9:.:',",+p".2.'.'.'4".'.„'.: ,z.': An ,,ikrnpl hahheer made ti•privcle,ihickgrourd.prohle..111 
leeft¥dile•41...'ir'rP' .1/In, Dall Ircirdeemeend,11 ./4nit• may ic unikimed ,nd preeallion* 19,11 huive [c he taken in [he 

an iwilekerhe,d 'ier die afhreekmegi,nimme. geri,eANJ,rne endervin[ii,g pee,finalion, intrlurne ve rind Lihe ol XI PF eablelin the ligh, c 

he.kil:hu. iq .ad,• GPI ge,wheerde kahe!4 mel weitrii LI •er-,ri currer'knowed.er egilriling!,Ceexp• Li,ney :,f X [Phir 'Lilimon [Lis Iger, 

geins[ LI[eer •r w,ird. nits cie rodi,e v,innorg gelref w,ird me• die •dered [hat de*irle un•erlairily a. li, ,re,•down mechan,irin 
ke'le virn pri,ne•[.iwwl he.er u.n ve-,irili•In'Npra•e•e lili Li.I ufficielittkperience,w]Val|,lhle Aircilhle* i. irmirtiling X[ .P• in,i 

de Ine[.e, en d r finterin# en in'lernN lan ' e wht,}[ild' k.lbel liL,l· to bi· Ck,DridenO) mlinufaclur• lind Iltiled pri•,ced the 
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v., 6 ..' I. 1 I. 

Mnr .' H 1 F.-Irn In I' '1 /'• 1,inA nun L- /'.•*werK h.il, Fk her,rne- m> nog dic dac daar in !932, ioe die kleirierUdirale bc deeglkgli.Lien'llennie'll....deurreilhel ...6>Irc¢.1 gir M om k.ib. mot p. C·lhol¢rn, 1¢ gebrl Ik Lerw>I d ¤ 'rolcr iii)!,gehull Ti e hy Im dle i linal,ing gekem hil Jili kabol riot :«}PI · 
Sladsradceor»Jar¢ daarildbe'll,bc' Vandagweet on: n•meerhnel>k kiler, ·18 8,2 8.ire J ik ib IN hei h> ·ri prowk wai beslis n cce.w ir die 
11 1.al/•nning....1/ papler .1.ring nl' Op die... I. het Rer blte' 14 ILingepilk er suk"·svol deurgevocr. W fucrcic pie•,•4 e dic klener/adsrude·anard' ....•,I. jare b.'I meldle ..rulk endleknap wre 'Aarop by 9 Xerniiaan on' m.geder[Ii€t, 16/15 •an XGP[·8¢isokerde kab,I vir ipar nulg• •ar. 6,6kV en I. h,Dm hule dank ve•kuld,g 

Diee¢rst¢3Jk•XGPEwaidiur n StadvaindicRertbli/ng. Il hal heen my pod lortune W visil .¢ facer> 'here Ihe ./.bul 
koor"·is i• Alberion t¢gn diq ¢inde ur 197, in gebruik gcnccni en I I.I. wii: man/:I,und The velical con['ruou• ull.Ir ,•er u. ng le werdreeds '"16¢mwdeur'r.liefu•aritaIStadgad¢gibruik Rok• r dlant ellring procrn •kh Ike e*lru*ion plan, aphl:,4 //, wdin# ** ult¢Jnde·likdicsr- Rproni,in«m retdle irgebr Likrien,AM u?i»juL•,v .re• •hedielet'•ric,rnd elve.ircel J. w•dim,irdhi>uir. 
lap ./' .1.kki. I·..Inde Inic 19. in an "ndiwoned room whire .i p.inlacs .teed" I J. 
Die Su a·Afr kaanse Buru vir Standaarde . •tanda•rd·'pesifik.·™le vir ureMned led-ill:™tingimpr,nion,irefficieneyande-lirc,4 Thi• 
1·lektrioe 'be]§ meI kruligebonde P:>|,Ell|cqn·lek•ing.lee-dda• malilifaul,rer .iern·ded t. mv mind lo cliri,rak Ine .' imperketion' 
dic],g•,enenncill.mnre. f or»thon Fortmannd,efinal•·5p•.r n i,rfiuelenumer-ted,n Mr. ion>[hraper*h.h lid ./imin, the 
die ..•kis van kubel In¢.pier·i.olerinB 'CS&' life e're. in/ 'I ..PF :ables. 
MIr. D. 1, rorsyth I.·n kenner op die gtbled •an k.,bever#ard ging Ill b p ape- Mr .ir»,h' 3/, iin thi .ren'h of •i.r• don: b. 
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Wlernma, Lhm ihe (me iii flill,re Lil *1| ni.,de eahle d•lered i>• 

'Lre• ]-I helin, 6kVmm Ini' ar#riled In ul,lertree q,milil.ing en 1·1£·onili,•i,mluouldli.•0.1'hIMr For*thh.,Adefinitelygiwn' urn•,fi ennh k hkely 4,> Ilce, 1{*• ye r• WI h Ihe Iti,•Nfulrp :1Lhle 
go ld h Lek.gr ilind inb ilk *i' of XLI'E cabb for ror,nal dislrou· 

In.,I,u flaured li! a 'Irei. lev. I of 6.1•kY/nirl ; 1,1 .41.ered h, Li mell[Ill tai .nd purpi,• v.hich .hiuld Viwide a @redler Urpreciation the .f 
h•rh Mr FLinminn need h•e 90 rean arid nir, 4®n find Lhal hi' hirl .11:it hil line 1,1 i the drl,fti ig .f [he propo•cd S A B S 'Cclfic.1 I·.ille,1211¢• .ire n,i Ii,rgeriee•[ie l. eipecial 'y Lhose with oil pri,blem• u '11 Jur '11// LI'. af c. Ible 11 'pee,fiei,[ion rn which ... will .4 

I rn,i.... t.ralure 'in k J . aihle anegel: IIi· irrp.'i' 1 111. le e-r-i,nict·Mel M>,h.iik•.'o,c·h•.i'W'undth¢.egiond 
lhrerh.1%1,·1*i,1 tree,ng/<eured iiahlem,iruflouredll theeurli Mai ager Rand dild OFR Re,lan Air aliow,np rn¢ ID rre•:r,1 lbOC 
dar d e,nicunifu,tinie Li,pe• wire UNd IN .,indllel:ir d•ld 00-0 

'uet·,1, Wil Wr Fi -ylh.,•er,•h,%.ni.: irtreeing,r,r•ern 
c;ihle• with /·ilr ,£]dil •cre¢n• m.ini,fack,r. 1,) 4!re• Irwb i,rplicable to 
IkV c=h]0• .1. men[Il.,1 L. h. p;,per 

Mnr. F. J. PTin§, 1}epur¢emrnt Openbare Werke 
[1, lin•[uu,1 Mr Pr/,dell [ glve .. recit ple#,Ire indeed . 

Mei 
prupune .1 vi]Lc Lif ili.u k• L,] Mr D H For»th :19[1 Mr A H 1 hirl eer die Plril, Ni) F. u wil my hekenditelling kan al¢ , i, ck nit 
munn for Lhe ./ .xeellen raper• wheh 'Ill join I'· medrir diens var die 1/.D' albubl SAR<,irgin,qq,eu•re,L·mu•te var u nib 

deur dir mre leer ken hei en wa•rmee c,ililribull,in·.Ih.,1,11.1.1!Lirin u my ged*«er hei. nie. Ek ,•ur pr,iulle,I,•2• 
licern vurid.ig i.in hlenlie wrriglir,ge ,]uel iN F ,4 v n die VMEO en.1 
dur] i,(ik hui e be•ti wr hed ink vir dil ilini•[Ii,Tin,1 e,1 die 17,M,·.c w•, hui· 
IL·/l ier her Am d L .irm, miwin·lik le m.1,• i m hier te ... .h 

Mr. W 4. Bowen: ESCOM ekliywer#.erhed.,91; #glielinstgli'[oegestimh¢tdat,k 
I r h. yth i n' he t,imphmented n. hi• mirer I. m> ilinli,rl, i'[ir I. diE•Litnilillgn,mug linvour nemening< wmekhergadnlu./du, 
aplic,1 rchon,• ••le|ublo·m and [he mmner m which ne ALch of In 'n ./Linnlike hoed,in phel,1 .ioed in weergee ho: ek u perilicn 
XI PF in•whilin h.ive heen pll,Lid he fi,re Lhe aher /]r 'ri g,Jk vi].ler, dink, in dil lip van my indervindinger konnual 

Thi. nuikei th€ 1.A ' iniribl,t .der•crp 
110 Il, «1' 21 1111,e- 21 h.,·d i•ne fil l 

iurni,Bitcigreewilhever,ihin,he41» Theeillin,rutifinef Dhp per Mr Pre.,ren!4* wn,fil Ihe ierefu nf theyedel•innundgL.,1, 
u,ihihementionohh•·pri·mhed SA BS •pecifient,©ni f inhi•Ope,f %,110 u™ 11 I kin ':im,hur with Al'ril[ I In·. Iird eyeially [he Afrlfun. 
luble make• me mon' . iril riced 1./ ever !11/L luble " l|le 4 rn,[lu I limed .rn. 1.El] L·enlinul In ./ h Thi™eaf lou whoknow tri 

1,i,ri / Il he 1rr3 r0•L,[1•hl• pri)Ju.1• kro• 41 am buslecill> Con,ervahe and toi given to diurdins'he 
*hful (meproven,lervoi[,nfuvourcfihellash¥n,wrnmer Alid 

There're. hi,we,er i,nei,Mwopill/1: th!11,/rl•heilld. ilmy,•pini- lh• hL.,L•r•rt e•pee ally appl esto [he we] ·irled paper·nsu al,dc,bl,. he em'h /,ied 1 k Ii,m i)' Iwi !' k./ les In S./. Africa [ha[ irc iow v¢re 'loc io 70 
IfirrrI' igreelit.Mr Ri•&..h 1,1,hellermre,luce.1,1,!,Lnd.lill )el, %erwue 'id m]I in perfecl w!14,[ion ind 'here mu.L be malV 
Limin,111.1,219,r Hil•,iduce mi,reekemiculsuridpLI||Uilillill, Lhe i cabl• In Ihe UK Jine niher piirti of the wcrld ih-[ mu•,hav¢ gl.,1 •t 
•ulanon The pre·,enee of Di e in>I Per-de.ilih ib re•i,Inin[ ,4,te· In le•1 1 1(*• ve Ir• relliible service 
iheinsida,ion dfiereuring, li feal'Y onechemicul:.e m.in my[,pi Hower, 1,re marthegon n. enbles in.Llaied with XLPE n ioduv ' nion The M rer the in: LI,111' 01' he Ir, in the h yh -11 age ru] g. flut,illife-the>hapeeome[05[ap,wheth·r 'clike'hamornot Infus 
Thi. Jud• me 10 • comple·i· areement wilh Mr Feri¥[h in thit 1. paper.wfuihixewseil lily •rep-,ir'hep,Ir¢•he deivered ailhe[9'9 
m,iM .Lgr i fiefir t I e•Il il re I ie P.irlial DiNL h rge i,ge Li• thetu are i lie Pliwer C./Cinference Mr hir-h has'.In us tin exeellen[ ir.lt 
gihirallee . mil'llf ,/Ir,ng q,u I. y Th . c. I.r.,4, e quilily iflhe Irl irit,ilh• facu'n,*eri,relhemanifieureof Lhesecabbardih· h· 
.ulutionundthofiting/lhere€1 1,•a'-e Alihi"ighilp.,NeD:Mr For le-,I|l.,gi»U' laidls.wha,5hculdbespeeifiedmipc¢v-le,lt. 
**"nencebegirning419,eneral'·1.reewilhhin hil• ill f ir Ihi. (¥pe ,' e 41/le 

thM *Ii ,•Ihe n,ingenuill rrah!em -=u. w,irrl.,ir J ! 'Lill,1 
A nil W lihi, nimon 11•. hecome 11.11// u field extrle'le•. Wl' Ilk¢men,i,re[Ili,11.tin,heJLMI,hurfulheaerlh,InIFC qi,ni|,ir,KLL, 
A J.Pr Ill'.11!Liled . ihI,• h ,• .,ccumilaied and ilti. R one insi™. 'her,• 

guar.inteepell./,irmird T. exirili,]& 111 Liblilini·Lgd./11.1/u fre•fu. i•er,Jil>le,Irie•IPrnmr,l,tmi.Ike• 'romni>obser'atio,•slwouldia, p•f ies, ends u[ high le,l rn![nges Ii. I u. 4.,re. very much mlire 
Ih Il the -i, in,N impor[• .-anicers,h fur •i XLP[,Jbli. 1, • ir· crahle . thi' 4.11'ge. ID ul [he .Mi, rh n d fnek nf [aull' 
Lcin.d, I /\C willage Mire• leve]%,ind ,amuldisehargel Jusi aspowe- 

W,ihrefer•nce,i.rageoi,nlheilch,irpein.Lhe••erhars MT Fi]r»lh 1/Lri lhc mirameler Ih.i[ Lel % u* what w. lia.en d 'aper· nsul.d 
cilulcgiwe.eme,n. illinord:'bilr....Il 3,Urid'Ir:dper able, 40 (1™ pi,Mial di,cha-pe .,t 2 E, ©r 21 5 wi I t., I l•• whelher we 
i.wliedeable, workingvolulge' Ileelihilluern.,• wehi,r•r'•eL' 11 h.ive an ;ica•ble X[PE·in,ul••cdeubIC. [ would say Ihal onc M 0,4 
•he figi,re.of Lhe•ediRch•rge levelsuher c,wnpi,recuith %! P• c.,hle• In I '[illie' li, write :i .De specifieaticri ·hat wi|| In,0. Lhal the u.r 

Or puge 7 Mr For.h menli,ins thi,[ ihe I lue id N f,ir XI PM lili[L c.in h.¥ lind uie X [ PE.Irs il:lied iubll, with e, n f den« Suih a 

[io• (indrrk·,e,inditon•eqi,Ils' Wilillcheplei,Ne:,infrmihmthe Mcificatior h.]% heen e,impleled lechnically by the reNpon.,bic icirA· 
drv ulue rer N 'hauld /· in ihe re,lon of 9 10 12 m tle' ind n n,iw Liw,min, final ... by Lhe SIES b....10 cir· 
1% m•Ill,crl 

1, a' *2* 1 fin'. goy / 74 7'e.:cire'.' 4..ie I . pilient,ul user I wii ale hil my bilsic requiremen. er .LPE· 

thw mitrov•id colinl red,c•d wherei,•dryc,ired wnplei hei,led In lhe in•.111,1113,1 t.•hlu• ;1• f,illin!.·. 

•me *ive dn intreuse n mi,·rnvoid• Cliuld Mr Fo•-h *m 1 ...DIK TOR MATFR]A IND .ZES 
th• ihese ure /ke rethon4 ror preferred red'IMian M overhad Tlic•e •Duld hc L·!Lher Li,pper or •lum,nium ind .holic ,-c luw th tempernlure. fr im lieC Lind Ihip i ful--Ih lig l ILI %,th Ine Ill·.al 

l.1 dr, r.] ge . rie Nize, owrk,id ' adoped F•r the reasen* enumerated me per ,!719,im / X| P' 1,14,[eil L Ih 24 
hy Ur F,inyth. the 'unduc[or. *hould be cireLLar ard reasoublv 

From 'age 14 iinwnh Mr k -Ih menLI,in' Ihe w h 11: Nys'er[, I d limp,Li·led te fue!] .te j •moo•h. ngular 11 te rface betwi¢n ·hc oon 
cable ini,emblv k *,I in ihe irlerAI ii' 4/ i,nd c,in™ler,i • 111' di,cli. :.:· n :Ind I: die]/cilic. 
numher m Third Mir™ ine,den·n rlic,hleh [AL,me |kj•r;illrihin [lul 

I DILLU-IRIC 1 h[id /#ing/•'•.c,Irried inil Orie Lh n, I' ce]1 LIn ,!n[Ilhul 1, 1. u'Ir, 

or XI " initiluied •,ihle' .ill h we Ii, give villie% [if LhliT eurili Gull M I ™rm dielee[rie I ne udr Ic condu,·tor ard core screens . 
eurreib.....uciurerN J. Lird. lhatab.'whiehfires•re•hen Hle Il>Lhethree.ouldbee©·extrudedio¢,1*urepropcrbondingaid 
dii 'ged lili he inwi'Je{ ,9 1. %>Nien. Tle preT,]sed S ..9 S thenrbionof.,0,11,minaniiandvoid, Urlo.•*thgaicui,inln· 
i./11 al- aler. for thele ./.lial,1.4 d ..1,1/ of hol impor[Ii [ :he eharac erigic. of k PE dicle"ric J. 

WILhu¢h•c©mprehen#perustha 'ihdifficillropickcnreally Th,• %ternil 15 vey gi£eeptible [.· '[ilra,e • i.• nd •artial dih- 
ch!/e. The life exoecianel :[in be dire'll reliucd 10 es' two canlroverthil pomb bit if [ r,la> digret• a lil:le frli,11 Lh•• Ihellie (]f 1.hlk 

piper·eaddwhatibe,ieveli,bell'llerril 'le,eNt indihili•,inihe ..nic.cr' [h vch..rii,ifiurrr,cdbyan OVelhea•CL•elCmpan¥'k• 
re•e,irch quetiion' Ii,ini:ardjoinling Onth,%mil·le. ilillikewreferin worK eurried •Lit *ern woul,! irdicale ihaL f •he del:gn 
gre·.41•ell'in¢rensed.m"iin t,)6],V/min (he ] te·Nedpirineitojnardele,hailipparedonpa,e lo••9eheclrical fecxrce•an+ 
cy].....Ild heD[miled i,ul ihal .Le,imci,red i. cs were in· rmetd·iledll 1•ehrimry IOX{),19d thi•gi-u,• urne,mihee.periellie• v...1] H..·el wi,uld hke hi 4,/ diele. ric (hil..:s bas¢d or 

. pr,ic[,Le• i f I. 14!igli' Flei·Irl.•ly AL,ard .herl I. Li),ne I Jelil dihign.irch LVC' not ekleeding4.'immand pr:Ferabiy nuchl.5 
p.,per :ahle·. 1 wih,1,1 lk. 1/ hrilf|' rn/nli,in lh' 1• 1,1, in,r,t i!,di 'I 

Howeler /1.•prnht.]·i'i] de• .ed wlih h.•ic m.iler,i,[4 It wiL' %,ihd.. itly e·.Id M 345 kV '11./I..ble.Air.oliag.. u 

11 .iIi• 41 ceedingUkV Ilnnehallfu•uywilhinlhelimhor·4 kvimm.,ahlc• 
m,Lr,NIC'in,1, wilve/fr,Int Impul+ I,Imher linkrili•. 

w"Id hee, re ":"ed 
wilh•,w[ •,1 •11 iply hulk> 'nd apenaIV¢ and ro,· I 

ee,pel,!ivewilh>•perr,hul. tel.ihle Youare,h•rifi>ri lo=dll 
TherM ire 'irne |2 IDi liS lili 11 &1!ri L.e .11 11) !0 ve.,T·.i.f ·.•r•!.e-,hiul <·cihider ..lek,}f61,Vhrmundhigher 1/hibpape,Mi For 

4wh refered 1nlhe wi,rk d,ine h' Wienra in,unneetion -I, inc I Ic 
1 ....4 [0 [le up al funher i me de.ribing ·. 1,ille.Inl:lid exror en·. foi enblei•peratee in 4der·ir« 'timu.alin, enug, rne L. 
-hi. i..,Ing'hi' le,1/hilt .4,1 |il L.'lire he inter//ed pie. 42 u Uk,re I I,I• .I' 'rt'r, ill ime welitd ./ ./ a I. 0 .i I./ loo ... 
I<ineaft.lhu•rl€tir,wr Il;Iny.imn'undiwil.ini>'lli,opIB#IL ..1/ se e*,le,·eli f y,ul *Ii,yee Alihir • desi,9 lilli uf • 1,¥/rir,1. 
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mii,lerri 14yriblor .,1, Ir,1 led pl inl rn.ike' . ,•tll,il'!i ,1,1•1(]44ihIc hi 

11(]Mfu.•Ovt·.3-N Orill-eminiled,flherem. midehvaulhleex 
p.11/1,1,/Pi>wer/,ible•.inference-/,Ime,viharihe inecerin re Lid,Ii. Ir :r frill [Ili 'il ....in' .,Ire h requ·ed ir prer,r•r 
•,Fil' .iing [A» i' ne[ M pil[ 'in> volupe on Ihe eable 

hm' Inftirmitior 4urplied hy Mi Ke"lrn i. n. Li w,4,1,1 lirpen• rhil, .11 
(he imerrh.'Liga,On IC !974.77kle:,bkwas,ne©mn©n 

LI,ble In Pile•In Rico I 38 k'/ cabies I· Lid been In l,Qe lince I. mid 
ri/,iir: Le/•,1, highe· d,/h,74 I.' £ ]Ii St.•¢[len I " k' 

• 

c, hle hi,0 beer in i rbr * lie w Ih 

1!I.LI·lulde,perience'.rekleniled/er,i,d*wilh HY X PFc.,hle'l 11!Clil %/ Ihle .,%[,fur=2 !.,hl .c. r, e I .111== r.le .lic, la 

.cforc Le,lving Ihe subwel of die e.lic, 1 Wal l,1 -purid .i, i. e,M I i ip-4 In lerrn• ef thi,kne·IM . ill 1111, .pe e• 011!lg, hui 

que.trin W.0-c •irci•. I.ould,U / sec a c.re %crcen/nom,n d qi Ill, ¥ e,in! r.,1 I' r.t her . [ir,5 d I flicull A IN,• ht r .ille .24,1 lul i' 

il leklie, I rillii Irld a [1, cur rc'i"ll: lol e..ed,]18 50 k./m, solid· 
viourded,oth¢.1.lect-ic I'low·.hati'inulle/till•Ii.Lid:.re pri,olen, •in lae" de" In -her -ir® ren/meri. >dil .,re 

regardle. e 'Ii,i· ¥,4 •peciry. 61,Il I..• Ihe hindi DI Ihe 
Ind,lbowgreas'wher j•rti. Lirkin,natire bill|4..kni,wth;IL 

in.inuri/'i,!rer th•wi•tructionuillgiveiwih.moE[•Ilibec•ble [IL•wellki,iul I ro how eleiin he oper:i[. nnd Meu .:11 he Iprli. 

thal thi •er wanls dn .Ell, sl-,Irable •ein bu[ 1 -r[+ hill qi Illit} cnlrul 

mail of them ./1,•c on ,•hai ihinee ihe' a-e .... lin• Fi d:in III ek N. I nei len runwe re-el 
.... s I. neing i.:st,ga./ hi 'ovide li :ily I rip./. *ic.hylene IN nik• anders 4 .lel,lee i .al me n [writied re 
•re©n (ha·. IiI. sull ensu. par•ill discharges wilhin I. ,!L.* u,kini.er i. nie - dieideril" lillktin,•der•r'%. /.1, ar lihher 

IN.Someofthes'*howpri>rn:.e Oneofihemetliedu•lic-Ill rehrilik %.,ir' Die kil•rel e A frik:, inge he i.,ming N dil' ·ye•Lil·L.in, 
dicle¢.ric uill, a cond'drn, I.er. silch 35 grarhne, Jn<1 1,• •LruLL a leme pill" el - dle ..1 In, .1,1 I|gle/,1 ! 1 h]"i•p,! .L'h-- 
cm,-conducting layer •wer lt. 811 have vou [hough• I I i- ter 

...: •dcr .ran·pcd cond,Nons in a ]©Intir; buy n . . . irk Mnr. P• J. B•re;: Pre§iden' 
/1, irly.nd no .Inlantinaling Me Joint wi,h,./ grapht' pur[,cl. 111,! Pri,IN "I 1, mik ,•4],el Lirb ilink i )rir.i . arn i I. Deplrl' ilill 

3 MPT,·.1 LlC ..FF'ING Open,dre Werk/,•ul'·.unNigh' mge%lin licionidiL.,r,imi,on, 
A mita lic ,iereen .Lat . p•ovided over :he 'eml Ci•LI/ni I LL,rl 1]k I na i,m hierdle hydrue e lewer Or ui ak lan. -die u. 

rrer Le .ar' ihe charging e.irrem In the "e of Lerl.,In wile lih dailk Linir|rn Ii,indie iurelilii,e •Ii,rewerkin,irnet i.en i,linill u ti.e 

des,gns it m.i a.o b: a ble ·.0 c urry le relle. eurth f U P c ur•e nt Al- 

I.ing/noughperied//allowtheprolciontooperire 1/lhee'e 
of un 41Lm nium .heathedeeble n suft • uminiumnire Elrplied•,reci 
Iv over l. core *ercen and in conia.1 wim (h' al,iminit m Nbealh u lll 
be ....Ile Di. A. Erickien: /%[R 

I poinncd oul n Mr hir*A paper •.arl.,4 'pprn,lcheN an[1 For 19,§ •Prerninily, ue i,nly le,ir,wd 4 niphi ihit [ mighi be Aed i i 

designs h.1. been •ried out in ihe case of enble·· wil nfi melic 
eommelii,rilhe.piiperN ./c,immen I.-L·.111' go,mube n 

tie.,·.h• Va-iou• Fararneters ha• 16 be considered - whe[her 'he r©rmal and shir, and,4 il filir Llnd pne-a nitiure. bu, a• vou rmentioned 
cah[• ' J-r,-red er lioi i. rlagni[Lde of •aull currenls il .uy bc M. Chairman, ihiu,1 R ye,in ligi' 1 g.,W U p.,prrM d 1.·hnical meeling 
U|9"wd i.. h'.n, i, %•11 be rrile.led, hin. il ivill he u•L T ·Le la%1 i./· ™Fl .i. ActilW;Itn'..r.•Iirike[ip,ilyri..:rah' .till, 
me nlioncd poirt Ih quile import,1.,I m illic,p 1 Inyine/r .,illil I" 

it ./il e' lhe g.rerilld•velopine'l Ari'llilingm leri,il IL'ri./.e h|,h 
pectiticrvice ifieon,pnri,ble'Drhal.IhipE,•r .4,led•Lhle. I. 

v• nize I.I. ful / 1 '% pecled 1.. i h i ricke fl i,1, t An • . cri• 1, riked 
better[han . I•, s Bui,n[hemin!.indi:[Ty,!•ruce e [/two ubreet, bee.1. M l. unie r:,ther T./ pri,h Ihh. 1 .pre•ed 1. 
1/ ihice .ar' may be Iill ./ i' reqi ired ./ himcIfi- lili be ef lai :ros linked plly'll.I:·le 1. "Vll|l[,nin·d p.ly'.Ihil,1,e 
beam. ven impornin[ The lible will ornhu. he wrecked Fe ix'. u, a c ble dieleclr c hrni,Ah il i'villi' 'dvi,niap..Im'i in 

nieihiniLL||> 6•1#•h•[,]re i[': elee·,1.! •ervite 11/ e.,re' Thil 
evitabl) shu)wed iheft,iured.ani, ill/'el•/•n if ./le:!Ilivi af 

Iii)we.er ra!%• cm foilheruniL»crgirecr He.ouldlike Fower luble• a ./ linl ihe e w 4 ci n·.1.r hle rehiga i,-e Li, h L 

r. linir. ihe chfil•e 'f c./hle, [/ le Iii ful mill lim .md 111/1, u I 
view, 1 Ohirk 1. ly hee 41.,4 the v Ir Lin,% l ible]·1' ml NLin./|I,Lt 

Wthose:>r>th• willensurealong,irouble f•eserweellf€ T[1(h!. hilier experience il,· 04€rN hilt in ihite(,untr> lindihe Urmed qute• fi)r 
end.[.Oilep•nOnallyprefei•nin>No 'chilicelhe CE•hle.,Ihin e. mple h. w'ler I bel v. thai w.· are i.,1.ing Lhrough . rer od 'ir 
d•dal:oppa•.apedeorespuslr overalloppertle filerrhel;,id rewihillii i here (if .1 :Lini•lelelv ] ew lechrii)!(]gy L,id .i inpletrl> Il•• 

urcoreard,neon[ae[ with thec,re[•24 My'li 24,i,ctu,„mi [liele,Lric .Ir[ inevil,il•I• lhere mlix! he nrnblein4 .Iri•1 L/•••Ii,1. 
bc th' cable wih indiwdual eoppertuped cores The./.wer,i•· we h.11 e [,i le,irn frilm Ihe rn lak • 11, h . field] 1,!Li hel rve 1!int iii. > 
./ i,r '1 dred 'f the 'ape• mu•. be adequale ror .he ell-,h /1/ i .e e Irl er rr, hlern. 1/ 191'. le'lini,Ii)gy , 4.! l.oilh .1 c.,1,1,11111, ill 
cu-rert th. ./Ud .....Id I.· cabie be spiked wheM in .e /'Le'lir' 01.,whil[•emighti,!1!1,£la> inlerrk[,frn x].r, piali,e 

4 /14(11/NICA[. PROTFC.10/ 1,1414|equILe l,4¢ of [he »le A 'il lime w• Jilht did Illit underhla.Id 

A ./i eolildher,Li n P.Cillen['edor.V/bedded Lirrnalir¢dand man,oflhepoin['Alh ve,een. ed'hul:m,iming'•IL•aker i 

PV/,crre¢ Whe·ee;irih I'lilllevels:irelimnedun•ihecableiiI addii,en Lhe lint u%or* of Ihe*e eablesdien'i 'ipp-6.11' Lhu! Lil'fer.nLE4 

allidinducb:,renrnel¢•i,ni,rm•,redelible&ma•beused Where in th,4 cable r.,chnolegy from ihe earl,crpapenechnolrn..]nd I Ihink u 

ear•h Fdull I¢tel• Jie n•t limlie, fir N c•ble is to be inmuled bi was in .cimi s¢n'. the hlind leading 1. blind'L lhal Irn e. [1,1 •.J • 

drei burin! 1 wou d p-/Icr an 'rntawred lable * t.ibly ,•e hil prohler,n 

Th€r€ *. how:ver, .in uddil:,19,11 usr•·1 Lhul :Icill,1 h• c,mNider/' * F,innitin' i hi. parer iful: inlir' rup hliv.L'IN h.h widi. Ilt'd w '14 

namely,hcprcionweof .•er Inlhelylil(,Fuulah!0!nfoirn.Lionil the tremen.u• weulih ,•I kni,wle,ige thill L|irre 14 rli)• dii.Lil lhe *le 
..11• . &.,ned tbat Water In Contaa wi h XI PF ,• n il degrable ch ir IcieT,%,c• 01' ihe f illecir L cibi,4.1 l ic null> f.,u' h il live M . 

Opinion . I. he• on¢ should tackle thi.4 Febler • dinded . 1•t·r n• aeount In iht· design und nuinur'acrur• of *. luble· 

horulb [•-Idihinkthatinherelian•dr>u:,1 .ine*Lrudedrn•Ulile 
Mr Ff,Mminnh,aperhri.derni,]Mlrilerlhow firth,%1«·hnole'@yh' 

...#.dbeprnbliled evolwd [in£1 whit i. ilr•ady eratilt. hil ri Wrnit of ihi• lvpc Ofeahle 
The 5 'FRTING p .ilril•1™ul,> wouldlikelliel,ip•••elhismorning and 1,1- 
* ' i,cdreed moren,rd ne manu·acturers. ,• ·.h• iu ha•I nced 

C=lintc•Mar•h.,wcioalleabl«,r conduchirr,5.5·.ani·•.dimen· here f,ir,ic,implele€able,echnology lamconcirncdlharp©rhe,4 
•,ii,• imuU¢ on r,s,SU,i.c. li,gli. •014#c ¢1. However. 14 .Inlrd . · ,]ver .[rph 14!,Ing th' h lic cabie.ihe bask d¢sign o f le ' 'MIc iblf 
uu[ by MI Forsy/ :hele dic /:ts' deneted as 'pe [el: b hin Sevcrul .if lae g•ken h ive .ilreae, Cra•in atknt- lo the impon,n,e 
Ililli.#.r.,tularsignifi,dnK,r (heialcofXLPEeable Th-e of ,oinlinp and erm,natiens here. and Mr. Furlin.r,11 In puT,IL·wfur - 
int ude load cyclin, iholl·.Ircull bir,ding an' parl al disch ile •h,!wnuilhe•iniplext>andlhec21rill,diwinir. i•tofoll®in 
*L. Ahlaiaslarn©one,incd•thco•irtc.[Lhal,will¢11>•whe·her priul. i. lorn·.• and lc'minat/ns l' i...Il. T.. 1 belie. 
yi,u h.lic .1 good cable li tne part,uidleurge les, A properl> made 211 L|h ir nn: more impor(ant Mar ..1,!% !11 1!Ill'll •Urlii' [J.. 
cable will have ne#ligible parli.,1 disinargc upliul lea•< 3 E, Thi n m Ini fileturinp phase .... lable. and [hi- 1. Iii arc.1 .hir. ] -111 ./ri 

wily 1 d,Nagre.c •,14 Lhe vall¢N Npecificd b> Ihe IEC, 1 -81,1 111• LerTN [h LI the manufa.[urer· rethe ,,r¢ 1•gging behind the il.ige of 
sec no .jre Ar 5 pc d./. at 2 [g on all ¢able' The :Idwin•emen· i.[ ihcy haw¢ ruil,cd*ilh ih, hail in•nul£iu„, or the 
Nelhcrlundb au[hnril> KFMA mu) Uwavalid pointimldling'Im c.ble 50. m. prin·plais I le nunuraclur.r' I.. ti,»ane. [he 
inum perinissable disc urge ma,nitude to strch levt·1 bul th,4 ap (echriolog> Df the hunkw„. the wholu i,rac[,ce 'il 'i'n.i,4, .1,id [cr 
rouch lili cin pliale nutterh f. th ordinin u.r m n;,Lion, I n a :ile ..4 4 'Imp.ibluit i tile pr, nu weline al re Id> 
1, i••,greed th. Lo n casul part/1.-harges ./h : Ill ./.les redchedullh'hehasit,diele,·.nulruclurci•,clf 'ir»u, iu,[•ele.cm 
praetial problernh. e.pecill||y 10 11 manuracturer rn a fuchn whe™ ly he.unie [liwirr id ille p..Ihill' of problims wil I.HT r..·,inkld 
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pi,Iyelhylene· eihle • i,r 'Ii,i,her '14.tallul/]r, dpar! Irum Lh,ii ,if Mi 1·w,1 

ilidleri.|4 cril pi, I :1 ,[I 9.-hli n«in.•Lunl Ilard-r• •nd [I 
111!rill,or,• m.,• ..rl, rl.· Iii pri.blem* and r.iluresli• w,1• of 1- 
4,= alid:h,•, ... elif rel, Iful[ I Ihink ihe ma•/faciure-. i eedto 
-1,1{1. 4.-I»elve. ti•Li ' muh 'Gre li th/ hdvc .-d••m, ki 'IiI 

1»hiw•Ii,in[Iy•,clier iheliheypr,Kidclhctr•ining,d.i:,•r,•i,i 
I. I. il i, ihe [I'pree I qi// •r.•ri,/ce 'al 1.INy *h,-I -ili 
I,Jitul.,•t, fe e.1 i h, In,JI hpned In ihe ficid,i•inmingand u.rrnin.,1,0,M, 
.ikiD qi' ihit •.• 1. m.1.11 poir,1 1 .,Aed [0 nhi. nd 1 • auld J ke 

1here* te o iminend [he.• s•Caker, fur (heir c*.icincl> ,·, 

ler•limt p,prs and 19 p.in,eu / 1 .au d like ki l.nk [h,In fur uhli/·r 
In• # 1,1 ·i) whai | |iL,pe !' an er .i ef res.... .r iro»link. 
p.ill.•h>I¢11¢. 

Mr. W. 8.5,-r,· Amt.0 

[ adin 'Id Ger,Illnell .'/ 11/, ird 4Uill• .I bU Ii// "ll le' 'p /1,d SOME 
'fuirn,•re •11.epliblt•Li.lar. eri-!Ihin'iner... Cor# 

Ing•|Lle.•.e-•Cll| NJWLIier,•r •rdMr Bi)*r,;ildle,itt,c 
kni•n W PI- l e, 7'•r 4! le4u91 fiw di<h•rpe. and dhe Fail '.Int CABLES 
in,rill, )n (]' XI PP d cl#I ] wer?L % ly *fnidlriked I 11 k.•cp i . 

XLPF 

Th2 .Inlr•c, il l€.Irly • Ihen Il rl,rum.unl impori.uie' 11 • we 

kin»'in world.I. [h Lt Witing . |..110 lenglhs of X L.[: cable. gou 1 COME BACK 
em•ht-e. I wg le,Lglh% IN n il .Lccilrille Linle,• ••e¢ al appunitL, and 

ine:•unlig!&."LI-r.u•.d 
The crilicil len,·:hh Ipped- fr[,rn laborii,or¥ te•s to I •hou 250 
ine,re·. 90. Fr,im uriern¢!rel,MA met•ey Iheelibl¢uc•.sa,•lumpid TO US! 
capJ'll;Inc• 'Ind Induc- Le Ind Il!,le n. 9,i renee,ion• lak' place 
H ]wever al lon#er thal, 250 Inetre% 11,2 uible hehilveN ng J trur,hmiaion 
'Inr An{Ilhenwebu•en·*Ile'/41!kingpl•:eilnd•his.•Lihtr,h¢ Err· 
q ene ire. film enci,Linlerd In di'll/ged deleetion 'hien €2/ hc I Cables have iheorder.*.1,% The%¢ enabled man 'o rent·ellon4andi•ardlng.a•c.-,ch develop 
.ire e·re.M[cred Inirnduee 2% mut·h •. '0, n crmr . Ik.• dii-rg, from candles to spotlights. from torn-toms to 
meN,remert ./in,wilhwilil.*'ireheing.,idedal>OuldernW telephones, from forked sticks to lelexes 
10 PCnr even ' PC 1% hel. very erim·al We n- huve W de·crmine 
ih• v.lue• -h Cables carry light and power into the .Ipraidfu• 2,• whi•h L nleu we huve [he nece.•r> 
eorrectingrneanblothi.appil·:I'ug i'reg•Inglogivcy.lual er,or,fy.iur deepest nine and voices from one end of 
inedhurcd le. L. I Ii,lig,r rhan .O melret the world to the other. 
-The pre•enr IM worung grn,J• MIN -Iduide sent oul paperi a• Lhe Woilt Aberdine and Aycliffe realise tile marne.[inihe'·obILinhil•lelermirn' i.£'Ndikh ..irlonple'll 
i,Ari,4,1,nked pi•Iyed]>leru.,Ible• Ni•w,in M· Ferminn'ipape· he Importance of our cables We manufacture 
mer,lii,ned lil 50 PC h,Li heen delecle• i,9 Nle irr e,-ed ellble, In ourcables to our own very strict quality stan- 
Japan. r.. it would ppe;. inat ·h,4 lc¥•I IM due m [he f.„ of being dlards and we are proud of our SABS mark •Le.Imci,r. 81'rwork(11.1,['1[11'Hall,•in'r•eurehl•horlioric 

With the widest we riev• fiound in> num,{I'i :Ini] 1 m .m huild.0 the An# for Nteam range of power arid lele 

pieug. hu[ ! ] M ./il Ln ..t [he rec-1 Iringhl We never found communication cables in the country. our 
mi.* id' hirNer [h.,1110 nucrois. and proded I dry curn, larger service extends 
Ih:in I mirren New. if here we •ook from cobleselect,on 

nliere phologn,phi . 1 200 through 

Ii'.Irkai. of th¢ 'learn cured. i' look, I. tight «>mebody with and dependable delivery dates to 
m..% ind •he dry •,Ir,•g . courge hu• mu•h Hmulle- voids Bil an effective and professional after-sales 

Iher¢ Gnndhehuigedetee'inn #usavai'ahle·urldwideth,LIcan service, 
detect u merevo,<1 0110 mieron• 

We d Aberdore and WRhregard[©*aer(reein#,Mr Aychlfe understand Fort,nunnmcni,ined,halwakrirecs 
gr,]w frum the c,induLtui •Icr•n Mul I have persorall> grown water your problems and we care. So use our ser- 
Iree% fr im hnth .·01•]uuir ind Jire •reens, and the Cip fe werking vice for ali your coble needs 
Rm.•21 h.,ladle, H[lereurnin,ornell....ord./400[0 
500 cah!£ f illi.re• wurlaw,de h.'•e f[,1.nd rn evidence or·water [recing 
near i. Ir, the .ide uf .1 L ihle fullure 

Mr F.irlrni••. 'tiper J.Mi•hi- i verlic;il vulean,union Ii. which 
tcri•. ... iIi. Ill,pr/n,Jn ill' 1..'..ble'LIi.......... on 

.i 'Mrl,ell line Now I muit Irrec[ Ih it which mly pill le mri.4•on 
•,1 •,ime memben here 1 J• being pred'i ld 1,1 E u,/I i)/I·,1/ni,ry ll/e• 
ur [u 275 k. 

SO. i.Cei,glin 'r Pre.#,1-41[hinklhnwnilt·merfurih•incry /IBERDARC 
c:il,Ehl illig p.,pen 

"IYCLIFFL 
D. C P•Im,r, CapeTo•• 
Mr Pre•,•len 

In le I.[rlouc[/n [i, hu'e'/:Ii¢. Ind lue d papa ihc allhor men[,0, 
Lill . Siuil, African nalional *ridard ler X] PF .ahle• PORT ELIZABETH AND EDENVALE 11'[.. k. Is 

neiringfinalit' He[.4[.(into•tethat ils.behoped'.the TEL. 45331 TEL. 609-4020 
puhlic/[inn id ·.hin:Lii'll qnd/rd will givem......... ue or 
ILP. eable' In SOU/ /friu[, 

1 •ind i./ 8 mo• i.•rencert,rg "ie.elit In.,Ing u• il de• thal 
be.'.e we will .0,1 h, a liand.ird 11/ X] PI: 2.Ic *· mui no' ac· 

./rdingl> rill n,•h •im Ind buy [hn 'pe lif le 'I 'm ture thut thil WaS 
noi ihe ai,Aor's !*11(Ii,n ar [1 I tr,1%1 ·hill he will clari• tb .0 nt 1 

pre•. [. wh.i· was Inkndrl wa• thal the re# ••11) of a 
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ABERDARE CABLES AFRICA UMITED =CNI, EDENVALE AND MAIN Rns. 2 - 

= EASTLEIGH EDENVALE = 

- CONGRATUIATIONS AND THANKS FOR MEETING EXTREMELY TIGHT Dr„ADLINIS = 
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YOUR ASSISTANCE MUCH 
APPRECIATED = = KIND REGARDE 
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n#.il 'ind... I.... .....ilig n./.AM,ev.& ...e /1. n n.,1 Jar¢ Relede Nudd, ens Jie lub,1 geinsullcer 11/ /1 ' 
if • ibl' ' murile'.1111. ¥uo-nuideplii,]n.ill.veciv,19.bets. hi .Und,igherin 
rhe uu,huir h.1, lover,le wry cone,irli [he dMi,ri of XI PI: e.le and *i,i,wrm>ge.e· Eugenedaardiel»elgaannicfunvr,Abjw 
the,ariuuktipe. ill•eMine,ridiheireawwindpreverill,in Jtwaili,he tii• nle.- IIi •i.i• reg 
e»·c™d[hu[Lm#.,«td,•·Mueed,•lhoi.peilt.U#* 'l-C Ii'.2er•Ii·.ALL[/ DI'linba:ev/ornmyw¢,r/l 40gr•il th™ Lin,h th .Il h i.c up bi lim :e»,e ly In,lil.Ile£1 4.I,!I'L .he nu.r' e i i,2,D•irli,Ip .# /•. 
* i,e •niplo•nlenl ir XLP• t Lhit· 

l ' 1 i,rhyll• h.,i .11•.1 w:rcd Ir, c verv Ji)'lcul rn.,Iniur 1. v.,r,Ju' tli 
UldNne prikee«• liamcly iheurio Jh •riket» bi whieh the d electric Mr. A. Fm,m...i 80./bl. 

litcri:,prhed .·hil'indik[,r I•i'Ii.ynli Miclul.,ir ./'dr •in Mi Ple,delt 
% ' t l e'raered . he Ihe beN' Incess P rhap. Mr h. ill';Imiper.iftfusn,l•r¢thutwe..»uersundebpcully 

yth 1] errouicallulrs, necd,4.Inconfidince in thcuse ceuld '*mind M .....ge ® roin, and I. . ha,¢ hii vie• Commg iex[ [e XJ PF ,Ale ind ] G,ing.lubre Mr ForN,Ih en Ihc •Icar and infer· ea•hing ».iern' 11 litle•ir Lh Il hee.. .rhe high thermaJeoeme,ent 
in", mar],r n which . .. ....led of eunn•£.. /1 4 rellve . .pe¥ [n eoler /·. * probh·ink !lie 

I.*. 4,feithei:·lier-lihaihiorm'[aliape•[uprovide .id."I 'hare t. ihe I. Seepties" will %ho• 2,•Ing¢of h.&. far. 
eili[.f.iri'/Ic. hles XI PF ,-b], G :,incer• ed und eq,ee,ull> wi,.h ihe m.* SABS Specified· 

(kin which will ornbabl, •hortl> be ready fo: Lai and whieh Quiuld b rhi mel'LIN <d abt;,In,9. Ind eurihiri.litem .ir Ill XLPE ,;11·le M fer c ible with a high *Uladard W be munufactur. alamin &,Te d-nd "enith,i• speem' :ireb[L• [i) he uiken 
when 'In,ing X[ PF .ihIc. If good eurth conductiv Ly !4 [o / Hehiew·d 01 Under rk heading Water T·ce, ' on P.1/ S j vionde f ME. Fur· 

r€* lhe chin m.. th· author 1 wry mu¢h doubl if Lill \LPE •t]1 -Ild •nlarge a lie on ihe rirs, icniace of th¢ second 
:,unhilig %•lern •i, h Li Aillt Ic,el equiw]¢111 i i Ih L. Libit,ine,1 -Lh Li!9 p.iragruph uhh rel,d 
#enLI,inal Paper Ir,4/// leall Ole Ltht,1 cable, 1, al .1 1 .1.hievable Fur•hermore W Lhe·ap•lied veluge and Lhe souNe of moinur, are 
%,lihi}uir™]rling li, a relul,¥cly eMpenN- form if.licrihing Cou]J Lhe .Inined Lind le ..pie 'illowed to do OU/. Ille waier t.. d» 
au•hor .,•rnme. i- Ihi• poinl 'le Lie 

Ci,Mddering 40%1 Ihi· IMNI. ui,ered bi ll,e·pri.p)4ed RARS SlU,1,|urd it ,4 Prl../4 ..hannck re.arn b.it . the. hui: - wat. in 
ill,ir ..1,1 bi nol 'll t. puril,il di.ch r. le, I ..nalill, i r,illi ne i•cn. •ru a.,L v,•ihle 
... hi: L,1 . . Lirried lil t o. •i,ch aide.ry .empleled drum IL•.h 01 1, ider the he clin, C.1412 ··M,croporosity id [he .if bri'kition" %1101 Is on page " 111:, '.,In/ 'll> Wllub type ii' .EiN¢ L[] the qualll) i, 19 

•I,%t p.Jr grarh. whai is [he relan# lo• %(re. level referr©d i..9 
41|mip, m. ter, al und i. mil|Ii),1 ir ./•M 

Th,4 hl ..da %,•h [h,· I#nifican• orvods,ind 'csign l ess 1.v.1 11 would 'p•ear frim [he p.,rer Lhal t. con&[ructional 'In/cl,ird• 
li 1, he]4,w 6 1;./. m ] p.1.'em hy SABS pl ice mi,re cmphiwis lin low..1...ruilion 'Ln 

.eyd,Hir4Lfery le.'nie2!prine'lion .minrinipar ./ine'lle' 01 l ider the hading 'The kdrthing Sysem Ar 'Cable AM,embl>" in 
per,en-*'11.L• mi#Ingcuhk f lult•,1. u Ir,hu;,ble t[ F• 15 Mr F,irwh :irile• •h t 11 1» ie • dcinbli feature . 
liternal me,hanicaid,imiige el herdi,ring!;Ii,ngor'll'Nequerilly·par • em, 00'idi,cling 1,]M btudilg under the Inclallie WI• on 
ticul,4 thm.h le u. I ..•Ani......... I Imil he n g,+ core c ibles Thi* . proted 'he cor, .re,n 
-2 . h.• (he au[hor'• viev4 011 [he pi,6•i,ille> jf •er .iLl • ,,• The firil oue.ti©• ihat vomes to mind ,% - wh> 61]ould [h . ,or,il, ciden' Ir,•In' fr,]m the I .% i. Ii/'llruch.in promised 'r /1 P' ' lill nil ippli [o 're¢·core Lables Whieh n iff.el Lire .•ble, Ihree Ingie 

ce™ cable' l id up,0 form .1 ihree·c©re g•h.¢' 
1,1 Crn .c|iL-n, 1 uuilk{ ·Ue d,li l ,•" LI n.' taiwinwed hi XI PF 

IL.ir# :in/[hi.poin'rn,scd'[·1•c SABS c.ble n Ihe i,niu¢r committee . high * le.pile.1 mce,irl -. ple Jell|,1,]y ul .fillag¢% i. I! PFcable.1,1.loLId lh: of lk. indnbave Thecon•entional 'aperin.lie'll·filledelible .mi·conduling,ape,ced,il 
heipl,[in[,lin·he'·ene'.9 hA *ened A well lor milryyears neward unle. itc in convin·Ingb be 

proven 1ful[ an . i PI· e.,bl¢ i, f eon·pi,ale quamy ind *Y ciln be 1 9 f Lel I .. idt·r i he :Lin¢lu-n of a bedd, Ii' .c under thi 
pri,due' L. eq ul Ar I'Wi·ri·€/I ] arr ufr,ild I '0'· ri, rea.on 'r*wirching ine[Jllic lupe Li) prnk·e,/ eorc .reen, .In imp.il,in• I.. 
%.1.ilite.,1 Lhi. %1•Lge' 

Mr. D. H. .•/ Am[I,te 

Mr. 1 Lou-: Relon] 1./ drid 'en lrn/, , 1 think if I dd wi,h the con[ribu'.ors m reverse 
.Mr 14•ider,1 1.tin on, i. lh- engiree. whii, r. le. of *06[gi,huck, 1[hinklmustih.nk Mr Barna• forkisentriba· mon, 

imn illhi,u,h he ill• nol r•,Ne N any 'cci•e que61!an :• far. I am prcwil'rer'reed.,ih /31 PL able.,1,1|r.44[lil...11 1'-r|> c ncerned 
bela™ Irther.u thal ©v•> R t•it(1Ulic*per,ac.loneurci.4•16 
hctau,• of mun•fac,•rin• faulls and not breal,5e of nhen·•1 .t> Mr 1*,tniallridN•dmetocl,r•f>[hliques•lon.thek,y,bilily-ter 
de:,An iree• The •iria,i•n is thai watcr ir,©s in th, In•ulal on dro •ery finle 

cha-ekidd..lion and when * wal. oral¢§ a.>.1.. do. 1 hal faulli on .l o d,rfer•/1 m..acturers' .hle'· Di. '1 wi.rr) 1 Jim 
..in T..rup,lonis,her/butitisn/'isible Itean/mal'. no, Ii,nela name Lhern mine,U y v,4ible but b.,ling.samply ishib.linga wa·.ertrce m Jsolu 

In I. I. c.' I I. man> I.-a;I dozen. .,f fliills i.n a hi'h 11(in ul- milh>lene blue or .ome omer siaining aN¢111 1/ giV€ permanen, manufact•¢of lables'rd'le' ungle •ne occurred ...he'IIi form.ther..Wheil'dy,tdiAappears. itdoes 'cail. (,snot 
,©nduit•r lape r•und the Indi' dual c•re i. ai,on UL•dUm/ldir lh.ere. • ]Lig noi • i.b]4 unlrn you hav. water rn the channel 
ing minu... &.by NI,•ing i high 4[rri• 'oill ' wo'/ abe iuppor, Mr. lertmann in pasorial prefur:n= fof [be u. if 
In ihe M¢i.ind .al a fault occurred and ....d.Ing ar d Op¢/ Ing H 11 be£!dinE tupe unde,· ecipper lape screenN. becauE of mc 'hermal 
p...'ll.rpaper.. foundunderic/Lhthr•mic,•ndue/)riape I U,•r.ieler!.Li- i'cro»lilked poly'lie rellilive Iii [he Ihe•mul 
ul'Indful "1' I' .inguied to le' 14· e.le:urir,gthe .... C i·h failer,Ntie•of¢©ppcr [ihniaver>milehhigherlhern,alwelnic,11 
11'I. prL,Cll i. e•. 0,1 und 1.-c uie c'A:,es ./ T©cord ./. 19M'cd mcchan•c 
**luinte. 1 -hi.Ihi' Can'/ ./mcihing .donclehave inpes uier a singli core '·05•·tinked pe]/her e eab•e h•v¢ ir futl bc= 
Imi,„uou5 q-lity qorlrel during Ihe m-nufuctur n# 01'[fix eable" And 4•retehed heyond ille limli 're'uNucily by cear™i,in ,>rlhe 0,0,·hilked 
ilili,/•i•no polible. i.1 Iii possiblchi·.estandlle'll. I.,In/[h' p,ilylh¢9e 
la•re befor' In'll'ion or :v©r hene-, brfuie n is .ald .0 'he Mr, enianu• quencdthe vuln<r./* I crass·lmUd lylhefit el,ble 
cli•[,imer4 to.yswmiur,es Th,hray wellbetrue .Idon'tihinkliwilhe> Jre 
Inconduion,Mr .dc....1.ddrnyeon'rlitil|;11!,1/laM,%4/ necti,ar:ly anyme™ • well Inad= cri.id,nked pl•[hene cable, i 

hh>Lh and Foarrann '©rtheir.ry Inter,iling p:•t·r• rt·ad;nii very nec..dv arymner' -Int·ruble man an' other iype . able S,slim 
•b e und •flkir,11 rn,In9. 'urgest¢ndlosur,¢oult. weakes[potm nany¢abund (you.@it 

a,¢' a. n red, il u• not ohviliusl> pod '·nough ar iha, poln[ 
Mr L oubser r..the que*,[lf wai it ro, pe•sible ki have &0mc 
lurm If lin, i,ui quallt) 36/r.inee in Ihe marufueturl of thol 

M- E. de C. P•taIl-: PotchcAIrcom eable". This is per'.119 fo•ble arld is an idcal [ Ihial. al glt•Ic 
InT diepridA Aw,Ine.Acrinjokof'ilkomind,ekiNT. n,Jin,J'.Lurersalm at Hui vable mnnumeturers. Ikemun,•pal elec· 
1,110 -11 .lureglh va' of n ..mi nenul we] ek skuldi• d ..11 [rical eng,neen are human bein,• ard we do all ,•1.lk¢ mlhlakes from 
tiekprn.Ii Wuig•ul*•n,•cerd€.oli8•,i¢e•kimelbelruf Mnr dicP,cu i,me 10 (ime. and where you m trouble,l i• almos, Incuabi> humun 
dentudick,ip niladiumbait·kon,4rwal,•f.wees knikili,kh¢/ m.,1 ihe eounc ofoperatien of plant. Th¢re M al lhc nione, Li ion 
progr»,¢f ge'ord n dink ....f.lilm ./g '·Ilili d. t·.r•te uder•.bkd7,venoilu•nihieie¢,u ©aple,n•LitTY buithrilug•O• I.· 
mu-paic elektr,%,send¢rnaungs .... cie kahel Rebrii,k he[ nia di,Ntry i. South Afr ca wi,h ·.h¢ pubbaJOn Of Ihe Burcal, Waiindard, 
uliminlilingelrier Cole of Pructice for qual,4 nldnagcment s... SA DS 0!57 and ihe 
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•e•-19 hy Ihe Ri,re n, 01 quand,ird• ·i, I•plemer,1 ihe prl,VI•IL,11• of Lhc would eertuuili ian [ go t.[ wa, •,ihoul being i.,Ii.fied ihai ont· eould 
SABS 0157 in m ih¢,r appheatien ermarkiehemes Those mt,nul' tiffer & ILL·e•.ir,2% hi milke Ihe Lablei nne huppli- 
lir• who have to earrv the SAUS mark for palieillarp•i•un will In Th, w 1> :i,nirne, 1 [ w .,uld lik. [i) Irlake l 11 Mr Pr iA .Lirrn, 4. I e 
filci .10441!3|'¥ Lhe •reau'oholdlhlirnllrk Lt [h¢v in•elncnr dlil m:ike In hh I.Lrichninr, -em•rkh 1112 • Ilemen!%;Ihi, ill Lhe WL€[1,1n[1 
po"Lcd q% mai lerem 5¥.[i·ms wh eh•iregivin./. I nece,4 I. pri•en .. hle M, re'lin• Li•th.i ., •Il we huve.'1 h,[I .ra• 
d••ur,inee Lif quul,ly In Ille fin •heL •rocucl 11].ked pi)lilhuriu .ir,!uni] Lhai hin, /1/ rien linic wi wil he .,ble I.i 
Mr Pi,Iser po. ihrer qi,egi,194 He .i•ked me 'Li clarify ..L I :•12,1,11 In'ke ihequre•or, of 'inernerts Lihout crl»·link. PL.thene 
.Iheeffeetorralhert,1,'|,r,r>,Deeffcciofl•enuL]linul•laridard .id 

Mr 8-11 rui'ed .0 4,Jerie' lind ./ me [,1 con m•In! lin le 11, 1 ·hink ful' ...lon [ would./ce 'lat h § a.sumpt or is eorree[ The 
. ir. level' i, paper cable' T·he th,1 iight h,irrifie. me Thire i. 1 [irl 

1.1.61 ed,don of ihe I klt, incd Nuind./ .ill, 1 Lh ., gill url Implill•ihed,i,L gladwedon'lh•todoparthild,ieh•rgeonpupricable• Therell' 
cio»·linked poly,henc e•hici b«aube cuit• ripht y a lot of i,•er, e• fnet in FRA re**ed nia re,ult king [er,r r.ngrnmrne i.rlet' c.,bletire verv •erye„n€vivi,e 'rd 'au!dprefur rli'. hibuv - •blcfur 

•arried oul ,in irioul .nble. Snme of wh eh were tiiken frarn 1, rn,ile 
which Nrc M no gandard Mpeclrical on end this 14 eigent ally w. 1 

which hrive plve. co-Imble :foubl. 9nd gor¢ lif u./ •e li•ed thnk thui i.· cable making indUbtry 1, [hi% c•urtri preised f. ihe cables which dii] n,in giv¢ m,iny [mi,ble Ard ihn gprelld 'er .everal prepara•or.h:ratioralondlrd Beenuse•creh thaILmil.ia 
)'•6 9nd (he filld Irr '!im• le ihe conclusion ihal if yoll pot d€I liminhei Ih•re isantui-] slindtird -,ire-'*edralvih•ne .uhle•. 
ch,Irgele•Ii)[uphidhuu,2(*kl.y,•UNd¢9£1/Ing .iw,irriabi,ill Thi'i' 

IDere wili be many people pogble i,Ner, 01- Ihe%e cahle• wh[, w,iu]J meas.re iiI hi, w muill mne ./1,!anl 0/ pirlial di•hii-Ne r.l.r U• U prefer n. /,1 m.. 1. ch in' delec[rieM Cri-linke['mil.h,Ii:QU.e. ble,her. digeharl' 
The que*tion b, Mr . er on,he.libility i.neciden,• Ihell.> er dumite,· Butif>ou mlke[hecuble[hRindo,·in haveNigni•iedn, pn•tial 
the cub|.. [ •fulk -% il.%•red lery ....1. h> Mr .0..ri d!*Charge•, then it i' /grind IN,imie Whin '4 [he d·> vuluel Well urde• 
Ilectiuse he wii, clohely Inwi.ved in :he ipiking ..11. were Larried drveondition%,11-|,|2 expi,r™n' willb¢•1 I.·;,%10•earder jf m en •id•· 
0Lt and iur. paM of the Informallon i. fron· I 1/ c,immiltee cal be [er irother.or. il.il. hean'lire./9 I .re.ulit.f l'unher'i'k 

dering®9=,lonai•tandardsspecifierinn ,-nti,Illylhen,bll ILL[hasbeendone cerl,Irpe,ipl-,repnip,•sing."l•/eli·-ee*pl 
upplicddlinarprairan·.'llicenclohil™ indtheeahl£/ri,L. ne' nent 
2 

. ·.0 !8 Bil/,I we L,Ne.•• lue,Df 9,uh'i euiell, di» ihilmelil 
tli'.1 'an</d, uh,-1 i[ i' finall i'sl.1 wi clri•inl,r he :,hle L. Whit dee' i, mei,n relative Li lhe v.'Ine W M ihill lil qunied n 'he 

/25 
th.tand Npiking and 'herenirl he rer//4 'ife ,!• fJ,r ,!'/e e.l•rn;,I pil ed Well u,Ing 11 ..1 /,i[ 0 111/1,1 N ..1 if he i. ible /111.,•1·•innd 
nulge,% •ancerned 1-#nrkinN v['ll:,02 fur / da» w] 11[1Ullu...en/' rlife e*peain 
r .ler also asked me i. e.pres4 inme arinhin li• 1/ Ihe h.. i. cy, :11 -rking valluge, IN 111coF,t]Lalb 40 y•·ars 11- lir Ihe ,/- kinil. 

"luting proces This N n hil of u I,indMd que*[Ii). 1 me n whip . le •ouf cable N operai,1,0 in .in enwring •ind. which le·uds»u io fa to 
hei, molor carl [•o vou 4,1• 0 RI,1,4 R.yee whel .1 kir[I woill,1,1,0 ATII us•lifeexponen'vali,eof 8 ...•Ire.I-[Oh.."1[e¢•pett 
./ thillkiqe•entili il'er™nl The"e ,•r,i.din,btllin[ wi[h. {lr, c ir evof40>ear· ihe91hern,lernw.lhe.lt'wi·.hyiandl•icegrkilip 
ing p..g you achieve lin In•ul,tion 'huch di.e• n[,1 ine.ir•ir,112 1. v,ilt;,ger'ir,i- Idi'-51 'ly' Bul • Mr 'reltu 4 0.immented m 
m cro vulds ihni nple arin 1, lien. ci,red er™.4 1 .. p,il,lher' 1. u * oceasiens. eabl•de no[ jug[ huic ID *i...•*•Ii.ige. 

And.henweli,Likul|ir'e..il ncy.,ILroidinkedpolvlhele cable. 
In rr' parrr I Ii.ied iI'laitor, 1/ Il •qulnee ,]f rn™irl=M Th/lue w, .. AM w Ir.. .ui Ill[ cilh10'ning,ohee..id to wilhs· 
1ionofpresenceorm,crov:.id4waben'>thefi.r• fietorho•[heother lind Andlh,NmeamIhitoneh':tobe'illtlebi, nn•rreon•¢rutiwii 
three fueter are in In> opinlonernlore ,Ignini,inL. i,4 fur i, Ille eipe. Ihefi,i:re'lht,w ustqJoiecmei,9 Beeliu·Leeabeid['.frcr. lhndii 
hane,of,h¢eable,seoneer•ed Andthw hree flul,b Ihelype'll h.,ve Mirge• on them We o•nite n un ara whe-, lighning dislur· 
Nul••ingpra¢•s, wheiheri, i•dn eureorseameure.h prii»e{{Lum bai,cc• ung• Lint,i c.,hle s).len14.ilhier,i}u-land :0,iscquen[1, 
* preblemi in b•th proak... 10 •hat Lhee i& noque•ion of a €.,i·• i, c h• Ii, he :I lilli bit more conge• 1,¥e th[in Ih,[. aid ier,uin' 1 
betwrenth: proick,iN' Idihose fielonareeoncerned So[heanl• wrnili hes,L.,Le Ln Nily (hal 1 woald gunraniee i 40/arlifik»cilant ' f 

ruion loricle,·iingthedr¥ eure proces% is [orliminatemorevoids Eind Ihecilhle hali [inh .!thstood [/ire,4orking w.liag• Bec•uNC Lmighi, In 
atdi'tru•levell.•.hlcat[!,c ...rvult..1/.ell.:|idli'upli] 3.• i'-// life. h ./ wil nd ./ curn' .,ve .mof r-arnlore 1. ·i 30 
. Theregenceorabsene€ofmier.vold•i'irreleuntr.•he],fee' dayficf,iholiltuiceworkingvoliage Soyou'Vegot '.otrt·Htila,vougul 
petiane'ofthee•bte Ihope·hultlhuha•.[infed"..mi .ling. Lu bc I |IL. ]iarc con'er,·Lh' 111 yul, Lipprimch Nini J[ I.(lh / 
<in the mimer n nd inti,fii chiril> 11 9•werh An M r Pill•er'. qi. 1 i,int reE'or perhaps .his wholequestion L.f h. n.ion/ /8ndard «¢,fic'· 
1 woi,Ii like r.1 ..ink M r. Fric.'/en fi, hi ci•Iriblition .hkh I link Imn Mit. and T hope would i,w ihe neee,san result£ or Lhe required 
-s ,ummansed ver> well My very own pergini, feehrip, ti• fur .... in thal th[Libeen The.efuciors haw ul b,!ene'lidcred 1.11 .1. 

iqq linked pol•.9e are concern•d ii the Mulrance or the fulare mil recommendatiom i.hk•h 'hould, 1 11/. 0,/ per...nfiJ€nce 
Eneken agked wha, about the technology of jointing' 1 wad **eahl•theyhuytothalipeeificnion...1 nfueighethema• 

.53 L* ile life a ree wilhhi. Lhere'·Inallil,ili Lhelii......rul,8,%.111"'per. e'recliney 

/:re Butwheil.movetothehigher/oll/ge,linoten'igh. Mr PrBI.,11. 1 ..1 l ive :Ir*wered he quer,24/luit were r-d . a 
•11 . t,hlek Y.,u hdVC [Ohe|| a EV••111 alld wliNequentlv I u. d•UrO him r. ull .....,per I. Ill ,[ly I ..Lilll[1 hke w th.in* you,ijw,n fur the np 
•hai,he,e •'LM-.1 ire|Li,i|:In' Il.moverne.rin. 4/••ige p,]rl' t,(v Lii ·,re'lit thil. paper Think > i. 
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1. OP.IMMING 1...... 

11, h ird,2 refer il wurd dic,>rn•.lighede weeigepee will die F: ok[,0 1 ....e-lhe filil,irN Whill ," iced 1. Thiwi· 141,•.f l£d Ellginwr 10 

.il,- SL,lil....cu· Mell Lilip he , m .in[/r•nek Iii die man9(like Ir pnue,nlei.·ions,/[0 th¢ u. ©I 1/ k. cr©+Iirked 'ill'.Ill' 
L.|u•,2 rn .lie 9/luui.wrheld Ir ..... I e kV kru *h,inde •,1 11(ed ecble, le 4Ubsequt·ri rwe•i,gairon• rn e 'he I'/Ji ll,1 4 n, 

/1/ile'ligu.&.......i virilie......r in qi id ·A frikil. 
hrulk ·.u .,ird n ic ./1 !1•1 ,||,1[1•/ 1/ •.Ltl Afrieu, a'e CL••7,hed 
2. IN[.FlnING 2. iNTRODICION 

1,/ n erk' .LIL.. i'wikkell. VIL' 8ok•h,ile " rhed' en 2 1 rhe phen,immn! developinen[ .if Bok•burg' ir'ul... and 
•whingeb cdi· nle[ Inl•eill ap U n W Ll ir»n ike Me.... .Uvi*.· i.'.linal t......, Coupled ..h Inc poll,1,11 I Irc d..clon,en: 
ling hinne Bi.*% wilge•t•e•td,ren•e, hel '9 .1 .hele herheralir, wilfuln Boksburg·s '..i©u• bounda,¢.il/cl,[,i.cd i i.id'/J -c 
win die dorp qi• behi,eft.' Jul· elektrnel kr ilg genon,wi,lk 
Gedurende ... ..hierdie ....rde ee.[e keer /1 EVKOM he DurinE !972, (hi% mnier •u. fir*l J-Liacd *im ESCOM ird in ,on 

preek In na,-lespl,vily •/didaurli,1 ille gc•illgliekkirgge.imd,il 'n /11,11!Lil •ilhlhern 11-ha0rcedlhalthiprovi#'ofapinn.uppl>· 
[oevoer..,un 1. kV •i,b Jienn•ird«Nilikrdorpsgrcnin,•dig•ou :,11/k. ne,rlhe./.h.eastrnho.Ind.yofthe.cun ./sne,en.> 
,w,e 

P[wa..ai·•m[I.R.,1,%'ceveriee·133*Venm¢/ n.,rnioevan Chi' gply " . pl inned "3 jugrncrn 14, c oun,I x "pl' ri-ncd il 33 
. /VA #1 . wiler die,orige I! 'V·[ce/.ierpuntle ve.arl ./]d with IcapaL,4,]I-9(IMUndmrenl.cliked,upplipnt 
/1, It Jad he, roe . lul[ lim 1/ 132 k. re=Ill kV gr(10(m;, itioe' lerpunt b> I ll 
kepric Inet n primn. verbpr.,dingN[C|MI• .un / bring wal b>komr*e 1 he[12. unnua•[her,ukenhv•hcCouncillocublnh 4.h¢ !32 k¥bulK 
(wee 1,11! 'V«ild l•b. eell hy /' ill,1 er i iI inder / Ardeto!:, Inlike rrn'll I Wi[k 01,pie ind c prinar, d,Niribullon $,•cm inv.*.In: . 

0. behell Illier .' I *11 kV *Lbstations. •inc . Wifieid ard lhe 0(h,r .,1 

* hafrn,l en,rirrunl het ·n v„*le vermi)2 •an 250 A[id,rkill Mn w.,1 he· 
1,1.In ,% al,1 honlkillklik .he ni'firdelike 11elf e •.1,1 die dor,hg.b cd te 1}le,Ii,LinsirlypoinlluigArnicapacity'l 250/Uand •plann•Un 
whirilen Dillun•,ralugehiedvin!*,iksh,ir,MnRARer.b,lkmlank - Lbe nnrihern .1·-of the l.!wn Th, Muricip;Il dre,Lof Bokshrg 
en E km /yd [)i, i, i].0•er 9 7(]0 h .1 ]up|y PX K. ting lind 4 k. wide. con,1 ti ting ./ !9 700 h I 
[)ie /,ii,Nenrnig dull diehuidul,ke gehede &11! 98 ven.i,glin# teen The fi.!bre need,of Ihe %.iutherr arui,nich il :• amJ¢,PatcL wiil need iw 
I.••.el •i,rd en .ri wd ..1 i. k"lik. N "rder. 11' k¥ 1- he reinl'nreed h¥ 1987, w,Il probably . / nic.,1• of: furncr 1.2 kv in 

verpun, •an .VKOM herl•ig lord tdke r iinl fri* ESCOM 

Se vae,atieendic -h| 4,in 197X v,aGdi• mi•.pum• »kli• krug· A•ear•y,1%!n,(1911 -Largelaale forre-¥ingp.*.emESCOM 
¥1[in,en n, van F•KO• ge,hirende Mei 1·)77 w ierKry en grdwrende unel for. ly!9771. d .Novernber[97.1.*.en/ f.,rasupp Ni,vern. !973 %'[1200™enl:ornM virkr•gwoor.I¢1.peL' [32*V ly/ l12 kv .h enneluded hchvcen ! SCOM .ind thelou,4,4 
1,1•w! 9 1·VKOM ei die Riuil i ini'eg·I In 1. Mi of thcihrit· I.12 -substd,Jo- 1,• fc.,dv t. June !9/,Ii 
Dle eep.le v.in (Irk J. kV 4/hei,9% •il. in Junle !977, slegy n miiand ah.,11! I innn(h behind ':ellod•Ile b•lt d% 1SCOM w,is qi])1 re, d• Vr•h 
luler w. lie wi,]r#ellume vuilrn,iinghd,ialm In werkinp ge*irl n liar om· '11/]rlipply, lhe 1. k.....,Litemporard> 
daL •upplicdbrrul.#i 'VKOM i.e ·C,W er lim rl,]g fl !2 lit·hk,kh LELT WIh r« Wag n LVCe!]Ice ci,B' 1• 1:Veire# ing Anderboll L. kV*wbilinon an' [he ·Le• 
112 k..mevaerd,iarge!,1•1 d.u- 11 bu' lande B k¥.bil n wal dil l '/. Slililh B kV m .i,n •upp ¥ poirt IhrouB!1 a 45 MVA, 132,03 kv 
ho], . knlib*,C Irl d,2 11 k. hoormevoerp.In . 1 L·K Sn·,[h 

. frn, d'liriner it •nce,holt 132 k. tubgatien 
•b•Gle deur .M,|e| win 'n 45 MVA. !31'33 'V·,raniformator wr· 

bl,Ld 

1 V .IM ¢ 132 . t el ler w. 'in 1,4, i. 2': Au'J"L % 19'8 uang¢· HCOMriwer" 132. wah ill/]y *•,/cncc - lil9 A *. I•h. 
hk•..1 Thc !32kV .ubskili. insiliof oulifui,ri••,•wilihpr.,e€uipped 
[),2 huite.liur• 1.U kV·Ni,hili,slei i' met I. kV lai oli.·inhaud uilh 1,2 kV Qm.ill 'il volum¢ orcul, 17.* nl•nufact.Lrcd 11. tr,Ii}rnhrekers,1.%er|Jmdverv•,Jirdi• enelkesub-ieme'lk'C 40 Swilterld,1,1. e,•ch iubs- on havirg 2 A 40 *A i 3191 I ., ye.tor 
AWA !11'll kV, wckli,r:rlier»9(1 '•.,Impet!.Iin*tri,brer,un•in vrnup ¥-0. 22% impedancelr,irxormern n * /1 nlanuf•lur.,d bv 
parallel vervatirdi, deur 'I firinn In Rok/,Irg, en 11 k. 310 M./, dilb luirl,pin>in linkshurp:rdll kV, 350/'Ad./.b•b. bulk/,1, 
helgel-,im, h,4 wilic inhi,Ld binnem,]iL.4, Alkellill, del,r lile,clf' .coit¥/ch,e-r als•manufaclu- by,ne.an,r-Inpall> 
Irma l'•la/dig. ti].erul I wheme· incorporate· 41 wmpulcr·dr,un .%,:or> .ind iclc,on 
Die *ker n he• ad L un'ri reke-r· In luleknnimle·heheer.teliel •al mil *tn whiihillowN,upervi,ion,indwinlr.illf the =w .inda lar* 
1,]elhrnid,92,nhcl.ccr,u!]£!ien'iwe•n nrooldeelwindlebe•laar· p;Irl of Ihe ekimigd.•ributon +tcm Jrom one at,•I / /. 
. •r*•remin-el.4/1 .un eenruni ilf bewe•Wellig rhe - rn l onll ' J na•r st Ltivn situr.cd I th,· control .cnee 
De ...r.t.kel b.slaar, IL ' hi•i,AL,1'Le h. ie hehee".ntrum rn 'n ind :1 'elal lif •2 ou·•·ions. t. 0LWal Qins = . primary .ind 
to,id In / bui.q.,%,es wilt dip primer/· ensekL•nd£·e'ub•las•i. in· 

.Ult 

-1, 
991 

* *I Ii,fi,•il 132,1 1 LV *- 
•ip#ulki .tuly ' ame •N 1 k.·iulma™ h. limeld 
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* SAVED' 6 

Chemilite makes old oil young again. 
Chemlite will now chemically re-generate your electric insulating oils on site with 
their latest development - A Mobile Transformer Oil Regenerating Plant - 
reducing acid level to New Oil Specification. 
This service is in addition to our regular oil purification processof mechanical high 
vacuum purification tocomplete rejuvenation by reducing acid f rom any level to, 0.2 
milligrams KOH per gram of oil. 

FROM THIS... TO THIS... 

10 1£*PT<P-© 
01-2 

12-9 - , ? 31 

t 

In Addition - Chemilite offerspecialised sub-station 
testing, measurement and maintenance. 

Some of the tests undertaken 
Hot Spot Detection Earth Resistivity Measurement 
Insulation Power Factor -Testing. Current Injection Tests 
(Tan Delta Testng) Electrical Recording 
Contact Resistance Power Factor Measurement 
Impulse Testing. Cable Fault Location Service 
Pressure Tesrjng. Functional Checks on Equipment 

•m IMM•OILOT•IM 
CHEMUTE,PT,1 LIMITED CHEMLITE IENGINEAING) APTY) LIMITED 

CIrl' ADDERESS PO BOX TI AFTER111)URS TELEX 
Johan,-burg 14 Sandte' St 0-1 257/ Denver 2027 (011) 616 1313 <011] 8496•42 8·6965SA 
*Alw - 7 Bellevue / Belrilit 51 0/ Mofningsirle (019191; 0098 0191,7-0/8 3385nH 
C®e Tjwn 30 Selsdon ./ Tie'le, 2105 Paicw valle, 7503 (021)932197 .1200 576326SA 
Dii,ban Facloi¥ 1. Sci/k / 342 Pinelow /00 ©31)71 134? I'l]72 8924 6·5102SA 

Pi,•etown 

Micklelbug Tvl 2.5011 Street Alidde* 177 Midde'Jig 1050 (01321/979 [01321,4579 /4854SA 
Pon Elizabelll 143 Ccmmer¢,al Rd S•well ./2 P. Eliz 6061 (041I41 3304 (0,1)3}2485 74.7974SA 
UnlIEc States of An*ica 508 Rosamord *smn (713•695 5944 774 366 

Texas 77076 



1 112 ".KABF[. 1 111 I,V' CABLE 
'I Tned....'*..taleSW'•ruidvai....homordic '· Whel,•heeamcelidenithatiheTow/Counclo'oksburgl. to 
u],in en n, hin 'n I'] kV·41•·ixi,1 unurdi, nod,• Wh [im 3,e Pei)(•,er embirk ,}n the pro• :lin nf ft 132 1(V gch¢rne. wher' it would be 
•r'Jiling-h'.il lekelk init 132 k V knrghane w k.prel, mocs hege· 1.end-) Iii Lcipie ,|il nu,In digtrbLrifin subRtaliens lith 132 k. c . 
i.c !11]l ierwey[[10 cia ·i die mee' venshke manler van to€•'oergele,· cu t'. liinsiduratior hud I . 2 ven ·.i lhe rioil . ri,ble n etiod of 
ding,eskenk -d 1rarli•lill r' rii.4er 

[)le Iwee moi,Mhke iN,qiet wa• rif mei bogrond•i :cl•ding•.of dc. -Irhe lu i pi!•,bil,lie. ,ere ellher b> i,•head lige, e· i,nderground 
ill,dilel van iind2rerinnd•e ubeb g·dhll 

.i enier, ille r,]etex %,I[ ..' •. lord c'or klein plo,ic, .boudg Hecne•c the r i,He, Ic he filiwed were [hrn,igh areas imh gmall plots, 
%,our,-40,ve]:1%,1>w•rhel,424!edu•nilei,wAsdie,ebrukvail n•· hilill upres,den:/larA,%..• well Ii'induxlri•hireaq,[brimeoroverhcad 
•rnndw.[lisel./.iLi,L 8//I.eurm/cil,kh,dewal...ic,'*. hne' IL' ruled out Behid¢% Ihe difficully [/ssing propertle. %,ih 
. UU, 4eh,iuilg .Ic,id,]mmeendervind word. Ii. d.1-rook probleme ierhe,id linel there were uke ihe prohlerns •Kesthetics - ' maJor 
Inetdie-ten-/wnille•nk 4.'ern,ime/diurieton,gcwin•· tnctorin enwonment:,I .1 uion and, [if cd.Line, ovahend lines i• ur· 
bewed0!irg el I dliur]!k. IN „yrondse gele.ding• in §tedilike gebiede han .rei' 2re eene.[17 .ted 
Ii- 'irigewi d The d,•t-Ce• he•een 1. 1hree subMalinn• Lre /5 /||in.4 
Ile .,Riande •' 4en d c clric Nubsla•ici U •001 volg 1·'Im Wilk,/ple 'c' /111ield 8 4•7 In,tre. 

.In W Ilk•.,In ii W tfilld H 4•7 melc·% 1 min W,ifield te Anderh,•Ii 6 088 m¢ti. 
• 1,1/,IFieldn:,Ar,derbeli 6.M mell' ... Anclerboll . Wiikoppie - 5 *90.¢[res 
./And.lilinall/o.le - 5 890-elerh 

I i./ r£,u•e le'lh.,hererore of 20 444 mel. 

Ike .K.ile len*e vi• die ·oeic ' dus 10 445 met. 

3.1 -BELTIPE 3.1 .PE OF CABLE 

N.Id LI [Ile ke.. cip kabelpe*Il ·un' dle .9./ .ptivr ....I ge Afte· Ihe deciqion h•d been kiken iouEe cqble Ihe eruciaiqu•siion Ihal 
brulk mi,2% wnrd arOS' %.d•, Uhnl [vpe L,f C,Lhle Nh„illd he 0%. 
RuIA,ir, •4 een van die eers. dhriliken van 11 kLkrui•chnnce Bok,4,1•waioneofigernJin®ineers 'rhet,se'llkVeross·link•d 
plih.(ileen•Niluerile label er he grdi,rende I. 4 [,11 die L i.|dill,Ke polye..re ll'llited cuhle ind Jiround 196' wen over W I.cxclusive 
Mehnilk'lii'vurrnir202,1.in Nni:,re,egebri,ikwa41112 'llsinguiter'he usc The regullgef i,% uN¢after anumberof years.erepromising•n· 
•red,gen,1 deed 

I Verdere .....In# ./'de 'chruik .2/ die X[ PM geigolecrd/,hel The next cons,dmration wa . u•eor XLPF Insulated cablent . . 
Uen 1 I kV in lee™el ing m. .lie gebruiklike 112 k¥ • litpe•ulde / i•('pposcd tollic:[invclitmIiI 1 32 k V rill Ililed eable. Where. regular 
hel Wiar,eirelde 9.,innwerkin inyinndhuuding op die IIied..lel cheekiand rilali,Ler inc lia te becarriedout on the/,1 pressure g>slem 
el er, die alarmkringhnne ep die alieruide ki,bel i,lig.®r mile and 'Irm circuilon nf oil-filled cable. crosi·linked pobet.line n 

•.. 6 •Mund...d n, v• kf//KeDd• r.,crlee. olce,de •hel uit'J Lahte w;,• con,lilered v rtu» man[enance·free 
le'llenodigne ShoLM Ae eable requie repal-sto bedone to Il follo•ing mcihanieal 
Indlen hers[:Iwerk nan di•: XLPF knibe , wai n rgi,nies behk.,pord d m:ige, IL luisnlio cengdered rn, ilmplerand cheaper ie carr> out 
ungevoer moe, word, isdil vccl mAklitcrin goed],opei in vcrgel>King *in m erosg·inked pol,¢th>Icne a,k as opp•¢d looil.filled 
Inet die nliegevmle *ir £]u,ir en hypl•Ner. U·.eeril•ine ge rable where eog·.1> •d soph g'Icaled .Jipmcnt !§ required. 
hru k mne· wo-,1 The cuhle insila(ion,i[ %LPE cable is able te operaic a, a hi,her 
Ditkike, qi.Insievan XI *Hhelhel die vermoe •imnp'nhoerlern emeran,re (han oil.flned eamc and iN diclegirk !oss of XLPE In· 

.ratuur .I d,6 -1 cill/evulde k.•he[ In w•rk,ng Le hly en die didirk 011'.ed cable !4 lower .... of 0, filled eRble. The ren,11 4 that 
triehe ver|le• 4,11 X[ P+.k;,bel l, •ed! Ineri,• Ldl€ vHri idiegevi Ide kuhel XI P'-ble h.,in /,hercurreni n 'ingthraneq.:Icricinduciorii,e 
Gcw Kilk he• ilic .[ Phihel 'll hoer '.Irc•imdri,•crm41@ vir die'lide nd, 19rrefAre. ha• a he,[er cfficierc. 
prni'tle ur, 0el¢eren,% om hicrdie rede rn•crd©elirl·rfend 
13. ONDERSOEKE 1.3 INVESTIGATIONS 
OB •he »de. 1£17!/•914, w. @e# 1 31 kV XLPIL·luhl ./d-Afnka . dig'In,I. /' .'1974. no I]2 kV .LPEcable had been i. use i. South 
1..hruik nie c. de ka.1 ken %' ne pla/lik 'er'Irdig word n. Afre:jandi' cablem ld M bc nianufactured I//3. 
N•rii¢ he, #ew,in - die n ees ge-derde ver¥aardigers -n UPE· hquirie' ah,·. ihe c•ble Indicated ihi,1 (hc manufaciur©. 1•hc i,L·re 
k.hel n dic !32 kv i. i. kV·reel in Japan en S. de 'ewt,1 I, most »unced in Ae Acldof XLPL 'able·making inth • 1)2 k• 10 1. 
Tue •e Raad 01 lie •lotsom g•nlak hel dal XLPE·kabel trnslunde kY.i'Ltugerninge. we.e%ilued n Japanand Swed¢n 
¥¤(iraele,ihou w.,sdie E[ckly©te,nic•S•ads,n•enieurafBeuard,#or,• When t]• Calincil decided nuH XLPE eable migh( hold d.4.incl adv# 
-™est venawd'&•4 en pebrwkeTG w 'clere o. dtmoek mct die oog wg.. the T[,wn Ele¢lrical Engineer * dele.. 10 virn Overseas 
up de meonII,ke gebruik .n die kali. ie beseck mil.,Fl -Ind u.. lor furiherinve'Ugations /0 ibe fed€,bilil> ef 
[>ie va•%1'rtie .[dp win 'ie S·.ad'.ad •an Boksburg om .i¢ 1 Icktro· us,rg Ihis .al,c. 
1€2,-0....leurir noor•e,emidiel.%.*asbaiew>i The Nogre•,ve Niep L.en by •hc Town Cound / Boksburg Lo scrd 
he,kou Die werWaSUL[C...baurer ins......aarlon'.* ... TD-, Flee[Tici, Enginee. c n the 0•ersea, study Lour wA con 

fc i n,12rvirdigg •i• (lie .ad 4¢ vi•irdeel opgedoen,s 'n Magom un idered very wise Thet©urwaAm©st fruitfuiandenlight'ning where in Inh•ling word verltrY waa•eer nmeh =la•€0€UrRC••,wn*·AP· U-hk exp=nence *asginned tolne •ench! of * Counca I weak' 
Ilk« -le Joil ¢le 1eigelykendc klein 'fee van •dc-idin• in mN'· of Infurniall,in i' 'mned *hen Inc is abl¢ lo mak, iont/t wi,!i 
illeunw•e. ina:inr;,kingkom cngu]¢rn and «en, 4• nits,de •na own relativeJy •mall *pher, of 
Dle vulge.de %[ap 1% •m inmmig¢ van die bennding;,an dleonders®* eng,nt·ering experlenc¢ 
dan le h hil rhe nell *,swrclme Nome of,11, findings ... investigato,i 
I I . krul.#cb•de 'ol di leen·ge'.crde kab¢I. vervaard,g in Ja 1/ k¥ trii'lirked .Iyethylene inUaled able manufa•turcd in 

pa• wuR ia ,aui• ir Pi.eite •Mi de,ir d•e Puma Rte W.w, A. .pil Wd•11 16¢19?uer'Ri'·oatthe.'•10/1.0WUrandro•er 
.werneseurca -afdiceente.bellen.middel'an.... It™!Lin- A , where 1. first .ble •a, molled In (he mid·60\ 
.•rJ•re ge,"'11 eer ./. Th2 tirrle Nren[ e•·enc,0 on this Ilvestip·.lon wa% abouts,rk weeks. Thc 
Die 1/ landie,inis™ bese¢ke het on@eveerses Wrkc in bes•ag.- i. Loulin •ited # /par where disei.ggion% w¢·e held wi,h •0 
neern el de re.te land be®ck wag Japan war mit [wee f.rmas he· 
leking' pe'ler.,/ [i .e [J • A con(a. wis made wi,h •ne cempany. bu[ lith 1.e 

IndieVSA *<eenr.ima•nvaind•g•twit,desnet»pt•* 
·&. 

I S./In Irinilher eon,rwly nf w,lrld -e[Ii,wr n Ihe cable·making field In 9/de w.·n ander /6reldbeke.¢ firrd ind.e .r-rdl'.i... uai v,4,te,] 
k..1,01 heN,Ick 

hir ihe h.:.i• iir- di.ei uli,11 with Ing,rimers a l :11™ companics, a ict of 
A-iddas vir heq•ek,/ me, dic ingerieun vF hierdie firmas het question: wasdrdwr up by t/ Town Flectrical Er'in¢erprior ti le.w dle Flektiot¢'nkie S..inger,eur ·n vile/Cl Op,Citel cn dit voot sy Ing 'i. h Africa and.vere iert vil loac[,m'.ies'ragini' Li,i•,0 
*1* ,1, ddel un plaa,ilik• firmas Astrl aan d.• 0.- eabic eamp,mies in Ja•Lin one In he Unlied latcs •[ America 'ind 
-firmablal ... DR was vir•weekdbeliervaurdigersm Japdn. .inoihert' deon•./•.den 

¢en !11 die Verenigde Siu[¢ ran Ammk• en 'n inder in Swcd, The que,tion rimpoed in,luded . follown,@ il¢,in covenny W•rne or Die L••ge.eld€ rrae :fult die ender.-dc ilms ir en cek •ommigr ihe IMpe,16 'tucli ni,J¢d gldr fica•.1 and i,re briefly .*ir bed kanle ya., dle qHk wdi i .ehed¢r moesierd en 19 kon . ·00' •·olg 1,1 Development [/ chi X[.P' 1,4ulalril 'abl¢ und their 
1,1 0/[wikkcling 'an :hi X.PE·'eill.crdc kabel .r byhehore =s. ies 
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CUT ENEREY COSTS With 
CYCLOCONTROL 

mains signalling 1 

system 
0 Automatic or manual 

load control 

0 Compact construction 

I Integral PERM demand 11-*-11 -•17=-- 
controller available 

-- 

0 No tuning or -IP-. 

attenuation problems 

The CYCLOCONTROL Load Control System will help Municipalities control domestic 
geysers and space heating at a considerably more economic outlay than, previously 
possible. 

CYCLOCONTROL transmits switching signals over the electricity mains but di#ers 
from the ripple control approach in that it signals at distribution supply frequency. 
The use of solid state technology has resulted ina compact equipment design. Single 
or multi channel receivers lor switching up to 80 A can be provided. 

Savings of up to 40 per cent on energy costs have been reported from present users. 
For lurther details pleasewrite 
or phone for Pubtication W.0040 to; sse 

Energetic people 
GEC MEASUREMENTS S.A. (PTY) LTD. meeting pur growing 
p.0. 80, 13024 Kn•,Ms 1413. TI, 8-3512. Tel. 826-6641 energyneeds. 
Aranches ¢ T- Tel b 7900 Curba· Tel 32·9 111 Bloe-;ente,n, Tel /94911 
Prelorla Tel 3 5704.-[EliM,hell, Tri 4 9011 /elknrn / 7 291,Nelsprun /1 22148 
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3.12 Die .brulk lan srunning'. eerda Cn d. okh,deermid· 1 1 2 Th. 11%. Il will ip,• '1.1,40• Iind nni, oxidar,14 
d.1, I 1 Pi,Mi,il d,Keharge problems 2nd their prevent nn 
33 3 Problemcil verhand m..dee][clike on,ludings endie voorko· .4 'llinind/n' Ir Impil Ii. film in"Int . multrial 
minE i]Jarv,in 

11' I ie ./le .incy Ir X[.PF inillaled cable 
' 14 I lt/tikelur g ./1, ill 'ULWI.he. 4/ dir /[ili,4,emiLIer nal 

3 3 6 'Lilk I 're, LI ki . IMI|,L'll'I 
335 Ver••I lewe94duurte •an XLPE.kabel 

117 (iiI,1,/emin. maierial find manufae,uril pre.' i,I' eh' 
1 • 6 Werk' 1/pan·Ling 'Un Xi 1}14 i.,il:Merrilier,ihil XI PI· n%'I,L.[i e;,hle 
337 Kow™kq.mennMen,ena·Ard®®pr©Gc%*anch.•.XLPE- 3.3 8 ..r irecilig alld pre•enilil 
glisole'l k./1 1 1 0 Rulph,[le Lre•Ing 
1 1 8 Walerboommrnin• en dil>orkorning .inal 

.,0. Detriment'I effeel of copper on ..r[ insu]2¢ion 
119 S.IG€dbolinlirmin' 111! Co941/'In of cable lermin.In' 
3 3 JO N.del,ge i .... v/r KOFer op ALPIE·isolas. matc/,lal 1 • I' Con•tru•ilon of cable,oints 
3 311 KInstruk'ie vi,n kdbelendit,ikke 

33ll K. U./.Llk:Lhellil'. 

1.4. R.PREI[14(;R MET VERRRIrIKERS 3.4. DINC'IJS%10?.% WITH I'RER. 
1 4 1 In J !11 in -lic huiter/ DIN, h ie/,inninj, XLPE knbel nogal uib . I In J. n,Nuperien*,en XLPLcablch/ been,n i!. fairl,exlen. 
Rebreid In ....r n be[reklike kori I•·ngi•4 •I,Ely, huli. /Iallvely Mh,irilen,Lh 
He.rekinggwis mel'en .ledevande K./ Electrierowe.Co Ge· I),4Lu•i,in• were held wilh (enin, member, i. ilie Klini,il Pleclrl: 
hou Die kragienkaft-ing%firmu iq die,wcae Broobtcy'n li¢n kragier· Power ni i which kihe =. I rgett firlheten pliwercnmp,in,24 in 
ikaffi•gsfir mas n hpan en kin wiedie m:Lbilnum aan,raag gedwende Jnpan ./ . makimurn .mand in [974, of 17{)(K> MW 
1974 !7(KI M.... het (,ihle i. m '7 kV of Ihe X I P• ly,le wl,4 in crnini,ir, whe 1194 the> h,ld 
Kabel 'an *77. /an die .LF'/Le wasa.mein in 'bruik en hui. C.,rile, li,J[ •.it,JLci LirV (I " iiI 1 54 k. X 1 P. i·:,hle 
le hit g€%!Magds /]eke m. 14 k¥ XI PE kabel L....r T. iinly e.neern ihe' expreed. wai ihe rait thili %;uer could 
Hi,11' enll. belldheld waseord,e rcil da• watcr Indie isolasicmall· perm..Le iIi ilhe in,JI,ilin which w. not a de,irihle r.,1 11-e, e.pecial 
rlrial mag deurg¥'er•,• nie wensilk •aq nie - veral ir dJ¢ hale laaglig ly,nth•vernl']ulyME(hukiluren Olaka nci[vi, 'OpLI|,ill,1/lne' 
E..de 0. kagebied 0%11;Li 1% 'ns/,id mel meer . 50!00 0[)0 inwoncrsen Le!.4 Lif 3 (G (10(1 i·11•Lbin,nt', const,tutes (he lar0¢/ 1(] [1 ure:! for the 

dic #rollie luiling/ehied viin de Kans' Eleetrii ..er Co . .4 i Fleelric Priwer C'I 

Allewel•.misell.liendie mering[oegedaar wa•¢/dicp.· Allhouph'orne:ng,nce.....theproblemorwaerpermentinginto 
bleem lin walerdeur»fering indle isolns,em•teriall In dic Wilwaer 

· 1. Lahle in •he Wilwalenrand area would he of Iii =4241.en,e, 1/ 
nindgebied nle I n,in••e.nde ./ou wee nic, ludie gedagte.,s· A-Im whhlhe KE,rial Eleelric Powei Co. wi,% the m,• irflilence 
telings met Kan i, Hee[ric Po•er Ce die hoofredc wai d,LaMoe g¢Ici which ird,Iced the Ti,wn Eleelric Engineer 10 %ree,fr e ib e v.!th i 

het .• di¢ Mcklrii[.9ies¢ Seadsingenic meinalonhulde kabel .· me(allie she£Ih 
N•efiNeer he, 1 4 2 The Pilerti, Ric,i I nler Re,ouree, C•o In Plierl i HICI, 91,s been 
34 2 Die .¢01 Reo Water R........ Puerto Rico h. 138 u,i• 13% kv Rrilde /1 PF ci,hle 4ince (he mid 60'A. Here Ihe General 
k..gra:. ILPE kabll .dert die midect Nel#.I' .hful Hier 't P,iuee[ * in[.rdent Flectneal Des,01, voiced complete confidence 
die Algemenc Ske.'Super,nic/dcni. F.lekirolignic• B.larnJng, I . ./ i.re 'if e"le and laied ill' they would lontin. usill Il 

v,illevertioue,nh,0.dieli•ek,ibe uitgespreeken,e,4dathu.ledii. Irre•.crive 'ifl' le.ths 
.lanholl Nebrulk arge·.ien van die lennes benedig 14 3 Where I.re wag ps/*4 moic ¢•utiou% Improach obse. ed 

wilh Ihe 14 3 W'wdie 'pinele,erhr•ikers change m the ilse of XLP!: vcri,Aer in '/Ic cable• byr ihe Japilnese liNers, 1he knadering in L[ir,flu12nc2 ·.hi,wn h> 1he •se, In ['1Jerto Rico and (he SwMAh verbkind 9[ale mei oorgurguil die gebri,ik vnn XLPE·kabel •ah, •, dic.· Pi)wer hruiker Bi?ard. wiN far holder in Puerfi Rie, i en die Swed,h 9[air Power B,Mird bae meer 
wni/nam In 1974 1/ Swdish Sta- power @Jard w. res!,on' hle l'Ir i•p 

pr-mii./.1, ... lei ..] power /·ner'In in Sweden Gedurende 1974 w. |,u,48•nul],ide .ir unge. cr 4• .in die k... 
kaffing,n Swede v€•'loordelik AL#Inp,(he .....Electrieal Deve.opmen'..lill,in,]the 

die Hoof i.n [lie I'lek 'ite,niese 0- ....gheel·-le Elee•.rie' Rese•rch hilge•, and eling•fd¢lingci die ..ve|Lip[.cni ..Lin. 
thei•eof/LP. H,infingenieur - die kleklro•gn eNe Nn oning er typerablecongiliuiedabouil. Ir'.OAdIL.hle Ontwikkcling,af· i,•ed in 11•e winige range• 1] kV. 2• kV. 52 k. 84kV und 141 k. 

deling, hel die gehrm v.in %] PF-kilbel van 75• 101 lout un alle 
k.,helreebe v, 1 I k. N k' e kV, 84 " 0, !45 kV uit@crnaak. rhe firs[ XI.PE .,lbie ira,ed was a 22 kV iable ' hich hlid heell in * 

1. fur •h,]al Mer,le XI PF kabel'eT,lulleer -; r, 22 kV.l ibel i 
*Ic rccdh vir Lii¢ ,•ur• 

nege Prin gebrulk w. Se*/ thou.and kilonclres of XLPE cable IM ir Ime in Sweden - in 

•erskei€ duisende k,Inmeter XI 1974 35{) PEkabel IS in k,n •aN,n Swe•e in g•bruik opention at volta02, of 521:V,ind higher Thirl) cr ge· kilom'. [single core kilometrh] of 145 kV eable Mid been km in durende !9'4 u» 3'0 her, ce teen ipiinningb van 52 kVen hie. n •crking for Der,i,kilomet¢.enk€laar)]451•V·kabel *.e vir Ine yed, n jaar/ng¢· 
hruik I 11 km lon, 68 k. sublariu eable w'g in opurnfi,]ri he,ween he 

Sws,1, h r.ul' 1 und i Ii 01;19,1 n Vyf.en.'yfi,g kil imeter 88 k. or..0/ k.bel i' lus// die Sweel e 
I•tel.,nd I. 0/.,IL werk.I 
3.5 BEVINDING.q VAN .E OND[.50. El INTWOORDE 33. FINDINGS OF THE INVESTIGCTION O. 4'·ISWER' 
aP D[E VRAE p Qtl ESTIONS POSED 
1;I Dieirn·.woordev:,9[le.pan•efirmi./diell'la5/itcribc- 151 Thereironset/[heques'ionsby'.Jap&...Imp•,11,Msw/9ex- 
mfied,gend nie Fleklri,legni• Sind•,9gericur het ve:agdaidie inic- tremely heurIening Whee ill¢ To•n kle¢trical hgincer ™-ed •0 

nieil. redelil, I]. vir Jil ..reki» in ,erba me dic X.11·kabcl find Ihe eng,neers reaNorably prepared Fer dneug Orl. 01 X[ PV uible 
viwirhere,d •ou wee% mn,ir •lieingenieurs hot iii werklikheid di: •cr· ley fuid in hu prepared complete dog .§ On 1. quer,/·h •uhmilled 
lang,le inligi ng reed. vi,Ile,lig in d•kilmen,vorm -eed gchad, lappeured...ine'ld€. Imen[.Ax..."hleinthe n.. 
DI' hel [124[ydh giblyk iful •1,/ iintwikkelill• •Ill 132 kV XLPE·kabel Jn ianvinth'/5. %.le.'advanicd/an[.de'eli)T•nertin Japan 
dle V'Amind•r g.,arderd wlit 3, in 'pan In Sweden. there * appareally .4, companies I..Ived in Ihe 
In R./2 1 hlykhau. r,ine firn ni h; die ver,kiard,ging van e h.i. XLPE. inanulaciure al .hv XLM: CRble of which nne 1:oin. y v ii .hited 
.hel helmkke ..'n he-k -• b> een afgel' Hier waidle onlwi*ke· Th, pregri™ in dly©lepm,nL here ua. also w•Il advanced. Hinrever. ;n 
1:ng,wikped,d•[,Tderd Gedi],ende ION lasdi¢ v¢* mingspro· 1974,iheclinnpproce•Nw•,1,11•Lill,1-.[camprocc• whe™ 'in 

.' 2,/r ./ rm' dir ' li•Lim.,he. ' ged/en, ier,1 dic 'wee firma• in Ja'in d.* euring na infrured ray• and ncr( gas, proc-eN had 
hpan die ' dr. 8: In Infrill' strnal In ...1 -manier ....s been adopted hY 'h, iwe eom•Jinle• ,!4 ted 

.l 

3.5.1 SOMMIGE ..4 n. CESTISIH NTE OOR Dll 3,5.2. SOME A5PECT14 ON THE' DEVELOPMENT OF 
./T%1.KELING .AN XLPE-KABEL I. JAPAN .PE CAnLE [N JAPAN 

{ I ) [bit wils .IL mit die uienten>dse nuw¢ lisgebond u mani¢r (11 1,/usewdenithlitlhe,hennewerci·linkingmelhoduN,n•Inlnre' 
wwby ir.fraroo-rale • inle gaNE Inder he& druk In plaa• ,an g.· re Jrd high mystire iner[ guse. n*ad Of LOn•J UU,]1| UILIr.Lld 

hruiklik€ · •enadigile•' •Ir,1(irm aling¢wend Wa6 n onl•agiucc verbc,c· wilin "* a vu•t T,prin·eme'l e:pecially for c.h y. iabies With 'Ii' 
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rin,•er,ilirdlegevalvniehs -keb• wa• Ophirrdierrancri:oicui· inerhad Ihe •,crn.old•In [he irgulation)cri m.arkedly -edu¢cd both in 
lerhkleirlil.i.....,].leminenill Sovellaantul'.Irooll ril nber •nd'we 'lifi with IL re•lian, reducilon ir •akrcont'n·. A lit· 
inerkwnirdig verminder. met 6,c gcvolglikc •ermin•ering van *In- ile wa/r w14 lilli e.•en' mq,mi,bly from le ele,ing *ter 
heild 'n Weinip wrer wE,s rep mrrkbaar - moontl k var die verkoe- The I'lill,!wing flielnr•.nre eansider•i Loaffe,tlhe Jet,riordbon. In· 
111!y•W#r 

Dit *ngenccm dat die onde.sidand. i•m•landighed¢ die verswak (L) Winer'bsorbed in the insula¢•or 
kirl: v.in die I'li,siernali,la[ heav[©¢1 

(h) VoldF in the L.LI•ing material. 
ta' later in dle In,1 crl/,1 opg'.1/ «) C(inli,minen(sin the,rgulatirig mai¢rial. 
th] Bligieq of ILKieegen dic mater,dal (d) Irregullillie. andpro•'tion•of both,heonduclorand,or,•nu 
I, On.u werhede in dle mi[er,nul * Lcling icreens 
61] Inewered,ihece en .'leek:e[s , heide die .Icier· er 'ardcelsg€· Wilh Ihe Nle:Im rurin, proeo• ihcrc could uls,i be limi.a(ions in thi le,erikermi cr[• linking •eed. because of cro€,-linking Lube *rengths rcquircdfur 
Hy ihell limlerd,J,marninggmetode kan g.edook bept•rk n, I •s ge· higher ,·urn[ec *arn pressur• * a™rialed lemperd·.ur. In otha 
vii£ v•In die buihte.kle wat Inci hoerdruk van verMadigdc sloomer IN. the higher ·he ten,Ferature. the high€• the pre•surc 

ee, Hunde her (emperalurc ben.,dIN wee - nne, dnd,r woorde, h. Wilh & radiam curing procen IRC['1 how¢ver, 6, dee thi * inperaluur. h;,e h !6' die druk. 
[crnpcrJIur, cari he ra,Ned independently of Lhe ne-1 gd5 MOSUrt g. 

1 die •,erduilrglming.mei·be/raling.me·.ede' (RCP) kan dic 'r· thE,1 ./ In:Lillion '·an b¢ .r•s·1 nked al a 'mperaiurc of ilbojt *xr 
war,milgitell,per.nour un,lhankilk win ille il•lik win die trn¢ 02, 4¢r· Cel.luM, v.he™ lh= il'[ion nearly deeo,n•os.. 
11-2 word Nodi. die igolasienupernla[ iern n icmpera·.uur v•r )[C 'ig I illi:%trles i vertical,>. of 
Ce!%,i,%. wmir die Inaterialll hyna ombind, kru™#chind kan erd. radiant curing proces' 

hA I dui die vt·rtlkal¢ rcrduurMaming·mel·bestraJIng·mctodc aan 

1 Fxlfil,ler 

Spli•c .£. 
1 .-ir, 7- 
4 1, Cial lili 
1 N, la' Ouill 
6 Pr..liny Z'iii. 

. 
X Wale, 1/le 
9 Wile, Ollie[ 

10 Mic./.m € 

I I Lter . W I.el Vi,/iril. 5 

1 D......r j.. 
2 %11! 1.- 
3 Vern,/Ing.'ne 
4 91!k....rlii.,[IL 1, 
5 liks,ofg.litii,ik 
6 U«verki].1111£•Lile ¥-1 
8 Waler,/11=lulk 
9 W.,lerll/|I Lt|LI 

10 .....: 8 

Il W.i(er•lundhehee,Ill'el 

.A 

%12", 
FIC.1 

RrP Re•n,tgande Deurlnpende Vulk•IN,ird€r 'OP Ve•leR! Cominu- Vulcanizer 
./Hoe· '/ilooiliv• g. inet,he•.ii.,reii'r•g ,•Ad,vpen I m ../. Gir,H •,/ 8 i,ike, in ihw ,/il-ndi,G m,d exfy,id'. 

•%rwe••u •••n •lf en t•™1,•ik•r vn**m -i,- ..ip,i,•'.i ,•d a,Ail urru,i'% I.! f.•L„ng 

Die krlisbindingbu.§ Is 643mg,%(cl uit 'fi bcsiralli. rh UlnN„ine lani Thetri•[irking(,Lhe 4¢Ll,rpniCOof ar.id'.Ill .dlry /,ine Hitile,| 
lile nleiged¢¢Iti ,an di¢ bul•, 'n verkociliLE•,deelli hy die L1.-end 14!cen, ta [he lend ·in rortior 'the .be, I rinling inne provilld .i[ 
van die his er'n /,unge,laa'de '00-wrkletingson¢ thelead·nul e'dofthe tuibe ard an/Irmed,litely|,iL ledpie.Lanling 

Rinne d. beslraling.¥crhitling*one en die ione vuar rk•elingtore word 
trac gas..0,-&&1980 kPair-hnerver5.1 Binne diewrkoe· h le he rud inl hen'ingzore 'rdpre con ng ilire, inertpu'. I .h· i, 
lingson¢ Ik water Inder dieselle drukking * '0 - dhe ir• .s .2. il,Lr[yen iiI 980. i or more nrc senled Ir,Mile the c,inling.ene, [here I 
ter vir verk.ling •wd v©on,rn deur n inl..,k ir di' laer gedeel.c pre•uniedwoter.,ththesamepre•sureinlhe•nerl.% (fli,}lingwir.er 
var, & K..linpne en loophy•n i.....die boon. #ed¢,1/ filimihed from an inle, port a[ the lower portinn of the :00!Mg i in. 
Nrd•wine.,1 
r Die[rnegmworddeurdieboons. laikvand.ever. •hauged fri,mihen'Ill ri,rtiulheilp,mirl,im i,filic iwi™ The 

.on' 1,•80!dal el hy aie lier Iliilli:hil I n die veTki,elingione u.· inerl 02% which 15 ftirn,Nhe,i frn m ihe u.per Intel mirt ur 1}Le bauting i,ine 
e. 1••]t, el w.•d ir o.loop.hou cngekondenier om sodocndc die in .und e&hunted -ram Ihe .Li•er aullet r[,rt of therre coull,/,1,0, iiI 

IngL•g •.in •to•rn ilit di¢ •crh t,inA.one te hou *icardelbCd•045'opir•en[the nri,•ionof•[enmin[o,he 
I h¢dling 

m'ie 4.=s .un-1. in verband mei vergelykings van d.eprocues van 
|.le¢/cG het getown dal by /1 Pk k.,bel wai inel dle vcrl#num,n. Dalu [IN,Ined from Ws(5 eiirried Lilll re,•rding lh¢ compnrigon of •e 
proses mel stoom .ider .....rd' 1£.inde .r,,1;inl g wa% 'I ie of... #wed th' In X'PF exhle mJin,I fid. iLred withthe steam 
Jant.,!1.,gle·ge•Vanongeveer [04,mhut Sommugc.'gli•,l¢6Mgroot •urin: prnceM underuell ·cnmrolled conditti•ni, hud a number•rhoid• 
' 50 'il la' ge.ind af dhi,ut 10 lim Sorne voidh i. I,irge I,5 50 Iim ME round 

Ry XLPE·kab,J wat ile, d], w*rnin,Mnelode mel he•ralir, ver In Ihe X LPE able manufae,ured with the rd,ant curin. pro«ss, mol 
lardigh, te,die m.*te luelee,(cs" 1 wn ooTslry nic on *19% n paar Wihe -ds did M exceed I - and imi> a fc·w S - ]o,m void• •4•r¢ 
var 5 - ]0 pr. w..wind fi,und 

Rede w bogenoeinde wurd i•n,Ii<ir u5 ™nde d r wrikilln molek,118re The.eakin fiw'he'beve 4usxurnedwbeduelothidifferenccoflh' 
kerinerkendh,id v,in gikslofgai en *oom molecular 'haracier,slie bet.42¢n nitrogen gui * ,(carn. 
352' 3 5 :Il 
I" Goduien. !976 .1 Ir Ikedn en 'n H'an /avoncry* 'l andef (11 1. 1,7'. IT Ike. Iin{1 a learn of Reerchers ofanD(her Japanese 
'panehe kubelv.r¥;ilird,Ner hulle be'indings ./ verband mei die vogir· cable miniff•clurer prebemcd Iher findings of a •tudy rude with 
110ud vai, die i•olas. m•ter,Ral en di¢ water.absorberer.dc c.enikappe reydid ti] L|ie nirnhhireentenl in the ingulationand l. -lerahorhing 
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an krul.hn'depol et leen..1 elle kabel. w• mcil•,niutrict pruperile• if 2r4» pikcd polyethvlcne n$11 ated obles cured in g# 
Li,0,11 -* i'. i)PMO• el 

De he,inilin. wii' •Li,)4 I ilp rhe %1 Lid y rev ealed t he fill'mi ng 
I Dic *#Jinklike 1 .I,]holdby 'rillehonde'.. 4, er....mel 611 1/lt, Il ..Iler LaMenl in t'ro.•·••iked polveth>!cne ¢d,ie maruu.· 

./heh•ndellri vcrgeiykri'•1 'a/*ehindeld' Ub•1 'i,1.,Ir (hrei• h, L. m]% •,Ir,!iM rrik·c• :li•,irid •,01 Lhal . lhe . e,iII 

. 100 • p 11·. v..i ell M[)0 g 11 Ir I n ' Im curinF P-'. 1• helil' 1[¥J prrl lor le •s Curing proc...ind 
ScL b, elke kah¢[, I» ipm ler the * Im in wu[& gednmpe! rfidzi[ di' gcd-000 curiny nrii,/4 

*AS. I. 

dle w.,t•rir»p,ling 14 g•%huh Inliekle laibel fur, u% dle hy o>mb¢· ken whe9 eath ci,ble N inin era in water ncrdrying, 'c ab· 
hundelde... •*lure efinten, in ihi pa•·cued XLPL cable i k-r [ham 

(b) Dil Ih nt in •erwdigde vi,glihliud van Lhe •teum oured XLPE •.1. 'ui,gibi,« pelienk,n·gE·olcir 
de k Lhel ,% 1.,]i,ue verhi,uding mety> d.heid, dit u I. hoc hou ..luraled n.ihiure enn ent i,r· c'%./. po!>ethit·•· 1/. y 
di. dig•heid. hee !:Ir [Ill wiwinh[,id rel./ M H• d.giy. i e ./ I./. Lhe den•I V ./ ou. ..· 

3522 111(,Mure conlent 

(0 •lek[ri.e werkverriglingbieise was Ii,ge'oer er daar wi• mird 
dut die 'reek'un•karn'.-eke hY .de.in'· en *'£,6,·gib¢nar· (11 Fleeele'llrformane¢rcs/ *recendrcied/ndit was fo.widlha: 
delde l abel so [e I =. m [),1 wa, t·•·r un •. ·breek ondcr dr•k · (hr br•:lk'wr eharne.-ilic. 9 bolh UPE cah!, manufuclured b 
N.4nning/l.e ' dwidellk da, duar b, IN:£:rdlin,bchindeld, {RCF) k.1 lhM *;im •ureoproct·ss•Ind X[.PEI,ib. man/fuctured by Lhe rad .int 
.I Ii,Irider gehre' ir' dle r•u. mIL'ral wib Li•die by*toombchan· tur]9gprx·el.ariu•mil-¢*ame. Ilowever,fronl,[bri kdown/-# 
de.de k.•hel prnhibilil y eil rve• 11 Wi4 evidenl (hat Ihcrc are le.i •r · •liri•n by lh c 

Rf'P lh,]n XI PF cable manufactured hy ihi i,cum ¢Ur!rig pruqtk 
{%CP] 

151 3il 
DIF. Mitlll'TK V l14 SPA'41•,TNGSTABIL ISEFRDERS El'· THE trEE OF VOLTAGE STAB]LISFIS 44[) 
ANTI·.........DIFIN •IDANTS 
13'I 

Skynfuu,r he•Li,Lin d LL;,r h) vi·rvnordiger41.vfc! iDLir d •· g•hruikkEur i J,i There .Irpe:In [e be 4ork doum hy manufaclurcrias™lhe her'ih Idc 
k•hcl mel ,<biliteerder, en vilick en ho•fy.1.iklik orn hiurdi. . cible . /1,!Iring ./11 * •tal>ti,•rs .ind fillers .Ind I.Jinh kc,i e O 

rede -ril dit nieiger-nehrulk nte - wral nic b k L. in dic hoer 4,4 •14- lv ised, g·clally in eab]¢ ir [h•· highr, rnIWB¢ 
.nnir,•ree. itc range, 

Un die iniferk,int wurd int, 0],•ideeriniddel* by di¢ u,meslellinN wan Al Li wil,lan/s Lir Lh/ di[her hal (I zin int™duecd M the X[Pe com· 
. PI J.iliwein:,r•/ 1 Kern. len linde die h]•clewensdilir I ver· pi)Li,141 Iii r.,end ihi Lhermal lifc i. IL'L 

GEDFI I TF.I.IKE (aTI,ADIMSPROBLEME EN DIE 
VOORKO•ING PA4RVAI PARTIA[ 171%·HARGE PROBLEMS AND TI'EIR PREVEATIO™ 

Die kenwoordigheld •un luylue£10% 1,1 die IMilu lerimleria:Il 4€rucirgill, [he rregenec o· voidR in' Insh,Ing maier,al cau,e. part .11 di.· 
gedeelte ike In·1.,dii,g 
Iii lerrw.Nirdigh,id u. Drisuiwerhedn 1,1 d c d,6!uktrikwm er lit Ihep-ence irimririlielinihediekeincandproiriinn40'lheiur 
*- al, d,• cry,akle -1 d], dar er, Belcier .e D Lirgeleierikerm I.,L0 iii [. i,}nduetor and con %emi Indue.Ino 'irce••, eullie treein, 
•er[!0.4,1.Jk hf•imwiming waurdeur gcduuhMI,ke ,)mliu]Ings rliu,%,in,I In which ¥11,114,•chilrgeQ oceur 
Gedeelirlike unilud,/ he•kildiN die didlektrikum en n•ng 101 Al"ele P.1 11.11 di•harge' 1.,rilile 1/ dielecirie :ind nnil) le d lii ./. 
•inderbrckin# v•n dle ki,hel lei tire•*di,wri 

1.14 ' 3.542 
(3) Die ..aurdiger writ ·I.·kahel .i in Ri,k. Jrg vi•[•Milen hui h. (i; 1/ monuft,eiurer •ho •u•pi cd Lhe I-,2 . *I I.r Ili,I[%burg 
die onder,laaride i€ennin,lir¢81%/Nimgeduellelike,inllu•ingle 'er *ren rhe A+wing counit·r·mewiures io redue: partuil d .dhi-e 

(d) I. Lt,inal/*[rudedeond-©randdiclcnric.mi.·onducting 
(.,1 Die *nbring •r i'Murpen e grle,er en [!Le eklririe 'lf,ele,er •Cr,!Cir. 

.rrnh The JI]Ipl,Crinn 11' .Pl ded uindin·ki, .ind illule.Irk &•mi 
Dii •kakel uit.....IN tulen die ....,ir die !444'i,(er:ul en 
de .Irierskerm.,1,1 1. In• I.ill. Inil eria li• he gem,«1ndUC.ing ./.11. 

. Dietce.sging'undle,Irillu;12·,1../%1'1•1-Minhin,volgop (11) Appl,L ull,1 L Lif Lhe i hree..r t indem ektri,yi,in i l' 111/ londi,•mr 
die 'rider - nii In lik. ilie yel,!ler•kerm. didlekirikilrn en d e didlek •11 Lhe li.«Lric .ird (be dieiectne se•en 
iric- %kerm The Ihree I iver iindem i·k,ruhi,in alli,w4 ihe ihree Ill>er• ki bond 
H,irdic drielliay deur•ershlehel hring mee d it d e drie Ide 41-g firinlvirndliewn™[ke ./.ci,Inof Impuriti¢••19. lhe·turfa·: 
.,unmek.. Rebilrile rn,11 en ve•hned rir inhfiny vilr •.%uiwerhede 1,f Ihe inw.In 
I de •PricrvI0' var {lle,Ii';1%,en,JI eTI., I 

te) ./:·illin .ifihe .iani heal curing Proce. (R€ P 
(01 le lue,u.ing -1 ille h/traling/tle·hehande,ing deNer,ba under el.. 3 5.2 1.. the RCPte.1. [,1 e redilce. boih 

qi,f¥,4 in pailgrnaf / 2 1 hewkryf wilril [Ilegr li [12 4,iwel lidie i n the gie Ind numb• •,f micro wil ....•1 y and ·. Mich eon· 
tal luglee*' inel hier,he Le:rliek tilt 'n 4,1]e hi,6 mlile wrm,9der en trihille• 0 [be pre'In.. ordram: red/lion of p Ir[1:il di'chilf. 
dra . yillks tot dic vihirk,irnine /·i ilriL'LIu•Me i•rmi'i,1,r,n, vil)/ 
i•elt¢like onll id,rIA 

18/ CITS.K.INC VAN ONSVIWERIIEDE B• DIE 15 1. ELIMINAT]ON OF ]!.11•CR[T[ES FROM THE 

ISOLASIF.MATE... INSI]T *TING MATERIAL 

1 9 1 

Slreng muiltre@IN wilrdin,IMI,•L,er,illeinhring vHrioliNLI,werhude Not n on.y urc siriet mea,ures adoptcd iD =Il the In[rr•LI.ion of im· 
diefubrick.clfgcirelnle maarvxwd Jok.«.Lcidc.... pilrin. d• Ihe fae,orv. 4,1• 4·,iei %pecifit.it,Lins :Ind Inea%,Irti ur. 

i.,ir,i•er. lan X[ P. 1/ e•I0Ne! >tren04....:I ddomed hi ihe manuffteiurers of Ihe %1 Pl• ,(Impound 
lie XLPE.men'll .[ird In ...6!de 4.1ller =t Nuam,epersic % The-inpoundi,ihin•ran•p.irid ,14·Liledcrniair.•nled•i,h,•ini· 
1,22ah ver•i,er 

Klein h,ieve2!hede arill i,kili:uermid,|2|% en krunhiniling•111(Idel• kiin Sm'll quan,Li:.' 01 Intl·a,danh .i·,[1 •ri) ' fulklng [igeris u,n PO-bly 
moopllik In ·'ar,Ni,nierlicde" i,r,Iwikkel, len» dit .il|IN geme. rd be•Dne impuritie.f ne[ unlfurrT,4 Iii.- Greill c;,re ,•. therefure 

Ilemeng win hegriddele woril mel ulteNe ver'·,gligheider hehi•orik 'ller .,/1, rn,'ing i, I.Irly 'Wl.r 
'cd.cri Oncethe i,uterm :son.lie .'Ii,·1•L,undi.e.Ky.toleuxtradel 
Ily die werk.lek wurd dll linelig•.1 drur litgdrik.ple di.. ml eb d ihrough 'qeum,iti• I Dell t 

4-lud rhce,:lrumn,%iDnduetefllrl·I••c lil•di•5L·4.iniridled-Uu, Ilium 

Dic deurpcning w.,rd in 'n 'sonderhke Nieill•.crde +·skoon' vertrek Due lilienareuged /i, exclud• :lu. *le*queedin# 5 Am 
u.gevoer Sioffilirle'Iniwircl,thrulk Lins.leellve loter;/8 'm Perx©ns kir'ire 1-[le LM rilum wear mee,&1 •IMhingandsh•* .iric 

Ile/|Ii' •¢nt lorcign p,irlli·le #preNen, 
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Pocne .4,1 bler werk drn ll,Ignderlikel,led i ler Nk©Une ' 1€Ile d.'11 The eitruderi. li,m•Liercillnille[1:,nd loreign melal i.).·1,uh,·4 
we.beld win :wge,ven%le ile.L.4 Le vern' in,i• he nre•eni in ihe N]W '1,1%1ic· r·181 Mill,1 ire delecle,1 h¥ h. I.in ruil 

Dlc deurpe->crus,Ing uord rekenaar·h¢heer en i,Ii.•. melaal- rnign='I: fi,Id eo,1• 

Iri,purily le!,14 hy :Irilillual .anIT,Ill,15 arc alu .arricd iiIL 
.bill·,hucrde n.grill- veld•Lic.c Lipb•P " 

•* lise .Ir Linsin.•rhe, I -]rd x,k Imiridu-c Id up nLO,htch 
UILI ew'er 

3.8.t • FRWAGTE LEWENSDU11 RTE VAN Klll115CERON DE 15./ LIFE EXPECTANC¥ OF XLPE 1?•81[LATPD CARLI 
M.,tri LEEN-GISOLEERDE KADEL 2,56, rh, ifu •re¢Uncy l>• XLP• ingillied *i' 10 win ,!1 , 

nonwlopcr.,lii·gt,inper,liurc,4 90°Cels,us, le f.illl'Ldc,in,iil,Lin• 
Dic verwast, 1/•¢n,diuric ian truls,ebonde .bel:eer pelk,ilee.•e rhe V -1 IN, whife •iver·volta:c •npplied islhe n IM c,imm,]n 1¢v. 
lahe] ond.- gewone u•rksigrn.ratuu, var 90° CeN i'.d,/ III 4 linder meth' or deL... Lhe e.le le 

A lumb.r /1»hle,ampl¢*arc .ken and clehcle t.le,11).Lre..[ili] 1 
1)ie V -t [00(K wiwi ilar,purining mir/br !18 wi)rd. i' die ine- Ii'Ye diffure,in Yalue ard dircni /• iorditier,l i e : me In a r wime ,[i 

Inele met(ide n,n die Irwenic,1 Lrle i..rl kubel Lm heped[. i.aic, and ionies.•rnries,v tD Ii™d eLrreni •nd othen na'L•Id .Lirren 
n A:nul .bcl·•ions'in word ander.'llende ..ning%el in ler [hi lin·e t. break·down .:he urniuq .mp. is ·hen pli,re,] ;,2.,il t 

kil|L·nd,·i•%1/li•hedcgeplans,»onrheeldhornmigeinlu, urder" thr • 'Prlied ie 1/ c ihle leAl *Le 
•i.iher en no, unde- mci of honder 'r lid n•im,ini ·hi resulisobt.unrd ureihen used,Lidelrim ne [be· 9•r,r,44!ble•reu. 
Die Lyd«luur ioid•t hrcc•plin[ herelk .vi,rd •rd 'hin teen die toege lherefor¢lheihiekne£4lf,he n-LL,orrft,rlhr[yyenr•i.r•lkfi.lilry 
pNe •panning van aie be,rokke moneer ui[ge# opern,innin n irrn il ervier 

Un die *lae hiervan verkry, kan die Inel.,Al'ed•i'kipnning, dit '•il 
8 le Jik. 'un die i.i.le™ne. !I, lir ilerng 'mir 'e di.el'reffende 

ilien. iinder .w,ine nrnonniligheile hereken -rd 

3.5.7, WEI:KSPANNING VAN XLPE-ISOLASIEMATERUAAL ..3.7. WORKING ST.£5. OF ILPE [NS[ LATION 

33 7 1 
Die muks, m:im werkqpurning villi •1.1,imhehunde,de XI .1 ge,Nn|Ber le The IraximLm lerking ireu.. I 14 iri. Il l ed e.ible cured by *iii, 
1(.ihel N angewer k./.m In nni ..%1,nde.1./.I die Li'ela ILhre rn,ik Is ./ x,mately 7 k.'mrn in we• eond,1,0/, while ind' 0-dil n., Ihe 
milm ipinningtot •0 w. i' 10.'rn. 1/ dree Ilie•11/de kan le- perm,!.,Lb : maKimilm .Lie·.ualil,1 ••eilh hiph ,i IO kV/,11!. 

KFu,ychonde pol,8(,leen·ge,solterde kabelloI op 31 kV gpanning mi,g € re»linked .1,·cth,le•e in•,luled cable .i• to 31 1,V c.in h. ve;im 
Liximheh• nulel ni,rd, in:lur [lit irs[ellpr i& per.(](inlik d u [ner,Ii g ·.(]c ,urcd. but it ,4 Lhea i,te-'gpersonalorinion 'ndrreference ihn, 33•V 

Fled;win in wrk,2% mil 11 . XI Pk k.hel ·ric· ille draihelin],5 hCllar,11:i XLP[ in*ulaicd iable, should be * 'ured D•v curing, hawewr. 1, 
hehoor, W word Die drerne,ode word eK¢er ReM,enlik wi ho#rein ri.irmal,¥ ddop re Il h pher '.(111!Lge• 
Ii,re• gebruik Max,rnum deswl :ireh• .1[ 31 kv i·. norrn:illy lirrmed 1,] 4 kV ,>c, Inin, 
lie m ak•,mur ..nde wer/liuk'.mng lee9 I kV i•£ew,i•rnlik ri L whereas higher :i• ed In lhe volwige r.in,e 42 L,) 112 k. 
44• per rrn, b:.rk, [eeneo, hoel uerkdrilks.;rnmn, uni in die 42 lin Although the XLPE cabe curcd iy ihe radiani heai .uring prea4• 1, 
lilk.r•ek,gehrill,u,iril eupahecrahigherrirm.*i*•.4. theninni,fieli,reni•e.idd.(]u• 
H,Dewel de Melaalbilre *Ing v.mille he•ralingbehai .le!• I• alowed™,nvalue ic.64...Aamn'imilrpe-mi•ihiew,irking 
hel hoor m.ig /«* hc[ dil veriaardige. ..it om 'n Itle. wa:•e, 
ia,irnlik 6,4 kV/inrn. 11, die m ile.,mi,In Nie!:11•bare werk*11:Inning le ge The .ic / condue,oraffeets,he de*£,f lh,c·kne-, rcdhk 11,•ulall brulk I ¢™. for ' «clk 'llage, •he insulallo• Ini. i' gremer fi.,1 
lie Nro.lic van * gel•ier beTnvlocd die o.twer •an die dikie Inn die ina l ciinducior,har for;, Inrpennducer [,i nini. In [ht-.le •re•I 
k./11.01/lie Ir werredul. v r n Neke e vil./4/1,.INp:Inning, ilied,kil Icvel 
van d e 1*i,lu.iemiNerin•il wr 'n kle,ner geleierdikker IN vir 'n greler/l 
ieirr • r cie•el de druk•nnning moei weeg 
Dle ondeni,aride lormihe M hy dic .rekening v.,9 druk•pilnnit, un The following forn,/41./.i 10 'e enleuhiti ir of 'rel 
'C,pld,lg 

1),uk,im n' 1.1 -j-UL •r• /] = 2,L / 

d Log. 12 4 * 2 
c d 

Where S =Stm•InkV'nim Wairl = Druk·.purining,/•Wri. 
C, i Ph/chicaMh•ollugell. 
d Diameteriwelin... d = Dcu",Le.alig•Ill.r.>r 

D _Oulgided,Imeleril I 
dieletincir, min 

dielektrikiirilrirnn 

Il©eweldickabilw:ilin'Lik«....leeribur n.,ikbr;ln.· Althoiugh •he eable in•nlled in Bok.burg wutdemgned 0 11 NIre.•le•1 41][ ar • 4 kV/r,im on,werp i M d e drDI,sp,inning van i i-'lliniwle or 64 .....ren of the eompletcd '2blk based e. Ictul 
k.,bt·I, ./end ,•p w. rklike .Inelin'Inge'cer.# .uremer/\1% Lip.rox,mately .rellrwl S= I ' 7,1 

S-'K 76,21 
U.f *Log ..3 

23.6 116*, "0 601• 
e 21,6 

= Ilk¥/nin . 6,25 .Inm 

148. KONSTRI 1,91F, MATFRIAA]. F.N 
VERVAARDIG]NGSPROSES VAN e h.i. XLPE 3.5.B. CONSTRt Cr IO N, MATERIA, AAn MANI[FACn RING 
(...LIER'F KARFI PROCESS OF e L¥. UPE IMULATE!} CABLE 

115 
Hierdic liem word #de.an in hierdie refernat mel heinrderhcd. il Tile ,:on*tru.¢.on of •he cable, ihe nla[€r,[il Li•ed etc i•·de;cribed liter 

il e ,pe•,fiki• r he•kr) f n 'he eper where ..I, 1/ 1/ .....IL,ill' .. g]... 
3.5.9. WATERBOOMVORMING B DIE VOORKOMING 3•3.9. WATER TRE[ING AND PREVENTION 
DA•RVAN 3 59.1 
159.1 Wannier,iale,b,dlege'ele.Mkom,i,[del.filid-Ill,nul When *uwr enier, i, 4:,ble •lu Lhe Li riduct[,r.or permeilt,&Ihri,ill@ lh. 
i.uwal ir•yel. vind lo,n•orminp •an die gelelerNk•Tmen,1.•f 4[ra•IN. insulailen. water [reeN#row fr m the c•in'fu:Inr :'ruen endnnd r,idully 
wvsull.•ar¢•deurdic XLPE·Iqi. iteriaid plila Ditgeheur,Inder ounurd, ihroug' ihe XI PE i.%'il/,in ThM occur•. i. relalivel• ,• 

he,reklik Lic druk*pan,In#sli,e4111£!e lield st•e• L·,ind '1(!n• 
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D i is ..ind d. 41. rdle venk'n•,1 hy k.hel .nork,)rn W.J. dia halfs. 1 h'!, phiniuuen,in, u ,¥•!4 fli•d, ecul,Ted In eahle• with ·'ped se mi· 
1,1,rikerm mil h,11,1 Aniwilid wai, maar nle hy kabul wir.Ir di¢ hdlrge Ii] dulling Le ./rir sur•r, hui Iii! in e'ibl.'* . th exir;ided iern,· 
le,enkeimmetdiedei,Peristehe[behiincelwa€ne Ditmdusdi,looli,[ wriducting uruen n i. iner,fore, evident ihat e%,ruded c,19diletor 
daL dll deurper=le!.1 h> *,Inker,r. (inon,hwl,1, vir die v,1,]rk,i „r,0114 arc vild| 10 •revc,IL w•ler i,¤•ing 
Iningvanha,imvorminginwuieri' 3591 
1.. I Yiw wer [rering froll vind* ar innkini nai• (here wee differing 
*die iauk id h•,un•orming in water, wailrd / uil luglce,te@en,inq,1 linli]- whelhe these tree' for./ had delimental Jfc.. i. e. C 
lerhe[lesrruil,dieleweny]LI,ir[ei,Inkah,Inlide,igheinvii,cdoinie he lifc ir niD[ 

L• [Ii, r •enkillende Inening, 1 iing lerm V -1 te:.IR indicale thil[ XLPE insUI- red hv the 
. -'[•2[4e L',/ lang,ydperked,aid,=./a XLPE./%1.•itekiL. rid' / 1 -ring pr# where IMb 8nd xmaller .311 and uter is 
I:.meld·eheai.,11. hileMel...hirnLiel•enwi,kle,ner.I nmn presc it til' ii/'Ighher'ic./1]fulle'whenihelable 'Niested while illb. 
dir .inlal lugleezle, beval, 'IIIng 00•neg lewens,juurte het, Nell'• hy InerNed n water Th § t'ild •cate [hd[ Ic wic ©r the •dian• hcal 
1,]el• uit,ewier terw,1 die linhel ander Waler,WIS Dit dul nan lint die tu"ing .·e• 1, u Fir·her aLn,rr·measurC tO pruvenl .ate• 1ricing 
behl/'lle'le,Mel 'i] ver,ler. teuillumitreel Leel w.,le,boLinnvi)r *7.. 
In'n81' 

1.8.10 .CLFIED..00/VORMI< 3.510 .'rt.PHID/TREEiNG 

35101 1.5 lo• 

<4) Waark.,hel in gr/'d, wi.-In'i. n mikrobe' •le.fierN ifvry· (41 When cable i,buried in g,11.here hydrogen 1,1.phid¢. proddeod by 
•tel, :NE word dring die •wuelwalerg[*urdie rl,Il,inielch[oriedom· :Inie.obie miembes, ly prt·Men' the hydrogen w.phide pt·retreh Lho 
huka en di¢ IgolaNiemaierinnl waar di[ dan In• diegele er in unniking PVC'iheath indi.4UlaIi,)r,wher.,1 reuche.heconducier Thcenwon· 
kom Di, wordgewoon[,k irdieomgewin,vanbcsoedeldestremerio. Incni whert the.e condinori .en found, is in polluid riwn 
le/r d./.wa. lan chemiel· r·abrleke •ely·kai •wers and druin water fr im chemic• Actories, 

*,eluaie./ reageer heel maklik mel 'n a,inial me.le en me[;iii nk Ilydri,en &ulphide reuct& reddily wilhaliumher of metahn/meu,1 ox 
il,le& en ,#nneer dn mel kii,lu rewer, Ree dil 'n Nwarl koperh iii- Ideq '!td len 11 reacts wilh copper, produce. blaclt E*.[pludc. 
dende'Irde I lieverweringymaier,nalverrneer,!ertri, driekerme The corre*ilin pr,due, increaie; to O,ree /,mes [h¢ original vol,ime and 
nofipionklike •olume en d,1 woid aa•geneer d• hicrd,t· uihet in VO|u· thM wil in·e In€crease ,• 1hought to orMale [remt·•douR prcN ure in 1hc 
mi 'n ge'll,ge druk i. d./ I'[ill.. u 'ieren 
111 word •eriinder•til dit ilic verw•ring*miiteriaJ,i Rele,delik 'n v,eg Theeorro.,verroduc,Lg•egume•[0 find lt,waygradually•hr•ugh le 
deur dic qwuks,e punle Im buite vinde9 %terwurm* kinke wroMiN,i,k wealt. pu« radinlh vand.•g,,¥Mwa•dG, /112 enLne ciaeki, 4ich 
Die krake rmik met die ver•efin,imaleriaH! gevul in veroersm,k 5,11 .•re filled wit9 the wrro'ive product •i' rorm sulph de trees or :, lis 

lide-boomwirming, ft!8 meen bekrnd 'i• •ie ver•k>nsel ian ehemiese phil'imen/,1 1% 1/0 known, chern eli iree' 
bourn,oini,il: 351, 
H ] 2 When hydligen Nul,hide exill in goil ./recable It obe laid, the most 
/•Al kabel in gi.ind, wu·ITin 49.Relwilie-hmr nunwemp is. ,cl6 m/ effecuk *if prevenning 1,7.phidc pcrn-ilon is to c©vcr lhe 
-ird. en <im lu.Fied,••rminE le mork,im, 1% die m [inel[reffer de mil cable wirh ;, mel ill e .he;,th 
lier om die kabe• met ·I me[&al'.selle d. 

3.5.11 NADEUCK .TWERKING -N KOPER OP DIE 1.511 DETRIMENT.I. FF..cr 'F COPPER 
- PE-ISOLMURMATERIAAL ON %1.PE IN341]1 ATION 

3.5 Il 1 35111 
D,L n hekend ':[ .per'. riuill,ge l' twerk'ng, ...(]g win k.,LI![le h itkrown Ihal enpra h·,••delf ment·leffectonpolypropylen€ du, to 
4 werking. ail pi,liprripileen hel. Op XI PF.iwilii,ie:,1.ileri,mi kiliu ull •al/[t/ ]ell,]n On XI .F inwla(..he effea ls. ho•rver cor· dered 
werkin: egler,inhed/l. L© be i..,hle 

lic •oofs,eners •ar dir kribel he[ toeige .lilge,oer len linde die L»be The Mi J•plie r• of the . abJe carried out [es[s o dete rmine Ih¢ I nductien or 
lk, w ul dit die XI PF' metier.killen.:ire• v,in *lerNN,!.n,clii,irn (ix>ger, ibs.irpti,in in XLPF •vi¢h variou%[ype,•f wnduclors. 

mei §,1,•Mof de..ing te word. I hepan The c.... inrluence u'copper wa• obserwd, bu thccifc' prol. I 
Kal[,litic. uitweiking,8/koper wa%hernerk. m•ar was •·ar .[inbe helieligible 
14..rl' &.id T- were I].irried il io determine the crfc• a quanm> ef anii· 
Tuetie n (ink uilgewier Drn lili %el i)[ 'n hieve.111.i,] 1,rti ·ck4!deer • 1.1 would h.ive on the X [ PE in.ul:Ition and i, waN found Lha[ by ad· 
m.ddel die XI PE·le!/Imlerial bein/oed D. I g.vind d. die by· dirig,1 imall quiL' lyor-ant, .Aidani, ihe XI PI n'llionwasproweicd 
ME,r.& v.in ' L klein h[,eve:iheid .inli·ikildeermiddel die XI PF i.,1.1 from ihc irnj•rce oflhe lopper •onducior 
,-mular,1. 1-1 d e I./Ded lin die ki,fer.kier vryw Jir 

18.12 kONATRU ks. VAN KABET,ENDLASS. 3.5.12 CONSTRUCTION OF CABLE TERMIP.ATIOP•S 
15.12 1 1512 
I.*" H indhlek &•n Marl' al 

'n Ooed·ve,orhereide handhoek mel vi•Iled[,e u.,ee...in, wi,rd hy A ..... ..canfullb .Tepared trwet·* manual .....Uedt-e 
huilemuuf•ekabelendl••evergk' 'IiI 'ul']tini (.I (ermin•[IL•• 

Toe kruis,ebonde polidtileen·g¢Isolecrde kabe' indie 11 khreek-ir When eros. linkedpolye(h>lt·ne Inwir.c¢ea- in •he [I kv ra•ge•At 
die cerne keer. on.•ccrgeduren. I'67 OF 'Ic S.Lid Afrikaan§e murk .ippe;,r•lonthernakeI in Sill,[h Afrr,ul;,beLit !96?,th' Irnpre• Lin will 
ier€kyn hel •ag dir indrukge,kep dat hierd.r kabel rii en onverNI•illig Ilincd (ha· ifuls I. of.bl¢ could br rough·h. dled und millided 
h•nke, Wn wul lubsequen'however. [his mi.corcertion has .en rleared.[h 'e 
Later•anierdi,! m iwors•and ui, clic we#geru.m •le be,ef i dilt. hne re[LIi.Htion ihul Ihi. cabli· mus, -0, tle given farireiurnenl in Npile of 
wei hierdie lipe k.cl •le*r ay papier gei®le¢. e• die ler ipar· Ihe rael ..1 l is =re robust than ,nper in,uidied rin[! 1he higher 
nine 4,1,egevulde Lipe k•,1 4 die klibel Ing ridel,11 11:ineer +ourt i. will•ge oil·Olled cuble'. 
word l is. ./refore. :i.ificani . loic thLU Elt le 1.... L. ing,ructiot' 
[• :' d.inrnm he™keniswil d. I• die h.in/[,ek uil,•le •t,1.in•][irhe· manual stresses 1/ faillal .ar' niuN....n /1,in././e..e of 
finlruk word dul leen die imenwi,urdigheid viin it,]f en ,•ighelil . du• ard n u]%1Lire 
wuuk mut -ird 'r, Ly, vull mnteriaa| h> endltly,e hen•dig, word v,]or A mal¢rial lis .. provided for the 'perati.in, whi. h IN required [obe 4,en en moel na,egann w,ird wooidu, me[ die werk hegin word ch.ked before proceedi. with the w,]rk alilhe ...Jnons 
35!22 

•ne@Ide endlaue 1% vir bullernllilr.C gehrulk iintuerp er he•Iddil u t Theicaungendsaredesigned foroi,[door,Ar Inci][il,4epre·mouldcd 
vouidfgevurind,drukw¢er,Lundsk,ek w.,1 •in half,cle,erelileen -prl,•L stre• rtlicf rone• which m madeorgmi clinihiew,g EP fubburand Jn· 
leen rubber en emeer·pr[,»en·•uhher-diolasicm•'ermal iaam,e•tel is •ulating I rrubb¢r •hi.,§ puten Ih•tab!2,ind Pressed on toan cpou en wil[ d'n omille kgbelend ml.ebr. en met n diuki n, op ·n epok· -t by a,ompres€ion ring This is h.)0•ud in white porcclain iu$* "nheid -Repen en ulleirdel,k / 'n Wil 'l'Gcteja·dcurvocrder /· 
hu,Nves ./pil r. conlp„*Minn method uying il lf• MPH(25 lons N.i * isb•ed 

.1/ conducwrionncel•i• 
Ry ..eling 'angele,ersword die vi,/crsmemde Leer, 1(16 M.drwk 
.lor, p /&) ge./ Th• p,•ri•lain bu.lung is Alled .,th a •i'ic,ine oil 

Die porseieindeL,ve¢rder wore met .likorDI ¢ ge•i,1 
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Al om lic vicrd. d. wai drie venceldi· Indg·ukke gemoniet· . ..|· Thr•·¢.LI'lgend.iver,crected••dc.%mplcled.cry,-oird,¥• Inihe 
Iii[,1 In dir hele iollooide *elhel is daar Wien :.Like endmut in hon· 0·npleledKyhcm.Lherewere !*iefilin8erd•lin,1 IT'iradlillhrol,04 
de-,1 en seweit,en deurl'L•e J[iiI. 

ti 

112 kv 'ah,/ Se•li•,A Ettd U•Ul€f C,41•f•U•,- 
I kV Kah,1 Verse#id, E.I. o.dic &0.1.iri.k.. 

3.5.13 lordrRUKS,E VAN .BELLAS.F /5.11 CONSTRUCTION OF THE "ABLE JOI?•T 

1·en lasylak met dric dcuplage lakclka*sles In r,0 waM elke vy' Onelini /> :i.Iri,ing"traighu /1,/ Ink hie- .Ir,de.irlhlip . 

dae .kooi Dic las val di¢ geleiers word mel ·n rershesingring u,ipe. uomplcled every 5 daysi The condue'lloirting -, cff¢e ed hv ..ing I 
•ncr Die Irngic van dic 1)Wa:ringw,ordal d,1 8cpea word k l'Omm c,mDre•-nlerrille Thefer-,le;inlirigprlorticonipre™or 
Diepersioeruslingv,1.-ukkingvan•*MP.•p vk dmILirl rhe •rim•re*sion locl dewl,19' pr•ure nf 1. MP,I (25 1,]Ii p.• i 
wikkel. Bv elk k. wod 04 x 10 m roile silikon-gelfkleer h•IN r. 1 ./ I ni ....s 104 ' !0 . -0,1/ i,f Nilicone 'll/ :e'r ,nn;LI'illl*irip 
herband Bebrtik " PYPVorm,ge •o.rh•ls vorm dic *rm .n . 1. buly. luble"I,Le •indriuilcoreTs[€evelhrm•thejinimpri,LcUion 
en .. . aarddeurlo.rhe d Dle huds, op I beuri. wnril dea· 'n f * rfivirleg ear[1, con,muky The gleevc is •Nected by i Pehirp 
hricksgemonte¢rdc hitleverkr.pic PVC·omh•Isel beskt·rn, Dic ko· ./Id he n Irirk PVC led,h The ..cr -& 4 filled u 1, iin I.· 

perh!% word met 'n harM Ii,lier.cngs/l, In blmende gedeerike •/!uling reN,n eon,pound. Thiy eonip,iund rirrainq I. i .nil flilid 41,••c 
¥1©Nbare ita.it. ge•ul The rr.ul ilin# upes ;irc :11>r led wi,h Ihe aid of I Hirl.6 -n;lihirle e. 
Dle holeerb,Lnd w•rd met n.ndma*J,in, wft(deurdie wr•aardeer4 rce,ally iniported ind develecd by [ne manufacturer. ThM flichine 
11'luitlk,hucrocdoolontlerpen .i™ieri' ./.ring Diem el'L,re t. /.iupe•are .... ..lee•-Tic[ anNI !11 indilicrip 
421 •eersekerdle egallge ireksrl,nning en oo•leueling wn die hard en Th• l'Ulehine i.. coi•altly ,id used 10 *c dcs,red pmfile 
•i] 6 •o,irId.ir•nd ve™Le i,In •hc wr•ingtle pri,fiel le icw¢,kNIellig 
4. ]NWAG VAN TE'DERS VII :LPE-KAR. 4 IFNDERING FOR THE 132 kV ......... 
4.1. ALGEMEEN 4,1 GFNFRAL 
4.I I Orm .jureen van•n handievol in•enieurkindie R..ick van 4 I I T. he Ine of I xmall hnidful i. 'ngil .. n 'hi ..... i. 

Suld Afriki te wees wat die J•brink van XLPE kRbel in die e h i·reeks Sou(h Affleawhefuv©urilhe u•e of XEFI igght/,dble ir lheth Y 
Wl,,ruan, tcn•*1 dle,neerdefheid v• JoL kollegasen ingerin ian •n ring' .hen ihe major I urine i e.[le,ilic. and eng,ne.cry 'Im ./he 
der arg'nia,ics ske,nie, dullneer®i .tuan, a. ·r ming werklik alleen i,rginis.in•.*.Ute'lirds,/#S 'deed unikerenieof 
..1 So wat Ct in 1974 I•inel ne• Th!S *di ihe c•R¢ in !974 

Die u,ill *r die ondersoek in.·Fhand mei die moonlike gebruik - The real of Ae invrstigal,or inio :he p•,ble EL Of X1 Pb •Nui .ted 
/1 PE·gc-]lierde label in die 132 kV·reeks, wn. egler wi hemeed· euble,/1/1...nge•as, howew·r,soen=.ingihil[ helcwn 
gend dal die El.kirilegriese S'ad•ingenieur die gehritl, dI,arian kon 1-Imel,L·:il Eng,!,e•rree/mme./ ih u,¢ 
Lulihe•eel 

HekNburg S motto ·RLSPICE HM·M , which mear: ··beed the end ' 
114,1[Nbu"g*eleuqe·ltESPICE 1·[!'.EM' i wat 1,90pdieeinde" of in•ln· or Interprewd ··leak ahead' . enn i. ihis In'|iliLi h.· I.lk.r ./ 
der woorde ··j,Yk %0mrt" betekei. w./ Inerdrege•r reeng v*n •ae· Bok4burg really looked ahead, when il wairecuftill m i •e X1 PF eable 
1,;- g i /2 k. 
4 1 2 Tende. w.% ged'ITende Maar•Ap/1 1975 n.wl . 1//die 412 Tendenwc. calledford,rin//!ra/Aprill.'nducce•·ed' 
cl,J yan Junic !975 lucE•I ihe lid Lif June 147' 

Wal die Np•irlkai e aanbe,ref. wastender•dr• 29 oin al.biedii I Ai fir .11 -ecific,iron ivdh wilcurried, L.rderM•% i•ere usked . 
le 'en vir, ler•len', E.spcs,fi.-de grooItes quete, firly. For •peelfied :."i)f '/le. viz 500 r,•mi 41,uminium eon •00 mm! ali,min,un•Kcle,crs,n kk• m rl' 1,op, rgele,en nf XLPEge!/ duelorlindJODnimle••er LL,•duLL,ire•ble ethc,FLT'Eora.rilled 
lecrd© kabil, 6[ Iliege, LI,je kih•[ en, 1•weden: kabel geskik wr n .ind, •eLLindl*, enble swinhle fur u cupne,4 . I00 MVA The nuin 
dr,hermoc '•an •100 Mn Die red. hierv©or was, lidlt /1/ ten· 

re L-A fur th,i were <al 311 (¤,ider• •ould *ule 01 [he •anic •ize 
,!e-uari •Irdles e kiLhel 'n pry./Eiwe 64,li •e mn {b) di( wos cable:i,id•b, i, winihii# [hai ilie•in·of .ablc for ]OOMVA mayl.ave Vc•j@* *= • # *•*ir KK• mrn' •Ii, m be .....n '00 .....1//in or ?.nim' ...r U,Je The 
minium· of vir 3. mm' 1,[,rerkdbel wil] w•6 Adriblcd,ng. vir :illege ler' rreewed fir oil filled eable retained the 'll' '1 ./ m.: 
vuld¢ kabel het #.le grootie• w iowel NX}rn./.minium. a•ook Llurn,rn.In :ind 3. mil reprereable for I. M" I d I. ILP' I. 
vir )00 inniz koperkab:1 vir !00 MVA •ngebied en ilic vervaardige,4 u•Le,Icahle./.Lifict.irenofferear.ueeds,ze-1 Lim//10] forlhe 
van X.P....lierdi .be[ he[ kle,ner groolle& •an .le,en •ir ./ uhle Fe. 1 00 MVA [n ••le• cil lhi %, it •as r•,unrn ended thal thcul Icr' 
61 ¥A kaL,el aa ngoicd, Om hierd i¢ redc wab d it a'in heyeul d;,1 d ir 11117! for X..E able wi·.h a ..;,Lil of '00 IVA I nut i.'id¢r¢:d lind th. 
blicling,un ].MVA XLPE-kabclnieouNeeguordnnieendn'* n,> lhe 5. mrn' al/niurn .1nd ..10 1,11r' .oppereonducer cable he 500 *nin,Jin en 30)nim' koperkabel,•rweeg ,•bL•lr 'W,•rd ./'n lon/,deral,In. 

D¢ I.'' 3. m..per#ck,er ..FE·k.Il was n.eveer Ill Th€ pri,e fo• ihe )00 Inm' rnppe, Conduci,w Xi P• c Lb]e w.i• iip· hoer .' die vai, 3. Arm' kopergclcier olicge,uldt· kRbel prli'Imalely 133'i hugherlhalth¢3(K)prm•uipper.i./.Lirin,! fill. 
Die maks,mum©nond¢'brokestroomdra.crm/8 .in Lillege,"Wr k.ibBI •blc, hui [he U.PE cahI, luld a enpany of appri™imakly 29,3 
wa,440'nip indk-n XLPE+1:™I was!71 amp tee•'110•leler !•m higher inar [he oil·filled cable 
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ap40&1-0-7,1,1, 

1,7 AV i • 40,1 IMni• Ai,h,f •Ie,per(Ophleal•i,i- , i,Al,Nefi» me, PVC ./. 1 .......le............d PVC le,-cil 
.ire,i•,44e' rd ruhil 

* uu, 'an 83' Ce[Klus ve dw iucs¢•'ulde Lahcl cr.. •&.ir rhe ma'imi•//,immiu· lurr•.nk .,Ti,;nR cnpi,e,iy iii lhe lil fille,1 
XL. label '4nderaan-irde 1<>2411,nde v]-4,!icle 'Irl'% WI,% &/. WIE cahle u • 4408rn. and €h;,1 If Ihe X I . cahle 'll Imp) rondiwior 

iemprrmilie, iii #lu (eh,uw f,ir Ore 'il·MI,ed cable und Of)* 8.1• for r,]n,]teni•erJ(iu" vi,9 2'a ( eh,u• 

=Cl- 
ihe .LPEeable Thc onhercD•dil,OnS 24*Lmet! forho•hcablegwc• J¢pt¢ ge,r !,11 meier 

nigewin .. nper:iluur ,an 2'r Crkil. Groundtemper,ilurerr. Ce,•111 

i!,nieenirl,Id vul' graNd I*r C crn*a·t Deplh of nving ,(• nerre 
I Amben, lirte,nrerilil. Lif )5'.14,ig I -/Im. I"....•...vill X.PFL//in ler/¥ 

Ther,r,•I reti·:I,•ily i![ :ill !4(I° C cm/,uitl king inet olwgew,!d• k Lihel en wJ, meer,14 wr die huer rly le-'Dec, 
wai die .rnnkihip un XI PE ka el dius •s glinvt,0 gui,2 Dui·. Ihe.efon·. w ihe h:Aher c•p•eny of th• XLPE c.inic u• eomp•-cd 

•i,h Ihe oil filled eablt· whurh mure ihan JfAL• 1hc hi#her price, lh¢ HehA• 4%nder ,im•IniligDede, bale WILa•.11 reed•genele ix w.' die 
pur'- ilf e XL. ellhn .a an.idered unki). v in XI P. kilhel 11. a /,li meer vil,lule MI.•ge,Lidi Nopinitien. e• •/I n 

4. eluM,em,•'D r w h"BRInt h. e.(] i,!™Lilll>, lh. pur.h lie •ifthe k I Phcuhle %48,il gor,d pr,imw 
4.I 1 TENDED VII 'AREL 11[in he,Fil. die man> i,iner luel,ir, rlie·n [ined ellrlier in he •Inper. 

which held nunwrousadvuringrioveroll·r-lied eablc 
4.1.11 ..FK ./ .1- KONTRAK 

4.1.1 rABLETE••DER 
1. heMekvmdieKinlialitleviuir*lening.JIT,nern, '1041ullering 4.1 11, van lj•hel en ioe,ehir• behel• .COPP OF THF 10,1, er, inwerkiri,Well,·ig CONTRACr 

1./.kile] ..".11' di. Iti.d iL.r:E•kL'/ .1, I in dll ki ntri,kleur .ir Th.· r.,•pe e[ Ih• 01!U ellied Ii'r Me 'ur'I> da •cry, inalmion, 
die (61,14' dne comin,•ioning lif 6.arlan{./.dig Die Ja.werk wai die Ita. Ne !32kV l'Rhle na Iicee•erie, vcran:w/Lwde· 
lik®id . Pihil uth e waN plirch.,Ned hv 'lle • i,ure·il and hende,] over i,1 ihe 
G.we vin 4,]Le k pie 4, die k..Mlk Ing'llit no l.li i deur eenir,·IMr for die N.id J.ly,rg, wi,1 'he janling being theCouncirs resron•,bill· 
Ullge•D er 
Dic Ihe%,?pe ihdnkilincludelrenehing.•hichwri•ahoeur-Irdl•lhythe voors,¢ning van 'n RA,kie onderluap uln »ifte ,•imder resk,kil Cnili. 1 lind . die ble' v. dit .1/,1 1.,les d¢.1, die konlrnkle' m. die 
R,1 -B unn/hring w.ird '9('ie•il,Lu iedekjlii p rne[ pron,] em Ihelrn.. 'll»-blehed,fserecncdoreihcran/le-hal/e 
hewnhlokke hii iiar die knhel, -1• ink drel uln die ki nlrnkte,Ir . Ii•wni ir [h: irenel, w,ihe rc9/1,¢uorh ..ID,Ill, u%ingeoun• 1 
ierilri.il,irde'kheid [>le (irige opvu 'brg lurl .me i' duL,rdie .Mil I,r lubii,•r A -Lhl• ..(ivering iff 2,1·111 U.Er ihe C,Lhle r g,!!h- 
der kie. en lei[119,1 -1 die k....ikt,Lir uligev,ier conerele 4:ibi .,i• al-iri 01 Ihe eenirlauor: re*nsibilily The 

Die baL]i.. or ,!rhi·,d *i¢ 129™€ wr«lf heL un 'i mc0.ini. ie *0¢gra•f· [he ha.... • ,11: (ilincil'% re,r,(1·1•ihihil unde- (hi 
und direeLIOn Of •h. conird/or. mAllen. wal ander dic laja .' 1uarlik•c krima gvhiu' ./ i,e.!,ie•• 

& I 

./.val,ing...rly[.iinge•kinildear//er'.ender'llener he· rhe luha•r •upplied b Lhe CCL. 1| cons:$,cd il' a nwa"inle'l Ire,wh 
aan il,Rgerh,redi,nlerlhe{La,1.il's:inniwilt·en.;hl irraned·nk'U li. g¢thur 

[1: 16 m dir kabel en die rn.' ime"· icic-,•in y brn'dig h¥ die . urek uill, ! g.ing i,f !1•Prnx,ingtely firiv Linskilled I;,1, i,ircr• •i/ ' 1 i•w:P.L.cr 
v;,9 - laha w:,• :be ver.LIi'wi•¤rileh•,el[1 •,1,1 dil k,) 1' Ikeur Die rhe 1 Ly],4, 411 1/ . Ilhle .1,!il rerhall cal equipmen, rri lired fer ri,Iling 
P|.Earhe,•lerk.I....Ign,Me, Ake'lrill.ir:wl'n:Ii,IL·Inepe nit[heahle, w•,heeolir.'cloAreMp•ihilluy The#:Ingi,flahnir. 
ri.q ,- met die 16 varille lubden heskermend: bewnhlo•k hefulr· wa% linl, eq.Iippa wilhpick,£,nd+oulsr·orireinhdigg,igpur»c' 

and Bli·ed wil,9 1l ie L.ing. ,ind lavingi.f Lhe. rri)·ce.he corle-cte 
Al hc·,die Rnuddle hi,ge,iL)•mdellier.'drger hulp•rd' hei d e be 
Vel IBmE ken ..Ii'ing '.in dill k Lihill L it ll,ill,k op iIi' konlr.1.le,ir Al•hii,igh Council Iii®ur ind ine,harii·iiI cqu pmcil.. prolld.d k)r 
yer'.4 1 rei L·}I ng m.id I. istince + glven iuih ihe I Jying. Acr ing dle d 
U•,U lleni.AlcuT ·Q v•11,1, ern dde la%,allktme, k Mll, .he 'esmi•ihili• EM kh• Um o• ihe c•h'c g e,e Fihcid lii. im ic a,n•n' 

dJ,nlyc ruhled elil irely with [he c.i•nlrticior 
Hierd,2 ""Isel vun hillrverlening h ,1 rhe ,· Ir,•inllurnu, te¢ irn.ie erntrlietor W.• -cquired Lo dig and prep•re ihe i,illi h LL,5 i • ng hi 
kend,gwerk 1,1 [Il¢ 0•r,labuur di[»i,5 At die k,inlrc kieur nle me[ dle verkr¥ging ·an 
'n gran[ nanwl./.Ide firbelden eq h>g L.inde ./!hke n. lreell Ih,%»lemer me·hodol-ing,Ilal,c9.arkede.•remelywell nihi,·ihe 
roni»i mp, hela% *#ie L,19(r;,di•r %,•inat •urdened will, hilwing ini,laili 11 large ,/mheri,1 

Nng n wiord•el wit h e,[lie urrINekel ini:•.l, 9. •,L4 dai •,it die ided,uboureri wi[h iIi Ihe 26 or. 64 Jer 11 pri,Leed] 45 - -0, i•,pe 
Huad he•ret L|le admu Lhlgaue•¢ •erk •ib,•de u• 3,• - val A f./. •dva......h I. moh//:1• ih' rrihe ' 'in.1..,0 
illigrui'.in• deLL, uir konrakleur in (11,te en/(if klipp•r,Ne grond u.e· minisirdi,•c work .ah ./9 /&,4 reduced wilh 90 me i Ircl •n'.• 'v· 
vner # mlilder wa. r. w bc idken ror Ler.. ihrough af. Jil.,- rlkky c inditi.in, 'Or 
& g.nalde en •i./i.d .beld hy laN c. cnd*Jkk¢, wab dic uerk •: •rr ed ,•ul b> Ihe ,•i lran·li r 
'In,ral", verii,woordel,k rhe .1 le,] and lin.killed li,h&. 1,1[ 11'e Ji' ril,!r an.1 ·irrn,u Lir™ •,li.. 
'forweldle./.h| I .kere Ly i le liulp 'cr:eenhct wil'dil'ri.,ruli. •= ihe .Linlrmle, r· . resp(in•hd 
di dul ille h•v/digirg Leen heikud'gir,g "I d c kabil ul:sluillik ar dll Alihough Lh. rro.·M 14 1• ador·ce h, Un ou• Leitilin wurA Lig• 
kon.eu.·r' Hierdle/te:/1//,DI'l. digingvulai•:•drl•.lil· Cour.ullahur.K *UK.end'•/ral••&••he ¢/Wc TC.®ni,hhh10 1 
Lekend geuer• r.. a lh,! e.4, WA r..,]111 /[ir : The prin'ipl' ..rk, d ex'.:.rn,;1y 

4 1.3.2. H!1TFWFF]19bl·[D UN DIE GROND uell '111/I,i••I,ini hitin rlflle• 
Die . '4+. R u. • i.nol, k -1 dl e h il l e,•er ra i d v Lin d ie ,rond 141* d ie 4.1.11. Roll, THERMA!. RES[ET[VIT¥ 
I. r /1.,e. heit.il•en kilr ufitand wircir Jil i,ge.DI,Iwi dic wi,/. 1 lie • 'IR /34 £ 1,!pl }ved lil ..im lul .iii thern,11 .%1%|i'I'y le'.1, al,?I• 
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SIEMENS 

Powerful, 
reliable connections 

•t)§4 

This is Ihe biggest 132 kv SFE gag in Yel occupies less space than con.en· transformers. earth switches and 
sulated metal clad switchoaar s•ostatiol 1,orlal units of less capacily. Based on isolators 
In theworld lis perfomance luQr have av,ardarl Our hign local content ensures optimum 
Anc probab ylhe mest eMicient Situated Siemens Wie task of buldinn similar serviceability, reliability ana dependabl- 
a .solll its juston. exampleof now switchglar lor Sasol 3 4 Especially 'Alien backed by Siemens 

niens tailor race technology can Siemens desigri and install units to suil iritemational technology 
rk lo•you Thisgianl planthandlesas your specif IC requ rements. Frl' 88 to For funher Inlormationon Siemens High 
ch :320 power in a day as Cape lown over 300 kV Including complele switch· Voltage Swite®ear please *elaphone 
31 London, Kimberley Kempton Park, gear plants ouldoor circuit breakers Joliannesburg 715-2552 and 715-9111, 

Kroonsad Roodepoortanc Vindhoek ligh'ing ar/s voltage and cu•ent . te to P.0 Box 4583, Johannesburg 

Siemens High Voltage Switchgear Buy South Afrcan -7 
Electrical performance Buy Siemens --/ 

B.i'Bu, «LS= 
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eld• PW' 1-* wysig In, ic he•al Dic Ailag ean hierdie Iheent,rer[•te excepl fliasho. iguince•herethe rOL,le was/]wred 
Ii,e¢•e•v•Indielende,di,kil,renlete-Inli,(Inginge,fulli ·n·rde·,1.Ln,q dile in t. prlipLE.e,L PWV 1, road Thr rewl,1,1 62 th,it tesis were in 
egier verwiek iim hille lender im 'n hiteweers¢•ne /·· ian [40° C cluded.•etenderdocumcitr•anh'[erderer'sinformation lowever. 
i.[t le gr,ind len einde die k.,helprn,[te; e.of d c kabel ie ver.od lenderer• *i, required kihile Iheirtender- Ltherrnal res. vity·'g" 
.win [e dui of 140' C .-rw.1,1 for dedtermiring erible : zes and,/0- e.le ./. 
Ile•.....9./.ald' wilar Jillon/oc:landeo.un:il81•., The .pe¢i'L[i•% 91,•illaied tha, uhere sol e©ndl,lor' •cr¢ ur- 

ge,k,ki• emnd me['n hi,[cwcers,!ind wiN niL MOa C cm/w•L o•kr) fi,vourabl¢..1.,luble fill h,Ing:i ther.,ilr€Gistivii' noiexeced,rg I. 
ilie, undc, er, hu ,]p itie k ..· Ltle hilugi£ v.•r ille »lonb]Likke cian C i·.ii. had tii be lip.rler[ .rlhe lili under and i.er thu cahle ill 
'ehrin' I•,i .1 w ird ihc /*ilir rhe ./ 

Die,·wile,vindiehnteweerstund viln die grend allan,idle roete met The valueN of Lh erm al reN!%tivily nf [he Mnl .1(ing Ihe cab e .Uk. 1 riken 
11 e laritarde vin on/eveer 19) relergeneem, lor'.onder'i•nrde arpro*in·Hlely r,1 2in rn Inierval. -e d(,wn In Tnble I hcli,u 
T•bel 1 - yedu 

TABEL 1: TABLE 1: 
Waarde, Van •litteweer,land Van Die Grond Value, OfThermal Ral,t],[ty Of The 

tang, DkKabelroete Soil Along The Cable Route: 

Ther-IRe#/ --/Re..y Therm•! R®#il 
Plilm Nii ¢.1 car 1,11.1 /1 c• -C/'W F„6,i Na. 
P., N. H iffrweerNIM,Id cm °OW Fu. HI•eweei,Ta•d cm °C/W Pu•Nr. Hitiew•r/al:rn °C,- 

14' 31 299 61 34 
/3 11 / 62 96 

3 12S 33 11 61 
4 =.4 41 4R 
5 94 35 125 65 141 
6 . 16 124 66 

12 31 41 67 

8 1 1 / 243 6g 101 
. 79 120 22' 

10 . 40 91 70 IR2 
I1 41 45 "19 

i2 li 42 48 12 185 
I 1 42 41 192 73 164 
14 . 4A 164 74 !61 
. 41 46 15 
16 141 46 145 76 160 
!7 197 41 102 29Q 
1k 228 1. 7g 190 
19 80 49 1,8 Al=. live R,iut. 

Allerilliewl Recic 
2(! . 10 99 79 

407 51 74 Ht] 74 
22 /1 52 97 8 i. 
2, 1414 / 1 L1 %2 
24 44 / X1 111 
li 55 14 . 

26 56 I 

/ 159 57 520 
28 /0 18 155 

42 156 
to 1/ 61 

4 1.; 1 ..81•[.4•[E VII Ki,BEI. 4.1.13. CARLE RPECIFICATIO' 

4!331 COPPFR .I" .......'I CONDUCTOR 

'rbi conductur 1 N /' annealed un'I"'. copper wires, lic gel,ier h-i i. compicle' 
il,1 11 t.gliwidu iinheilekle koperdrnde. i.•Lrn. .ind e,reuINr r. • cnrd:inee with fir PuhliCLI On 228. Is, Editia 

perien,ririnnde-rm nareensiern/pigmeliKLJ,Ighq.,Fer•w 
43 1.3 2. CONDUCTOR SCREEN 

The condull,>r 
41312 'Fl.nFRRKERM %,reen 04,rhitti i. e*Irlided Nemi c,inducling 

polye•hyiene 
Die gcle,enke'll I·:liwri irn deilrper• h.,Ir"·leter pll'21!ecq 413•3, DIELECTRIC 
4133 1 .....TR'IM rhedleieetric ium I .Lfaciured frem un fi,IB,icrONN link'il rill>ethylene 
Die diclekirwril 1, LI' •Ilgevilke kni,42.rhon de in,la,leen ierviard,g The de!.i,n w•i• -or n •t-es• [e•el of 6,4 kv/ 1 

1)|c i|Il,•T .' L. 1,r 'u •paiui LE,gi•lak 1uu 6,4 k V/[arn 4 U N ./.I RCRI¥/ 

4!,1 AARSKFR'.1 rhecorc .creenconNI.1, M Mn exiruded•rilvukin,4ed,mi ecnducting 
luver "d i' (]r thi 

Die .4.'Imi huil:um fr•e.r]•pi.Me typ¢. Lil 'n.dew•prree en gewilk,irlieerde hillfpele'er 
i:,4,0 '11 4 1 3,1 5, EXTRI qiON PROCFAS 16 - di.· breekli• m.,klik ver•,derhl,re lipe 
4, . 5 IF.t .PER'PROSES The conducli. :creen'.leuric Jnd ioie fiere'li were .iruded ina 

ilindemo•erilin 
4,3,6 .... 1. IHIFI,DING 

een w IBeri[12 I. die :inder h, uyte wi, die a·Wr,·nprnA 'll.e· 
'lih 1,r,J (hcr thel. •creel. I Mift 'luminium lipe in(.calated [apc i' g ·LI!pll. 

41116 ........KER'IN'; 4," MET....C 'HEATI 
H Li ii,ir dle irir™ern· u.1-i· '11 41,gle ilurrin ..1,1 mel '•1 1.-r,Ec A corn,galedlillimill.im 'd. I. applid ovirth' cor' s.re'nmetallil 
•i•egde hand,e.ilid .h,clding 
4'.7 'FT........ 4 1 3.3 8 ANTI-CORROSION OMER COVER'll 

-I (ierierlike ulun•,nui•u:ill'I'el wi,ril 'Lir de metit/l..'Inin, min, Thf c,irrligalrd ulullum.im * ilh is iover¢d %,ilh i, 4,5 mm •iul; B]duk 
•ebring PVC iIi,orrcbi,•114he Lth 

42 MI-0..1.11:SE VERGADERING - MEI !980 



4.I 11% ..BER. Fllpr«; Ilt[[TILI•El<KING 4!,9 PIHI.INC F. FS 

Die eeriffulde ulum,1. n•h,Ibe' uord mel n 4,5 rrn, 1,•Ii ·lart Pvt ' Lch le/gih af i ible wis 'rcw,did ./ d pulhng c>e for Idyir' pur· 
•iliLL •r.i€"inpi•inhii „1 gedek Pate, 

4 1319 T.F.1 1,SE 4.1 11.10 PART]Al. DISCHARCE TE••TS 

P"l i 11 214'harge te» were i "ried u, conii,•U©'44 :1 2 E' on ih¢ lowl 
le] Wl i rhe r.,hle wilh J permir,hle ...1 JINcharg. nci r•:.i ll :h. n 

1111 ic, TOFTS;F VIR 'FIEE[.TEL[KE i'·<·rn•DING 5 pi.[i . )111[im' 

T wi.e ur g.deel" i,nl|_di·L,& 1% danhoudend le, 2 4 4.Ir dic hel: 4.1 3 1 1 

kibell'.ngle nici ·n i.•laa,hare ged•ekel ke ont!.dins var n,u me,r n rhealilchd.ehedule, 5chedul: 1.gives•inlior•elicknia..'. 
4 · pic[, iii,1,•m' i ng/voer [Ipplic ible io ihe ]32 k¥ CrOMs·lirked polyethylene i,isulated able. 

4 1 1 1 I 

[)le :111 igehepre iyl t•, R¥!ile 1, dili iommige he•Ord,-Nd¢ van loc,•i· 

ni] op I U kV kruiyeb.le rolw'I]LUn·gAl,lecrde k, bel 'in 

5. I....... ViN in kv ....... I TH. INSTALLATIO' OF THE 132 k. \LPE < ABIE 
i 1 1/ " ....ihe./el/1 5.1 /2 . /UPE Cable Sys. m. 
1 pi]Lf' i,irleheg. Le'i,de*kin,i"il ./grurill/diel. kV·kabel 1·,gul 2, alt ... hAW' i. 1·crrn c dingr,iiI of he 132 . /.PL 
>lc c-ble •e -,-ter, 

01] dic .ilitgram wuri. die*rill·le er, verhiuding.ilite mel clf· Ontilidlair,Im,rheearihingpi•inls linkbo•swithdrr™ordor,rob 
ili:/ vir. Ir.Ir ve-hinfll - ged' handing ele I. ted 

The Lable c,]gth. K,lhelienpit·q are igongeve•r Sf• .Ipp"i•x,riatel> go mci-es .,rd cre»,ci,din@ 8 m 

endiva•deur·virbinding•uord hy,lk. carned eul ever> [wo .ength nr I ®0 nlcire'. After even• 3 000 nures 
Iwee IN[ch. i I elk. 1 (NO meler. i.ingebrir,8 R> elke 31)00 meler, I 

or thiee •eet or: i. 1 •10 n•eirc', lh€ iable NheaL. arc wthed. 
dric #let v,In I [X•) meler. wer,i die kilhel,imbi,!4el eeH,od 

Al 'he •uM .1,(in er,il i[ Lhe aih e. th. cable ¥he'hs arc 'Iso larlhed 
By £11/ %,Ihli,¢ word diee'liulsel . die laibelcni•· •ok mard XI ihee,ir[hing,•dunt·Lhrough Ink%,vihicharc•luatinwaterproof 
Alle .r•line •[ird .urmiddel • n kii•reklukke in waeralgt¢ verbin linkh,}xe' Il,•819e·ableroul undlinkboxehrnounned'inlhecable 
d ig«./ 111,19,5 die Mete el wl'- die k.te i. d ' kabelend/- end :Lruc[•re• .11 Ihe SU•&1/L]ll• 

lure - d r I Ihy ,•le• eeriw Heer I. langehring 

5.2 LE VAP. D]E KABEL U. 1AVINC OF THE CARI.F 

GedLrerii.t'.il I.6. :metdie[6vandekibelhegire,·o" Aprl 12] c. hlehing commeric.ed'hi uL 'pr, 1976!indw'geompliled,)11 
1977 vi•I,eq4 ro(•ler •ollili chedule nn 6 % 1477 

5.12. *iniee(oerusimp, deurdickontrakieurvnoren, gebrmom i ' : Mech,inical .rl,Inl .Ippll., hy i. Con,rilet., lus ..d to 

dit k- /11'1,1,/ 1 il JI while m™,111 [e lreke9Mle#Sill 'nbilic kleinmutelil·unde piL[1 11!· Ihe cinble |Llbouru,14•1> Ukei. ur· LL-|Id¢gre¢ 
hel,1 h,unoor'ebruik 

w,(!1 1}le pal]Ing 

Cable rollers .ere rlaced , ihe bollm oflhe lene' and u. gled It 111: R,ille.,wipdle Nlak.n die •Ii,le ¢n tcen n ikulnthoek waardie u· 

hel om ·n •raa, le,rek moes. word, .pla. 
1 2 ' The eahle, .ele l id In ihe irench Ir n n,Lt Filmnrion . leo.m 

'2' Ki,hehi.r.,©pliel.lak..dle'll...2..mmiddcl[.raf· cen/re''Ind le r,1,/ cablew. pled heiween le :enirerha. and In 
tul,d vull ]riek Li,Ir if yING ,·irl die !endql, Libel iliser" vill die fase' iii.te• rhaie 

6. TOETS' 0. DIE KABILL I WERK]/G TE STEL 6. CO'll'SIONING IF,¢TA 
|)le'lle,nalke Lil dic .L¢1•el in we-kin, te tw.lim o •pan· 6 1 binal lam,ni•loring [cs,4 were carr cd ©u, a 204 ]V DC for 15 

m L, Le.,1 /4 W g. slrihirr: 'ir n ivd.,iur van .fticn rinul. met minules betweer the three conducion brdged oui iind -healh 
diu Irle l'el-r% 0,/hruA en ninhuke na aarding, I hiwe. te! ig [I The rec·,imme9ded les, iNwige twis in Ae, .300 kv DC, but cquipme' 
der w.inrheii] w..lie :Ilnhevi•le '1 §•Iinnirg vir die .<Dop .100'• GS 

a-lable the lime w.g nnly 'ible i i hold.i volia#• "264 A'du, L• :he 8, 
.eli n., Ir[1,2 l i•ruttingdeslyd%he•k,<baank•n high •Il,lude cond,Won' 

•,gcu lg V.in d e h™>g· 
le bo 'ee•r..le/'n 4.•inninp van 264 kV berclk. The lenk ige cilrren, was approximately 0.3 mA per kilom•re 

Die lek-•In wag ongevrer . m,• p,r kiloacicr 60 Commisgran!.ieR[sontheoutcr•er'ing,vas•arried:L•,ineaeh 
phi.,1 10'V X.pliedb.1/'t·enth' I u..Ium/calh and:,r:h, for . 

let*/diehiliti......elkefu=wa'/ci·ripnnilig.in Ull. inmute li,|Ntheinlegrtly ofthe •in, The Ul'Leplable,e•kupe 
I, kV gely .Irii,].r, L,16·,•11 Jie rilliminiumomhulsel e.n u,ird/g Ir n lyds curr2/1,riedher•eeniippr[ix mate•(1·k mAli, 0,•il.'0rk,fur,le•re 

-'in een m nuul lege•i•(en einde . ...ondcrhe d var lic 
6..1 -ic,inducl,irre,i,tuncerne•uremerisivere:,irriedfilit,indeom· 

huieonihillsel te Meb Die linv'in•· I.ytraom hil tu•in ongcvcer paTed furour/bly W,lh [he eal)]aied va.ues 
0.1 mA en 0 3 mA per kilii, iele, 0ew]21 

6% Le.*vangeleie,•rerN[,iri,]we"remenh·,heel'icdrnitdic 
ic,•,Inde w,ird. •eTgelyk 

..TANT)110,1... 7. MAINTE'ANCE 
. .rITE,}Mil]LSEL-TOETS ., SERVIM; TEST 

[:en kerr per par word '1 *arning val 6 1(V ge,Elrnomri,swndic Orlce every yn,r 6 kV n{ ' Pr!. hel.een the a i,mirit,ni %/ath ,lnd 
1,!i.rnini irnornh.iliel en n,ird vir n [,didili,r vii i cer, i,Lina bc•erkite -111 fur,}ne minul•in tehi Lhe Iniegril• M ihe PVC •crvins 
lip, len 0111[le il e cinge*/0/Ld van die PVC.,irnhuliel Le kieth 

7,2. SKAKFI,KASRIES 7.2 LINK ..ES 

'll ialrihirdall' ...elkaRS,¢% Vir ./.c foute nageg,1 in un, 4./. i. Once ewr, ye].all link hi,Xeharc VINULilly inspgcied locr,•ure,hal 
./ge diverter..ion is not brnken 

( ) die I'..Illy'lle!.r,sollsi. nic 'cbreck i' nil, 00 1.h' a,e•allapBor'hclurged,•crter,•lt/'·.upandbomirnonhe 
(Il] dicme' 'lar. ".dic'u.In..,erby 'lebo·Inonderen' Insulalor un dre ne[ brokor, nr diitoricil, 

D.,} thete is no w ikr dic isi,lati.r nicgebirck in .hi>xes. an' 
of•crwhinge i. nie: 

.} thal the y Ikkc15 are In (® dihir gled condmon gccli waler ] L ihe -I. i• •c. cn I.,11. ./ "l e/Liced 

(,vl dw .kgrukke In goL,clic•innd i, IJLd wl le .oid dll 'crung 
7.3. TemNG 

V,N IqOI ..[LATION 7.3. TORm •SIEV, RES]krAM·E OF EERS'[AND MURG} 
¥Al'. DIVFRTERS 

9TUSINGAFI FIERS 
On,c • year the Insulinon n i*ed hy u•ing a .5(*1 V Inc• if '.. 

1¢nkeerr:•i'Ir/[ird fleNIU,wn'an'll' 4,1;1':rle,-rli,X}VIne.cr read!,18 indkales les.lhar 1. M•gohmN ihe *urgc di,crter In repl,i.ed 
getoets. Indier £11.1.'Ing I,ler 3% 10 Mog/1.'I• i.. wi•r:I dle . u'In'af· 7.4 Aparl 
Icie, frn,1,[heabiwementionedreguhi,marien•nced.[,1.1,n 

ve,•Jng. der 7.1, 7 2 and 7 3 no maii,lenancc i neceNsa• 
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74 Heh.,lucgereekle Ii'dhoulng,v:li,inder71 72./73/,iecn· 75 110,/cler'la.:luladure,initufkr«i•duitraigh/'-14'/. 
11- edn 11,/rt•. .1 w]It.ge of lf)K kV [)C l•,Ipl ed he[•¢n Lhe con· 
dull. ilid alum ni:ill ']:Imih for el min,J:ei 

dcuriA ward '11 1 -1.111/1 n •parmn,t urn 1011 kV f rhkrcirni lu•cn 

8. il ()TIO' R. lillI 1JRION 

r. firit q. in af .hle wli. 4.41•he£, ir, or 9 June 1977 

[>le hu,illfc I.1,]IliF ir Jit k.,h,51·.i.h:,ir,!wi l,i ie.'neveer 110 Amr• ,•p 1/ lo•dirg on 'c eable' . • 1/ monien, rel«+ I.A. .· 
Lili heen - die / 1/ a.,ri,/.ivn die in•ke, her],in ,•i•n· vir 'n 1.idir. pr•xin·diely 1 !0 dmp, 01 one leg of ® rity, a• ihe »ier is rlanned 10 

aer lor Ii],Id gmuthi (i,er Ji num!™r if •edn Ti! i ;Lte. •Irly ihrec 
.Me i .ir n;, Inwe·klild• ell,rg. n i,iu: ueen moll ikheid >rde·• ne nic. ye,irl Lifter/,1/imisgoing, Iri'r,iblernshive.]I:u-re. ex,upl mine• 

d li, he 011[er PVC i.helith• which W.1% CILL. [1!L• 1,211:,hu ihri,urh Ihe In h .in mil da· h•,1 ingr,ki. •eval wai,r I,cikadigmg var cle irn !ge pvc· 
1. Crvirig [- .indon one oceion n·rehunieul daruge uus dkilc•o 'imhukel 'i..u j ill/'I Uiel " i I 0 4,1•'eximhilt·* uun ,•ie lig /· the c ible. pre•ilinab!% ny u ripper m le hed le ti hul'•liwer The Ikein hut, en 4, &,renpih inder reul wi,ir ,_,It kibel vermi,1,2 Lili de Lir I land i,f thecahlew,14Awhlhnt, lihough Ille :iluminium %1·e,1111 %, 11• dania@ed 

p.. Igit r I In !1 •['.1,4./Cr he•k, dip ..,% D. 1•v.ill. J u. die iinnllihreee,ires twoof hemer,ni,•ly.•Libiequenl ];1,£.itocheeh 
k.!hel INe'L€r. d.,L,i,hun„weld l. a|LImir,un,imlLJ|.jop., dri•: ,[re be· In 1,1,2, (in 'he we h;i,ily €Hm"d r m ars Indic.,led n,} phy'ieal 
I-4 -1, . r ilillid 4 - d LL,Ir I Ve '1 1411-'i' heikudiging .r die d .,ige il, L. n: I. i. nd oor• screen 

" le " d unker'r iii 'n 1.,h,ir,i·.'·,linitoe. • i J,qrlin I |9 die Lue' h INd [he drim rige nul heen de,ecicd by herurg *is probub i thIL' 
•·i,il,d• mleelie• #ind ki•,1 .or] nie I .ih u wel,Ic lill h ive been in iervice and nre,lited inilefii,itell 

H ..ir ilir'yell, .&.- ex'urience, [he Aulruil lin ..lient ' 
1,2 .&,Inl ile. mil ille k ihtl n,Lwi k Ir n inh•perk/ !>[1 r] Acr· 

k. -1, -1 

'/Ir] 4,| LI'Lie L|ill., ilrille.... drle './../ dic .142 n et u·r· 
li eue li , i,• 4.1, 2 ./ i .in /1 redi.n' d en, 1, tile i 

9.....NGS 9. ACK'/WLED'EMElli 
Dle i,pleller neril .1,2 4!,idgrud "in 8•lur• 1. ,«,ink ur die T he :,ii,h,]r wigh:i iii ihank the Tawn bune I of ]34!I¢•burg for . op· 

pi}r unit• gl•en to him lo pre•11 Ihis paper 

Verder wil die Li,wrelier.Ii,1, Mnre R,•11,hl e P.,•ei & C,]mmi'lik.ill.,11. In addilion, the 'LI[har wishes to lank Me..: Republic Power und 

bed.ink •ir die huipw,Ii hull• Ii,·1 3,¢ W*liiehe I,t•nderhedc .ult Il hier· Cimmunkillins for,•eaNS[Jnce,Iven ihi¢ehnlealde,allbu•din 
•4rrep,™,el of ·1»raper 

SCHEDULE 1/B¥LAE 1 
SCHEDULE OF TECIf]•ICAL DETAI[.R.11¥LAE vn TEGN,LbE Hk>40•.DERHililL 

rn i. n.ArR,prION [OFF.RCON,ilaUKCAHLE 1,1 OtSLILE BEg••V•NC 
Ick ...........IR NR. 

N•m.1 •ork .•ok,IN,b-.n ph- I 'kli,»*i,verkiminim'-# 
N-be,e- 34.19.¢-r.•cnh-: A. Ulre 

81•46 *:LO' Ur.•Ile••8.!clci 1,1/ 

Sh,cl.*.i.r '0**CLr•u•u.• -•c. r 
{Sa.•Be•f.Le,u•V/1.1,1 

01&,li•=L.r"Ii,n,1-,Ir 
&*-In'.i m. 

Ma*•nwm IX -lincce-.•rpci , C(]0 M•laim•m *il.i•enLHMd .An rn01*of gel••i 
[•mp.(i•Oac•,-i •.1 «43/ *-!crvNn¥0 /*//FC •hnh 

*--Olnmil,• .c.•*...r:*.I .•ihieeph..c,...,i•30/ 0?M ilrirr•,b•wpiecD•ol 
.Im.1-,™1.-p-.•cil- MNk•m•,n.•Ir•...p-i•n.•p., 01*Ill.L-Dulnpl.1.4/10 015 .•Iv/•ul<.abll I 

9 41•... ...urlm.rc-/6,0,/r M.6,1/r, IUU,•irL,il. pr. pc, 1 COD 10[]Dmcumufcomp,-di./1.-1,1.1 mel.r•.n•Ile*¢1 erill,wm,IL·,1 .d".1, 
•1,/ 

O 'irl.....Mihi•k••i.- 10 M,9,-in d•L• v•,• I.•I•i,imILL,r!*| Il:.L In' 
Im ...0 grip•.*.Im Inm 

/1.11€0 [., M,1.1.1 lipr {U••11.4...Ing.•uW=X.El I•N••ie (i, MaL•i,-I X 

. M..I r.., (R*In- {b• VerdJur.i•,i*.ft,clude 
•B¢•ti•I,•8•pr.c.,RCP, 

1 */ r.duelill.UmpU,•id•,c,n.r-nd 11•lfG€i.Ic.•umt4[cll Il.•.•n rJn,Iwin 1. clt• 
L.*.# i•.. •/11' 

(ne•1.-h•N:Ic,ir 
Pe!16L,1.) 

(bl Nom, /'hick.- ml, INnmir•.I run 
n ./, i.•cli.'*.......r (•.Liudcd.in •¤n••,Emp 0 -IC••Ul]IE*| n*hk•m6!,• p ,L /4. 

'.} ..1.1.1 'Gly.i >. (.1 .m.1 
(.e•J.-I 'al'll 

. 4-.U... mm M .&„I# mm 
1. ein- * (,) &/ 'AJuminuml.reD.nul H•ndb.nd (.) Malci,0. 

.&...u Im 1, '0 Im.•.Le mm 

Irm N„n• ii.I.df u f„kic m• * I bindh.Adc •m 
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bt·HEDULE 1/B¥LAE 1 (•tlinld./Veri., 

"1 Allsr DES©•Illl©N rn,pERCOND[·rm»C.,0. Klot bliLE 1,Egi,R•WI·,i 
NO. KABE].&!El KOPERGkLEIER .. 

16 /•1'hea•' ..ie.i•1 M el-1•1111 W M Mle,ia.1 
bi M ,„..,i.i.Ilik 

I ..ini,In./.le, ke 
..U 1 - M 

{•> Nomin.Le.dial.dil 
r•.of *6.b mm •m,hul. rim 

d .n.,•aldimmeler' /1 4-111//W=Im •.0,11 MIn h 6 rim 

I.Ic, p•.I#. eaih Be,k.mlim,•hi'h.. 
I; Mi•-1 al&. CS-, I. €8, Mlit.- 

•b) Nurlim!*1 
•In 4 d,ki. •Ird 

(c' M .4...1: *- .m (ci I ni-,i.- Im 

N-,r• 0*r•1 eND•el·(* ed ,./. 1, ••min.*c.wri.1,%•1••led' 
U. m. irm 

|' *. i• •,i.„•4[0.p|¢1/•bl. p.i N-Ir.¢ mail •url •1.ckull ..re, 
I 9, -11,r 

I 
Mirm•m*,r•li/*-n. rk/l-r 

34 m n.-:ell•gid 
h N--N'ineri•'Ble.ofnlphJ N-In-1.·d.wnm„ i•• *In• *h•.hwhihec•,eiuri,g 

.1.•„,il.,.d ..,i.dc.,U.p.v..di.k•bel•18kon 
110 word 

CipJ.11• orderilel •»rd c,t Jig urlde.5 .•c, 0ms'h.d. 
•an 1£'/r' i. amp 

I•.e /,Al•le•eal. e•23•C [ 1-J 1./2,1.11!LI. r, 23' C *o'.y•W Omil i D•p =Gcir 1 rl.ler 

VJk•Im•m lempeil.rtc i•pl 
/11 4/ I.Ulll •Ul!4U•LUr L. 

ci•,Ui.yry £ehi. Al•¢r•e,e•Mak•Illui,LL,ni,•- 
, 

Om,=•i,•,em'.[uuran35•C T•er-•1™•.tiIi,•r,•,1 le#.r/,Ind.in#re dll' 

(I *.&81'[ 
..•p•N.'Ccl,il ¢b•Ainp,[e•r'.Ccl.iu• 

MM•im ,• •per.1,•$€ 1.1.mpe Mal:,ImUm•€,kiempei.t••r•.n .awi 91] •ele,e. &15.. 

. Ma.. pu...fu:,u./.h.q•,•,h¥, 
Lle."sditre':cki 4.Lild/- Ii#I. Ii],lil.I 'rc d@.1•1.1•r,1 11 1•m,1.6 />m,11,0. *ll.L, op>•ialin,p-ilie,••1 r,irm.|.•r-k•.•I• •e,#Il Ill/cll 

(' !5'Gl.Ju 0 

I .M.,mu.** ./ak ...r' 
(HI limp,ratuu, 

Mn*•Lm,Ii,le.L -ii •••]•*•lmp|c•.U B *.••Ickl.Ic-¢,1.In vul e•' M#r|0»nic,imuflkr,#a5. ./1.rl/©,Tekilamdic.f-,•cLA•• 
ful-alliccik•b.I log.li•k•,Id!:Nrurl= 

d.c!- .al£.ef'll.*''•Ur' /.peralurc . 0. 'c•,c• m.rMII,•.#el#•od kW 

I ./imu..urrfect. urgll:n,Ni'.1 '6 Ma. •,imailwij€Fpklli..I• I•a•k¥ A „.r 
ro,m:Il :q-••4•1••Lir,Ber,5iwre rorii.Icfick••,lure,IwirMdiJ..rn, c.,i 

Ir,• uL [•r Le • .i uic £.r M, Cc6 iu• 
{810'.»nminaIDullug, 
. 'Pn .1./0. . (h) I-,9/.• 1, 

r' r.•n•.IM.nin' 
. X](y•rl-n . (d, 207.nerni.ule.n•mg 

Il,C111, Ilill.I 'MhIUIL•nd.•Inn' 
*i.i.•cablene. 1*411.11¢.€• •Mn / tc kul I .r I *]flm.i 

L „ili••,g,„ILI'on. L]' 'cf,KI'rl.Ic• il„1111.kw•r,1 . 
i.,Ill e-*'.WI 
I.-a,u„,urrerin.in,/ad,„el ,• •M'Imwii •Ir• -le,i••c -. ila*Il•CU 

£•1 nd LU 
kW 

Dlei.•,1.*.L'*u.I Dieleklic•c. -a'v.Id. 
gol. er•ke.rn 

Dieleebl• *ue„atthe.errelor !3(:le/cK Ii.,i„i,!W I .%•in bil Ii,Ir 
1|:. M••1,|81!On 24 

1•p.-(il. 1•put•sr.in,1/6,u,JI# 
W p-/1.0 1,30•... V ,0 

"Kil€.1.. W 

. I'lv.1..w.. V .50 (b)•0.1,•Ileil·*O' 
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SCHEDULE 1/¥LAE 1 (con// ri.I 

CLAUSE DE•R,Prial Co•PIRCOND['CTORC,40LE KLO•Sul F 11F91•Rn!·4/ 
KABEI •IFTMOPERGE!,1•ER 

Wil*r .*'beil,i,• rc: '.Ir,• ,•u'•:i,•n[7, krlik U•i'ir 
1/n. el ,•r full•wm'•u,41[•:m• .•de •ii.Lu•d•hcd•,i•J:. r.cki.jd 

1*/5... i,;Ok,p•,k•'ii/[I 

I .,t.,1 5mn/VA *,11*.B. I .*cl #:I 
4/ R.ted f#. 65DOP.ak/650kVS'. 
. ..F'lld fOk•Puk•ED.••i,• (d) 0: •n;1¢I.di,i' 

1.-dth-(inlii.1.nNuf-•ble Twit .indc kLI•i/[dre.crmLI:„ * 
1,1» •m 

I J..-3,0.,•1./i..... I T•..kn• LI'r..c.,•,6•..,•,1 't- 30'ME 

Cend L•11 • m pe./Lurr UL cm' & / Id h T.M™. gl. Ir dir.1,•, •n 
•1•m,c.ble full,Nd,4.-¢u 1.¢. 
(.11 •*.*Pe-•die 

Bu **Ibulln'Ir.% I•¢adir,••ah 
/ Sl. Lh le•rlf€.al,Irc *'2 k.end. Tem•rel JUIDJ,i„,rhllaul •.In-il 

• 1,chlefull'loa••,ir-1. 1.. .irde. • iun,cil„m1¥nrd/• di,k•hel 
••d;.ful'r ./le•Ci.wh 

16 In•ul.-Ine.pe, I *Il 1. W•em dnd'•e. 1 -1/r. 
J•™4<oir«4wl'Cck- me804• •0• hu•eomh•.1,1,1•'.|•••11* r,j. 

" .LI,Im..Ircepc.1*•cl. 1•IU.Ic-e.r.i••d pir *. „* hn-'ouh.i,•fillr' b J lIC.•ril U»J hi. 1.Le L-- .U ... 
•- 

r,€.( h.] 
. M.*,-0..riod fiw•••M.p...bl. •i k••, • • i.•,f KIi!,cd 1,1 &!, I- * /I Ill LiliN••ad I' he.u.rd Ii' leJ••,i..,i•blc ' 0•ic,-1,re& r•:11..he,J»Id/»rd¢•re.. iul u•(A|.•c|,•in'.ili.ual hadrhcldlielluw ,/1. i. i•,e .i•lu. 

d e• bchi,Irl *,I nk -"Il Jil-]nnull 

' .dli,Inde, -''pr-bl:•uld 1.Ir•,ild./.•. *•1 In• waa.e•d,1 
*.I·hilii,•lic,ir p.•irc:J ui•LI,ra•dE-h.10.b:,0,•c- 

i, 

-«-Il -e--•r'/h. 

•hi:.*l,1,•/. i"ic 
9 •.1Lul,e,•rde/•I 

40 Min n#,el J. / .,1,1€ dr•mi If -n '1,1,-r, illm•de•.pc.vN,l•t'.1,"lle 
4 I#nik.e,• gr „'ic d ru rn• Ali.•n•,i,aim•!104: ll' 

" Ch#-r Diu,h 
/, Wid' Gi b.. 

I M------ ..•,flum/rw m-v. 1.h.liin I 

M„x-iumdrnm6„,IhW•ble % . ••k.Il-&*r. 1, I kmb•1•:1 
I .•Fl•.qu.In=.rel.- 1,1437. 011,h,hm 44 /e o..i,p#•...rres, 

. 

e• *NU 

W 

A 

/•'•Im••//1-1.I 

£ 
5, I :251;• VE 114#4' * ' 1 L-./*,r•Jl.- 

m 

* I . '€651-· 

&? ,}. S 
W 0, W° 

• 17"I.....c.,i.•, d. 

%4 1 -7.1 ...0 

-1: 11 = it Ti24 1 I.*.7.„.MI 

54¥ 
44 1.1. 1...Ni 

4 4 

VM.0 1 P<,NIE'¢} 44 RGADE RIN' - ME,J I,xo 



I. 

. 

When you need an instrument transformer, 
Fuchs make sure you getexactly the one 
you need. If itisn t in our standard range Al 

-1 welldosignoneloyourspecifications 
I andwebacklhosespecification.withatest 

certi f icate. Because we have the necessary 
equipmenttotesteachonetoensure 
compliance withISS 3938-1973 and IEC 185 
Thai's an important feature inmeteringand 
prolection, whereaccuracy I paramount. 
We put 1 he sa rne th ou ght in to de/ gn a s 
as wedo intotechnical back-upsupport 
Perhaps Ihitsanother reason why 
Fuchs is synonymous w'th instrument 
transforn,ers 

Fuchs i Leader,inlhe 
Electrical RE ele€t flcalliel• 
Industries I 

.,1.73- 
1%: 
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Pi,wer Cuhle• And Their Acce•firle, Wireq [ind CAbleg 
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S. N./9/ H Mi>Ju.i, O Yaliey.,ma. K ..[l i. qumltal, Ah,chirn Kuwawaia and J,rn (}gura i. ille Res,0rch 1 nboralory 
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Distr,hu!,4,n (in(ererce 
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Die Hoof Kortr8kleuy vir die Kontrak 

(2) Hinichi Revi¢w ¥,il . (19'/ Ni, 4 "M[,IN,ure Ah-n,[in ir 
Mewalrre Rer,blic Powerand Communiaition Co (Pt>}Li• s' 1 In•ed Polvelhylene 1/yumled ( Lhl. Cu.ed i. 6,!4 ar 

Sle•Im" The Mair Sli,Contrae[or forlhc Cb•LrH. 
Dic Hi)Dfal,Lcikin,frakl•ur vir dle Kimtrik 

(.t) Me«rs Sumitom' E]ect•ic 1.#.. Jap n Kle.•Inr2 Pi•werln•,Illini,int(M>>ltd 

BESPREKINGS/DISCUSSIONS 
I r .. A. 110.-· ESCOM w]...ri)Lesh Thei,[hurihinglhatimemu•tremerhuri•thullharw 
3: i Folmdni s.obt·cong'/ula[.n/olly/nhis//per.whic'/ I 'lq' n Inter preser: in lhe /1.E lim le di.cumyl .roxide which i' 

* ed n•rmnlly "Ned ir ·he cirm com•rehen•,ve. b. 1,!50 for his pioneering .Im ·linking prrice'., e•'en with dry curing 
pri",e. 

In offer,n@ 1.4 comme...00 1,1. / put thi, pnper into an E.orn 
2nvir,inment 11'.I irwl try Iind give Folen'lul =i]' 132 kV arid %ay 88 kV 
cuble •lime differe.[ T•,)LIL' Llf VI•W The safer btres• level of 6.6 kwmm ls. frn. 11 pinneeringpint I view. 
..kin, Ir F.Imann rall. lectill h> 2/,in - here very ben;ible e•en if & more robi,t cahle Ig previded zoe. 

IR9 11 

letrnetukelhepi,inlilf d=4Lheli64 Yehitablils-lainly/Llerthali Ina l in Elnl¥ agree wholeheartedly with 'r F,irlmann on Lh,4 4ecti,iq 
•Mihed lines bui it r,INI be rem•mhered ihil eable• Of lh¢ ihat waiBr ir the LL,11,[u.lur isfutul Bul l %-uld L|Mli ninfin]..1 waier 

power 
iree: ,un Lic.ur with ail u:trudedconduilor screeil, . huve had ,]r™ in rating* lind voliages cowred by •h • 1!J,per elin h,• i,Ner•ely Flffecled in a I k. C. 6. operation by [rees Dn their muls Jug Ihe tnme 'lline• hit for . /ren 

red.ors Cabl..rem,iqui'einlhegrillin,]Inkeeplhemlhermill) 1,1.1 

iiable. a pai,[of whict, envir,inmerni).1., Ilhillk, unm,Iletely i.n 11 .h[,uld be 'r,Mled "111 here th,1, ci.er dal. h.e In effici of 
nware degrud:ng 1/ semi condi,cling screen Lf me pol>meT kcons[,luled 0, 
3.2 cer(Lin chemicill' 

Cril, |Inked versui ,]d·fillcd in 111" Rand L,11,1 OFR R/,lri lili filled Onera•ufinclureractuall> •etlinred L·(]p•land™ the [iwer luyer 
cable, were required in 1964 S[, c.r.quen. in i,rd. to he I hil Ntranded copper conductor 1/ obvilite thi, phenomenon 
.[-,imnl• we i./Ir¢d nill'led C./ servicing equipment S./1 1 he le'l it i' le:/4/ r> li, include iri Ihe ipul]..li,11 ihut .,11 In Literill' 
ni,w. we can cut up Hnd ]L,iril [32 k¥ cuble ,• eahily uN Nonie 4upp!> mu•t he cummiluhle 1nder ull far.0-ble i,reumit nee.,Inybi!11]t![in 
tiu•hariti•Clmcul9Eerinll kVcable Snt•al,econ,ime,Ill•i•eE[kn, Thi% may bc a bil ,dgUe d[ ili. •p-fi.atiur, p.npurJtiL,n %¢dge hui .' 
we elin. Lind de rfir: der •il'led cabl- lihjel . /ern heing In le len,1 11 lili er.,]rEIhin a rehable mlinufacl,irer Inve•ligine• youreable 
P W V [rilingle ,]Id l.erefure reuilily 'crei.!hle Milciall' rep:i 
teainh, 

1.All.1 
Thu higher temperulure referred iii hui, IM tlic conduu,ir I.ri,purdthri 
Potenl 81 userishould nete th•t [he S A 8 5 h•ve gaied ihai Nothing 1, more lrile lh,in lh' :lemen™ i,b,Dill •'row,h handling' ind ln lheir m 

filir•reairen," Anexce•/.1'orin.'inddeficienc-&1111. wiligailii. ihenth le.rer,ui,re' i'/t /4. m exceed 50 ('el'u 
Ner,01,% gerelily ... n .Lh 'fric,•n/'il cun htive adve,42 con.e(iuinees wilh till [ype, i,f clible.-1 nil' 

XI.PE.abll 
1.11. to 13.12 

3....2 
1[ 1. .1.feitingli, Im¢e./. Mr For¢m•inn did nal d.- relr.:rin. of 
the Th,·Ne,ilingrn'Nll.dareoinve'innlil fnrihiuype/fcnble Or,Ne.' L,ir,! M/'In He i' "deed Air,Linale in hnving -hle Irilm 
repu(Mble m indfu.urer m Ine wi,Lild / the 11%2 nrhelit Mhrink m .r Ilk ful u.e duringerner.en 

£12% d,1,1, foll,iwing up,ili In,& direr,Mne·M. po™iht> fi,re immer.ml u•e .e qi.,ill of reirlicl,£. / 1he I.ullition Islin .porhin clinNder• Th,i i• whal WL did ai 42 kV • i,h • ikr Clll/' r2 a]L' 
t,(in at i L M m me al indicilian af I he rorrecin¢n £, f the Wilv Lh. C Lhle 
hai. heine...' Thi• 1% frnim 111, 3.111 conducinr ..d lile,!ruilerscrevi 
•eed po•nt of viek 1 huve Iii {11).L ..lhe Li.nele have 1,%1/,1 1/ r la•ed e. j,/m 

] d. ne[ think thai retrucliol is . mi ch of n proble. up ./3. bill In very lh(]reu£hly .Ind I hi,pe vilh E• bia•10%•4lrd* .hermid les™ 

v,illd• e (h,1 irli] withilie thkker.r,sul.,1,4,11 il ilne-%,)me Durin£ u] liverhrils milily inur I le Irrn ihil wirne hle enrnminie• hili] 
de ·rated Lhuir loin. Lhermillk he:liuxe (ir•rel.ilive mi]vernelit.% hulwuen 
I,i•%, 11!,ull.m and L ilidu'lor .ilh thiwe iri luriou, i,rder4 1 will 'I Ret•clion of •filne ] lum h enntidered lr> he qal,%riaor• 
very Inlerwe• in liny ¢,perience• recnrded %hen thENe c.,hleN :et t[, full 

3.4.1 11,1{1 - L •ery Jyclic munner iwer a hing ,™ul 
The -imly mali•ned |Ml of quai fins Meomprehelishen*m A mnidded loirt must surel. be a be[Qi oint ..1 I' ·herm,ill. Inn 

cnuu gh trelled hy J rroce. i,mer during curing Th,% p..., er' u'.*. the 
The -rihal klear]. Power(,immr,y ene nuer/, [be!]eve. ale ci]•rec ir JOInt hai he,9 mille eliy.ell the w y thal Ille oub'/ wdhrnale Th,4 1, I 
th•r rcquirernel:. i,f a nicial shaulh I kni,w L],al LJM.. 3.2 m,Jile krydarah.crequircmaili,hanYJuin• Whill/the.Libleciofjoint' 
w,ihi,ul *in and [!ir Dul,h flir IN=e hury [heir X[ PF' Luble• 1,1 1 ihead recod Lhal in my cxper,ence'ingle c . 0,1 G led cable joint. 
water·lag,ed griund and i,re ruit worried bin al Ihe gie i,me,ihe> do .r ... f no, quicker, 1{,nlakerfuin /1.,ir. 
Mt •n- hern Pr•,1.. ihi: N hecilii. ihey IhemNelveN ure nil 4.I.12. 
•ure inEI wall lo gel |[K L|mice €*perienc¢ Th•:cillr•.Imuyrc•ding*i,re tome.ilrinle-.ilind]*ouldlikcloe• 
My eKprrl=[1• 1.16 In.|lal lf,]rl• h• rlin e] •R fu 6™elll h,r -y pnnd ©n ihb mnier *eclive I.-• £12 •HV cable 
envimninen.•im¢/In [/chnic..shol W IC. .lureir eve'il I The *,ill reqi,liville. i. m'· .il n,] uxe urill ihe mii,slure anli[ i. 
power finlure t .Imn n • qi,Ile "re h.u i.me munil,i,·1 ire.4 Bel Iiwil' inaude,1 frir #i,ch reild,nF, le:11!.in!• 111.11 111,• Li,uld be : bil difficult in 
wilhoulamet•I•huhhin•hey,/ I•••*rew,in, lil rock 1.ouldha•cihoupht•hll,f . •e,ikmixeoneretchaibecnipecified Ii,/'Ill. helinie :ccerwry •ah- wnhail[ m.1,1 ... 1,/der anduic<lini•Nace#igh' e" 1,Lit[hinvouldhuwbecnbeller,han liu,h 'fric., .ii' ' 

ihe .lected backfill .hich 1 Ike [/ menn, a .iiI 
344.241 In nny cniei, lime. 1-1.,]-med .able;,9d 1rench nur for 'hcrecabIC· 
1 JEre• 1,4 dry ".cd pri)e",3 ure inrirli,el¥ helle, ih" %le m " il ron [hm,1,11 higl' "g" Lir'll' 1% welit,Jil iii i. seleeled haek fill ic, Deighi 
•..ni /14 'Ai,ged,Jel Ihe mnre h•mogenei- irulaii©Ii oh•nined 4,[ c 51,3 may 1,1 r" 14 + •uffie,enl 
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How many times can you afford 
tomake the same Cable Joint? 

With 'Scotch' Splicing Systems, 
you're sure first timel 

A.rnow•n9O•.liedaDro.i•/Inl Skimping on low-price Jointjng •,e.Ah,-6.4 
P,-,lietGhed-nD - Kits is false economy. Sooner or later, 

IDC"'0"f•eill' .•• you'll probably have to dothe whole 
M•.¢IC•tr*Goll•dIP :;<• iiI) againi That's why you need p-•b•lch•d..itil 

·Sootch Splicing Systems, they last as 
long as the cable itself They're made 

pl.,i,,1Hpbeil,•I,Marm-I... •// toa-kdp.nlum. - - .-Ill• I ...... in South Africa. for South African 
condition" using exclusive 

Cof/]lined components developed iin 36 s -11111®•Ul- 

internationallaboratories. 
--I.1 Remember. SM pioneered 

modern cable spcing techniques, 
Cor/. both in South Africa and world-wide, 
in-'In 

V What'smore. they're backed by - 

research resources no other 

manulacturer can match Lastyear 

Scotch SPEED SPLICE alo ne, 3 M s pent so me R 170 mi llion 
on Research and Development 

joints L.T. cable With·Scotch Splicing Systems, 
in less than hall the normal time. you'resure-firsttimel 

In strictly controlled tests, carried out recently In South 
A frica,the Scotch Speed Splice, which uses notap 'g, heat 
or resm.lock lessthan half thetimecompared wilh 
conventionaisplices. 

And the new 'mini' Speed Splicecan be used on Cables 
4 mm2 tolOmmt 

• Te:Eleclroproduct'Division'M.P.C Box'0465.Johannesburg, 1 
2000. 

1 Pleasecontacimetoa•ral....monstrationo'your | Scotch Brand Splicing 
I Scotch Speed S pi ice. I and Termination Systems 

Name _ 

1 
I Position 1 
1 Com.:inv 1 

P 'phore 

Julanne©u,UPObp*104651el360211 ©®uTo.vi,POB•440/ TeI 5 i·7087 FolEI,•aheih PO Box2279Ta 4· 3535 E•IL-Mon PO Box•94T,,2.5238 
D»an PO e©*1®•0Dalbndge T. ..19}6 600/©41/iri PO ..1.re' 7·42,1 Prell ia po *27 7.1 3 8222 Wirarn. '0 80./UTe! 2 8595 
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Th,4 •.,dmfuirmed renchmaph33 0,ed•ine ronincofourinsialla,ions .ree.,IM' Palier'h/•ny'ablee•.lihiland/eme ..luli• 
•h rh /2,111,•h . ..I '.Ing ran Liver li ./ in fuet ILL·eept / ftiel ihni il·vour. Ible it 

5.1 2Imited-|lal•rl of Ire men, i[ i&g™91![,i fil l Bullwoullre, %· 

Inerid li• )€ u 1!1;n he 41•4dJ rar[ Lil Irly Ar n h .her vo]·:1. cnhll' 
The,iu•bur#/em 'Iked,<wimonhg ..#*on,por· Ldi'F L, 1, d.,1 6.e Lir Ill'I I I !18 Nome irl af 'l ih: nve• hc rabl•, .¥e pit [ionortheW'i,fi•Idww,koppic'i,ul¢i*.*le rhcs«·.10. 1/ .[ h. ug: eur L..10. ilrid ue hilve .ever h i. iii ¥ d.,mi. 10 [hi 
'in'.peureqi,Lil Theero.·hiridin'in,niw.e.lon'i,r»te*Lhat 6.,He Pelhor]Jily | Illuil :luilcilit m»el|No mileh with Lhee,•=* wehuveingalled-re'lricilimj,nialned.+1'iof,nholher. W,rc milde b> Dr ..... 1 w. al.j i.e c hhohe ./pl. who nuri, v¢Jrs A·•ble hpac np,ried in an> orthe epare'lly •Inlariwd=lions' •ign Air, c Lht t . lhe duy i,f [he ruper e lbil w:1. rapidl> .u ninp ki „n 

end And 1 Lm 41,11 c invinced LfuLL 'Ei, N ihe po.,tion i,icay. When I 

Comm-,inillgl.* /ye A commilloning<...Ilk' uer[ over,1 .[il,A Wel'aW, 71€d In ne•) m Jaran ·oekarmnc[he m.irufu.,urc i,I 
in,r eible [here.1 14„ "le in(erihied 11. surprikd io find [.t ,!ul %·00 • ..in. Ii,11.,ge 3 phil. in , fir »t wi,h ubou• 200 un per.* pc• 

ph • Illk, Lhe "irnpleled eable »lerl M leik L. bal":.· 01.... coilld ro Inwr il ihere in 'pan illy pipere•,le. In fu.1 Ihe, hud 
VO""uwthucuhle hew,C-t, pe'min.eMUmi//-'m ckheddo•niheir'uperi,be ftieri. Ininan¥Jrea·,a,idle_nroiue 
ri h.,I,Led,n hus»kna,·dif hil :ir a.[irlud/] .injer.u.ng#r-clih flow Ir,%/ alil nlhe hke [,ap/, arld ml lin :urviw ng.,ing 'he 
./. 

..1 Th,m wu 

1.-un'.1.,PO Mr. J'[ b .... r'-Ilmenlisu.dfurd J T. •r-, imilate teeung/r· 
A» Hi k low , 1 .Im ni,i 1,1 e h ir '-b]2 Npeul ,| d. ligh/n, i m y spe,.. 
I Wilh a %/r¥,r,0 1.lidl whit•h lou!1 he Linde[ee[,• Iliwell.luwr•reild,ind for n,urli .ine yar Ille ,«h·211,1...%/9t:!Iianof,0/r./. 

e,]rrl,ul,Lift. 1 ...1.10 ]Iuminium .heJ h.ildbeai:miw.].m,red, Dinke sonic comminl. M v.u 
or 

1]riuouh murmuring nf ihe In le,rily £,f the shetith ) 1 like Ilie ide L orui,·11, 1 .i'.ill'li. TAnicalparen[have"nal. in>/lir,/ill'on 
hehum L' .fime moderate r·¢.Sure undir /he •hcalh An-Ii low oilhebel/:1(it limprch.n'iv.,ind eleine. Ihavecome je-0, 
.ur/:eull./.7:,lk,•pi.u™/lai• i,ndhy·.•.r„lf ,4™TIe.N· 1·vur in -Lh. *me' i,ke mrell e. n .%enrh .rld runh, ip· 
|¥ de/Led a' n pereu|LL/·S 'Ii./srourd.ir wrini• preLI Ile Lh ,Ill L Ind pn·5lem• 
1./.11, it pale'll.,1...live lelib e LIE¢a fulli'ple/of I Yai,·31"JI.elihofrn'irnaiion-/her,unli'.1/10-/LISIde 
•ihi• hi he ww.,re i,• when dei·iding on EHV cah eg of [hi• naLre. . / . 0.,1 l illie y -lill *.re -" Ge9. li• i,f i .1 lo adm t n 

Ir, I.clublur, I w,iuM I. .inil . I i li•L L : I. Il .ner:Illy ....g 19: cali. L erlilinl, em philtleally ligree . th [he 41 Litem. rn 

gener'ullyrale' fri'mil •Lre.q/]ill n view .ind load .,i. fri'm h. pre· 1 ¥i,ir"' I,hedio•nowpuerIoR!.landlhesell,(indite.,Iw,/ 
en' •yilorn.ind it Qwuld h.ive . lroubl. Iree.vice hfu •urprhed JLyliurW l ernenl inal I. . grude X . hid been,n i·e 

M.ihI ..arnihe A M E U. A· Rrgionul *na@cr RUncalid' 1.S I'Le |96(>•4 1 •-2 w th,•i I f ,|Lre• • 

He, .iii urlil ki,im for Jil•Ing pie . prehert thek comine 1, 4 ¥,M•r",1 Arn-don.usedb-[endihernallfu Do»wki.. 
whiit *ire ' DC, Pils,i, Cape To- 

Mr Prc•1.11. 
dilfer.ni riel• we i. 1 0%, u.inN pohelhylene ni m.i d.... 

W,ihin,1 in> shndo,4 of *bl Mr Far-in,! h ille n,unn glwc;,[e . 1 LIi Ler,Ii I c • E aff Sl-uel, lill'Lin ne%hurp; d.O 1. life of [ h nillerild 
XLPF i lible in S•Jin Afrie:i -· •i much .0 IhiN N could well he •led n 'h .ver phere 14 M me unknown rieceleri,ied life Ies/ noile n# 

Mr UFF' r 
re.,i hi, 

h •r,0,hly thi*Mr Pr-D I ihink Mr Forimarn h Lh done 6 Y."35!0!('Corrosionin:realli,/.·Ilm.51 4,er> wfulln 
pomhly mi,relhar iin¥ 0[hereng nMer in municipill servio• te fi)•Ler,Ir[i fi•rm;,[li•n Irdeed 
prlm ...Iye'l'c•,bler••irti•/Jurly.,[e'lia hyn './e O./.rne 
will (el'. hi}w2•er, wherher he was rte[' 

liderililen,fic,Int lh,ingh.¢11#]ilihelisilruipe·lenic,I,Jup. X ¥ i,H U /11,1 •41 I .cd w irl'lude 1 Inve in 'll >e iwi had eli Lking fron 0,1 'lle,1· ri me'llie dinull, [iume.y Larr. aledu[UllUIUUU' 
to c....ih. p."ibl· I'.:I :if Ii,ier'r moilure i ld Lht in-Inli// c.,bleui.I. willerge,Ling,niop:,per,i,•]=edundergroundubic 

lir ·oud I gh . eor,irae' and corrn ir C·leariyiheprey,hlendrametailicON,hilddgm•hecoe.©fiheulhle 1 of underground PVC 
.hellht•,i L.,bl• bilie abou[ 30% In lhe ,»e iw- BilkNburp [he i# lhe L.11hle 11Kuuu,-11/luhl.hproble*drediffel,It •knee 
1 amounted to J pre-um or !8% Lwer 14e more convenlion.,I I I fil lilie ./· prii,"i. Md meail/% you 10[. and ...ith zon. 'd· 
mi·11™in 1·Inilll> c•,bi• TA tiue(hal 'he ¥eur 41.I ··- when ihe rau nR 01·lhe XI 

muority - PF ng,ne. . .thle n Lh,• L.,•C W.4%M]Ine 
./1,1 ]11' | Lilw Lrd' It' l e, !5 'i deed Jn e.erien.e of |one|in.1 3(r. hieher. hul Ihi, wililld be 1394 & *i. il •he increaled ri,liri, 

0,1,1,1 nm ' be praclicall> :ind prnfil Lhly eml,kiyed Perhaps M- hirl 0/!y Ini,lh•reng,neer.orkirlilille.n ful ./ cia:etha 
14[enwil[,Irli t I' well w©rthha.,ng,t pl[Ononi's 30k .,ih·1,e 'I mlinn.,iuldo}m=n, 0/Ihi•pi,Irt dilien'I word · R„ 1 i,m never A 

le ' 

Rill bu!.Ic c.,hle cilit I'. (Inly l,re NILL,)r Ti, rn•. IL Inper drid wilue[1 

ee·,inorn La•.ethmen, Il ,• nece•saryli, cons,[lerm| asre·,sof• iuhle ,9 
'tal'/01, i.lud,•ig Ji,limi#e£,41%:nilhe'Li,Ir.Led.Ii/All// Mr. A. For'm#H•hu, 
Ingmil'LIi,11 Far Ix impie. 11 nuinher of 1.qM,ne e firms Ih,iL hdv,! .ip .wilgra,aginnre Odend allne-len 1Idie alder•reke, w. 
prodehed u, In C•pe T•wn, and although iht·¥ have bcen p-epure• . 

Immenn./.ewerhetoordiC Ile'ller.. bale bed.k. Inr. Id. 
gUd,Unlee # el,r| le fi,· 0,1.fille,le Lhle iDeyhave L•nlybeel• preD,LTM,] di, il het nle bi,i: -I 0<vra nic. mur bal: d'nkie •rukommen[.dr, to ofrer 1 5 ve •r frir X [ PE cable 

mnr Od/·LI L.li Ni•w Mr Bi)ven uikettl, Few qi,-lir, and mod¢ u re. 
RepT,]ing J"inlin, casb, 1 do•bl whet9er it ig any eheapr t,] jOiN El commenl• 

XLPF L.,hle 11,1,n i, m oJ Join, .ir, ii,I ired eable Al[Iljugh ral m,!n 
Ah,iut Ihe Inhulall,in rri-,INRin 1 thilik the pr,ible,11 1% kill,wr i.be ie- [ion¢d in the p,44, 1 bille,I· Lhol 1.chil und ekpen,ive I. rp e,Dndinall:linalthisaiagewasa[SARO! where inothermanufae· rn.whine •. requi red " appl> L. 1//ul.,[i,in ./'e ion' Al'(i he 
ti.rer fer Ihi• type of e.ible w• re•p,inhihle Jn] R Dil• 1.• do wuh the joinIing,I hi,h vit,ge X LPE 14 hy na men. 11 serni·«,11.d proc. 4 
'peed of curing,ird •0 thisp-oble,n is kn[innrld e,In •if courk hc over. 1/1 of ¢n,Ineer•,mulne N wou]£1 he ofiniere• if Mr bor[munn would reme •ah . man•faci•rt I .aM¢q 

eommem on 1- asped und whether he eolh,dens his 4/f to be .I· 
fiuenly %•ell irained 'nd experieneed [I under•ake .ill Theque*inr w.hpe,ed. if heuishrink Ler,111!,unur=/*•2 iD,r•inp 
muint:lial]•c ind re,mur work '11] 111,% 11,iricti,ir Gible N. I kV Well. Idani•kno•ifIhiseouldbcdurledlh.rolin@el,lidT.Ink 
wrihout the •peclullied J[,inling u™Nun,e of [he m.19,!facturer /·mMnufucturersareinabetierposilir,Lian•ver[hiuqui',lor; Ido 

n,)1 k9.iv i,f ;' LV I LI |/IL,]ri like Ll.L'. 
Faly,Mr Frirtmannal.obricil¥men:ions.inget,DILI•Eclbk£by 
me.hanical pill which .g./. Lill' i,I' the d;Irl,er. if Illit ..i' Mould•d 1¥pc jo nb, *li moulded iyp• loints now appidr +0 bc the 
table will i no, of ihe ':·milliloring ./ IM h 'll·fiLed ,(lble [rend. 1 ihink in preference In [upillg E10• the nmnurticturcr wh• 

•upplicd •iur cable .4 'I• L¥pc . loirl Abol,lgoll thgrna• Ic%,•Uvlly [n....lu•,in Mr Pies,dent. Mr hirtrn/nn..he con'rati,Intrd en Mr 80»en menlinili Ihallhu watercont'ril Lifihe ®,Imuhlbitaken 
hu. p!.ree•ingunrk in Dle hiyh wl,ill•e •(LPE field - 1 fur Din·o:-tuinl. inno ao.L, Jnd [ Ihink 1hi.0 •re[/ obviouR Wh¢n 19 [Ja ue did admire hit ni,rage' il»et:ex,we Uil ili"GIR,u d' the c Lc.Li la 1/ d' 9-&,1,drk' 

r. W. Blin.d: Joll/,i#// p;Irl '11 111/ y.i' 
r Pr•Jer [ I 'll I wi.d like ./r ir.....and .,dd our ral Cable »ie,r,0 : the ·.$,in,! 11,r•L:811- Irreip,1.1,•e o[ ihe %4hl 

ton i i [he general vie• ihal havt h.en gi·n her© li,day. We in diff'cren» In c.,ble Molor, ]•. 1 I mmk you usked IF 1111,1. neacd 
Jnful rl./.g, I ih nk le how pne ./ Inher 1/r Bol,I./ huie thelill'hilli·linihe%/•- 1...%/ild·.uaMn•11£/ret 
put ir, I] il:,[e WHNK)meer. ofghle ai 88000 v,][, w• have nc frovid * I 'm . ire Ihuil 11 wi• noi nk>re [h.,11 1.25%, Thc •arull'g#.. or 
cd a mel;,1 pro[ee[we heal over ne able, we haic over the eieen le-[C. 0.1. i,nder,roundbur,/ci,ble]'05vull hli'und/fuil 
hipe *epul•he•,11¢rprer[*·4. n IPVC,>,iti·rshei•L I.,milli lo a Londillu !4 
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Nnw.[hera 1%,!9 Int,Jre,1.ingpolli, which gees wilh vnllage indilellnrl€m •r-u:.u•eload 'waiapmpii•,Inninnurcuhe Tl·e .1 fire,innii,di 

ttt hhh eee ,,,, ,,,, ii ii11 44 ,, bb II,,!! .. ii [[ 11 cee ooo uuu lII ddd ii UU SS11 tt11 dddd ii bb••ii rr,,ee ,, nn11 rr ••rree WW 22 ,, LL 11 LL..1111 yy rrii >> uu •• dd th© joinling,nour¢a,ebut e-:Ill,inillrillud cable,irillthink'll 

thni, fi,r hill in,¢•1 feeder l ilon we h,]d :i Vidtige int[UL[10. m till will apply iw .iny organismilin Wt li,"1(11,)4•ribly trall ilirn"]nc i d. 

pili,1 L.ihle underlnroi,eh fi,i,11 cendill ing, dven WI h fuul, ilic . 1 kV .l ting on 14]cr.... cable L. Lh' XLPF r:Inve I Ihink you e,/ild fin 
>ie ·T, whBre Lhu p-cent f ul[ C indili.in':ire very high. '110|ul|,rig our M 6.,volv '4.. but :crta 01* ih:i[ u ililf, n,i, he 6 :u *ilh nd 
arih lia[14 N•w, we Jcu,Ily had 11 h gh enougl· •01·i•e ndueed . hlece'.Ic ] 'Inktherclavi.idifference b.1/' Ir /'i.'·iwo tip" I 

or.ni'i i. '31•ince f.·dcr reliys Wha IL· did [here. ih I • n [De 14 able 
C,lr• pl|,]l L Ihlt· we li•+we le•edli. find which IW,l L,)'L. Hi Ulcuh.c 1-,k>ou,Mr Barnard. foiwurpositivetonrnhiion 
lud Ihe ic• p.·enual aid k i.lores»e lid forthe relli¥§ tlnd 'i 

Incidenially ju,·. • ihiri .enimeni on ine ne,J.iu •proilch hy Mr 
1.Ir Lhi% h.1, -,rke, .rry wei 

Pil. r and . rom 'r Pritor,u%,1 have heurd .orne Inhe ene,nern 
CH.lele.,il men.•ling, e...J morotoring. this - no we / ••(rlhatonecth,SABS*p•Ification :Dut.[Dey-11'ongderbily,rk 
no['Lve[1· Lt h'Igm'hatlhus,4: fu,Flagoed.uli09/,dprin ubles. Idonotha>l\es,·twoge/rnenhavesaidthalbu,inpener It 
ciple,060 fur wedon·tuw,1.WCULOne€a.Lirandef}irith»hee. think Lh, is inG approach, aid 1 ihinlt certainly [» shou d be the •ir 
ut,J.Le=v Thea14miniumshed,hhusnoibern,-enawn>oruirrad pru•·21' 
ed iway due Li] einihive wher. it hill heer, expi,Ned. ivlm:h huu, •il' 
heen :i· one or ·») minor painh »wav »• Mr Palser di' Cap• *musioibcn¢.licard,¢wke.hagnegoN/ lihinkle,mu.J 

Towa - I •m nci sure If I have,Ol theque«n e[/*• ed 1,iok .,t Lhis ob ccliveh, guidy ihe e. •pe•,fiumin• •huen aiuld bc 

(h,Lt Ihe !(iwe•1 render viag l' d 11»vcr Ihin 111, c.1,1,1 thul •r drlu, Ily •v,i lable •oon and •c¢ how le con t,k• ii fr,im (hure 

./.1%'£1 IIi.. 1 ihirk ihill perre/«could he.firre.1 Wh•,4.r( ]I 

w.,4 j-fied. well 1 ihillk Certi,ill, L .·ils Il. I fie 1 a ·id %•r-a.LIed IL, Thunlk jinu 

REFERAAT PAPER 
VERSPREIDINGSTRANSFORMATORS DISTRIBUTION TRANSFORMERS - 

MODERNE EASETTE IN ONTWERP EN MODERN TRENDS [N DESIGN AND 
PRODIJKSIE.ONTBIKKELING PRODUCTION DEVELOPMENT 

REFERENT SPEAKER 
Mnre H .lomon' n B '.,11/rrren Hi)Lifhel#idc] 

K:IpLL•,torfah.i,5k. ASEA I ieilric Cirmi. ti)r FL 'iry ..A Flee ric 
SIRro; 

/1 

V ip, 

S· H. Sdomons 11. Soller're, 

S HI S. 10,1111,1,3 Joll id ASE A 1 leeiric Sal'Kh Afri.,1 J n]Led 1,1 19,6 .e a Mr B Snl ergiengrid Mled L' .ineng,neer,n I938 He,he-"lierjoin· 
draL,gh•,11.n rd All #,•1'w•denwhere 9511. h,KearecrinihelighVoll. 

ind 
Ile HI,h PnweriA,In:[lepanmen, 

wit t alblerre,1 Th=ufter.•perl*o,reyear•Ln w th · DA,gn DLTUrimen, ir WiT,Ind he-·Le ( hill 46,yc dr c•Ic, d•vel.,plner,•, .1'1[1 from there moved to Tranbformer 
1 I.:Ir :1 I ly, 'll i cer .if ihe Trunsfor.. d /1,11 In 1.7 [] 1,1% *i, arid 11 dev.10rrn.,i' 

r,Illi)„ ic /:' In!,rali.1 re....INefurihede.,0.,4 Lhe r.,272 'lld 
I) k ' Lr In•fof men hu,it in 'Dul h A fi Ile ber,ime 'fier'lgineer/le Tr;in..mura•ilry In <957... fn Ir• 

196h wa•app-hed AC,ing![lig Dirciler.,1. lion hi held unl,[hi. 
In I.37 llc I•% arpe:/,cd EL,le% M nag. .. Lhe CL,in•uni re[,re,i,em In 1979 

Hil &4¢nl poill,Dn i, ih :li il G•neT,il M *·i of th¢ DI··ribulicin 1,)r ihe I Iki h,en4 •eiw• De » .in nvolwd 11 ihc intern t,irnal 
[r nifor.ir ind Clpacior [hiN ' m AKA tlci:r' S.. Afric' { |GR 14 ./ FC Lictiwi.% und has bel' Cllairman of le .16/ 
1 i,nitcd. ti' uhi.h he wa. .Pe lied ir, I.9 [rai!•furner Gr,ii,p Mnce !974 
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'NI.FlnlNG . 'U<)1•' CTION 

111[cr• Armull dck .Ile lerm w.-•rre,•Inglr nsfuTrn!1,1rs k•gv•rrier' 
te.,1 Inel • 500.A r..Lilie I +le ,€rnwe wi,[ hilidlp !1.•mai wep . Ir u' 1 '00 k.l ih- lo.ell r:Hi 10 111 rre/t ril I nrmull' being 10 ./ 
kVA ,% Die hon#Me pri•re.rrmnirg 4. dic werutl ng (volgen' 11 C 
Pubbi;,11,in •S'] 1% U kV 101 24 kV Ine[ •ekorde e.pul·ning. un 9000· r.m,e 16 kV Li pio 2.1 kV iind Ihc ., cendziry vilil. ge for eq uipnl ·nl I.i• 
ter™ 1,1. Die.pelarum wr ier,preidingiraniformal,rh is ,innilenllk :In ulpcr Iml or !,I k. Ihe •al.e if d / rihi n, ir n./'ler 'enr 

uyergedck du,Ir Jic SABS ™) ipes,lik .•ble. bel.dc vir kriL&%'ermi,eli• wi dll•tuiA•78(I i•-der kit•unregaaw the· M*u•-i•.Ar™ 
w,JanpJnningreek•e Tipiesvir,I·rRSA,isdiche•lninwinklcintr,in'. 
1,),m,i[.16 vir ufgelee 0ebicd, •re[ vern o•ni un |Iler 2, 50 kn O f.i•C 
Miwel 1 cnk¢11,1•4 Verder meidieunhre,ding v,in krag,crmol·nhill ilireeph,Maill·gleph,ne, lindher hecklen•im :irroutrri,ing, 
' I. k'..pri./ree9sebndere•Inrillig•van'kv' IZkY'Irck· Liriol 15)k•. prin/Lry trid•e in'Lir> In[/*up,i,/kV,nd I.. 

liewilikdeurde hBS 7804,%,fikahe, beicken dai klein krigiran•· re-Ii kell,i'SABS.O.t|%,•inelidc'n.' r...ir.in4!nrmer,Ln/l 
fi,)rm.,r,ir,deur{lie ipe.fika•,e Inge•Ji• word lard,iril rhe pr.ll' d re'lill I• LI1ill 11/ pr Niucl r L.e i. /./ 1 > 

D e rr. 1[Ile,e ge,olv hierian isdal die pmdukreek£ volgen• dic SABS "83 7% • heiome . 2.1.,·Ine V Wide holh, I riv" ihi •lev.:1, Of 411 
7. L#.lenlikwuri•hriar,q,cn•'ptigle,anon[werpenprodulige [14 indrr,1,11'11,19 Iher,illeqwen.nf h. 'Illir· furihere,immen'Ji. 
al .er 'el-¢ek w,•rd 

Dieht,de•:[:17't,Jrd],NevAnetekpiee#ego,·n% 1,3ie';AB. 780,• 
.iler hev./.nd [r die algemen Rp™/.ie i. dit 'in$' A.c· 
kerld •,11 cie k,in•ruk[Liele gegewenA me in de·ail ge.petif .,0 kan 
v.,•rd nic 77/ I 

M 

Die dne elle ·p»erver!n,imlenle en die §»ial¢ Cn Verbkillcude mega· 
ille- Ire,•iequl deur kinit mpe.irik·er kN 'ard, hemoe Irk uke 

Ihoril.12! trt,1!menl .Irld L ,• I i,led h il •i n,! i,f he I..int,/, 
'ir lewralll[• 

d• wrlaard,In Die lipe prnhlerro very dee'like ilind. Ii· t'[iur 

%¥,]rd €lroud• inel £!le kenk-ete;,•ekei, t•eeigee word indie •er 
. Il, ' .le•alle be*preking .li I.·I i TIle CORE ALTFR'•ATIVE5 FOR D[STRiBl rl(»4 

1. ....1·IPER VII ................IM.TORS 1·RA'.81•0*MERS 

Dle In,Wern¢ i,everlie• kernrruierl wal ree#i,metyd al ha,k 
1.•IL verel. 1145••er*rn•dendediebe*uerberrigtlngle IV 11' rei! in!. f r ,!hr nin n# [lk .1 pi.'de r, rler,iwil e *iih 

verk•gle.nnver»r, mi,Nielleer.iroomna.ookklarkrgil Die 
prin•,ep van'n verseklai wr·n 3-fulge «rn word .illustrecr ir . I The,In.,pl' 111 inen 'p mir. on!. /r ' hree rl,;1&e I.· i• ,! 
Vir helde die twee §>kerh :n die in,ddt·me kern kan kkin verskille ten 111·.Ir L.d ill h, I I ,•r hoth .ide Iii·,h·; rl id Ihe ve,1[re 1 1119 .IlmN 
I..undiexnyrueoorvoork·irn,maaeu•...it ngewli4•a• 
ni}uk¢urige,in,werp,«iniewin al*emencgrolbe]*it.[>,ck]a•· 
•leke ke.·eniwerp i, opgchou In •tappe 60. a.ingedui ir I g :. Dil rlwil.-al enrede.!gr, h,!4 0 4rep,led/ri••••eclinn(Ily 1,1 The enil un[•i.]ppeen piciai ivydie• IM 'n praki,e·e·eniverp-*cniheid in 
dle .nippe lord verrieere. iumaic die xern wrgrcl·. degn hi,!Ing/ncrul w,[hinire.i•ing "e I it· 11 1% •iM|Ii' 1/.e'lhe ilie 
Dle .Hippe van ke. he(syonwaar te wvicaanciesirkilvorm,ge,• n· *ler* The*Pred err i• Rd,!pled firibew•.ireire'lur 
ding, *ietipe.in,•crpwordvir•rootkragiran.FormaL,ir&ge· e' 1/ Oql• th»de,ig0..i-e dINIorl.Liee power 
bruik 'Ir dile . re«. .,in verN],reid .*iransfairn,Lion,* dc re:ho:· 
kigekdrn••Irtere•arlealiernal,21(4.,b) Dil,•van•Clf.prikeriddi,· 

I.huiek!:ek.n %,Ii.:1«.lerrlainwid,chen©J'-rd, d. mak· on· r,1 1[e widill -he <12'.1 1-,hle lire t,i rr,id led! 76,1.ilti··r,Lt,•e 
..'ornteprilihiteer "De'le'rn;ple' wardgeill./.rinl g 
1 wair liar i.,1 • phinwye/% Rehn,ik peradk WOrd tnet DVdal /111· 
dilig' Virrephork,gekernswerildil,irgebruikgerrnak,an nwinding· 
vi•mer *·h.,Un ilie d•mensie 9• w.% • meen,lik •m 04 Teghock$,n IM,Lin• illy Arre.ineill,reeri· Mile'hini..Pred.)/ 'h,•' 
<.-,q Hisl,irleNheginan die r. hi•ek At·*crnlureer:,•diegettil• 
I I,i Llr' 1,1 %11rpr' nr Ne' kern *lt nic ve•hasend ci•/lilering ./4.e .nderner•, i' ni¢ Sondcr inden.ne v.m dic .Irtc tile 

Irahfurrui,Lin I• me reNhi,elage ke"n haJe ming•brilik.au o,ik vir LI•ed .111/.11,•unige Ar-vellkcwun,lherre,iiri•Il•rei,roh ./een icripre,ding,ran'Inrmatort, I ir wei r linsie in Furopii Al imhe Ill| i' 4111| 11,1 COIT,!In|Ing evhign Ii,r •in, w,h ,•e ill•[ .·ion Ind M * die re,hoek,gc ge.WMde kern n•¥ *Iceds ™irhecrwa lin 
die linlwerp v, enkelfuie ,r,4>rm•ier,in Noord-Ainerr,kii, Spes'te 
wl,IM- •r F i,de kern, vir 1 f• ge iransformMor• boi.i.in ook 
&,c@r due DowdL 29 / ir gelede rn heel,w. law, in die REA• la& C. 
lin die knaard,ging .r kernb van ver,prwidin•,Wan•formatorKdeur 
cci vell·.gnedk x•T..rigingmnink werd, •el dic moderne kern· '•rt 111> made 4, 'In pie, inekpa, '41' rment The modem .Drc 

1*I wul J. mile lii,Im en die wiheler..werpe vAI, dic kern•, h. 4[le,Innil|Inrrii:,•dirrpri-/·.2,•h,· imittt•i.Id nelhlid• 
dle,/Imetod.•11'4'word Beld•·di,k.alituls,Dwel.di¢.er· ni're'> i,•i,let, B,,th qi,all' L.m 1,1 r uion. and Inereinli g l ibour 
hoii,de :IrbeldMkiwIe irn o,gte WIn die a•aic•i,!11[koste* „a• vennl· 
-im,de],k I r 'n 'liwile nuwe wri inrdigin,%1¢:nelogit• indi'*Luring [cehneki,¥ A •i,ph,ili.illed ki•h i.:ed all'Omlill. ,i>re 

c..12 [i i hill hi le' in e ird: r.' ··Ille +p i) 1·,]r .1 Flv" core 1] ./...•.liwon,litie' 4..ed 'crnsli' Sllym..*Iii dr 
de'llelli}erwing (Fig b Vrn Mewe kern en bepaald' (apword die i,hhi n 'ir ri. n in·her / pll. f i (legred nimner lif -res ilne verqkillrnde rlaie ouiomalic. ge.n• In dic r¢,te volgordc om & 
due] ile ille re!,1¤ 1/]4:11 PI•11 Le wrkr¥ vii n nun[ii I kern* Elke phal 1 I. 1.| LL' I.e 1% /1,11'/LI'lll' I[Jele .I• .i,144/1. Il.... url 

uord Liuwmali¢4 gcpak let 'i •olledige pakcndic a]Lernd,luwc lael,(ird illern,ile I.i,en iceur Llely r.ili,ine d %4, (hal Ilil ip.•eribl> ill r,imr'lete 
akkur.rn! n pos,hle replans waurdeurdie k'lidigc•winmeknanit un die 
kern% i p NpesiH'r ™fek grood,ki •er,em•klik uord BY die be,nrunt 
-hihemiier Unrnllekernsiml vanic.,Ilenci .dics#emon·cer Inourile 1 11] .i .1 r i, d ch ing• wer Inill, line WI[Ilh 1 1 LLI101her. Car he 
w,]rd en de omhk,IkellnN unc¢n wydie . ·n ai,dervind h,ii, iwhievid wnrig 
pluah Dil i••an•IA•rekend J•,die kit• te,thin dic m•ier,{gemen 
w]Igen• [mie a.in[.il pl'te} •ihnog word indier -eghockige kgrns In 4 win[,(' i. hrilihed pl .L e' he=rnil !,9. er lor %1nlrle r.[.1,!pil;,T (,ir 
pl=% w. .... kerns g./.il lord H. meer 9•.arpc d.= 1.In Yer· Ihinfur .t• pea ar. *,th In ne-en ·'l l urilher L•lCphihe,•iliplit i 

t·k, h[,el.,er,SAL,u,I™ Cce9alpemenc.•·olgirekkin...m,iak redu-1 li grne' 31,4,11 i·,inclusion& L:in he mil[le bilt Lh¢ i;b• ou 
ii,]• •le. milar•1% voo•die hdnd ligg¢id lit kien kerns be.Nandc u t ire.,4:lui,•Ir,ini./1|ILL,r• if ihe4[eppedly. 11.mor·,rnellion 
Ippe m -guns rak Jn ilie orti:nilring•pro,.4 viln oniwerrc v in 'I 

ieek% *rm].irs. woN -n •rOOL Lianna| faktorc oorwe,0 en as ge· 
¥(] g hiern[In U ¢Iiar nie yerdINemern word len or•,gle w., f walter ui,h regard to the -ing funr whieh 'ped [vpc· ,·oreh ,cionic un· 

groolle 'i,ralanir, Hes[•Me 'ern' in ./u. r.k nie 1 vii.r ble 

D]e li,Lideme toeritl nR virdie rrodiliering ·aniran fiormat,irkcm, U,Lt rhi. 1-dern ./Irmerl! flir .,ire P.ILIc'!(in l enent,4 for/blaining 
ki,ril,In heqp•¢ek ls, het ·n abs.ilui, noeds,lak klcid 0¢word orn b:· eon-en,lipae#*.Illier„rti w Illei,r•rroper•» Today'sh# 
'Len[Ilze er Roee re.uhal' I •rkry ien opu,10 van al die kcrneien· .,1,Ii .0• •wel N „ d. Ic,Ill limi. ill v•rilen.liw . /.nou..#I 
1:•p. Heden.a™ h. k.liten kern.. Ii n .... n.,iterl. 1,„· .h .Il.|Illilt'url, :114'In,m.Nrhivide,w-rfr,tedg¢- Hhili 

%-Lball.ntiliefi-,r•·ers.ir•1•rekende fak,or¢ Di....:ardie 
kernpla [,1 ge•ny word, moci .over moonthk vry w,ci virn cn gcdcrel:te. /•11111.Inalle•ro.·•ry:tr. ir !9•ovcrl,ipJJ,lithbitu.c, Ii,i,b 
In wo. verm d. die 'imens,©ncl' toler.•.i,4 be•ordir kiein /0¢1 und ioke, The finill .rilerior fini Judging Lhe totil ¢ore fu bri' ilion 
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wee. i m =Ineniie die klcible moontlike luggarings k wrkr• tuisen 
die itpun(c van (Il, kcri, er die Juk ille «i·Fl h.,4 19/ili' d rn,I. i,[ Il•.e,1 Th,• has w hc rllugrec 

Die firiale krner,uln ut die bep•ling v•n d cgecic •unhkyncr ng ran die 
kern]Nhialle n ille Lk*u-akrnelingV•ndieru]!Hbverili.eenclitever 
irelykm¢(de4peilfieke •rliese v.,1 diemaier,aal wai gebri.ikis Die 

h, * cic,% 4pchi-le i i.erimilny. 'r 40#en•amde plaft,ioei,er (hy 51 In i' th. LI' .'ILI'll LIi,4 kind L .,1 L. Afr L;! 

/#r, = ve,11= direk en Likkurn I eemee[ u,ird vi,9 elke md vidue e 
phill Hierdie 1%'n re[ailc•c ru·.c Ini-kke ing n dic appr.i,tiM i.· .I lhe i.:inuft,cluril, I./ h, i,1,/I .,irle rr.1/,cd] experk ./.: I i. ·1 

vcr hekei LI il,0 en J•te 4an •y ...1 In dic RS' Nr nrierit. .i,re . . . Iv,ill. hl• iui he m,Irk' re. . f. }e in 

1. herd,e ./ beskouingun diebasic. kernnipes,n dic nuut•·.c irl· 

•vikke*r die vervadrd,0 ngslegrologic. moel da•rook m. 1,J]red/vilhth.teradeo[Lin/ne·[1/ill T.e'.ini•liu•red,I.lon;. 
ng .· € h,Lt mddk word van 'n pi,ar prnk[,eNe ©ndervir diigs i[ e.14!k ihh,in•hle Inr airnrlete cirt e.in, however. me, dic be super-ge©nen· „p· 

[ccrlic ker,hl-11 .IU •i Vergke,e iniebeskikbaark Dit· SpeR,ficke·vcr pri,ilched dihe 1,1 ini i,eiuringlechn'q,le r.li,hlly ,-nnir c>[led Il,hu: 2irn 

Ii-e . m i,nium ille 4 wrne nible,id I.%, In !!ter 1,11,ve In¢ 01 11,1. r,hil• 
i. I.veer ID't• laer ir •ergel>kirl met dic bc,k Braad ge•one 

kern:imil D 1• egier h•c mocilik om di¢4¢!fde kl•• •,erminder,nN in ui,uldheloi,per:re·.heroreaia N,irnewhill nere,i•e.Iltilkd•ndi¥ The 

=r vdri 'n kinnpleet kern [e ver<r• Die wr[,e•vermirdering , ep. 
ter .11,1. herelk LL' die ven•uardigin•pro™ baic noukeurig beheer 
d 'r, Anduriernalieri• em die vi©eddigth,id ic,war te verhoogin· eval' : [ion,1 wled h ESCO M Id 'NO I . ·ier murli. r.,4, . lor 

dien il,0 rn,krul I i, on, diew·Ifde nuijauerlic*c ic verkr> Die ¢Kono· 

In,•2,1•kv,]nail.•***ke,n= i.•Ii .dek©e[crop· Ii'fi•|11-E«L•-|Inyti,SABS&1.venfor[heleu 
Lu be ,#ed i],1 .1 !02 vil die rel,livelb Inn 10. "lun· virn n,irma rgeoricnieorde kern/,tal indic vcrlich·na Ii,% edlegin. he :ur™,derecl .· 

' n. An iner/le i. I. [iN' 'v;,1, rillon in .ler .. 1. g.ner.il ir 

rip,- Krl,2 &illutring• wai deur 'VkOM un Homm. munisipali· 
The fixed Irie. 11 .RS ™) tirr, Ilimever, well hillanic¢ Lind Lhen letege/ruikwiril.,5/01·rhe·iwailaeraidle,n[ern/4..1,•trari DIC 

l-, .·ur iatorverl,/%e uat dei,r SA BS 78Oge,ee .ard, •ge»eero,4, 
1,le rilatic,ic lic ve-1.Ii .evie,ing. 4216 Ink vii dil :,evirliey k, tegorie 9Aamesdre ki reaM}Ildbly In hile will, ll,e |.ile,I prOpO,Ill lof U 

[),i[ il'ini n ierhilging un die wrlicscwfuering *al pIMasvind le.6 1-U LP' ICF'F! 1·( ) i.ld,1,]ard 
le,ame 

met Ntvgen•e .i: rl:ci•te, ,• rii,u,4 k [c wag(e 2. THE NEW TECH NOI.Of:' FOR 
2. DIE .1]WE LIAG.................LOGIE 10¥, VOI TACF WR•I'l•.G. 

•Ir die -l ed Re retks SABS venprciding.·r»formaior, is dic Am 
V•r 4'IOV *minling ongcw·cr in d: wrhcuding [:100 me dic hoos 101* r I . /,111,4,e . -er. rill, ir Li ri,% rn t.ly L IDC th· hi,1,2 i 

lc•tri,]Inindici,rdeurn 3CO•),t Hi,Am,klk,!rdieheE:romeword :Irren, Ning $ Ihe inler if •XM hpec 14 fur [6 'irper 'urrer' 
die knnve•.ele • nding• U [CrN gekumpl «crl •en op.we van elek· 
trie• en Ineg:in,•e ... 

n Dralliese ..andering'nopsigt¢.. wind,ng• tale focheef st-eok 
winding Diegewler·mater,nalkank#rtif.mm-im/=N. met,1- Ii,nerill c.,1 he •,her .£47•er ar .,luprirrwl/ • *• 

genoenid/crd.minereld wrdie nleste tck·plsginpi Dle lerm fle (|(imL,im,Lrily Qir ,™141 :Irplle ille nh The ierrn lill ,% 1,Ned Ibrihin muler,al 
lie word 'Ir dun mate-lulgi·bruik. mnar vir gemilk!1khe Nid[*c ink /1, I |for 4, Inrlit Il) re:b,in• 1 he eine4• ni bal u nding' wil I be 
al die ultdrukkirg •trookw nding"•chruik *ore, onn•Lnkllk v.,1 iii. i,W bere rute•endrn, i,• rrier il Lkiekll- The widih of ihc band m 

m.,teri idld,kie I I i.ydie van die sm. 1/ die e ffekliewe %¥]]Ld.nE he rfter Li- .'Ini[In• heighr 
hongle Ihettrook'irdin' wo-d wrvmardgmel 9,2•.!em,14]eneric 
hz 61!luilre»r'rhe.onder,•oinwindn,mi.enwalge.ulk.Lird• ilind 4/indir' tire milde in •ne, id m IL.hirle' Pi, ' il,u •r ,·c Idrge 
dieve-lanrdiging v i dier....IN808-2500.AN')-5 OV) Dicrna 'ihine ised ler !11•,!prer•wen,r ee NOD I •[•kV' ,» ·I ' i ind 

4,e9 kan e,ter winding,e:-rdig mei grolervermi,&m, a.inge•nil.,1 le. n•achne i....:. ;irahle L. h;In,!ling 11 irl™ I , I i. 

1,4enlri,keinpur,illcil,dnwind Dicielayle,nrller,1Filli-ndiedraa' han. iun nic wilind in p,ir.,11,1 The Inirr lirr n,1 1.iII. i,1„1 :•. 11 , 6, r 

walir daar v.in •, 1,1 c.ic dik 0 ·le er. gebru k gemi, n k wi•rd, 15 'n b•nds /4. &110 I 4 eld qud|,1/ 12 .e · Ihii J he . L./ U| Il L , 

4!,de kd,[er .eN.phan lan0es,en dic,p,inningluM' d rilr,inie he bciwed'dpeerulirl,N:iren'Inli' Ill·IL|,I/(,rtrili•pli"Cl Iii. 

irder 1:Ing Li (mAkimirl' 25 V•draw} wnrd die iwili,%iemaleri;Id[ un 25 ./tur.Ind [herefure i. Il'111 1. 1 •ell.el• :CL.rini, id ,• 

luill,k il.Ir rrepa·i':.E verr,ite' ber I. Di[ geld cok /';1;. ddlr '.:• me hari. il re'lu,renlen. Th · i L I it filir Ih' ihirl....1 h.ind i 

bled,in foelle,ehruik/mank,inrd, Nomirill.lmrn [LI':p..]e u,e.Akhnin•benhitle:,all· 1·im.|prce||Ll||poln[ 1".h.tihin 
e */uni g¢§,en 'ee die dir ria,crilaide laag,[e limie[ [er ..e maiernil rerre•e» lh¢ InvN Imt' u,A Tug LirE| 10 •ace f i·tar ind 

vun * per,1.lklebenimiM,4 en meg:iniehe 11&* Ine.hill /]I' 

D•rl.heelwainu•e kwalll¢11*Cr¢•te• virdie(ipek.iper en Jumi 1 •r [lle 'm ililin 'ir Lii p,1,!r h lid r!]Lile-lul [1 ere ure •ever.il 'eli.il 
nii,Ingt·le,en, cri ,§ noodiaaklikem wirdmgs van 'n hoe gehelte le •er ili,ul i' requirern¢nl. whieh Lie - ential 'i>r 'ibl Lirling •indir!. i f 11 

kr¥ Alum n=§·r•ke van bevred,Ncn¢g kwah·.eit •ord plaiDI,k •er high 4""Unrd [ i=Ily prndlic¢ 1 |11-, Ill 1,1 h.,111:, o f .1 •,Ili J ic!•iry 
vmlrd,0 Keprs,roke m¢0ter•ch,%101:baa-nic,maarveroorsa•kgeen quid L> are awilable Cepper birrldN Ire Im .,vilil ble which ,• rli) •.r,Lili. 

lerligdle nle liangesiennlum,rii,mver•ke,e.|angrike-rdcleler,up drawback, Li. ilull. illin hai •everill imperl,in .1,]vurt,1,1,2. .i!•rip.ir. 
gle win ki,per hel Die hoor· r. relillk die '91,4, nadeel ..11 d.ini i.1111 opper Naturall> ihe r,miln diliwidvinlilge I t .'11,11!lim 1% i I Jin,er 

murn is 4 I [ier gele,d n0*irmoE (63% in •ergel>king mel kap•r) Dle „inductiv,·.n6r•comparUwnhorPer, Th•· ven Ii,w%pedfirilendiy 
lielic •pesifu·ked,gth.unalum,mum(30 l in verpelyking rret ko lor ahimillum 00% comrdrd wi•h appel i. n 'Lisive enm,er/,Lin' 
per) 1, M,[er 'n hei 14,ende . peuser n•ik[nr Die h Li,lige rr»•r 1*©r Thwpr¢%entrr.er:monhe·.w«·n.opper Indalumir,in-eah 

h,Dilcing wun I[oper en niumini,im h• •ot gevol, dat die ' Ln%form LL in 'or> n•rl> [h' ianle Lian•*rmer cosi for .Ih 'Incin' in. teri,ik 

inr.ely: i,rgeleerd;ese/del. Ii•heidege'ier/ 'n Verge yk.,ndle Th™ : empar,•on, '™w. hi,wever, not b-1 minde 1,1, flioll.•I·lon 
./ .egieine-verspreidiuM-nn#rmato-sgedoe. nie, 1rnurin•n trrformers. hui InNicad fc>T r.l:ilively •mall powur •rans,orinc. n 

6,-2 klein krrimranthi,nal r w lar 6/er del,r•iuminillm ver¥,!'2 /'i' aluminium .an bc I sub' lite flir L,ipp 
k.,iera Dit,ivahclf/rek•n•,1,•letlri•[ikwinflingNheeli.ilrn.•I, Obviousl> hund windine •e clirl ·•I•bl. r'•le, IL, munuldch,re thiln 
ker 14 om le verwul,dig ilsdle k,invenil,inMIe wirding, Die lipe Will,]1. i rresr,nding .Invenil ' 11 /']i|]1•4 1 ri•Ill|led...vi,•pairl l.> 
heilikheel-[meermoonilikhed/glilliull'liall[•Irp-i,(]gpunl Mel arc further much merc .exibl I Il, 1 lim ted numbir )4 44,1'J 'luthi 
die beperkle antal Miniokwydles{5 -dles• en die wrykillenredil,te' i for ir·tarl.e, fil li.•c·i .ind .Il · • 1,! fur·m lh,ekliet!. valu. or la¢11 
waarinhulleb¢%kikbdarii.,4,)incillik•·nigemnon[Ill:Mdger.ek nt,• wid.h, 1,1,/es! ./r/plele J.· ui, 1|•14,1 6 1 I,hullned. J uriher 1,•c 
...fl/kind .1 enige mial draaic gekies *Eir w .[ i m Le wil[1(]en 1,-heri,flurns·a] h•·Lb. Ircota firreqi,reddati. which,i,d 
4an dic .·crcisti *p•,fikan iut op sigs€lf val bi·sli•¢nde hBI.inE ,-Ir decli- Irn/]rlin•/ be-• i .,lfuren, 1 , volla,c r, 46!r#m©. 
die .Akillende ..panrings 
4 die blrukwl,11 4 L, di, IM,uurl,k nod,g Dm terminaolverhindin# i. iarl inderd,•flhewind,i» Inthel/•.wrrent,I./•']Ill€/ 
land..'ier:ii·/unlevandliwind,I,Ntemaak 'dieller.inium u.•,i-'·midenfaipper-p lr,th,hu#her,Drr¢ntr•,i*Incina,Inne, 
reeks•odgdbruil,yen™akvan plalkoper,elcier, Vir die b :room INrule[i m 11£ 6, 1% equl.ed r.ir rn:.kin' con'.•..ions .11.r i. 
re©ks•OrdgebrulkgrIra;lk van 'Iitaa•J•soosge·.an,/Fig. 6 walke •cipper,ir,lummilim R,lherheavyAIumin,un,har•4re ne,ded furth¢ 
per- i•ucl dialum,niumverbirdings kan inaak ·n BcanderM-r '11/ 1.,rgeul e.Lireni: urd i.!le. are 1:.clded le ihe .LIL.m rmum bdild i 110 
In,niuing,kier •ord ve .,% 4 ba,e fu• •trorn© ¢n d[e •rar.r. -d tielding (eehrlique} Th· * ..),rn ™ au•irri(i. •,id •,v• Je 
:t·Ul ./r ruddel ./i' d. 11(1 -cnpr•es. Die 'le'proic, lord 1,# elet[Tic,Illv •ind mechanie. 1. 
Dilt©Inall•gedoenen•cncl™r r. valg• rickiriescentnegnne••er When Ihe .,inne t in u. I oipp,r (•lrir ./.r for/) thi Jurnlng birding. ./.ique i, I ./ leld,rg price:i. 1 or diffurent .ombinimon. 'if 
. vcrbinding, rn¢i ki,peigekier tin .ilrook· of stamvern·J, word 'e Llurn innirn' :ind ./per Ihieknesh. N,exial hydraullcally ,)per:,led die. 
bru,kNenlaa:¥un nkuu,iwill=.Virwrskiliende,glaile)-,1 hi•€ the n• i inetals 100¢tbal d number of poinlsairosithc -dlh of 
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per- ir, aiLmin,unid,kies imrd '1, lesidle hdrouliese Mempel Rehril™ 
wald,¢(weem,lerialeinn smellprosei' Dorngrootgedecl/vard' 
trnobydie wsheg Jip b ·• BILie ve,18e elekirlise er mcgan,ek Irie 11 perfirin,nec i• hesl eh•cked by hiph •Urren' lesh hir ®t ili,I. 

verhinding word hierdeur •crkry Sasin die RSA 6 loctic gcdoenom 
dlealigever'.ingit·bevcniR "B•·iii-ndetoeh'.dichepilirg 
Yan dle/)ek[rle#*sileke win die verbinding i. me, 1,08 •·i.me lilich! r,1,4101,1•epri•v. I,a'i:,aci,iryperli1rn,un«aftheinin..49 
Tip.lole ./1 4/ L.1*.ek val I Nekonde en 'n knits]L,iwroom 'll 

lot twee mlial die n,irmale 'wtuarde (4,/ge,ce, 4(1* dir. keu:liwom,1% ull ..1'na·imdr•%.Iwme.'Inble©reheivah,•.h;m•c) Ii'llh' 
..Der A .Le Lilli w.'[ Ill//.L,Irl' /1 .e·.red!:en,4. re' ll'Le .]e 
wcr. he]Gn,212rnduldieknT(il.illvcrrr[•wihirdelseenli•en,ime,1 ile .Irreilril•eduring'xyrfir-,ihrionillure'In%:'!a· 1hcckp,rl,n• 
k,inl.,k%.eer%•nd asik•k inigc :.rlielike filicE veranderirg] in,he hi,h.t el rrer ral,e (2000 - 1000. I mer: Ii. Led hut kift 
Ir die RS'worn. diek.ledrul·.•e'pro.hal¥1'%eq]Iiargebruil:•rdic 
1Jer en medium qi.norn•eeks,onder'n enkeli· f,lin, Onder•lid n, in 
d e h. /roon,re'. CCOO- ' AJ ./termler her./ ma.if nog· 
.r, Umiende - ale vertioile '11 iesprtek orirdle 4pes™le en ge. 
ierderd¢ tcg,•nii,•le 
1 HOOISPAIN'/GWININMIS 1 HIGH VOLTAGE W]NDINGS 
hi verNprelling,1/rrne in di' Rq/% m 1 1 kV e. r k. oorhcerscnd al· 1•}rdi.Iribill,miy,¢1,1 ,•90,1,h'.Ir 'hed.··ninalilly•,ill'• ir¢ I I 
hi,ewel'.,nar.kV sielselsnng vonrkom PEnne"irdichliere Lier· nd13'k¥ Aki'anre 6Ak¥/ 
./In,nallkvvi, lau»·not·md¢Nielse]./ ,•ruggc•kepnadub· 
hel/plrning ver'.re,dingglars'rmal.s6,6 - 1 J kV Diciockomsligc lk. Thi ft"rerieed.if '.9/r,Ii,kirnk....h.hil».,0 
vrd. w die 1, pe 1 ranifilim it,in .. d . rel,ul.e n [e wee, bc ..Ill'.1, •111 L 

*Igun die ver,ki lerde *plinnin•9 -t no, voork•rn. li die lotille Hec,1= 4,1 L. ti,Fc™nt .lil·«• & I .·n, r,inge from ·. 

4Lrn,)rnreeks egler rii, Nreter •s •ir,Ile Inagipanninplklini. be*kniend mi,Ili·'i w th. larml 4/t'% I,¢.•rieS c.l.n grtiler th. r, ihe •c il u i= 

tiur diM hele reck. •rmoh Dil word ilegi geni,em om k]:mic 16 i,p 14/ Ihe ,!u 'Lilia,e *Ind,r» Th . menili,nvJ ink l., illut¢rdic ilic 
dle w,e reekM •al gede,• moel word 

Alhoewel 'luminium ierkie• w•rd vir ':rookwindingh en daarom L. 
4,•ggebrukward kandaa-virdlehoogqpanni:10™ndingsinteenbiel· 
ling hierniei· wn k•per i,f auninium gchruik BC'naNk word D e trant 

deurvanaluminiumgebru,k le nulak, udominan' In Europacn NO•rd· ,•911¢r 1,1 the .I• -11 rge wind,ri#. 1 he iL,mil .Ll lip Lrerd holli i 
Amerikn 1 ur ir' mil /,irlh Am/ri , 1% I·o•.,ver. Li• i ic Al'lir,nlin A 1 Imp, r 
n Be'll ' fak[or i' n.lurlik dle prysver•klt 111*Ser: dic 1/'c inal· 

rl §1¢ .·01, van dic koper Ne pry. w.i grooll . lariecr. k. dir .U-'llcumper,Ircillcil,Alnqu'•.*,/1, ihe ave.Irrl.' 
**I•:Nema• unrd vnn 'r gemiddelde pry. vir keper. un[ % 'n i}ver J ic],11&,imeye,Ir,•an.uNed,n lei):lumpllrigiinbe[*n 

per'ilie nin 'n .ar mar gemonihir M a. 4/ k./vergelyki. I r die 111//0.11]/,illribhurn' In'ach.i,ornpar,•cilhel(..•lu•[Ini' 
1•retip€, Lrur•fririnalo•te maiLk Vi• £0'nverge Y!,ng,id,c•erli.· 

*4'.Imen i• Soulh Afrl.,1 evalring wan grii,i[ heion'. Dle gllanlard,•cerde vcrlie. a,wrding ·e iABS IJr •cr· '•0, i,rd !11c r.111/ 

pkidill./1%forin..rk Inme ..A vi,lgenl./ .Ird red/Lk . 
. ncen In-ur ...me.hring dul [l>2 k•implik.ine%ten Or,ligic vandil 
•crhe•e,Aleringmint,kNge·elimneerword Indierdaar•c>miy' n 

18-illier,Minle ges,»IfiNeer wori, I' d I gew•ionbk le ]Lag 
i,r,12niEeinvi0edwilie<efenomwin'nk,pcrgekiergchrui*kmauk n 

pidah ¥.in .1 u.,im .Ing.,cn .indnrd ng dit ..lis 1 hil JIumil 
Mcr gemaak het in he.,11,6 ilk I .un,1 .hoi. a!%0 nir Ihi high i eli.ig. 

u.... virdiegebruik h. van ..ce, tipen,al¢raal, i' dic.•olglrekking. Souih A 'Lan ..irdil,in' 
ilum,nium •r •J'emrne kt·u. 1• • rhi.4.parnin,wi nding, virSuid·Af· 
r k.lan5c loe/·nde 

[•ie onlwer p proh lerne'i I i,r,guin... [ 22 kv wiok 11 & ilch'n problen™ fil hig• v.liage winding, Il - 23 k• and •c, 11 

I,V. Kana5 rcdclikir,v•al beskou wn-d Belangrike fuklore, bch ilwcdal k. Il y he 'in'ideral .14 ni,her ir,/1.d lichid r. I ..c. r. imp' .1 1 
die wind./ o. iandwd d,Mek, f...... 4.g. malk decl 
tillundiege.cirde•dri.rolos!.'virdie<inl'.•Hnci,winding• Dic ullid,rir, reqi,Ire qi,le irn junic' la·... Thi ·ete. im ol ilic 
kew•e ¥un d c mee. g•sk,ktegele eris natuur]ik van uilera b¢J,ing vir I'Ni,0-blr .„£11/.· ·hic,i•licill.,%rialu.Ilie'lili for ob· 
'gue,ez.v./.en...1,·.e/ (3ee9%•01'Mr...produll©•a'n Luninv I con-enuihi, * R, i:,1121 rrod .,efien i, a]«11:ey fu o 
lentelfakiorindieon,•ikkelin0V.idkwindings Dicmull,·aa•win· !,ir Im[Ni,LNL·,inlrhiteddei,«·!,inilk·,Unding/Darmalrr,he•. 

di•glipe ,% ver•1 h•ieg¢9kik in di¢ knmbina.icgcbfuik vur die la*pan· [he *pc of .'Indlig e4'il ...hed in urnhininion uill, 10,' ning•lri''wind,- waar t·]ke lang oor die volle Indinghoogte -k ' [il .18¢ h Lrili w r fli ngs. I • LI ¢ mi . · i'1'l., IN,Ch I Ay,: r ex'.e·id, li# i.1,:r MM,%a.in,ed,ninh, 9 Diri•cuindingkangebruikword-1,41'die 1|iefu|| •.1,•dilip hri•1111 e. 4¢heni. •,I.[cd In I * 8. Thi, kle,11'Le 1•re d Ir.in•form•i[,r, .iar ./ drREid 0¢Ic,crs ..u k ./. 101 dic 
/113,·1, cup br uhed fri,m the •,-1..'_.tr ndurrncr• U,ih :hin IiI 

grootill Irin. mator -ir dmir .un re+eki. dr,ind gebrink ge c=•- # laipe%1 Mit#=igula• 4end ie9·/ t,«d ind,ik w.l G 'he 

er¥ [irgi·.1.andornier•.Al,o,yth.fia.ton-,ehni@Iketh,•-id,ILF 
•er.Wi¢ 1-aktore he,unslig dic gebruik van die lire winding. m•ardic 
# nde fakier¢ beh®ri gen Dem I word 14, Ii,r li ./.L·.n disiribill or, c.,1.illy 'inr·• Al r.1 

1 /,Aire :Imrere di-t ler•reiding. vern. bellngrik by gr,]o[ 
I: LI,]r% Or - .Clplion.,Il> .ilid impul': v>Ji,i. Ihi,r•i'-plin 

BeN,Dnder *Liell s.i>tip•naerg kil-ukierw.ieke 
- [Jil n./lk ... .ir Ner.,Iini,IN./. 'ri,dilki,en.•.dde, 

Die .Impere•dile lerqpre,ding ign belangrike laktor by kor'ILLI· rh Imper iurr .1 drihi lion • in m.rl Lim full H [ r ih ' l.ill'll 
./. en .1 b..indel word In die •/cnde hoofuuk Die •1001*par· ic,vili ind w Il 1,• ircird m the i'•[ •t..1,Lin The irlip,ike ti,!Ii, 
ning k.irakiernt,¢ke is sedail, da[ die smnin,•enpreld,rg •Ir'r Ar· a•·*.mirn®.ful Il• mlia,e dimihi,1,.in fol 
m...!lorm v.in 1 350. nic meer.•.eniaal dic sp,inning e.en 

il•e 11-or•kry vil'n lini¢K gcul rie Die p,Ati,€ rci·MM•t hiwan i' •h, v 'ine vi,1-6 Tion nne.Ird,kinhilll,]r, 
il,it 'Liddi•,onelegre.•irdeslooL*nrin#skra•Ic·,crkrywordwa-r 
daa, drierning i, yew,IN VIin volpchi,ile ki•gie unt deur dll: loe,ar· 

.n,1.1/ 'erli,irgak 'inrd. die fula,ir 1, wa• ror,r... d e ,•ola•,c· 
dikle her'al Di¢ multi·laa' winding i, e#ter mc 'n nu• ntwikk¢].ng Ih, mull,·|J>al>re I /11.ir l' rUH I•,•de¥eli>pmer,1 Oul n.ne,I me .•00Fic.e'¢nole la, lul·.....yandieh.inding@c· 
hruik gernaak vir die hele reek• ver•preidin•rindormator: v,flu j•r 
In 'ie nA n dit n :chruik vir h>r., 10 Jur 

4. KORT.H'ITKRAGTI 4./fORT'[R(Ir]T 'TRINGTH 
Ab r¢-I M w n,] w vek,im»eerde .. Icn e # 10...| 04 in.1/1 k, r. 

-I[kr:,gle¢n vermi,ensur[rac•furinator•'ildil *Lip litieinel 

iere viuk *e'k woid 1$¢sk™J 'n 2 D[JU kM, I (XX)14(]D ¥ ir.in•fi.1 
mater ./ ...... ge®u ./.i·dmI•%·.ynele meledc, IlT king .*/.r . h;en ..A •rul,•i,rm.r 1 1 .400 V ill"I gled alid huill In ' 
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./ .furninmn qells [1.61 koner IM pele,er m el die * in,nowl/· Imvel,L,1,1./' Ike/'awer,ran.rmer 'ven//IDppe-'con· 
dirir Lil wir·.kew Nu le! puaile hew win (12 Nellier,1 •Ii 'n pran cic gc· ./ur Ill#r,•I Lhe I & vi.lote Iii·din' would have '0 be bilill Ip I 
*Ii DIL % 'n kl•renmin,dchclit•42 i,[5krL,efwird,9g Diehoi»plinnin•· 46Lte ild-,enu[[i,er,il••irplle pn·(4(32 iol·di.li,i, ni,prietic., ra•.I 
•111,11 8 ilgen• k invelihi,licic ornworp husin·.151• I.,1 '9 :kyfulndi. g The[>pc if -,dirTWL,Im,heli•·e:Illedhelic.LIer.creu•nding lh. 
*c.4 D. rl,irm.,il * I,/ ppr i i de millel I I. die wind n: Reke· huph • 011 9,• -/ding,ueding w con/:,111©,I,,1 de,i•n pr nuple •i,)u•t lia.,rherekening«indle,k. lekrii,ie,ee n•iardevnnongev--r 300 be Lif 19. dil l're The ikirm.,1 z 5% 1,4,• 4...lili be a the .indiri, In· 
KN vir• erili·u•, penong.veer 150.N wrdw nermillci,p Diekrag· 
'e I,he// 'ir·n makh,mil,11 »Memilri./ 41-lek vir'/trantfor· prn™,rn liel. 1,]Ii k• .Ind hr ·he pr,nuril hippiri• 150 kN 
•iel'/i*:•ev•n A.i'. *.tiokem».Ula*•meibc· The•efir-:,ret hul• Ic!,1.iledler,hern.ix,·n,Im.,Mme:.ric., v:In n ge,oiderile pili,r,im rn grn,>t rokentwiri gedoer cur·eqi-ik klun ue-d. hird nnmirmer,u,h liyulmrcd:In« Si,chc,il•ul•IionLMh,chean wn or die fr•ki en· paleme wili order, ne word ir cie •r,•ce cn 

only he m;ide wilh Wr,r., drilli Idv,inced rrogramm:. on */im•uters, ekirl) :10 var FT,Dul virspi cl,Ill,EMIrilri!,flirr,iu'i>ril w Lil Lk&,i te· w r[Lgle priwelheprn{·lir,1 di fic,Il[,e-ncouni.rcd lilhede,i•lundhuild,igor 
%.a.Ir d.w gebrulk •vin lilk w,•rd un 'n qmokieag.ranning-ndirgin 1- -n,- 
n mul.,1./ hoo'pon//2%••In...nrd die ii'inir k.gic Ikillik 8€· 

ell'llinee. Dierl'Inc ..ii,Iritd,eampered'aaie versprciding/die 1 nr he e•,esrondirg tran••Trner wi,h .i 'ou wltage • ndin8 ··I• • 

Ii,impan»wndin, h>na uniforrn M vi, enipe 14»,sic. Aangesi,n /11.1,2 I.ner .undilir· Ilie 'll d Direeure urt.,al i eliminaied .L 

die laag4panri,r»gcleier -i die vol e hoop van die hoogspnnin. pl >41. I /1/4·hin :r' !4 Ih Il 114· arrpere ilrn dileibulii. I i /¢ 111•h 
- dpig Wrek, w.1-d dic •trii ini[Ily..,ip enige ho.il· outon.lies %(fulge 'Indin, for lin' I.ip•In, i• fu,rh uniA·-m. . & 1,4, u· Lage 
lui f.,iN 'ir 'n hill perrekle.m.re·•ITH.1 e hal,•ns D e lekvlced .4. •r hi' J u,dihelarnd,·18 owrihe en[,re h,gl· ..,luige u nding 
er] J.·.nil.z.'./.k..1.! d.er,Ip.le....mp.%nelikom lie ghl, M filrren, dengly ni •iry h.041 |4Ve|ulom [la|!y .idjuu.,1. I 

III *Inli .,in flie 'ind:,1, voi•r K[,n,li•el•filligevoer ./ar die lieut..i,!purelurribult,lie The It•i,kil· fluxh,·bweli,he windrip 
wir'dir'FA den 'in di ilrid:i. eunilimpunle m di, iincer.ie iwk @crui 
11,1 en inngesier,geen he•egingvandiewindin•pi':1•gevindhet nic, uln•Ing end4 Ae,Lul 4hii,1 ei-e th •%1% urrid ouL ,•i Irlinforrn• 
*urd dle 'Illfi,Trne .1,/ic Jiual'. hullriN hu'•LiliN [)ir· hille hehlr,prike uher' 1. wilid,i» iii·Il ree on d·.irsuppill . t . luiltoni voke 'rd 
prnk®e vourdeel hieiv,in i, di,1 geen i,kqiule va•e,ting honed'g•Ord 
ille ter•I ur kon•.endi,nele -ndingN dmir v# ** strulaure . [rielill.,#pnee Thev•·n, in18,imin•praCK,L|C©I...necikthil.in 
hni k re•Liak moei word 'im die #Inding: in pe,1,1,% ic hou i,dco• koM· dilip hw·Inblle.,J ih • Kird need 1,0 Lixi .1.Jimping khile ·,huoud) c.ir 

.... ler:,di" /1/Lluiik"Jilte verno,nuk'nkraginwaa/·opdie /1 [lilli.,1 •indr» reed muLN• ve Ni,inring 1/.[urc .. abl, 10 

hinn«r !111,•p:inninrnin,]irg el n l] ,•tillitse k-ay cip die bu,knst¢ •]11,•.in,1 Ihe m,1*:rnilm peak buh reyul,ing from full khorl·,IrdIll 
hil/prnmn./.di. 13]er.....le'ilim•khken'kkunal.¢· k u-rents 

reken ,-d Die kniglt· .ergrnin naminedle irar,§ ferml,Lor,crmo• wr· ]/ rid [,1 Bh•ri·e .·u L for€c•cr¢:a¢ ar 'warc prc«ire onthe Inside 
pool Vironiwerperneirephi*ial windings, *mping 10• 1.c w rli]Ing li ·id o Ill, rd prel,re .the ..lit. high •c til'· 
val r icli ile k ingl e ge ri,1 i,i]*imk hehill. e vir bale kle, n tran Join]al,iri n .irding The radillf.ircescan. ..Med /,th .ff... ...irio In 
P-;lia e. whirheeld 9,2/,in uord ge,ili,/reer in hg, 9 T,de *09· 1/Irmerillr> IL' The farceq :nd re.liing'Lr.e•ineri·;il wiLhihe 
dilitire • vir . rkel'nTnipe %indirgN, die irekkrag !/ d!, gcle,cl'ln trdr,Ji)rriler•lie hirdeuninithreeiangular'ri.val •ding. rud,11 
11 e h Jilin•le wild,n, r le eneeg•nm Im aec probleme te -rer· IllockingheL·.inie&#ewir>exerp Air•mul,irinsforinen 
duk A p=•.icil nie. 'liA lie (•en v r rm I k 1/r,nif irrn ilors nie er d•aroof Luok - "ple Mih IN t>pe kir de* I UNred In 1 g. 9. horcir•mil.ir Ii·· 

me•irdiehele.*1,In.enpre,ding*.*. tohnic di.%1he I.,1,1/. re.se,In Lhe .ondi,Nir· .if lh.0/*u ndingdon'/ 
[)le ridi,ile inwiur,2 kral' i. d e hilineNte windingge•ger aan]Ciding heern·w high enouNh L. LAL. ny prohlenix even for .luil lir# poue 
'lit 'n meer Rekomplhe..1.1.(in. Ind en .ie kr•g[•· lat g,no. ls. (-I .Airmer-Ild [,re 1,1,• nat rrobletrail: fer & entlre q. r impe if 
Un die •Inding fa•I a• gevolg v•n die kronkefilg' van di© g'Ic,©r•. d.rib I'li. irill'.ir. 
Die !,De 'enden* IN rmdellk .ilgemedn ..inneer kr g•ransformen . Ther,•Illt nuird 're• nihel...|OW'/ ay..Inding. 9/: r .Li 
(y,Ic,» 'n & 1,ng Ki,•,e,1%1-2!2 I!,•iN•,unniuewindn» vir •Cr· 

prriding. rin.lorn/"In 1 nirm, Il.egrel .Aginke in/·rer. '/4- d I. e.in coil L.e 10. Ill y 4. h.ck liry' Th : f,iIi. r.d: I, ly'luil FiN 
te ari ili. k•nnkele'frk 1. w.mialin lie . e. metode om n /. 
weertine leen #,inkeleffek Le bied i,r 4'.ri,okwinding4. lii,m 'n cfr 
./ele iashc'Ing le heuerk/ell,g 1¤ltcl d]' Corive,illuritill>bullihiw vat vcrsk!!1ende [a, Dil . /irding'even fort'le hiree•id,/r,bu· 
-rd 'erk' ile,Ir,ehiulk (I n Irin•fi•rmern. hcniever. normaili h•ve Ir .•Irfi,In, 19hcrclitst-crlgth Ir,Ji™ v.in 4,1.eyinle ,•011,•ic Ill,4. Cle |1. 

1,1 ne•t .... The h»I[· method le' i,bl,i,n w hig]' qren'h and 
Prf,kneNe ...ild ' len ./i'le van i•Linsfi.rnl•,on wa. raal 'dens 'e. L•,inee i'....lingfura. rerb:indt,ind.g .iner.e incf· 
krr.liming koin her'IN'1,11 hevrecligend v:,or, alhikwel d.i,lr nie akku· ent h[ind helween *en' .rns. Th . IN ..h,©•J ' using ..c. il rile W.i•,%* -/,MT •91,e Wgen•,I rn@uudi©VSAvani,n· mlrr Iilrn •ul.Lion 
re..·ili,i:wry./ wa..n•formators.allyd•nsk/-1,lu,•ingg•· 
'·IllheL, veruriwoor'llk .irongeve.r The 25% •analdie 'Im' Dll. 

prnelli·,i •erviee e•percncc ulth regard t. short·eir,um faltre' 
m k /,1 hilig -,irkrnin 0,3 Lir d.lar rline, Ini,giwnrentil,ildda[ die knrl· - In d e luble A •974 I Lier il,re L. •ame 
luii·Imped.i:,04 im.,re Ihan n a• elderi. IO years old) dil' Iri,9, I. 

111,4 ligure m.i) M niewhaL figh.hui i, n usi be Laken Iniu.iccount 
Unt thor[ :,ro i, imred•i,ec• In i. USA .,re i>p,Slll> 1,•Wer ih.in 

5. TERM[ESE ./.4.FR]%71/KE El VER.OELING 5. THFR..1. c./.ACTER]STICS ..:n (00[.[14£ 

1. Il·'"r.L•'ivr,k· Imiblerto, oll:•nd•indn:•neeording,DKABS 
SABS 780.'Ini.or¢•1•%1•nim19, 11eie,•· JEC-rEI.(PubhU,e762) I 71(•curre•p}n[klii'he[FC rn,A(pull,eut,w 762, A %rELI |reqU. 
*• I h..• :1,1 - RS 780 '4 d LL di';Ir ·14, .aard,-4 wr*„ word · nicm' iiI SARR 7>(') Gill !1 ille wi ue• per• 10 :n „It [lde i,I• I €f¥(J ni .1,•J, 
Ihili,gle/'Ill.)/ en J.....levill'ewerkilkeheogle/:ar,ip deper,diri£ upul 11!e re Il Il'll, de N wh Lh Ihe rie' re 111/nl. Lil ·n,ide 
derneilqg•ged-, i.wn] ainger,Ne ..11,1.gey,IN•ccrur!•¢r 
hi.lt·. I. ..Pre var '. I 

•L,r,]Ill' t•, rr let,•!11.rerience .ind puhl •hed d,illi..urg .4 ;he in 

Ulge,14 prakt,¢.c .irdervinding •·11 erpill,Ii-I-iled Ini rl.•kikhn/* I|;ill,in h lin .1 €,il' rrohlem ever ...r... peried• of 20.30 
verniderin@vandicisi. em•!teril-'ne.litupr.ibleem•e •elfh w.ir% [111%1•heeJu•rner• !renormailiv !0.Ncd10·.hil .h••un 

e wr dien./.erkilin'il Ink n 0 11) p r Ill' Dic .i,!-hin" diriptemperi,tilie•eld,un,idelle.#11,11,ic·nenled fi-, 1••1 JIee 
Ver de verklaring hic rvi.,ir ,% du, d e Ir in'rnill)r iii],In,1,11.. bel' i. r ./ A·. I lypie il ex lin!%1: 'rd.[,Irril-. I L J dIL[Ii •ccoll],lg in word d.i, die I nding[clnrcrtur .cldc die w=r. bereik Ii,1 'r vinni· •BS 740.Ill hal .1 1 1,ding hin ..Ipertli. (d aproximaleh pe ver,ii,deringsier/0 verairi•wik A.voor.eld kali'r']c[,I,]rdihil . ..;.couti•ueu•11..%:rd ·in·lmbien'kmpiril,irci,r2•/At 
11 tral arnlier "al ann die SA. 780·.elfik. I vi•I'l ..11. 'rl 'Irrn «C|be LLgen•rd|Cl•qllilcki. 1·4hJ,ilddholicpoi,i·.t·d,Ulll]L[[,W punl windlrigglen·per.liu •T uir, An»ee,80°C sah.ir'n relgehri.• 1.3, Ir.i,™Ii.rmer• 1/ Lk i wi: Ji»A nd .ind rd [Imper.i[Lri ri• • I|Ue• 
un .'i, en 'n ©mgewing•emperaluir v•n /°C B> I«le( 1• lie •row hund,rgard.Lmon']'.hiwirdingh/'potri•ealor,4.!r814 11> hcin· 

der,np*lt·me hdil *dig Tr Ibforma- mel w41¢ .erlie•e en 'Min IDcnicd / pr./IL.ll de•,gli Th. ' hec,iuu· ihi ro„ibk· i.irwt,in 

d.,ard lemp¢ralu,iwyging:,lardes Air *indings en 150'nste mie k n ·,in,e ii[ 1!le h.inding /* ir Lin> Nleeifie ,•e . rallr - I], It 
•p,% m h hercrkk,n Ite in dic,iniweip# In• bellivkieduaidlun Lip I' be In,I,ha»co tb li Lhr 'indin. gradient IN - rc d wir [Ilig 

g. un .· warmpt' 'Indli» Inler.... D,irroe[ egeT heklrm leinper.* *1' 11,/ ic,nrerature 'fl].tivera@, ult 'Irroundinglhe 1©Li] -rdditdie winililighpridlem die•erklikewindtrghlemrt'rdiJUr 
hi'<i'uin diegeini[Idel,le, eienircra.uur li•ver/l,kend.·inel'.1. £1 I furell ./.11,1111' hi. h 0111%,de th, • ,9, n. and :i[ •i,14 L|M' I'll 

die 'lle •c (enipcr•Dur 0, •enkil!9ndc ...... '*In die Illd,• duel belneer 'hu lu• in, Imgs u,lhtheri,•u•ni ple• 10dcl2rlnlric 
hoork.,Ii.,allu,iendi,lw¢¢4indine.Inel,ehulpvar, nhillesin.or Die lir Ir./.rar. imlemper*. Ith'hein.•[.,bliardl,)Min. .x· 
gen,I,hle.de van die '.wur[Ies kE,9 he*u .L•rd 1,> 'r wi,re .rer,Liwc wn .illnel/,1 une'ligi'ion-/i .r,lul,1,1, ihe 'dirmper,i'.wre nihl 
degcm,ddcld:01/#perai.uur Gedulr.deekiperimen' i'ce/r main duti ,el•eci, uindinr Ih h•idlylnnuella h•d ffur•,1[exiernal 
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.'ind i I ille ....inpelit Jur in d e hal/,aul fc,i ik .en•n. hi,n· <I,Jing lirriligen.·nii 'arinu• irrir.em,n' .ould,hui re•wit n 

•Ined -id Acal dre v•rkliain#.pyp, •p ve™Kilierde rn,lodc, 1, nur· 16.dh[}Ir.;irieu,nernrlemperaluri. 11•crorm'Jrlelh•,1. I.,!*ic 
leer nie Die venkillerd¢ rang•kikkings gce dub dieklfdc uirding,kni· 1. 'verd/i,il le,nicrul,irel'·hclopoiltenip,raturen,in.i' .lf L 
re'liuur Diennrmule,net,idewirde·b...indle,er,1.ellic· 
lempirliuur ikdurdle .,in.le,iliele,n•er,!lu Liu· wrminderrne, die (hi· Li,Tile,Inlon d r id .,tor Irr n#ernem 114 .e wn hr•eu, no. h. 
.Ifie var die tern•erilliurd ling o.ir die 'crkechre.ype'll i. di¢ 
1,)nienw,inele v,rtiku,e wy·.t• eemeniee. is Drn mei.,de kur egic• I ' 
u,[0* /Lird re, (]ph,gle in ander r;,92,kkking, van die verk» 
ling./.1, 4,/I|IL Ini|• .,19 regirdl'Lhumalpr.pe'. unu,I. lethroverl,wid 
<}evol"kall' d'kort.*preking... ..rad.... ird./ir· 
Inat,]r& v•n ienkli[ende nriwe•e wu,niln die· i.r]0C awe, a. •in· ..1, Ig n dkr •Ii h uig ihe •n c .1,e ,!i@ arop, Ille .-I i.cd If he 
d .%(empe•'[wir ,·1•%el•'de : r ie .¢ k Lin ve.l icr i).Ill lan U 
inle•B eler«a•. w.,L ihe 'iorhe nding• ki,r-/licke-en·kilpasil¢il 
heir,vhied Di[ g lii .11. ;Inv•inr word d 1, da,ir van i•,ortgake i·,ch:ue f ir irinJormen . Lh d. t,1 ac:ordi' 10 SABS 78,1 1 he 'in.Irle 
11*le gebrink g¢rn I Lk word •ai cle,eirde wrowderin¥1ricft«app, ui,lid ie h.,iid o. the ]FC '1.i,ddli• 0.,de 'ir Lili ininiurhee 
he•IL Indien o,eliek[rige,[gloo,·4ie·,rgNord„merning4 *oulind jal die rral,•frorn™r• (Publ ..ill.in •54• Thr.0.L,11, I• pene ·.ill> lilliglerel] hihe 
prnhieem lan .irhel,il. .. iranhfirmaiers me.·r a.ind. mocl ge· 
uiel e cen•oudi•e reeh •&·*m•st,I * .. weiv,••N,trafoi· '·•'ilmer/an•Illinll. theload«1/4. wfull,bildly,12/ded .I'rn 
indtur•wdideilrdleSAR%7*4,0,·1,fik.,•legedekkanword [>lche•n· rk guld' Ir rione al w.e could . obtal,le.i!. I Dr St i. .. in u.n 
+ 11!munil.Ler'*.eer word'pd' /1 L:.ding'llder. i,1· 
irnmer•d'r.inifii,inir.(Puhlikaile)54) 1.,diword.iernormul· hi,M ien,rer r, re •(1*°c 
9 • Le gek'impil erni be•ki.Li v r pr,kile•e 'inwtndirg De,]r dic 
.il:..u•rlyd,r,•beludingwmwind L. heperkle[Ilt·uerklikehoe· 
vee:he,[1 Inod,g, k,In danr vir 'll .«ere k.•pric ir,i,bform.Lt,)r• 'n 
-,luu'l. h,indlriling.:la·n'·:iel wi•rd 'ir S'ud·Alrik,w,n e 1,>e•.in· 
£12'addi,voldi,endeweeii•m *.81"bl. ol 'Linorill'urul 
Ir -4,16. 

4. VERSKILLE'DE M./DES VAN 01.I[PRESERVE.NG 6. TH. DIFFERFIT METHOD. 'F O.. PRMAER"I. TION 

1)ie lerm ollepr•wring word 410¢,ne- gehru,k r.i,h .-I nie ingc· J 11' 1-11, inl rre'u- I .,1, i 'crier.,di H. Il h w:th n..1 irieluded i 

lult I. die SABS ™Upe.ifiki• e n c J arn dle -%/ w Lar•ir dic olie .n */il)[nder,nehawth· Illndthu, INolhecomple[cina•,0, 
1•01.-teemb¢»rm we•dicendlealmoNfe.r, tedefinw.r Sooilel > erill . eeled frorn the nimilpher, Aiu/ell *nowr.Ihc jiele/· 
bekerd verl- ifie d,elektrie•· vermo6 un olk Iii ol,dcur•cike Int'Ireliplh nf oll J. ni' Impreenited.ellull¢ malerial ii•01'lioni 
i•i|•r ieriaal wr n verhi,ogdi inhnud van voggehal¢¢. Trefor.1.· 
to.01• U,*''i ba• h™Tk™ bew·elhe• uker in opl-ng op· 
iLeem en # vif 'r wR.erinhoud un *. 45'(Id p .1.1. Jer 'il. fre'li It•iwi'ilronie./ 50'prn'partpc·milion):/ CIC]/Cl-I, 
'ucm. ./.Iniler dle dielekrieN: v./1,16 .I .jenlik Dil didlek·re'e .reli'tb ivn¢ 011·fil. funher rz•idl> The didectri™ragihoheli/n· 
1,1.ile helivhed wr n willer,91,oud var, 14,1 n, nh. 506 n!.2rdubhtl d c duu'>11.11,• reur• ii,41 u.,1.41 q,il.Mrophi. fur th. .!.,Livt!, •i iplc , 
%-rde ni«. nel di• nn,[ [in. n. ern.t gepewlge vird,I r,lallct,e '.en 
v,]ud Ige 1, 14-e Mw'nn 22 - 22 kV m v..ippe,di·»t.·ashurm,i·.©• 
m. Order•inding hel egler ge[on' dii[ dic.iIi'pam·inb..te /·in· 1. pewerlieqie•t ·irtinillt Th,••'.inimpor'.a,%[practicidpoin'..a 
der heinviaed word u4 die kra•[rek*cr* werki, dcu• d.c'.,©".wo•d g· ve• 'Ill 'MATrne,4 rn,9 huve u hlgn molmlre :i'morn re-g m i n 
held vrin witer Dit IN n ..bel.Irike allk, aang¢,ien ou l ibfor· I.ree, ihi> red,•eed powei frequency sirer,/h bul n., nc.lrly Ihe .ur. 
Ind*dmiN)nll,k nh,]e. lerinh<,uil helit.'n fianicili€evermin· redu•lli,ili,!the,inrlhe.treng,h 
denle •-,igfrekweri e•terk[e loon, Wrwyl dle .10/*panriln•ilcri•li ril 1 hcrt, ure lhe [irv n, ir Ihe L rnM•i ,rmer, n ihe Ateren need 'id he n.lerh> dINIftle werm neering w• lie perfu·cl Ir •der w p.liahe .[ar dare diciecto: Lcsb Il i hi,• c•cr ..Il 
Dll .r, inde cut die undroging = die iran•f·irmalor, nic noodwin· vid/]I Lh / ne/.Ill"rmer' kiving the fr.lory, lighl '0 h 
dig perfek hoef Le w i„ Le ¥CrN,kerd i[ dir «ardi,ard diclck·.nesc 
1,].lge'lwirdrue Diti.ter•-Aprel,inddainul.·irdi,for mil•.lurt uble' I l·ke[' Ul! frfilm mc Lirinigphrre li] na.ip ill . _J 
inHLurnwuU, 'iy•crhei*e¢IveM.wt, •1•dnerdel.,•(Ae¢Tiw' i, un'n 
h•,eli,4•uler,nh·,ildhev• Nuarevandierinal.nigeaddl-ickleg reLi.nric,Illed Iril whiell ,-h illiahcrr, 1 .1 I. I S' th, ..r. i • 

un ele .tin,™feer naluurilk die con,runklike -lier,rhoud ver..e 'n i,on,if :1 1,ir.olth,ikind,0,11.ila|.Iv'•Ill |I,l,r•,I.•,•Lbli . 

M [il-m.im ater,9hinid v•n ..• i word #*I cn .4 IJ/e 9 t•] deur ikilid|, .||'|pr'llp"h//Ill·k'Ii,J x 'mm i I ··,•,0/1, ' ./er•,th 
.es. ek*perrnerill 'n (,e'lk. meinde 'ir dic h./.var vol· 1/ Ir,in'Lirmel .ind inei,•re ihe 'll'llun /)/.1. afte' cimp],L,d 
durinle '11!•reginz IN ,•m wiliede pressphnn {10], lurnm deur%,ee,hl + d..In• Il /• cen.: iir,he hle k [Kurl lid·. I rillhod,1 h.,r.„pah] 
ki. ual, ma di¢ irand.>nnaior, ur x dr«>g * dan die Walerinh.,Ild hli,Lk ,• nendee.repre•eniiheinall«,rim..cwhid·.ar¢nw•L.11· 
un dle IMkkie. mh, dit· IGr[ hyher·metoec ie b.. De hiull m Jry nihetrun%former Inh. moislurewnlon[ In [Ilecenlrc of 

pre•hin hlokkiele·leenlikird,g·n V.,WS'lling 'i IiI i ..#./. ihe hhick i• ma l,S,i. ihe moi.**' EW •he rea• in•'al on •' 
r,1,1 van die ir•nll,irmAir w. oll'.lf hu, c mod,k u'In. IndIn 
dle wiwnhou' viindie irt·•phan-blakkie nmaksimum w,Lard, un 

[);Ill .,il,Jible fri'm ./Ii,11 Ire leuerir:,1.m..•he .Liher'Liur 
l.51 toon . die winerilihoud urn el¢,iol,L.i•mitria,1 allyd liu I>le lined *,11, daydritiriN [ gel) bre•lhen ind,wil, tl•t the 

Inli,ting he.kikbiiar i],ir h,]i,g•,inning krugir,ind•irrn pwr• w• Inel 'ri hen,ce I lie iIi 4!¢ d ·· - r. '.lil•.i li rn en,re u id .he fi,ur,;. rren 
ult-ingbicikrn irt•(L[e,r. LO.gerLNM,Cul.•p'n wa,•rinqcil<i•an 1 

4 irn 'Le,a,1/1/[I'er,ILL| na'/1(] 0,alriler.[y,]plrk Dic be 

.p':'J:... *n, Li rchltle f tk larN m.1..• L•11- 14 L.Ir[•11% ;1IIg•;Ce !4 '11 
pea,il,/ Ive,1 'i ·' ligN i'nnmermer' · id ihe h.. I.m 

hewy'dald/,inepreierve.Ing.Iner,]de'rh;,le I.[cmro•dll 
Ii]81nnume li,1 gevi)18 11'L .•el'w. nden,lidirly •an [lie griN,141, trdli•fur 
inal,)'srn-holl& Ig&/,m4(*) ./".blw>.."1wy!/dii 
d.c ./rel.er,erl,kr.,Tichide Lule- gii¢J link. L. eer 
#'nuan,Iformaier -nder n :niwaierry•, 'lil d,1 u,(cindel k e, 1(1:'n 'nr u U,indormer *,iheL,1 i,leh>[irtiling hreitlher, (he mi,gur,.ilnt¢nl 
hine hi,8 wilefinh i,id Die IN,a: me0 Inlime wal cie vogvenlid,ging,· uil. h I.ill, re:,eh ea'•4,deri,4 fug ier le,2!4 The rhwal rr.,h n in 

iluk hep.,all i• eintllk dic 'emid,]elde re|.ll,LA= humiL|ilell idi] diu iL' wh.deler,minei. mollure..,lurillir len·1 1%;12[u'lyth.,piriw 
moifeerwa· nki.Ink me[drolic/lerwlaklet' Dic funkile vande rekill,e hurn, 1,1, if ibe Lir in all,-Il wi,4 Irle,lih,urf®e Thi ' ' ll' 
i,J • I• fr * . 4] inirdr•med,61]1 .IL he•n, iwd lic die fin.,le J irai •rer ined,um lind i lie Iii alle'[ il'· li lu] r...lurc ul.w il,-J,lfr 
¥ilgewellgti,•tilld r. 

11 Ultie(U fl enk ilr i J in•lenlik by om le lerh,ied ':i[ die I li e kie 

iand w-ak -ard deur .hid Li e·pri•eS.r c,iw , de•da• die kent k 
un ill [ille met die unni>%1'eer gr intli' i«perk wi,ril en die limper,1 la[ 4,!111 ihe 3 r Ex nuth recli . ard:he tempoture ;1111¢ Illl# Il 

luur,/di. ppenlukle'ler J' Triinfurn,wiL„Lile/Litu]/crike,e j.ire 
Fehrm word hel .Lithiekendee,en•kippe endic •eleideliku v•-lk pr,ipcrl,L·•.,Idfur I irmal Ii>iL[ling.ond,lion, •ew.,dualdeteriral,ill 
kin,vin, [te wu[ 1.nel norrnale laR[od•i:P[le Keraurd'•trn,hehiwir• [ue 4, il ihe 'il ".W '/l lk 'l'./. f-yT. 1hr ililhning .ar thcrchire• De 
heperkendernm)r le wer. nie Die voigende •e•,il•trekkiin kundu% ini™Uded.indth#,id,1,(in• :ir. erilireyindepelidenle'llic-Il.,A· 
pern'Jk word In I' ...el en illeria'Jnklik lillie p.....;.I n 111.% Li he Lial,Jnr•rf Imilx I 2 . 01 high,·· (lar I kV, 
* tr:ri'Irmali,r b ill ' k. en hil' I. I 2 kV] 
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. 411' '41 Led,fle,ent rell hre.,Lh ng •Wer /,i•bic l|]t ' ller 
hril k w•rd, 14 ili,· gi·,ruik van n uituttin••tenk in¢1 r onhu dell,dri •Ir,0,re,•Iher,•Ikeh• al,d61,4}uldbc 
le.. die -he":lien hehel. onde- tli(sick vi,ork¢url 
ire, 1/1 [he .Iher 1,111/1 091 rk· ' 1, n (in,walerp>p gehrulk / *InE hre,Ilier .inni•L he rt·ti,r•ni•.d•1 

2/ Indier, il-r .I• 1,cvul, I n r linile c' Iinder prnkt et' i,m.Land' (2' |f 4,1/ re•.1.Lion' Ar i iher pra' icid c re'l•ince di' 1.t 
licdr 'pr v.in 'il u,be'll,18•le,ik pebrllik •enuink kim uord nie, 
Innet dw »114'Innr' nri wor. n:•d•% mel n ·inbul¢ rryp loe· 
6•ru• w, rd 

Ip ri Lie 'Fler u l'e•. ival d @t ete Iweede 'Ite-,411 ef geer.ins 'i· 11%hililld .i,/i·h'Ir' prinled,/,Lihii'scend .Ilern/,ve r' 
&•emevhringindlen ildle f kl,ire vird,th.·pwing .,n die 

Ilier.Li. In r,hl' I af-BC 780/·11/[g,v,Ilicti•¢ny.,dflne,·,aull 
ih•I I .,In•ABST!¢0£/eyeen Jeidnp lie gee».kuel•viren,gewr· 
Ic id. i eode i. 1. f.hrlil• fn dul oak ue.n •...)r .ian ... •11, 11 111. i Ifu,Ter! ii 1 1,»erwili,in s. n, . Judgid ·tu' M-,ine 

kil Inle i./•er,re«Leme h.1.u word. moet u.pium' nil'hi r ill. 14 1,0 . bc cons,der' A debill' 
'Lin,derhi,I,d.,4pekt' e,ok,n Ig,•eneemuord 'Ont.ut•rp>p/lar· b™liher ir Ihich Ihe .ill•;igel Ild• bern . i,unied 'ith mi,i,Lur. h. i' 

uil dewlkilkri.tilleverudp,14'4ge/10 vard:/Ihet/niatuur· 
Ilk ,!phliu link. Ireer •enl .Ir kle,1 fonn. Lir•,I• d ¢ i.nderhouc 1. mil Iten,Ini·e nfihe h-k·b M a mamrpr.>blem. Th¢herme' call> 

Iled Ir. Normer he• ime. Ihe ri•itill preArred .01.Jun In ./ loucr 
luurll,L,ii,irkeii·ge,I-lvirl,iekr,INverrn»4 inniu•d,§rwernocntl,koin ie r,iriNe hui ll h I ii pi' ' lli• hi reiorrme,id :iny •14/r 41,9 linil: hir 
dil ,;In le heve•·I 'r PJ,INfiurrn I i)-·. mel h.4 kenwaard. l lc, Die ·ire 

lietrra•ei,Fev,!9•,cwl,]r/gu indelipe Dew#/eneigivi,Inge [|le ...Ii,I.• :Ill,Luil In ree,)m·li,md ,/ ihe he-rnelic;illv I i.d 
Gldt LriliArii .IL," I'lec· Ul•erne!,11 .u,•1 le bevt·ei i, hoofquk ik ge· 

..14·er Lipcie le,idal nleill i. die RS., 1/.Luro.,k in Uropil /1/ Lip' .Dill, A frii I hui 'INe. Eurill./.. • i.:,ae'U,ll' belliald 
Kil,/111,ini•ic nkkinqkinin,Kebruikisorrvoldoendcoider· *Ivenall,hro•oblililintthenciL•,#cric,#indlre*ped. In 

Ike:nieres,ar *i,Ining I des,r:/1/.i,(Inc'landurdi•,ition ;irropoll 
Oirl 'il ge%kikie .rcird:lard Nickel i,pte Atel. word die wilgend• i,]r dil'Ii'ri i. hll/e•2r mJ, ie •oon,el 
pe•uu.ilt vic hepai.• I 'CD 'Wr A Orilyh•rrnetici,119Qraledi,/ 

/ 1/.n Sle•ge•Ide tp01.,in•forn,Ii:o•• 100 - iM e.'A ('(ir,grwlinrlv,w wilhdih>drilling hren hir 
200 500 .A (irherme le ilhNeak·d•pcihii.Ln 

•lit•.Le p>pi,fg•eNdelit,e[@eba•ecrl•p -e.kpreferenceiindiakinpin!,1 leri'n[ 
dic verh-iliker,/·aae mei ,=.imc • 
i] [le-,nding in d. > >00 kvA 

'ervaard,gi,I. 
I •00.'A SlegN mel Ircalh. r ilite[[ 110%knit·r, ont•„terp•p 

11, lile.,F ,!Inhevell,Ig ' in Iryl I'll•elran.forma,•rb i. cclhede 'onar In Ihi• re: irrinill,1,1,1,in Ih• Iric·bre.. ..pe w.hou imn.erui, r h.l 
ul '/1 ink'Lenk heellem] ailgedilil ini I.kii'Ircd. Deur d. bog'· 
"ellie lk'e [e airle. IN [le hailii".!bprekend 

7. S]F...INTF VAN DI. SPESIFT...F EN .....ANDE 7. VIFWPOI/'19 1. SPEC'IF[CATIONS AND 
KONSTR[ KRIF./fNONDERHED. A..Or'!ATFD (INSTR' CT,ONAL MATTERS 
1),2 .indard:.eri. ' an ele4(neil gegewe' ir d c •BS 73•1•979 r ie dild,1 r, 11,1,01 iiI rle ric i I c i i n SA BS 7.1 4711 14 entire h 
li rd •eheel ei al deurille riy•erlilid .1 In' lir en hou aun•,cnhke •oor· enplihel"Iheind,1•Ir#i,Ligh[ i• heil•hqa,11'It i'.linu,Re Air 
dele In virclekirMit: i}nilernern,righ D e w•irdeel vir .,de eoepe I. 111/clectric,1,1JnderuikineN Theild•ininge fi)r boill grii,ip : prehah' 
honA idkliki d'· her crl me/rn -14 Li>L ™ige,eer •014'A Ve die liwilll> in Ille limer .ind med,i m Nize •Iinge i,p in app-ii'im,ile[) WI' 
Ime r r.le•d 'tin,LUal verli•reniled,1,0•·rel q .·.r en.,I· ILVA 'or ihe ;ary- .lic r•nge •Undardbed loi• •al Le• *nd in 

ped,licc&, Lilihi•Ii.Lent,nleasiifirs,Hrpmnch lillcerLE,il.!t. . 
di•lide ur ,! le Meru,hur,IN. 11!, D c 1. Lrili furni.11' ll· n ™rd.,· de LI lir al Il'rlie illiOn. [1™ c|a• iP Lralhfurner h.1% Lk© • •ide In· 
derihel,1 p.hru ke In d e riywerh/1.1, en il [!ie .i. Illk I i.· i ei, Im 1. du4Lri,! 1,&e ind Ihe requ rimeni. tend w bc r.lihir indh dual Tuke lor 
kil!01111•ec• +i,•,irheel,IWi•fidleprnheern•,in,tr|Inoeri lizUrice the In• rroble,n Ce.LJ n irGi. rr•,cr• dr, •unn I g"t 

Sekere Ir,1* ton 'linkinreer bv 'r rel ewe Inc lil· iktor ter.1 .raliwly * Ii],(1 faitior wl·lk· fore,·hiti•indu•[ria arplealle'll 
¥ir ieke-e ind.,strid e tner,lk* ry·, die Ing/laor haic h *30 • Die.elfde luddfullure:Irl. verv h,Ah Th• urn,·:ran,formcr.,irni,/ bethe I 
Irt,r•birm.. I. I. rle die opt,munl .¢41 VIr 4¢,de .vA nil 1[nurn fur hillh... 

Alle milil-ne•t•ind-ie het 'n modi,lere nei,n@ •r klein lrah- Il niodern . / ird,4, iml • nf i madul ir 1,1,11.1 or lhe ... Ic-» 
hirrn,L,in G nwilled,204!nii*1.11'iewer.ik,Di,kknc/*vu= I Irin,Firmen ae,Dinpleie,iard.,re••,•1.), I'd,•ir.lil• In•,himpli' 
...re•e.geuen. 'lip"Di,11,141•fiwm•[48,]..'A:nhoer}is alli•fi.ed elearic,Idati, 10-large lr,insfor,ner+• 1 [*X)A'A andi. 
*-ialverlie•ern mpedimsic).|cghvanbdickleinieor· !™e[1•]eL'-I< Il ditall*'.imped J.n•= uiuionon!, i,f hiil¢ad· 
deel r-en ui· 'n oritwerp.»,puni [12 kopcr kan eerder n wr.I•· ,•/ge frim le /1,/poinle[ deng , Th' p.. h,.ron I.tead ..·ify 
- ue·i ig•irm LIM I 'll , Linvila. Jmpediin,ie ipes,Ascer. D c modi,· .1 1- 2,/| Ill, fil,rnUG .d i. :i•'ll,ibl i.pedE,re r.,ree The 
IM· Intkrp kin•r en di¢ titigeb-/ de ge,rulk un N.5,ale progran mad 'ir ./r eoneepi and ihc exiers,ve use of 'pai ly developed 
me v Ir rek-:in inuak dIL nini.[liken cicilic/le optimis•cr. Ton I,impulr pr grd,1 me /1 ke: ii pos.ible w produee ar Lirl]Lrium i./. 
i...'Indle •rnardigin' Ive[dIL Lran•form,itor,gl,r#ndJ' 1·,]r Lhe [ailiry 1. re,ill,ing,ran,foriner ha; io he .Lul,J,Irtli411,1 % tb 
d,•ferd nee•,}In.,·i9 Lcia• ur ,]Ie produk. c.1•pekte Staidadrd clek· regi,rd ·.<1 'll predue'iin .... Siandard ele,trie•I d lin I• nf minor in· 
Irle•ek,emi•n•,•¥,1,1,-der.i.ingvir npr•duk•ie·,cdricntecrdefu· eel for ' pri,duchor•r entaled ructork. Th· Lv. I Irnal.me- 
briek *rmato, n,l dic Ju.Lgi•Inring,tro,•k,•1nding in dic uhleh hu% been de•cribed with [.V Nnd urndire• al,il HV hi•r uln· 
homr.L,qur g·!•|[I·| Lag• rl,'Ing.4[,1,4 k,Orh«nbc*prGek. vind [= I d..9.[i'rer forthiskind....'an.er[,in'| []1. Nutilb|e[or 
val ur d: i,pe *LWer•ki•rhur en k he-der geskik wr ger.in©,ill, 
c0rde pr.x]Lik•Il 

* ir ] g : Lructioni| I Ill. ,11 re,1 L,re,·ie! L• ill RAMS 780-[979 
AJngunde die kon•in,khiehegnderhede wordilegi no©dha.,klikc- de aling wih 'he nell.e .. In,- i . ilily Lhe .'en ill u·.re:Hi Thil , 
p,kt¢knopslglevall[Iiak'llcue#.de¢Il¢•vandletran/,11;1,]"de g. wi, Ii' il % 'ind •erve In, 1 /., purr M.e li, gil into detail re. rding 
..8•780-1,79ge™ill»er Dillb vill,"1£!e liange•'indi.•nng· •,ird ind 'irdi'igi The hillowing con·merili will lh¢re[,we leal *lv 
. / .0 wee4 c 11 die K.In el wl- IngM 1, 0/1[1,1 le 'pe,irllecr. •illh LI,0 • Ink :i•n• Lied Ill . r,1 . 0,1%Lrili·Iii)nill de a, s Wha, • ,aid 
Die vi.lgeqde·ged#I[' i.ildusi.: die 10[lk. loeh•hireen k©nouk,hic. 1,1,1) m..ine.liril he .u ihidere[1 Li, h•id il pr©-Cal 'c nalure, bul 
...,in,1.rhed. h.h:,lilli inl•,11/1 only In •lin uhle .1 prili•,LL·l,ve cl•'u™00 

Die neegande belerin,· rla@ l. ·I .* m.ile w in 'r ilrki-nde 
mird•.ec• inurdied,iel,•lim'rp-/diki,en,•hi•prekn, te,•.imulier 
7.1 K,]a#.Ir.-drrhedr· . dli· iw%I•IllL·n!1· 
•}lirpr•,21.ril,4,•emE 7.1 lon,irE,ion' ./. for Il. iarfulli 'll p.•I'ion sy'L·ni• 
Ur wd 'el CLe·i.hepre.&ni,s.kilt kong¢kle'. .perk wi•rd + 
u·nk,lende.n.Airmul,.4./. Lange.»1•,ndiewin. honAL. D d Ircrn I L.formir'in'Liseulliredinth' Previr 'st·eli...up /1. 

ineehri'.1 vir inenine[ 1.k.. 4|/'vene@Ide[-11%forin t,ir AA we %wed huive Dn!• scalril 1-4rl·ten ,L.l ar 'llern Lil•¢ hpe Air 
envirh'.wilardels@¢,ilintlkVA 'altern,liewe·.ireverk.';19%,ild largeT/ze. L.'U,huy,5/]*VA Ihill,nuirecommeldednnalnl>[•ulul 
[)]. lurill .n . .A w,ird] g.'el. it•nee.ie•i i],iur i. i./.crilie f I.uff•,¢ntew.riene¢ Irsli!!larpersi,& 
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*ni]Ingv,rgrnle, rpi•en•he*!in Dieh,inf kl,ri[rul,slehe« 
derheddvir ireneele.e un·,f.%™124,•211 hAOD·•Tkiudi•n5• inbu 
•1• e - el: .1 ar,•< Eirb.,Lr 1% 1, 

·- The ex•alion .p•ce rel". .[he "n U.L I L'L I'll ./ 
- Die .i,D¢=Ir,Jir.. relaii,-4 1,•die<,lie•,lurne'll 
- A:In••irhi,re niel,ide: I L. ars uiring 1 here are no 00.]d lahnic .L| :LiSOrk [,1 difi'rre,u, w X !20 J,9<1 2 i 

Duar beN,lian .enloele i.rieNe •edes ,•m X (20 en 25/ te differen'i dependin, ir (he hwhN -1* r Iii Il kv Ind ch.]•t Il kv rt•hp• 
cer vir •unnn8% •Uniall' kV' en hi)Er re%peklie•elik 'le hi•rui,•r 
de 9/1 I L gival' dil[ de Lillqcl lgir(lillie v r ille •lil .1,194!cr I k ver Ihe nil eqi I,-ir, eiu•e! hy I neali rn] ,-: iivel 'miliril-, ..ni' 1% 

Itix• w,}rd - 'ingek,inlynlee.de i)LirhcluNI,n:, v..it nJLL•urllk •L,1)ri],1,g !11<rch* nalurull,in (dvanidg, Ti• re.ill,ing i. height in·rel,•e Ji 
r' De ....... WI)• Link I.·14,/Il,k•efgrx>• e. d .Lri, 'ilild. ip tte nur/n I iIi] [ herefire h e lit Ix p "1, i. U iee n J./ (ti t}I 
vi](irdelig lim 'gemerr, lie ]Q'' ilikelli• Imic le Pifi,eer *en,enerall> heehi•n,idli,ibliDrmoreliten-exp=,ce I 

•VI<(M hel hoil letwyfulme meeN,ernilervinding wri ver,•elile Irlin 
i,irm.lulri 4 ifiheer 'n 25% I.i(4ea n£'.ru rn(/ i r,8flurd:lik •dil di• 
.r.Ins lit onl, rea: in ?ble melhil id,Leal d ir,qi,tfurfl'r •e i.,Ni' 4,• Lhu, whi.to 

lie ¢niggie r.elik¢ damaarbur: r•c.de on, 'n transformaifir belroil 1,felline J•. by nictilih ,]Al weldet ciwer Iii Ihe wrik n.inge Pr,ip'r i.il Ill 
b: Ji [e -eel, n deur die link[Iek'.1 12. dil '.0./.4 Wil' le ,..., 8• .:Ii,de, . Il ike'lurn een'. ........i. Ic me•h .d M 
h-rlike 11,1 rusl inR on, die [aik le verr g ,% 1• ond•aR kilk. asoA v, r d :e rermove ,! u elded low I lh• . in he illine 'dry iel, 11¥ .ind ratl Ill,1 11 
verw>der,re •an '9 gesweisde [unkdek•el Di¢ t.ink kiln vinnig en nel 
pe• verrig word Reide ille 1•enter, ki,n[ win die (enkduk•el q bu•,ince. ' / ,L. il I i hed 
cg.,Jig nu Ii' 'n prihei Indier :he knrruk. t.rusling gebrillk ward Ihe wh 'le rhili-ph, iuh inrineticidly wille[1 ei,9•fi•rme·liy inean' 
Die hel¢ aglergrand van herm/liete •rs/8,de Irindfirm li•r.iniel. 4 'clded .>vers n in elin,rq' r,i'[ I. [hi Ir,idition I ehak.# ard 
•weitd• lenkd•els le i. & k.%1•heuT]nA wit &.fiurd r;„m J]el 'he rm,men Ii«w•rkell.1.©.h>/ri,ser:hefirel-,11!irg /'mui,dll 

iraoi•ionele konlr©lering en i•nd•·•i• ./.er* wal {leir dle v.,brulker en,c• Thi' * [,ite. Iiaiur ilh i, high deAAE el rell,ihility, Inell dir,le 
*i,er w•)*our 1 1*ler ierd,¢ me·.ede ve•IN naiL,irl,k hoM 1,© h¢ trnni, ri Ir n facle Ii, ine The wh..rniuir• '4 -1/ 
bemubgh, d v. **8. agoL,k •crioer v·i• •i d•e n>wei 

hild DichclekonsevRnvc,eade,ransfil.lt,irgw,Indi,1•Indier, 1-/1 

dle bcirju&aarheld nle op'n 41,nvanrbure viu i' nie h>r•·•led tranNrern... th welded .LIerS Mi• VI,|ve•l,•H'• kind'ul 
W vencelde trin•lormat- wed * kacppe uan willier a,·c ook.1 he uwd I.S.,rw ipr,-Dir. ..'wieililm JUIFe •Indill '/er 

pchrulk n,/ Dic'lle/1,1 i.k v r druk....1rnM/11, uwak die ter inonicier roek,il Thk ,••ee. •:„i wi:h the k.9{ 04 •pee,[ic linin 
inomete,holk H L·rdieisook,nolieens/mmingme..•M-•pe 11 folf'll 'Im .hull ha• been ./d ih IL .1 •e•e[[ Ird.forrn'.' r./cri' 
irka' Undievoerafga.indehesfraing,5-.eaaetri,4,rmilli», i,f a bolied co•,er § eon.idered M bi· in infer, ir.iller milve A perma 

./.iin {lie lenkdekNel ./.ehIL I' non..11.,1.·mler (..r rient sa Llsiirg 20 ® year% li dilfiri 1[ iii impoixihle to nehiew 1%,Ih Ihis 
inainle vericiling van 20 - 'inar Le verkrh ,% haic rroellik if iyn,i ...d 11/*oberemembereillhilic,defeenie..i,4.1/.]3/41·i 
.monni'i' Di'=ingedag['Rehe'wi,rddl• ndeieklesealmer,41 •han f•e hreati,rg wi,h -e*Ly[, tolhe ikk or•elling mii,•[ur£ inl,Dthe ke am waitr in dle ·.ransrormat,ir le kry. heek.lit g.Dicr Mas vir'n c m (phre.Mer A full dii,?i,wion con Eill 1/ rroblerns uitoeinted wi[h ihe 
waterp>p n Volledip hesprekinN van die pri,bleme M[ Re--ee ieehrolo' und ekltrlence with Realed irlimer. woilld . m. 
,©id met dret¢•nolo,ie en .indervinding V,In veneed,i I. nurirf] difi.• welcone e.relilly rrprd,rp u•e.' e•.riente 
k.| ver•elkanl »rd .er LI d c 'ar J . .eforn,ke. 

7.2. Kon.in,kilebpionder%ede iir Tr-gfnim,!or• mel l'Itirltinenki 7.2. Con,tr•cilonal •01,11, •0,.11§,•v•tor traniformee• 

LIli n prilk, 0, i,ogm..n die Lenk en illelling.. n 'r knrl /1 1 -,im a Ine:I.I. ...poin, ihe Ink Ii' i[' e.,ii/•i,itor c;,9 bc 

een,oudige uys¢ pripesdiseer wfird lit word dili wei (i,ik soil.inpege' pe'led,ra•hor['rds'Ic way Th,4 isreneced n,hen'wq.•BS 
n die nuwl SABS 78hFC' lull Vilt•UL( '[• k,[I p· en %.• di T.ge.ihiuir. .on,/epoli/*Id™gn.ind f:Ahnrul«/I 

ging,ou.unl virdie hele reeks .1/ ten.,Jibelling:[Ii ./ werki]/11.- *1101:In¢ /1 1,19..lh con•er•·er'. rad'llri iind ..•e•.rie• i' L 

pype en hyhehere. ig 4,1 'n hale £,knmp,Merde u.in,elmenlhcld. Dic ver¥ ccnpluted In•ter Thrdes,0nef Ninks ,i,er'L ierh,In•.c nirec. 
unilerp v:in 'n i.ere gnifil[/ reeki In. mu• &41{lililig,en dul 'I mu•L h, iuchtllat d h•b quah•.4 •dua an he pro¢•iced •/ 4 Tut.en.kl 
pr.lk 'an..aandc gehal.e gekwer kai w.re vir -'shinele me i d. wa• rh,•redueei/hecf,Me•n•,derably, e(.LI•en ultiniachener-11 
Di' heqp•af na,u. Ik k©ik· ••! tot dle voord«I lill, ille •erbrillker Incon,rAL.,Imple furic,lon/spocirle.•I hetrer[InS>,rh.•ia, 
•·rck In iceniwlling re[ a c¢nioudiRe •rak»e ip•ilik<•, i• dw 
want in die RSA orn ir ie Nrou, deind ie,ki in virdie *or,Ntrubiebe•rin tra• in-[ u•crs had .ome Le ihe qzmo eenelusions, rewl[,9it,9 th•· qame 
dephede. Irdien al of »,immige ian dle verbri,ikurN /1,1 (lie•e Ed¢:erlg dctaledspccifiea[ion.the #ia,ion.ould »ehecn legtte,cre nan t' 
trekking ...m h. ten f..le .an d.: k..rill•irhegderhed.,.u now achally k Th¢ proposill. Ircul> made regurdin, senled 
die tecitand linder knnek 'ew. h'. Die voori[elle writ /·eed, ge =].irmers, h•Ve,1.,tuayhadlherurpo•eofredueingther'mber if maak ili:f ./,2Ide...&.illon, hil ™uurlik die '1(le| VOLI'l ind,v'.1 Ink' consi'bly. TIle ./ howev/·r er/ difficulti¢4 
had orn dic •,ye verskcldenheid tenks 'insienlik te •er,nind¢r [hinr Jae •0 ihew,dc range 0, "Lrnat® nec.bit:'Le,I bydive- leel.a rc w•rd e,ter..skele problemeandervind AgewIN van dle •e reeks. i'Llircrten[• 
i¢rna[ eve .at gen./.wk word + 4/Si'|: doeie /le!; 

Thepurposcherel,inoiti,treal in>indi,dill|de, lill, i'..wh th•he,11 
Dle dacl hier i, emer r,le 6(n elke ..duele ...../*e. men,1...nodoulis"ll'ce.oth,•eo.emed lige.Ld,1/1• 
maa. deur wat alferdigenoem is nllt·hcl•kkeneR •onder 1wyful un die £1,•ilii,19 i, I in•ed. 1,1,1 li cmuld be limlicd i,1 con. 1,1[/1 lype 
proble/¢ I Laal. Daar lord e./.r n .si.c b.prcking ler'l ls tr•4formers, r'.Tre. ntinp 'he 01,1 i invMnli,in LI Le•hnu](ig¥ 
h€perk kan ward ¢<M [ar RMrnla- m™ uit&2/in•e« -k thu i. 
kon"ion¢Ic t¢gnolegie vefteenwoordig 
8. Rybell,Ire 7.1. Ae-nrks 

I Aanial aip'kie liiin#unnde iermorreter' In ... In i,ileF,Ing.drew. A ./ commen. wil] begiven regardingth. i. I Iliern...[enand 
r€Ia . .%preek •,ir[1 p 'ind il .1.[udle[[ r">s 
Termulle. The.m•¢,en 

-gcn. d • 5ABS·spes,fik•ie *Dra d e gebra,k uyst,Nant·ipelermo Aelirdl.[i)SABS'eigeorindicai,•thermomelerinliniedi, SO[) 
me•er. b¢per'ia[ 50) kVA en heeren Rill ilegs gehmik -,id ini ler d t 1(V,turd lurge, (ind 41.r,Ilb"usedenly when"ct fied Arhermomet¢r 
gespes fi,ee, Foid 'n Termoreter van en'Rew,in N'/g' die hinn I dny kind in ihe. 01. gia /0 0[her .rermation 'han -1 111€ 
iteolietempriatuurnn, en die wnnrde ion die informage iN einilik haic lempeiature of this 0,1, ard ihe " nfornmfion v.,lue" i aetul® qui[C 
beperk annges,¢nhaie ./.ed,elemper:,1,Ii,rhe»Ir,e[IWI,£l-/C|H,Ir limied hceee.everalvulable•areinnueneg•he,emper"reand 
niemt,/rn' ellernal•ti•Toud:-. .anihidiebli.N/,4,etem ihe,•renoloowellkn-n Bi,%,Ctin>Lhe[opc,iltemperaredoes,1/ 
pe.•uu, 9ie dilk aan cnige inftirmai,e irn.Manile die windinglempe I. dirrel mfo,rn•lon aboill the.indingtemperatur¢ Even mth. a 
r,[luy nie Se. In ui,sonderlike gewlle, waar die 011.inale gablok· ireme e• 1,1•hli)cked :/Lill. d.:1/ f r 1/ wind .s. this wouill have 
keer L. h. . hait min i.*d .lie 4ri,n4. nhe,emperutuar e innuence 4/ the ti]P „Il [emrerili,re 
Ilierdcur kan .,ir dus '.ien wi•rd die heperk. wanrde .at 'n •ermi· Iherer-•re we can Nee [lir quil limite,] pr•elici,1.lue which -I ii 
meterhia 'te/rm,im,Lerhi,[.kILI.halweu•nhe...].Lird.iril dicE,ling *eler lia' The grnple ihcri·tnroc¢er rock€i ia, 

.mene gehriliw hi•h.i we /1. ver'/eld¢ trin¢rirrn.®rq hi•wever. br re•orrime nded Ir general 'se ex./ .r •caled 

G- in OIJ,»angpdriwi R®1•s Irar:Ai n en 

.....'de......i•k•ell/dde...il¢•an.; I# and 016.tuated eill/ng¢· :clays 
dre•e •]6 he•erk e. 5(» kVA eri h•8, en M.il 'leg• gmbrii k - ·Td in Ac•[ird 1/ 1[, El " Ihe .se i rgu• a l. ew Ied rel Ly' U 'inited l. 
dic/dit@cipes,fi•ccrword Viriekeel./.instudium,nierre lue 306 kVA ,ind larger and Mhall he used anly *n Npecified For ce' lln 
vir re...nloTmalo,95 die .*.....ele van de re* 1>pes'Inlernal Ilciplen, fallits for'rge powerlr,In*formeri, Ic p 
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././'Ider.11,/r' I.1,•Ill,kbepe·k 'Ir"r':eitror·•Il:·'-e ile.eclon ful¢tian i I .U'la> gas 'L et·rwin ulue, but actuall' .11© 
Aig'.,INE,•rmn'i'-:.I-I••rhe•Uyiel idde#klOp%porin•fin.%,•en]· [imi,ed, Litearding o 'll praclica e•perience. lor di*irJbuti,i 
. .1 Lrile h . •ir le# A . irr fouw 'cereer kar die Lite bewe· (rul /'-i·ie•, c.n (]I Ilie hi•helrulilir, i[ INd©ublful whelherthega4 
r ng 111.1 I lk,leie inecrvinding h«-g wi,ro Irdien ·r i trne fout deteetion lurieli n -Dill€ h.we any real practical value In pr,Dlecl,4, 

I k I iw wi,}rkel :11 n knr :lillii,12 rnetiol i,nkiny la.,ti ' r. is :,2 un' in,p En! f iiI[' Thi ' Lip un nfirmed I ihe pr.,,cal CX· 
die itn Ltr•.il• ·rriK rn i•te relik•,i· Ual dlin·,ip volg (die oli. 1,·el per,enc, Will, 11 411(1[le,i I.L.,1 1 .111. eal 4,n0 2, hugh power arc, 1.h. 

e irir,Jurmi r n egolerk,In I •krl •% ell Ilf damage i alicady d,ine .irlil Itc h,1.kup funcion (i,il flav. Ihrough ihc 
>Lri,•1•1 •it Vi,lgen• hehkikh ire ir!!Ellrp e . 'P perl,•de VAI reluvi . U liu rir the [ranil'ormer fu•.• Lhnn ihe iwt·r·cu-rent prot» 

kr•wer' rle ·. crke egeval ge•Ind .a,1, CIC li,11 A.Wid,4 10 •i aim· rewrih over 0 10·>diir peried.1. JU19©. 
F. l ./ 'rge .- re!€ ....-Ird.ik /. Wi ..ge bcvt,8/ng hli,•e not. In . nne . npie eits: •.•here Kas· ard Jil Atilated rehin have 
1,1 r, O dervinding ir; 1•engellirk hiermcc 4,1 urn grl/ belung ••ee• I'L./**••-IyeArer,•n•e·©(hee,inlrilvioullbe'l 

greatinicresllo bring out in rhe discui.ion 
R. B.TROUBAARHOD VAN VERSPRE]DINGS- 
TRANRFORMATORS I RELIAB[LIT. OF ..TRIB'T[ON TRANSFORMERS 
Die Jee. ' in ier•re di·ig4•,Inhfi.rmi,[or5 g hewn.lergrooien dit ial 
me 'rn.Lii let. .wi ilinwl ./imerillik . grne.¢r lie 'n Rudelike Iherefur. nol menningfi I In lump .ill togeiher in .i i inimi,n p,)up A 

lienlogerie .|A Ed,e rJ'ir.ekILIn 'Lial·plalfarmm,intering":.pro· tairlvhi,Mi•genei,ilieln• Ure ihe re nt vel¥ 4mii 'role rmounteddi•irihu· 
lion!-dn•formers.ip[050·[€•kVA Acetirdingic>dntarnade 3VA]Jubli 

Lilgin'. !11,!gling I U 1,1.Lr ... . hihir Ne,Lul ./.O/1 Lit i. Lvee. n :m isym..Illm, n./ .emein./run faili,rernie in. 

pihium In !974, Lini Je Fell,10 [de .....tempo I r I'. sindic *eldwiNI,3 , thellinliumher:iftrarN•rmer>enbbemphiudied 
',1./|l| |,' r,vir 1,·e'JI|'in 9000,rnn.rnal[,rin•clatbesludecr ' high 1 /[*]fi R./.re lighill I h./1 L• Iii h.,le ./ I -1,/Lir< I' for 

h H-le .e.. .. hl. kh I r verantwoer.. I r di. .Ce'l /· ihe nlajori·/ 1/ faul[ . imp,)rlart f iclor, reN,I,ing u kin inerruhed 

..i./lingrlte fiik•tir. ..1,•ei,1-1,ime k w.,• vIT ni©:n•mendc failure r•,e. •wi• •erified riin•lj Ihe r!;icin# Ir- •urge LirreN[ers on the 
i ! 1,6 le,lira en In[' .1 2.... . . /dellf diehli lingweerd...n ine lide iiI'lhel'uirs -1 ling m i, di'I nce •Mcme •ne·re*hetueen •ir· 

diely,lkar]1 In die ,i'ki·riri#%teger!,11.hel wal till.vil ggt·nud he• dat gearre•ter. ind trnn•4'·me.,Ill 
die *. Miwucrden ve'keir· me[er· 'anif die Iransformaior w.,s. Die th,ailancelialoileurem¢lyhhi)r• 1,1,0[.ihcprole'lverrop... 
.iA,and,Ili)/ ry10r h lie k,]rl wrc% h dle,ilie, 6a|i|te h¢ikerming,eler· 
./pe In dil· •Luwing..rl. Ilk 'cinicty wi•d .Ir direkt' ucer· ehdracer ied h> in exireinel' high r.,[e or re of lh' Irpe eurl. 

11,41 ew.,[ge€araltterl.terdiv-McilrdegeweliligehecM·.v'tcrnpovan Direct noilli n e ,•fille IrreN,erb 01, Llic trcirlhfi,rrner. "Ive• dit· de !11,% prohlern ri[rilin 
•UlnpICICIV 

lk,rilletilli.Ingleerders,]I- i .le Iriin/(irrn.mir ..orte:r, word A •ccial 'el la€ .ade Rc¥t·P.il yeJi'% Iign . cher·k IDe bille ;IIi] I L. a dierroblecm©,sclos. n SreR,•Ic to:1. iM venke e'laregelede uit•ewe- Indard 11. 25 k..A ihro'··phale I".formertolih' ind...|dicd *le odwe• .rrin i• vuli 'n xmnd,In •,1 25 kVA 22 1,V 1 fudge irH•for· *ri pr(,tee•e[% w,In •lullilari! d ah itini· In,JI,]r teen type 4,1, arre•te,i, r! Izemliallte weer|IgNI ie te tailk 'll St Ir,(]Jinrd ver.prel· mouried irnmed,11»4 nd,neent Ii, the huil, 1,0 1 d impulse ..pe %1 iwl n•e.der' wil I in' d e l,LL,Ifi,rn L| (,r INO|•DA .· ioltage• •iere ipphed in [her- 1 {)(K)- 2 000 kv n..er,% 1%'ebrilik wi,hoille[Lusilgan• Ver«elest©Di.punning-ill//-2,00. i' 44,••r,/ duria,e to ihe lar.2.1-mer •9d •rrce.el The 'll haN. of .Larlge-1,1 limiler dilt eli,ge i.whi,re heduidi,u i# opgci Lurk kon word 
cii,re. Die Lect• ..iL...11•,grifearie IL.[emi}nie,e"nlY he· Kiliarrorerly egier geen Ninlihil- .a™rde rie Dil ile,Ticinvreer ilegi 
prii[eeted irarilii•nierria, huve Iheh t, e Inheell die,earic· d.i[ Indlen '9 ininsform,Liar beh.#k bevt·ille I' dit d e inhere'le itrerglhlo 
* tid exlrimely 4evere J ghln . 1 elekinee •erkie he• lIM weerlill. ic kan weers,van 
rhe re are ni, urn IMr •Uitinie•i di,[u nul,In ble of [;Ii| l,re nlte• for ¢ he 

Dn ir L• geer, -r(gri,•e •I •I:licie gegiwe.• heykikhuil• von 'lin, u, •ar,erilzeti•f [ninsform.5 The,rendis howewriqui•evleArt.ithe ,•roilrir.,•lirminninc Diel,19,1'egerduidel,kdl,[cithee,uail,il flifure ri. i'rnuch kiwer, rroh.],1>]n'heirderi>f./.even 'e• 1, il,Nklerinde/rde'lill. 'ifiel/ni,niler 

OPSOMMING VA' GEVOLGTREKKING .,/MARY AND CONCLUSION 
Hi.[le ler, Lig heskou o,inigielik de ka-akleris[ieke faiette un die Thi• pip• T- ew' brily he chardetense features of a new 

111]ue ver•prridiry,rarmni-logie • it In cit· argelope Jare 19 icchnolo8• •• dislribi.tinn trrli r·neri.. nl fod .led n S•Lilh •friu 11 
die RSA hekend ges. I u Die mees belan,rike,ennderirgsir dc lin re el. year .e mosi Importini .'Hn. i. des'n s Ihe uk of u 
w•rp • d e gebruik v• .Il Lmin um·widin• en dit nuwc lip• ang uminiumwirdinghandaradiall>,1¢wlypcoriow-It•cwmding the 

hpani,i.'Mndan• Hkrb ape wind . word not vir dic hele reeh *c@ledbalid- Th,•typeof windirgisnowuhedi,wrthe•irc 
•enpr•,(11./Irn/4rmal.i• g.r ink. behalw¢ v r ball klcin cenhede riinge•dislrihi,[ion·..,iN,bmenexc=MAirihever>smalle•iswch irl 
le-rl. 1.21 dle e.ru,k un A m i. luagwinding dan die hoogs.n· wmbinalion wIL• I.li•yertype windingor the hi,h voka8¢ sidi.Ic 
rlin•kalit w,ird die uk. uie kortili,i.ragic galimineer wa• dit mo•n[· eliminalien n[ lual 'im·„ewil forces maket il pu-,le le 51,npl,[yarid 
ilk n Liak (im dle ortwerp vin die windings 4-vereenvoudig en I verbc· in,pro•thedey,gnef•he wnipl¢kailive parl Ilh¢ Loremateina lia. 
ler Diekerrr/gerit,ill.ili,kingebru,kr,r,i•nial jurli'.ndiesuror· lice,L fi"•ome>ean,if thesuper,irlenied[>pc The ntqide•gnshau· 
,•eoil.,ileerd• 1,re Die ninve on,werpc het *id n, begi, 1,4 die 1& nee'·c' t.,LK :pee,/ preduction cquirrnint especially for vir, ard nek.iikhkheid vail sr-le pioduk«ioe.5,ing, veral virdickcrn •.in•inN% 
en I ll ./ 

Ina,el'le./le.. dieverglay/SE,mmige,egni:·epri,ble/clan: Ir ihe lauer half .... r.cr qome wchn cul problern' i,f ccmn,In in. 

ge,ncillill.,611'llek 'fi 'r•.I·eking·.I vinm!/Iriu.scad/ "Ir· terest ure i,11,0 le •timul.tic d,&cil,Mon heiween u%,i• alld nianwfuc 
u•rd,wren.erbrulkr I'le'ling/cen·.hed, Is van :1.menelardin =s Th: mallers areof a gincra! laiure andihus nol relied to a. 
diI'lillgekirpel:inie'lhehpl• Lideon[wirp u¢ dilme,·..gkrhan •pe¢!,11 d,9,ni, 21¢Uually mosil, del,[ing wi[h Construl.LIL,n.l| 1[ ili•r·. i,nd 
de[ u I lie k.•-I•ki,Aci,ilid•rhede en •reen*,crin,nd• •posifika· I .OnL|110 •pellfi»•Itll. 

Verny'*: Simpo.luri cor d e weerligbeve |t' 00 Un vers' cldings Referenee: Sympos,urn cin •he ligh[rinp rrclec'ion of,1%[rib ithir li•,i, 
./.le .toker 24 - 16 !978 :lan,ebled deur die Ouimer 04 - 6 147*, tri,lis,)rud bv Coull,il for Sciertifk 
Wrien•k Liplike Ny.i.er i.,d n- [ir.Ingi-,lid .iIi] I•d ,•trii' Researtll 
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The The 
Problem Solution 

M\A 

al 111=m" 
4 Mill. B• 

Op•imum load management 
with Zellweger DECABIT® 

he problem to ensure a rcruln,Jo.I and eco The soluion tor the safe £Ind -as- execution o 

nomical electric,ty supplv rega,re: sce/,c efforts Il)/ /24/wi ln todaY S Power nerworks i. 
in load maragement to improve load facior, and DECABIT /ell/egers Iroderr DECABIT 94'stem 
reduce costs without Inconveriencil@ end users provides fast end reliable trarsmiss,or, of a large 

nimmer of switching con·mands ttrough existing 
Efective load management ca Is for modern power networks for load /anagement al: 0:her 

flexible cor ols•stemstoswitch selected loads on furctions 
aol off subject to varlous netwar</arameters The A continuous reBeach and developrnent prc- 
lesultirg cest beref ts can be ve/ BLbstannal gram er,nures progress ..11. strong ocal presence 

guarantees avallabilry and service %11/ 

Pepreseli·.alive 

Zeilic·05, Usterl Id Farad Pv Ltd 
CH-8610 l.st. 5 Zarnces,Road, EMUARENTIA 2195 

Swilipr[a,•d Johannesburg.South Africa 
Telephone 01/940 6711 Telemene 41·4446 

Telex 53587 Tele,4-24406 
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BESPREKINGS/DISCUSSIONS 

Alnr. D. P. T. Pulg•er: Verwner* 'rnk,913, ver•. liii,e mp/ .4,440, diea·lur· 
d'hlu wH bewerkNLII Ir, IiI deur KN,fika- S..'.'80/1, •Un· 

Ii,I,crele rcfur.Ill. 

In kir dlid. In kr0¢. bel h'. 01,1 % n06 '1' d in 1 olk:[ck :c hu:r•lul die gemidd'.Ide mi ni»ile elekir,4,[ots nel.:rk nuwk ¥ 6.r.pir,idings· 
Iran.Ii,rm:imnilgevrer«Vili•lek pit,wlk,™lewindei:.ule:/ma 1),I I,ink·rwir,i•in,dinre'·id:i[ nli:Ling©'.irepduldat wr,nome 
uni'' ii.=r R!15,1)Op- rE·hlilen'ieleerr On, hier<lieredigl.-Kdll terw I BL:hlic>UrtIAvulne,nig wauide i. h!>la. .iceun g.vo/•k heel· 
*,1 L, mun-lidle J,iyerii,L u,ird rs weer kyk n L file k:irrekle gebr.lik lud| I'll" kin .un 

dil· Lrarifurmdlin [)11rrl'•1.lerl,lo Ihe h[%,ode•p-il.1.i:50] th,tr•n•furin©r 
[he,Jinaerend€Ki,Ilitee•rdien liwi,ord'Ind.inkvircic.u•C'.In 11& -em:, ned .he wime and na ii,MI,iue w fu,fil the funclin of L. 
d e i, der.erp '.ir ille rele /,1 tranhr,)rmerhAn••ei,een lind .,UeV:,ni,nel,Dwpowerappi• 
. prn:,1 'inder knrr.:., m.r vandill ii,Inin u. ndin@, oorhcer· In,11•.|Lill,Itu / 11,Wma|/:1,|1. t. usealidibfurnler/'|Dw,flhe end * k wom iii trilr•rernialorw·-rdiyin•, 15 Ilierdlecir•le r¢fu· AC vi,J iFe hefure re'lifring il Wi(h new r.1 1,/ 111 ..indle 'MIO i.chu] ogy Ihc le ewkir Inrd o,ir venpre,dil,•tr.,1/lernian•rs &.i:ching 

rel' L r ..i• In.nted n which ihe t,Ir.4..r W LL..pliked I 
Lliuee die h,Q Irl[|114.1,!»ler lili PI,4,5!,10 0.,ahede wnlui,tem ••dirny RCI¢ Wal Id it he 11- firel ed in wone.r,frl,• • rne Prin.Ir'u I ...101./ ¢re ii,]r '11. 1 inp.¢ Tiedn[I ke Jen . .•nivi, "n te 
k,)Lip Dte 1.,ir,erl»,I:Je Lrui .41rrTI,il,!rh,t 11-4 hirh.,i. lilre L•hue h.i• t,} he I,•eree • 
h:ir,iuhdar ...., dit kilil n.l ¥.Il 'hell deur !'1iddel v•,1 ·r• lening Ir :le./. 1 
nor '9 20 war ./In,•lerm,n .1 ... ippi i, e il il Mr ./.mon* Could yi.' D Ine iripal),ir uord Imle 'le ' lt! 14]I ..e· ilir IngfiW,1. hi [a he· i,V,trimdrd .r 
Kin JINIMI k·wen' Jurle virn Ju· Alminium·irar™[ormro- wn, i# ini 'in•·n™rger" Wh. perceni.'geove-loadcruIJ hearpl. .rhe,w 
un•*r/aumnr •Ilemoniivurwu,[elne+untop.]wrclin· hilw Ind hn, in.·N Lin,bien, T"erature .,ffee' Lhe per.¢n[•p: 
ge- .r/1 wid. lennin' ™w 1.inger Lidrerke LLungcpaln k.li, wor,? Ver•I 
1/ m .ig #i·neern w,]rd Al die ver•rigie le•·n•ur vILn dieinder kor· ·I C, val Alphe.: SIBS min•nle viln'nei•klite n•kiuk • •0 li.• In·•ge'le| wed'G.· 
en in * I v.11 dle h,Q kils!• wup .. illile. n• • lic Inabimurn A. i,Irrnal ii lh•eon,mittcir¢Nponsible for'h,drdwingupofSABS 

im' .lirg vnn 41 ver.rr. lilinpwr nifil mi!.r 00' ™] 
n b.laingrike r.lk· IMulbilli- TrA]Irm¢r·", 11 B . pleasur lo rre ·.0 rcad Mi 

1,)rlimin t.t·•ee,Tihiler™dle arl-·rpv:vidirt·le·kir.,tatn¢l•Aerk/r 54.Ili,rn... .ape• on Dil .:1 1, Tran'form.· IIi. r iper • 11 lorie 
Ir/%,den•,Mled,ir,yehied 'tem.Inloorbel,•LiggeuLrle/virl parn 'Iri,i,[e Lo SAB% 9 0,•hich.ippearcd I Re,do l •0 I IAy- 
n;''i,re,edi,ren. Lhek,}u,mwinleriwinde DILI-' idll lk$©,n./2 ./, I[ rh( SABS. ar, v:r> cons.I Jus of// 1,1•t ,!, it thi· p.irl,"Cular 
01 i rde di,Lu[ne'l•.A per J,Lar 'le' he-11[0111*inof ime,rece·operalienheluCCI'19. 

VIrli,/4e.1Or .f DIL ilidllitrb ind u•cr•, Mil g•,il,lik ,]nek,>rle.Il wee. 'im 'n :ielie] 14 Oil#.Im .1- 
hier[Ii. Irikele d.il vi,inil•.inF le mim/nder i,m Inli'orm'tor, Illt· 101 A'iliwing .ire :•irlnen'% an some poinls in •Micular 
hulmakgrni,mist,•rbulahni. 1),eEABS«pe•irik•i'· 1.i. 1, T..c 
2,1 lenvii, dige r.l r,•r wirri,lgen• de moksimum norbilas, . /· We L in Irdeed forrsee uneveriricreaN,n•Coit Wiefil in lh, k>»Ii,• p.ill k.in **I r,Lripe i. 1 he .( inc ard M.•e./ . f St BS 780 
[I'rwi,erdhof,•.irl...,!per®/eerdetrarqr-i,rm.,tors..xermor <'crlillbilver% 0(irhel'Linh'val,15 t/tel,ull reN,11/inppiru....u>hig" 'll'fi©rm/-'. Dr/•141,iri,ki-JIi•forn,re·'det·r 
...|:*1/4 01!gUIL.kkip h. ek nle ori" ek ..dit· mihinLIA¢ huer 1-1•e' . I-I,6 h 'h Ii).% irar.4rn- *I begau c of in dii· I-rmill,ir,ilil mcir lr,1 :1• ,cv, IR ve;n die hoer high Inidin• .i, 'en•:pcralure for 't 6|1|led ||re li' I p.l ./r m.,10 ope:.tion Ind 'he,cre e I 012 

[clidel» fur :1 r Ipid 'imor[Iuilim. which pide: / premium .in 11 I 
K.1J m lir N Ihimi) 11% 1,1,dar n le. by¥,ieg mir ir. 9•furr,in·er ni•neb.· p'll'|]I'lll'prk. 
./ 

While AN mi be a m :/ridin indus'lll *... ihe b6ro.,u t•ell 'luir 
Inr Sali,nionsve'%,4,/•y'unith..eking•whernieties·g.•ell· ....11¥/,1/)'Id •a,/r...1/1/w li//r... cs/+Ily.. 
.Ir,in•[©fin:,hir.wDweld•dillindu•rd·garulk .an nul•/liny.['nk 
er 0•1•ap>p v. •Aere *,Aiah iron,form. ir. 

Imilen '9 Rehrull,rr ¥,1 ir nifi,rm,Mrs %4•I yke•Lie. x,•an i•Lir J,e pe· b .,pidl' ri.......9./ which bi'orncs very Imert- i[ hrulk 4.In n her,neneN me@* grale, U.insformator i,tr %·11¢r rede c•.|u ll ver i I,[e if 20.. 
ui %Til ille i Iheiling•L•I k en i•nhwi,Irrp>p somi w•gg,·bar) lin mn The i,ii,h.A opin,i,n ,g Section 7. th Lt los, itand .LIi,m.in: .Ir.1••IiJi'i• in nuindudinggee,ildi,ur 1/0/¥L'Kilrpr>i,i¢u«•n'n tid!,Urrilen € I .1 r, ine,• 1 On(,1<n ardgrc•,ree' ll·ilehenc f ,ranJ,irmni,ir,ia vi••r%,in 1%/ 11 '9 11 In igwcnk en cen ionder'r ./· 
e[,ing.(c•k 

The Ii}. vaii,e• have b•in estJhli,hed ,r con,miitcc Jnd If lh¢ kierhriliken•elra,LKheid •(mdard 
imirte4knkeJhvd,¢•oorak¥,Indie.r· |iM wilii. •LId lk· r,vi™ec. h Bu c„u /.uld . iotificd va.iriliger.m ·i• urd;,Ird•tel•el -· hermele. ver.8!ing .n di• ge· 

hrlill: v.in u,1.¢11,[10*nkriei,mwaterp>pnic 1he 
W W>ki" ** beefeuplallullon formuld..i» adv-,ted hylie Aulhor Forunli• 

i,1 1 (100 KVA 'rid over, is UISO U,wed with %pt eiini. 
[}le p I-0 v.,9 die Luu,nFSUeerderg of weerligafiei. irek ep dic lily .1....&itic. in iuch formul. ar, proda,Lk iiI ..'% work . 10 
1rn,1.lorri,1/Lir ur helri .Uerming wen d rite .ccrlig./ is interet· ihel-: eyeic ard fulure,•1/f encr8> L. be :•r.aut, th.it i. 
inn AL.e.,end!,deurgrAm.,gl w.:/dandeudie•ker,nBI' prucrducurwuy,/di,diennene/,inonnallibecxp•cedthalby ad· 

dieir,In•formi[,irbeNkerm'alvine, ip' iii·i•ggekiteworddeurdi' 
./cligalle!. m<i. r, rel: I rer '.derbreki·il ./ ge.)4 un 'incl· 2. Te•erituri '/ 
Ill, ..Ili•ekeer ./ v•rwag ..Il. 'w |hir ' in confirm [he Bure,Ii, demii·•s Ina i,nic 10 ·ime I 
/%. mn' UlinniD/ m'·Idd,idil w'ierinhi)ud ¥4in [ransfurrn.itor· 
iiI Lr her./ rn-1 -,id t il I.i ' i beht,1 In di Ir heck.,1 versk I I n ipi· 
i. 'ind:,r munt.,pule inge,ill,un ,inr die noi,J•Lic,klikheid 1 dali n i: om I€ I i, Indeed .puled from 34 :he .Lard,ird reerenee dic lit,•.udc is •]ile • In kle,ner v•'rwri·,[l n•lrin.f •rrnaior•(under 3(X) 1<VA, te ,•· 1 800 m .ind licr ied 1,•Ill /1 111• 6,1./1 11!e users .1 i, sli,Il¥ '.'ll •cr cri ull te ilri,18 Wi| ITuir 9 ,|,imon• •Ti,•kier •• opi, ie Ii.roor ui trai .le rmer, which #,¥e* him i 'Nier overloading char®[crish . Preck 

lunqi-men m;,> he p.1-1 on t i Li•er, it highe- al•i,udg'i . •undar· 
M.. L. D.VI, de Wei, Br.kpan· d .It ian f •he./ ·ince /11 ,[i,•e .1 800 m i, Ih, rgfure a ,"al 
Mnr (IM Peideit gra.week /11" •irn,L,rhge|likwen•d,ilh• nr• 
fi-,1 gel:,Iwr I. Jur w 'I .ille.11.11,>e c nderw,!r,1 u,i• h Ir:in,1/rm, Wirh re.pei·, 1/ ihe okrloild,·•grapabili(ics. SABS 7$0 in,le on rl 
er ¥,rd,cm'·e·.Mhn,•,pale FIE·klr,ilegm.elng:il•.iridie" 1, i' dil.nhution ir,//urn,er.L•n p.:rJIN I.Ic le,nrOJ. y 

Mrin,inrd,teenu,Ld,gee.likkle'oeritilin,om .,•nieiraperic i 
4td]Icer 1. quile .........mer, 

M•,d•hulp•:in.|i¢•A|t' %pe4,Fikw.,•ni 780.1,# ••.ing„ 111 44 Non 6 [he ..1 hur ..r ke. Ih' general adoption . e.led 
*'ornm[•rwalled •RL•••e•171'•*in ni,neer ./I [L'l lier &14 trir,•fi,rnier•ul'...Jover 'les./lcofart,·h:d./J· 
l ie un iwi.irdir# 4 I n n Il i |•r 1% *. !In. / =leh cn dir. 'een .i' · 1,!ili Ir•,4brnierpn:.a l/ n14¢Ii 'll ixpiet,dhin• 0! .or-1 pe,fo, 
men.waard, v,rtkil 1, ll,%•en ver•pre,dinggrai.•lerm;,i•ri = # 
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Dryfkrag vir'n volk.. 
op dle pad 

van Suid Afrika 

In die hart van die 
land se handel en nywer- 
heid, en dielandbou-dis 
waar trek dryfkrag gee vir 
die pad wat voorl&. Hod- 
krag-stukrag om vooruit- 
gang in elke sektor verder 
te help uitbou. 'nDiens- 
stasienetwerk om die 
werk voorhande vlot te 
laat verloop, 

trek 
Petroleum 

Al'/ T.CHN]c.L MEETIN': - I.¥ 19/1 65 



[he Bure.lu w:•,lil Lkrehife gl•Idly •urpel ,hedullicr • plea fur b.,i g ]A ci}nel,%inn I woilld .ferto'efigire,/I.:dhy'he f./hai: Ir le 
irn,™I'ormen if L p m 5/ In wil u led corer, pr-2¢d In .ip· flihire ril·. a pi,le min,rwd irllnhrormi·h ind dttriblion 
'll. tit./Ill.t·.I'/erfi,rrned ,fli·ri'•eleld,ngo/rairiatopro c li li IIi •me' T he 4,· 1.1 Cip,ire' :iri ,;boul iwiee ihii. '%•rieneed i i 
l|L• %ed|tlly ' ll. 111/1,• Cal,t T }19 1. mi•14]y Ke/,le of Ih• fur lower incidence id I,J'huing in 

I•| |•1!/1 'e: '.RS 'in 
A• f.li i •,1,"Ii'e,•i:ilierna, fof ni,h >c.In I'le,pdi•Lin 

Mr. M. W. Wnller· FRCOM R & O.F.S. Re,lon 
pELWJ. re"irdgd J. dequ.,1/ heir,/1,1,1.ri/(he.,Illifoilliah· 

• - .1/1, /%.• h 0. I And Te' i ng A ..en prn ,• 1 wihilil ilfur .1 1/w i,herv;,tion, i.n 1110 'ilthor•' liper ©/ Digir,bition drop. Tr,Ir.rirner 

1 V. B,AD WI NDI]'. GS 
inerhe •revii ']MI•ve.ywilhJ•' •r,©prool 
ihii ./.".. [ inual for Ille 25% e':r" ,1.. . 

1,/le I /1 .dihouph li L L]JIrrill,irmer•. whilli .rne ilefect ve are rewrred hi 
ul.r { c i lr,11 Wi]-1-up. I n il:112 we h.iw iii)[ hid, ine B.11 [• wi•,rid l ini l in 

Ak,), -Lh Ar-di . .I uNIL•i, · i•rlu iod i / me,re ne„h ' Ihe W.irk•hni• for repi, r Pri*.abll this /4 can, al le Ls' <vremel> r,e In pari. bc aL,1 ae 
dede ,• i 'r. h 'arlurde,r:•c•Ilit Luurilcu 1,)r hy 111. Iri.·re,hed •,4,1,1 •rerip[h lif lh.% 9• lif des,Nn 01· 

pre·•,ire |likiu Ii, i,1% 1,1 1/ 6•p i, in ' ra] Air, L·r 

Ir Ih,! Ri,reiw • vi•w. 20' u '4 d |Il/al ¢'p Inilim •p./ . and houll noi The iwie diwidvantige· of 111,• ful ru•h•[• Lype of„inding is [ha, rewinding of a band up * 1 // -ull ur,11 -equir. %/ lh,/lenled ini] •N•9•1¥e v. ni]Ing .lip 
A curie'li Or lib . Wah r. Ld' fir 1. lind 11 . f irin•r.cri' in,!i• which inuld miL m n;ill. bc Liv:i luble /0 u O I.her ihnn Irl ihe 

1, 1)12/·Irl. ..le' In U kV ind B k. iransformen 'regruer./. H•RMETIC/,1 1,¥ REAT ED UINITS 

.c,irn vimilitegherm'.all••iuill' for'llim,i· Ir,!'(*•V. est·on 2] rhe 22 'V irlilifii,In'r ,• 114,1.• ci,mmi,r, pr •< ie, ard ..,1 n gred 111#ui d ih [,1 ie., .1 unli.,in he Nround oper n. rl:welded Lip ki 1 qi,:i, Ii./ •M :inl> t,rneh 1}chire Llie Liall ihll! mel.,I ,• ilked '] •11:V Lrrfnrirlerharl/,4 -ed,nmini*ulb ii,> 
ind'.1011. n..101'. 

1 .il. Ii,ili,npi•rianl . Inn,il i·ornment an Mr K lan A plen . que. inni. Eseoni' in· 

4. F.,1. 4,•[eree,in -equ r,ri, M>, uir *p.ice lA p|ael of Lhe % Wil Div, E> 
refer'hihrohcornklrinArmi:'••·,ulihl, Me *. MU•©MA'l 

The 'i,re.,i ·u lin h It .il.rari ne authorN opinion th.,1 h.ivers 1111 re,L# . b.hir,il Ih i rrqi,ireine9[ 

C..9/OIL ACTUATED RELAYS * .[.ir:darc Ill LI !4. .. fled i r SA 8 9 780 

Allh,iurh IIi.nl> •*I•or my•elf aid not for &'m. 1 mu• al.O 
0[1111!I. meh ·LI»la|. re[|11•!• ri,1 01!v IN lis, hui aN•. hclr• ih• n · 

11,•r ci,4• ben•fil•, ear,4-• 'h,ih Al-h ihew r.·la>% uidoubled!> huve vuluc iii 
u,eri„ed'inlinh•huwn Th,• ii.,da,iallhab,) Jppll,•1©th, ..1, 4-mer prol i,i, iht· hyh incidence of ea-(h [femorE in 1. Ree 

Lfed h.h :ili•.,tud mr. deldying ·..Ir pping of thehc re|dyst© p» 
vel L n LI- I. Irl.ing Thi' ... advar.ge i. ra.1 ir pping 01 norm' 

Ilr. D. I. P.I.er; C...1,• Gaid,]Il ,/1,1,1[ed rel y. h:,% he..1, lihi. Thr., lileth¢r w th Lhe :,uii,W 
Mr Pre ./i[ ihi :,1,11,!,r' .ire Ic,lk, re,•gralul.L/do i ./du,IngsU. vie• m.ike• ine ulgo que*Lien «ther l. im 11!ting I Gawoil acluutcd 
Ii#**I•.M+per 1:.Idi' ti] cli' I.,1,}n (lip,lormer' c'"' be ium/·d 
' I.,dertinn /•ele ha' bee·n einrlned lir/ly /© Irlo66>mor Mr. D. H. F..er: n•,bn. 

emplaying hal d [.Fle kni. Inllige. n<lingi -Ih liu.r·•,r• 1],I·,i•lt .ig' A.Iyel rhwill i e'.nwi,h.-.yc.iri.cruce 14./ forindik•r 
/[r [Il., the milerwl M the .Ild windirb b, Ir• .ilum,imim 'i,/ 4,• in,LA'·•elli•e m S . 'Ir SABS780'•.unne•I ' lding h«.spo i 

•iniN er¢,1/ Livall[,ble Iliall' A. pi),nied .ui th,• i. i,0 •ciou HO°( willi;In;imh en, •25•C whal -riually i•ihe hke y lernper.iturc for· 
drawhink wled R .urrchlinelll .Lu levell., Lhere i' 4Ule dintrence in I [dri,rille mouniedl,un•furmerinlul lin·' I.' SABS 78D 

1, 11 1•i'in ed.1 h,%/..4 ./1./mer,4, len' wehnically. * Lr ing Lh44!rpt or, af wuier A, 20*C u•.r saturated uil con·al 1, 
m.hiri .i• i e,invenil,in !11> mullhformer :ind I .im no[ irie 4...(45 irm,of dissolvcd wairr .,rd ma, r •c to *]0 invt(.50 

.ill,¥ethereonvin•edi,ilhG•ini,ihentiwillretun·a .i••rp-i,e,0 ppm) /1 N./ ....rn free willer 1, u.li,i,ble .......ihEr r in 

le,-de n.ebto-kh 41,111 the Me li, conhlrudilin lf.'I l.ey knol, ·c i,nl, he •dueed by evaporation - -i fil·.r•tion Apree /·ongl¥ •LIh 
he .'und. t. ihi, r.,Ih¢r une,•n.i·nii/n d ./ Could I. au(hor• I.uli,mullilation(I;.1 ' ra,raph Ch,Libe6 Plige !4) lh;k' fr.ehre,i•hil R 
14™fu,e,ve.orne ird,i Litior Ahe reld,IVe uffurences in ...s .,vi 
ilicrdri:.belweer balid'.Lig LY. lrnfurine.-converikinill, hdurerul' 1 0,{111/IN[euric,i'Riiar'llir.i.Arnier f i.i,und lr• 941,irm¢r• lire'lery 

NX] I.ilisfurn er ye Ir d[ .14| , p.„ , !2 ye.s old Dall 'Irtu Lily ;11' .ril•le 
tr'Irn ther€ are .,und le hnicid re.Mons JU./. 4-01.Irsion /0 band •u Ii]L·1'J Lrinnol%Lihiecled ti, Highve·id stonn eandi-s hper,ena 
wind,q, ly,« and 1 4.1 ih[ ih il ·her, art, ihen 1 would Ihink LL[ a 1,1 Durb,in Jurle I 974 Iind MJ roh I 060 0.3% pit i e 19 fuliu ra i ll o 
g.,fik Int finan/1,11 indileeme,it ./.Id h. ne:.•'ry /0 per./.d¢ u.cr• 9 I 04161,•finrm.'.1,/(whiehwere//VA 'rle.% Inll,J Lhel,iure. 

thu fililli w.,1 In rhe h gh koliag, lin[Im0 In 840 •be thu ·;Inb bur•.i 
I. 

11 li 'pler/ling In nale ihiit while th• hermet,elillv 4/•led Irnn•A,-mer 
Iri Linh... 111/ L,inal • iml,il nith' p.quired on .neralion, hecom. 1/ nati,"1 lefirred . lulion w the lower 'lie r.inge I 
M.m, ion ard Ur,h 1, in •,p leity L huppl> 9 M.,Ime f 19 .imund Ir;,I •Airm.. 1/ Aw[hon indicate 'hal Lher¢ iN i c.'Linilis •·t tude In 

R] AD' r¢r kilowil·.t ill ADMI will, i,h /,1 hal' 11,ul.-I he ilg .LI re.,rilmli... ihe u. of 'rmiticall, d "011.flirmer b.9 in 
Iribiu Ihle Iii [he•nerill,LIn Lemplinen· Ir ihe di*lribul,0, triln•fornwr +urnpe,in,IR 9.,t heeuL,*eifin•uffiarte.perie,wefulvingbeen,ain· 

i,rl' 'irL,Lnd RIO ./ kili,i].Ii, Ihi• repr•en•• Inl> •b•U, 1 e,]In ill'/Areet' Would,hcluihor':re·len/ler/lerea•nlor 

b i ll. 'elded *m' pl LI. or g INkel bl(iwing iIi[ under 
*han /,invent- di [>pe• Lhen thi. repre4en•a •el# y Insignifi· 

irle.L| prJ|ecil,in ,•r precaullen, 11.11 th,iuld . Inken when u,ing sealed 
lii'illd'/Liari:1. u.m[[hailic: her,i"Li,al.imporl.Int Ir,11 What ir]•men" Win' d ' an expli,gi n 10,1 or exce.% prd-re rele e vi,Ive 
11•.mirt h Ih.,[ •he high• possihIc digree of u·rvil: reliabill' be I,}n'iile- I diMicvarti.' % 

4'ed 1,110 [he Ird ner Re Inhili·¥ mil ii,1 be 4uerifieed merci> The Dilrl.in Corrl,rilin Fledric,Ly Dc,wtment h i hild ihe i• 
ti] ..luve 1%11,» 1-rprle' The iuihors:Immen,•il'/hi•poil •crle,ILE of n hermelicillyMe ll.L[,iandi,Trner explodilg, 6ening flit to 
li Ild he ./c'.. * cer,1 eqi,il,me. and I.!IL'Ing . nili,ir.,! d:in* . ihe blek .tb· 
T,ir•In, n,•i iii 0,1 pre•er, iL[ian »Wrn$ J fully agree -[h thcaul®i' allor, hi•11£|ir,R Ir which r wil• h.KINed. (The· huilding »,1, I.-ter 
pri »al' larmely 111.1· J,ily hermi·qi"'I' Ne.Iled Ly,h. bl· .mp|©yet derni'I,Nhed' There i. liall: [1-hi Ih.,[ had L p nper.......I be<. 
10 !00 kV,L •,il'm/tor 'reN with ./.LI• br•hir. p.•rillen th. had Licuirred ley w•uld hau· O. beer .eu·rel> orfut' 1/ 
hermi·[ie ilh •ealed frnm 1(*) loVA lo 500 k¥,t, anJ on!¥ il.LIT.• ciin•erha©, H:I.[ht·dei,Rne,gilene'.ideraon.[h// pi,-™Itic.1 
1>pet wilh 'ieh>drul,n• breilhers 'r un,is uhave •» kVA Thi•' Ic It .,ild he In[//14' m kni'/ whether.iny ...· n,en,h/·ri pre•m 
pati« eurrally Ilawed in Cap' Town Lnd one 'huch lia het•n haw hud -di,r exper,4.6 ,1 hm gr, w •alon to,he 4, 
f•Mird . be quii€ 4.11,416,1/ Ii,n ha.ird I •·iled [riin•Ibrmer' 
1 igree with Lhe 1/LhorN' vil.' or, 11. fill/of.s •. ill .,UL./.d 11 1, Nurpril ihi Ill.it Lhe A illl,(ir·. haw n. found .1 sirgle e lse where gas 
rel.andkrend J.·InNige,illikIngthenlto¢husnull,run. Ir'Capc 11,1 iul .I.IL, 11¢11 -ul In hlive ./ any paite. i',c villue lueardin, iii 
Town we .1> iii [hem M 1,1,14 wheu! 1 .5 .... L. 11,1hle r•c,ir[1' iner .1 10·> .ur pmodl. rrom o. own experl,n•, 1 
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Lighting,sa mence, Itibnot me.rely arnatterof Irewi 
a lix#/ bulb intoa socket. Properlighting increases productiv 
in factories. offices Ind other wor Ing 'reas 

Thorn, an International giant, spending millions 
specialised rescarch, have niastered thescience o f Fighting 
know exactly what is required for eve, Kiven situation. 

Your lighting needs are not sinlple. Thev never a 

Therefore you need expedbin this field to bring your need„ 
focus. Experts who ran analyse your problem and plan 
optimal solution. Thorn can do this for you. We lidve an en 
mous range of light sources and industrial fittings and c 

provide you with the system th& ideally suit, your partiuu 
requirements. 

•|HORN LIGHTING 



woilih wi·.i'gret·th.Lt·helrvi,lile Ide'eil!18,/il'.rn f i,hil liv 
Er,hull.inirAnifinrmer' .1•.'ah,Il.verilillgarecs©f al·hhidirelly 
i,peurn nrilri•,en,lui,li• 1• 11./. 15 M•. ir Ibforin2Ah,r„·ne *f .ile.,mil.·hi,i,Triwet Wiwi),111'%!r.19*.1.Il .•b[,i·ner' 

curre• 'h#h.ile./re e,nD!.rh,ir Ih,it' .cril..•·ert In' w «k -ct y Ii, ,•2 - AS Spee,ficution :IN re,dr,R lh:'Ir ™E ll,-i'Illerl. 
ieducclhe•m,!In, i,f diln.lgebuc.LILI-ue.IriwI• fil•I,mil li 4nd ir o,ir i,Flinli n il Ih •Or,1.4,1 jt sh ir[·.,•h ,•d ,>f *•np. M lt' 
fuet, d=pe,11.1,12 ,in Whe·, ihi, Aaull lu• ixeLL,rred fruq li·,11]. hell Lhe alimenial-ti•,1 /·wl'n....rim Weure.Iralg•u,prt./.I 
i,•.uir' I prille, i'r 

The lere• Wt' w.uli. delimilel> n il udvur .itu A. use ir h I 1/4, 
Na, ilr,rul,ul rel:iy . "i proied invi,limhir• n eii,Ii, ihirl, i. ir 

nirpil linimilevelleuk/mmihelr,ind.irmer trallormen ing,ch·ase 
The,!lurm'Pen'•hen liftiei, hi,1 41.,ir lielii..#ree'.in 

111¢ i'll Ilvel fil||• d :irdis.ili,in ·hu we hili¢ Hurndieed In, |9|i,u the |eVe| L. Lhe ir hi ,!• 00(i,u, d reidy [irh Lhc hiph I.. 011! 

1 firrn 4 belluve " i he· Ie.li. lind Di Lic,1,1,11,5,1 "5 :i,Il hil, .ip!uce! in Ihe 
princIL/]r, i,f Ira ·1Jnrmer'.lind w,]u. hiple i./ m her .,]Illillit' WI:.h reg.ird no -5 -ling af iruniforn er. ,ii,r 0„Ii,lon ./0 4, 
r iher .1 ern hel welding i. ihe be• ze gri 21 muine,•e free tr,forrief SABR 7. 

1,·.e IL· i.tion 0,·i· whe,her 'll'inrmer :hoLI be u.·d . 

MIS. H..ainmo-: 4/liate weldine •ir hol[ir:e In our mind. a bulle,] Lii.ef ./4 w'. giw •n,1 .i 
M,1, Pi]L'le i r.1,4,!d Ihe mil.. Trinil'urmen willl impper .111,1,14" . r permar ini eli Ird Ji *hould he i m mhered ·h.,1 i d.fretive 
whilli h.ive lifue*rwa,re, of •01{he n 'ind r nuld he f.nle[Lwer cal i• w be eons,&·rcd wor. I.in free .... wilurd ic i.,9 

a.year/,rloil andii*ked th¢quelinwhi·[hille:Xp¢.I/2,/ u gre„ ©f Ip™lure Thee arc irrialn di••il¥•nt #. ind th•re eould he 
trtinifiwmer with ilimpi,Lim wir,din» wimld he Trin,Aw,ni•r4 -Ih lert,Ind;mgclin•a[Ing.Lir,i·™formerhywelilinN.1,4/r .inaphen 
ah mini - .inding4 h,ive been In w. in L. L ISA e •te .iwly •ine' he h.,i poinied on' 11 ii,ir 'p i' hi#** *m Lig•.* are Ill 
u.,ral,dilie¥ h.ive 'knheen l•/ le;1,1 f,ir•ime[en vearx,n Furn. weighed I:•v LI12 •d/allign There s " de LIN Ih. Idire p .cl ) f„1 
And have pr=[1 Li, he ah Felmble a., 6)rmen w,[h co»r Wil].]In. perfue, *il Jild 1.hould gl• ·h. u•er 11 m ililer,J, 1• free l.unOrn'Wr 

U hat dc[•rinlileh •he 1, f• •ir u [r.,11ftirrer iN :he ral:,ifilgeirl, i•f Ihe in 
Illon mil"li .ec ..led ihi·re'.i I .e wav In which .e St, BS 780 im ul ·w Iled unil Pirl o f ihe i ll¥,! i,•diali,r 1, • el •i,11|L' 

eat,6'rmerhi,Nhet·n main••itkil [(in a freebie»ing(e&fi,rmer•he bi ..c id# -/1 .ind L•UM '©•criorue / •i.h even• he •ulinp 
11,:,L .1 i. 1/ deh>dr ited bre ither k n,11 regi,| ir|, miliril lined. 111,• .,1 141 hetilnll il'lfE'ClIVe 

udd %horlen 'lle |Ift, /1,11 l,flhe L.,11§]hrine, TI.v .lindin!,ir 111,1/r il 
I f .i• # r*'nion .•e i. ioni·erne[1 ./ filill' li,ree -Ih Mr Il 

-d fiurih•/In[hng, he it alun,Ir,1,•rn nrcorwr, haii»Ihiigh,{hi wilh Alphen The Ix,irl wl· wned [o brinp hinie / •t:,Ii[,Lr[•,vilinn l iur 
'ne life eMpeil.Ine> 'Ind M ire .nrvinter Ih:it ..msformer' wlih opimon there i, Iii n.,1 1, I. differen, reqi,iremenl•,b lihiminium r.,rili, win•In,4 will ier,w >,ill 11' I,19, und li rell,ihie d 

&*IL,nicele.pdri-•aee Wewel,Ii[rrelerrii''rime.p-lieru :rnn.:i>rmer• /'Rh L·,ipre• %•ndlig. 
In•lier inL•r•lir,0 r •IU M· PL,(gle er r liwd !4 (he i.in 'hal In i© 9:ive differ/,( I'l•ine' of ./.ni,i,n Nnice ford ffereni volt/:L·• 
Iwi]¢/hurg Ihe, 1,re mi,killy u•,11 of 1. /'rrl. d Li,ImA W Mr Pn ler . .[1 11,2 pinl te r i,f 111,· ™]L t./ Cli diffe re nee bel-n tranifurpien. e•c,eclill, dlir IW wili[•r •enk perind, ine• luVE heen 

Lin.firnim .lih .ipper lie. ni.red wilh ili,minium windmps Hi 

view ·Mi/,419,1.e wi.Jld,inly bu. r,inJorrner w,ili .Ininium 'Ir 
'hit pr:,4.1 I 1 wi,i,18 11» 1:i le Ive lh,! -eph li 11!I4 qU,hh€' I 10 Mr 

dir, i f .Ii e.,•1 here ,& .G .irr le Jiffer,·nce I .in,11« Impolisible Ii' Sollewer,wh'hili•ervedenlheIFCC,immilleethuihi,•drowl lipihe gr.e :i delirille figure wiLI, reg•rd Le[he· 'llit,Ve il.di'feren«. hen if ·Guldetillhellmdi•ofirlinhhirmm" undlhe-t·ro·eis.,ulle,lry]L•¢rl 
' liende,Lillill,glil, 40!Indthlithel.'ill'.mill.hv'Lipper •ir [heie m.,[ter• 
ind alum,11!uln winill/»1]re ••ery elo•·,> }11 liJ,y filit |Milt wheli n ei, rn. 

Aig) Ir L. ./.ed [Fi. 'iter 1,• ihe p. rne,11 al 1/ C'{Dnlri,ci Prlie Ail,LI'Imr r 1,11·eie i• 41'Ite u pr,Le 
WHI, rc• ard Li) /,re ¢,in'miriwn hel.een .1 Ir !ndormer fired wilh ' diftere®e Th·•riee . enp•er hilibannile,uniggwildlill' *C '/ 

i,Id ir I h.,4 reeently nic,de qi!,te .• jump In Ill il Il ucril up frrm 
vari,%- f.whin hine 10 ® [aken in[•. i'•nsiur.il 0, Ir . he H empansen I 700 per 1 im i n I priee 'fever .2 4. 1, .1 • ry . i,rl ... I.Il l. 
carinot i,1,017 he h.,•ril im ex Guier> pril- TL, m> mind I L lic,ve |L, rk prie. drnpred agam :Air thi pedk was reached bui •f your C·IA in 
ilke Inti, CLin•id•rminn ihe .aving• re•ul['41# frem ihc lencrde•ree . dio• hi,•ened in full ir ilk· p-od imil (he coprer ,rice was h,•h ynii 

*ce ir tbe a•e ef •e•led ir,•44"me,• In ihe ™·e (4 .1 free mub find ¥our.ell'in a auator where i. ultinule rr ce pu *er,ly,ng 

El.2-- 
e,Ill,in, triwINf,irm,·r wi[h ' de'llrit 1/ hieuiher. finith. irintfi mainienriner mil'L irmer,Ne,),&dirah!•a,Teeted'hi% ¥ournuvar•uethill 

pr'lly /'pen'ile ili [ha[ " regi' L' Inie•vnli h. N lh.. licith. nr iheume.ill[/Irpeni:u,kimir,uni 'Ii,weve, mepa.ihus•wnlhill 
alfy¢ .irl le/•0/gilbe'her bl.inhecherk. hliul[Idefin,[e. .Lh.rn nli,ni ,• Inde]1 nn ire ht:Ir,te In 11:1•e .1, Il h.i l,!ver n,lul,dil:d I 

" wrur,• Lu w. 1 111!Li| Lhe 41|Jeil 'CL b™.,[hu ]1.1% 6•nr,le 'ly 1,•111,;d p k 

Ifihi% -1 I' tilken in[<>con,idtri,Il,in lhere •hi, ild be a d•fi•Re i,dVLL' iremel> Imrorni ni bLit we are plcu.d in .iuh Ihil[ tiorld -de - 

./.WJrd.he u•e i).la]. Ir[4 •,peL,li||y |inr ,nid|lei We' per,8,40 ti,11.Ll. huhpri™,mi tr;,Ihrilrm.I. LhAur.irli,Im wirn],i·jg• 1,] he 
14 rell Ihle [,btr,1 Lifinrine··.with eo;/. l id,i I KNI. Ily ihe eli] Ii, L 

Wlihregardhi .•rge LL,ree..»Ition,Il' •• ••*[he,r Ii,in ir,ixwl 41,wi 'iri· ili, finr•e, 1,• my r. Mil gre,Illy .ir iribille t,im ukinp •tandard •recill'llinn •uen ihai Lin :ill dialbiltion,rar,Jormen moub 
ling hr.,cileb ire Ihied direeil, heli•w Ihe Ille W.minalisu,h Ilial I . ir· 

. dricili, al h. filied il rerly 11, ilic Wih iiI lerrnin.+ drid .on 
une|> lu• hil e u& rirn i• 1,•1 1 di Luu yi' 4% :.n, lurfher de..• nceW I'rein Yeu ge, [h c ./ f,irm er p f i•te. i;or i f th e .urpe Jrre•·cr I. 

Iminled . elose a ./,h e and dine[/ conrce,cd t. the HV 
hIL... Mr PLing™Her m ide ihe pi,irl ihilt dile io thi· iurge Cu-rel t Think >m. 
nneC .LI|tl e•ee, 1, gredie, rwinber d lrLL-'Lf .iu[•#e• • C,m· 

pired w ./ :....hire,urge .deen winild he p.'lined berbA· Dr. R. Ar,der-· 09[1 
thel•-1,imn. eer,wn-1[hilthe;:rgh.. Ilowever,Mi,relvih. Al, /6,der,11-1,11:11,%11iketomake:, fu·wpLil./4/(hepaper.Mr ./.1,1 4 1, mnuer •fs. Ing ihe eileet fthe rating•, lind anmiyT Il .ilinm- 10 1.H >lill u Mill bilm,>E 'th./ for:lon 
hai ligh,ing prilie· beeri rroved /:,[ conne¢ilig Ihe •urge Lirrcs,en dircell' to ihe lilin if 01!.t-!huili•/ bneg, dislriti,mon 41>41'LIn ullich is el),iduced I 
[ranOrrney lermin}IN definilch ,•ve• t. h¢M proice,lor m ihe k m Jilder 14. high wni:/0¢ colrd,nut, 8 .(imm Hee /1 thu. C'SIR. Ir:indurmerwhich +Lild be quil:.11 !,14 m ire with Air high ine,derce alidonwh.hy,]whilve,irepre•em[,t,•cincrnhurfrornthtAMEL Thi 
I Il,h.. There mii, he :emin diudvinlngeli™kiue,1 hurewilh * 11 •Liwid lind 11% ..Ky lill,1 your rriernherat, TU•.ame tue 
hut wiluld n[,1 1hew he moie Ihun i.1-.eighed hy ilit• udill L.,ge4 " ilnuNIon,kalthepri,hl,i•,)f Ightiligprwle'll'i,[di•tribut,unsv•emi 
Mr i. le, anddISOMr van /]phen. ral#/mu,1,·rof .Indurdi.a· inL.wdin*dialbillicirilrantfirmern Ald•,]me, Iherecommend,Ill,A 
lion iwouldliket,•rnisiwnee•mmeni•,04.uMr VallAIphenhu, lire he . pul/1 g ki Uffed Vi I.,11/, by F. m f. r.:imple H. li. 

Iddhoull,"ilinitionfarthel,Irmlrlinsi,rm. ./.vepraibl' haird Mr Sulimion• rn¢,ili,irie,]lheque*lien i,• firingdirecil•cinlhe 
been rather pr:i,m itic In our Jprroneh and [ 3•· w fill •gre•·me,1 with tri,bbwmerlher,11, uirillhellewhriwil#uN'Art,4eratingver> 
me •,- rannli e/rei•d by M' v in AIrhen Inpracti.e. rnlunufue· 01™ wrir• Tlrolrel Ilies.c Gurril>In L in• uitli |C•% 
'Ull' w. firlilla mi'in•unic,pali//'eldonhu. foring•Incx· [1'Lin 20 A ' ewiilblow .rerti<.ialtobeing• verloth.· 
,·c• ot 803 GA in -ating Whir il come• (u t. larger Azes Ihee 're ,. urre./ 11% w. knin·/ 1/ fuhe r.,ir· Ir iome i 

lorin/!ty r..,red I ndu•->, mines. ./ and le h, ve rou!• ./ a . he" A high /45% Per.nnum, w.h i./rcinc ¥ 
.r' propL)rl Lill Jf Lhe•I :Wd.imen .1 I 01 LIdken' ti> i. SABS Ingh arii .iin%idern' g Ihe expc, c Lif repl.1.ing them Thw fir• 
+Kifi=I,int,•regard*lo•c' Jdimped.u• The•uQ,i.•*..' milveuiw• irr•vingd,Rhwbe™Loprom,k-Ii,wi.zi.co,hemiA' 
in - wi,/In, In p irall' with €%,0/ 1'L•. The> /vi 'hi ©wn ide r.,Linphi.i.,-Iling intolhe South /•ric·.in Npecifie:i.ion 'n<1.,10 inil 
aboul r• I,de.,6 and.. Lhev normill' I.. liN lin. 'f thi Ihe IFC' .euri' 1[i. i i dut· e©unt· Rm the 'ik for•. i . rcall' 
trand,irmer 'ver a Ilrn Wd per,ihi (eqpee,JII' in ihe.,•e of min=,h. inle] 111.11 the,le arre.·/1 4,11 open le £in mull,rl< lightirg conJ,i,on' 
do .1, Lare .ihin!,1 |044 eaul L. Ai m-n•f.,ULren, 1.¢ '+ I. live .,11.1 h.1, hie,1 gl•en JiliertnHi iii mr,king LI lei.1 re d •i be ible w wh[ [he 
with Ihe e m.irkel re• J,rementiand ihu, 14one orihc riagni whey I m.[ors uniler mulliple q •rge cord, ni Thi% equ,pricrt has K·en 

h•r Ii,ke• il fiL[her pragmatic amiude wl, h regard o •.c I,ry,rdis· developed hy lhe SARS 11,••efuilli one might haw w [c.1 for li by ihi 
Ir,bulii)ntrdnJ,Drrn€ri While •retill' •trh¢ Air/heul:,m+•L ,#In· 

MI,0 r,(:li.,ESF VIR(:/,i•FRING - /14 P>XD 



In.111*LI,Irer• arrchlor• Intee if ihey c,n In fuet wi,hstan¢ • mimipli K, . DJ :1 - 0.8 
<*Ining Onei,ihei·ihinglheuldmon·.ionundlhut•Ituc*- 10/20°C 1,120'C 
p.·I!-lal .(irk heingeone by Dr Lrlk-1 J. .,joinup .. ..ir„. w. 
1-4-n on Il . hle i.1/de Prewria, 10 km ./h. 'hh I. [•In 16 - 1.36,1.27 

meliurnly Ilie urgc• due 1 i ligh,] ing e ther direcl ¥ slroke. Lo •. line 
/1 I.[hi•t·•nike' 'nil.e will bt·rer·,Ill'Int'I•duringth, 'oming HeL,1 M nf ihe n Lurd 01- ihe Liverloading rroblen• lie 
yw l im .lire ih!-111.-Nt KruIUCh 

11• very grially ir fer,·nu-0 
5312 

op(,nul hil/ n' br ¢/ lered 1% be s. pre'i*c ./plndine on '1·6. J.'ll uleellin, fiw I I kV '1.Lrih L' nn wiern• 1 believe Lht coming ..J•01 Ii,·ld,Ii,wl·., c ir -ed by Ihe [hrea v.,ri:ihk· len,kr•lure, lime ,•r 
ee.I m.ve Le•.Lird. fimin8 Irre'oritui. Il k' Imeard inaking nerl,ili] indir 'i« -ould•:ignfl . K,·404%06,4,4•able•nd 

cnL,rel) • -, i 11 r LI. 0 ( humh In uld ftir In'.1,1,1 "e he 
ili woilibl,Illere.le, Mr Pretiderninhaung€»c nforn,1 iipre•bcd . i,I mfuenl h.ilik emper iure inil 

ir 1 Lxceedin, i I ./Ill" I. pt .ihle rin4Di,ir•pr.•Idlill.,ill 
Mr. B, Son„g,int #.te (previi,& ./ hi. _, .. :eruge beer ower thin 80'. 
1 ./FRU)lilli 2 SEALED TRAISFORMERS 

The pri,ble'71 /1 liverl,i-ng irankl©rmersin win·.¢rum: acioidin,(0 Alihough w ./c wrilien in ihe :per ihin .i 25 :'pa 'ior quee 
1/ •[ion*hit h, Mes•I. Wel ind .1/cter, i wishionuke ii,Jeh[10,•cho.eng,/crall> ol.rmainpe,ni.aajilod freren·.w·.c 
Lommer bbLI' lir the load,reguidefwinl·immer•d Ir-ndor,Ir he ween vol·a:ci up 14> 12 ..ind h '14. Th• 1©4 ..Ibinci·tioned 
(1• C Publ,eai,or •94• 1,>Mr • n ./•.ppor·difilitel>lhee']ne]Ji,nihair.expul· 
Ati }Minp [e[!1,4 glm' 1. d ily v:iri,vhle I£' d p.qeh.m i, rally divid· all'p....Idhepoi'bleil-i·le. gencr.Ill> We'yell•em.,de 
:,i inlare.eriment<enne/fir.the.lulls. Ouri,r|/rea•on·I L p In iwi' larlh .1/ Ill,It,ruled hy ile ..pllrid diagram 

pri]Ii]-,25%expan.. paer indepegdenlof voll'Lged;Ir:/#ihe 
K 

11 vi,ful 

| 
/1.Mi,i·ne,i•cifi¢ution, 4.1/ re/drd io ihe expur· 0,' 'p•„ 

Ol.r i 'lui,Kup. ami Lide [/ rccommend / i mit o f 500 k VA lor '.e,r ed 
Ki .%.irmerN w.1% imiinly h .Led on prucile'. <elidaaill': an: apin 

Landur,i,gll,in,hpee .irgerNizesthang]knmainien= 
Ii'wpillN :ir' pr'ihahl¥ ni' 40 de. 1': 4 I..moll'r Lnit., and 
* L·,in•ervai,ir *ers hil·m to he ihe i.efer.Td au· 
ili ni •perieqce i· i• i good . p/4i·i,in »iem 

Mi 1-r,Qermerli,neddia•01*i• *:AU War·ferncy. 
W•nu[ knowingi. alualcir•limil.,9:"andhowthc I.frmer 
•Jbprolucled ill,infortillite'yrilro.blitucommeni,"iea. 

K, . In,[iii load pi-r . a fracti.in of •Jlcd like 
pi,wor tn bill U oughl in our J Idgement io be of •n e*eepil rill lunlri·. 

K, = Perm™blelmdrown•' fracli,nofral,JpD•- durallart I nil¥ fulher h' id inlerel . mini,an la' .© h.e - alihough ni.1 

lin 1, in So jih Africa -•,cricnce of •dled trdn.forniesup¢ol/]dret 
•Jig•idhighv,41«[rinmwmers [ifipt·ully,nUSAAL••»len 1, 

F•·fuir. r I ••ecified b¥ man> 'Ii[.. 

Speaking fluil[yon hi·hal·-of b©th iwihor,,•arer,1-*a·.,A·dthi 
For luc i,piqu! •r In•ybe raiher hi,h uluc• Il •hc ii,Ii.,I load. 70% lh· r¢w Lecinikey af disir,bution =*=/ fur l um A friea h,i 
.indED)[ed pliwer. 11- K, _O 7:Ind OS i. I &. K·/alues 1,Hil u.ii're.epll,in lima>ihereforebiefille·re. c'merlionlh' 

* lined Twi•dfferen· in,bien• [eniperi,Lire•hau¢hen J•uni ilic . inic 111%,L !/chnolopy /klrilly ro lrnitcd / di•ribimon· 
2,1. ID*C and 20'C rerre'enling ..bc L. 1>ple//1, ter = r,irmel Work I n progrca w emplu> i. arn, de gn prin 
kinpeni, re r,irgL· Air Sruih Afrie•n el,matic condil'im The C rIL·N In ihe millk' po*rtr,Insforinw .,g. up [orat .'of above 42»ed 'iw·load ieriodq •re 4 and 6 hour*, 10 4, A 

WANTED 

SIX OIL CIRCUIT BREAKERS 

TO EXTEND TOWN'S DISTRIBUTION SYSTEM 

SOUTH WALES TYPE C4X. 

11 000 VOLT 400 AMP 250 M.V.A. 

Reply to: BOROUGH ELECTRICAL ENGINEER, 
P,O. BOX 5, HOWICK 3290 NATAL 
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•re now dining 'rullal li id: v.ir i,u' , ieri' "allable :0 a• b•.,I y Mn P. 1 80- Pr€,Idel 
alld [hen thN mlern% waillil he li ewed b¥ the i,*ely endeen for 1/ 1 „dit. lind .nil•·iner " Ch.Imlin of the New Cimmix'i. Cilm firil L,intrilci of Sowelo whieh ,$ 5 (• hoL•c. 0•r •per,cne¢ Mr 

mitiwi· we h we hail gre,u dlffic LI// In 11 / /Ing [hehe le. cam 
CUrn-1. i. At lh€n ™ a cnn•ider·hle IGbo•r Aanng with ihe •cw 

mod,/0 Thcv do hu•·e •1 'Inie• baorc Jilit ihc eahle, d•ne Ihe ter 
Itern!. lili ]% A, d 4.rivin• in maer /1 Th,It i. i. I. of ihc fal [1,31 min.,Lion• 11,01 L . the hL= / the,inel•. and Lhey •Il w Inl wc I have have a• W u•e adapin- m fip I.. ihe 4,•eke,·oui,el boxc% • d .% kh 

IDKe£ Therea•9.ing . SAUS ....sh.d.dow, prewal Andin:heelix'wherew'h,ile[Llimplele'iring+Iernbefore 
/0./¢nain 

'. it i. dilcillt I. • ' .Whr. 1 .Ill In,•k :ike i. i hu,Iding ViDLI h.IW! 1 
Ill"i.huilbell¢ve works ....MILIall.·ill,heer....In· /1 01 . .. .u h le a ilit 01 lu g'. and .u h-e • 11 Ir term na[ Ini ditiab and nko 1,1 permi, •quan· knock oul: thu.11 Ibe new wl-ing And,1./youlu•ihin'whethr.hil'/Ii,[able 'c,Well>/U.469119 
•rie- ci,idd be nited e.1/ Ird exprd,lioul' Auh,irrn.in 1/ Ilok'er we ha·•c g.i[ aigilince from./*n ihis maiter,Liding . r.,Lil'Sinve. I. r•kninrntomci'elludION w 141% 1,1 F ri onqual#of produch and whi .oudbe•ppreve' Tht·c:Jo[1nmt· dil, •.n .e chuck themo•er I ihourtine. Iken to do each indi•.,dual •hin«Gbemu*,Ii,redin•u(hArrieilthu,•hevhle' ihePVC'4™ 
»•ern. hu' 1 .. •9.ure'll 'en ./..e •b//fhdo not /01. .or no[/1[hesan,eq•,lit> ••tho•elh,]1•erd•nert«bul w• fee|mi,re. der»le '.,ving. wilh m•,9§ rrnd:.le 1,13/ 1,1 11!c r.,le ihal ,% env,%,•8cd ror 1,» 11„iL one •hould Ill ve pill,1 1,I;•11[• d<,lie by ihe N BRI Plul ,·. 4,iw 1 S,]weiu whith,q•rrh•Mes0Ay we•eelh,tupti)14ccndor,he>edr. feel 11.lul 1, Where/tur [1.- S.v•|Cil™ LJ' !,c .14••cd In 1 .loved J ,t•rli•g Ju,y-dperh;Im fur{hene•,2,eur. Wchiardover·h,rado 
19%2 helrig :he comple[Inn d.]re not on!• for h,D•e ihinkthaii••hconhp,Helle;,I•,ay Bil' f,!ru•loupprovethi.lypeof wiring bulao . ... ..re .ind ./· tri,uhl · 1. m•,41 or Ihe. ..m. are only '/*ms leticuldtion In wilhnuhproducnunthese new system*-JIshow i mlinu' lur d (*elli .h ch pe l I inic . to mall/fil,-lure 11, R,],•111 
1.,hour .illing and ' .imomie qwn' for . lounlry 11 a in the Africa, bu•theyhjunts.>id=ple forlheS,DulhAfrie•nrrodilel lis nal,ina] 1,1.re' hoL Ili• rill linl¥ do ihest· ly'le,ni Mave labour ard Ni, diffilult•¢dor,kni,•whaitodo,nlht•.•ped N-I•toildlikc 

2292%2:TUM: '/01'91:,4•1.•'132:.52'11•. ./.:u .m ...le b.1 1./.' 4./.'.%./.@h le 
NBR] 0 be plan• wherc these ihingN are In•ralled iha, i. *ilinnal ** pil of uirind Jl wa• and heu•. 
where we e.,r :IN.%• Ihem riftrrwarils and 111.r, UppIUVe Th.,rlk l iu 

Th,Mk >[]11 Mr Ch.Jirmin 
Mmr. J• 1.-ble· Br-1- 

Mr. I. I. Roblo•· F,•st L-don Mnr die •'c,in,11,·r eer•ens ilink r• mii' DrE ri• inlir B irn• ™N 
hclF Ditisri•·die'·Appr•als€ommilee' nie,dit,sitiedicgnedkeu· 

Mr Pres,dent may 1 1hunk M r E .In A, r his rum,irk' 1 4 m,ir,ling, hul rn:*mikenic, dit,Q'. ·Adnbew..komitee' I.4..1.1k./.aar- 
mily 1 11'rh.41% Indu#e lhe ele,tricill 4,7rtrl, m nn 111,4 /lie We ke beai» Diegebrillkers.w: l,Nelfis, kanbesluitof 11•egoedwiln heen fiper'Ing In Fas, i,in.]011,)ffic,illy,in the niw clenfpr•/ILE 
•Ince •he •ginning ii lh¢ >e Lir und Lhrr• ire L,Ile 4,r t.li Li|her 

ek nci d111,Irmdul 
mLW,Ic:rull: LI mi,etunlh,ilionip,18 wil• ell kiliB 11!& inille C;,pe Pr,ivin.u .,IN offic,iLI]v fillurillinR in 11™ r-del,4 wil new 

cod€ And we huve h Id 11 numher i,f 6pec·ific,iliun• or r,infrua% (ir i!•te. G i wy. r,2 v.,1 die hedruiling./. Dil i.l ie .,1 1 -dcur die 

of InCIL/Vi,nonsaan.arkanafdie.tc Janiluril tenden nig farre•ini,hlequan• tieN hnii» iind c.ir•peai:inir h.h w•in,ebaill.kgele· 

made prnMQ un .the *w wring'qc,114•41 -i ia 11 4 •g .ecit•e hii, ile Ihnic Witl e!,111 kbatekend. [,1 f...irilied.,lum,k,indil nuwuhe 
we lud ar offur We haw been hearin, fi,r yws here 11[ Ihe AM. dradin©mel,ides rile,chruikgnee•hetnie Milird;LI,rnlikan[Iii wei 

c,inver,Iair. ind t.chnic,11 meeting. lili[ v.¢ hive perfull heen drugg w¥el,kgebruikwerd Da•r''nvercereprobleemen.,sdat,in•hie 
Ing our heeliand 1 don'L hclicve,hai,hi. IA iDeea. Orehah • •.i•picion ¥.indR' h>m.kill .1 : 'intlik alm.il VOllr ...•.drl e]ekiri•ilit ;Ill 

(Mit '11|| 1,ving In t. limeN i. (er der·.. 1/ re h I• i,r, th• h,1,4¢ D[ ure, Ioevi, 11, din ,!B Ride dol* betrokke r,ilk we L. In hch,Ji•ing 

Ile m fif Wh//e mill' willheir lihinkile. I.he .!ilkies™ frim •emaN warinear 'in• v•r,N •te, kfin mel •[ii.4 nu•c be. IdingSrfle,i,d. 
[he.Jrtifuelurt.rl,Intor M 

vi•.b[hlitlhe,iceessor,-[irlhe ne L• r ir wurl[Ill:huld n im nou rile meer IJ' wer Dll s n- die 
elek,fIN brirakleurN ge werk om te 4org da• hierdie ruk hed. 

lidapi,lin il ihe K. I:[in,4 hilwn'• kep pice WI[h i. aciual cilble 
.... A.din// Ihaienaty'geen.1%/ilitece"iirie4•011%/ wil dir/•chiduh witz.,Ir w,ird Daur 1% '/ 4crdura vida Iii wuct u ./ 

the ne• e#. Niw, i' .9,$1/%•,A• hdi•nhming.4.. I -8 h nok au die nuu ,ell,&(e, he, het w did d,R Mhoird&,1 dw 'n mi•,e 
•- 10 mu th,it rhere ,%. f,desiru,ir! Ihepirl '1[•e|e•|fl. i.-c 'In TV·lei in Suid·Arrik i Il w tpe'ld i; I.ar F ·:i,n h' 300 min 

Mil. dieperi,oor.rgeddic.el,al •ract,Ir. tu u•e L. derondrrdele,lihierdies,el,e. ricw ...i 
ni, goed.perweex nle Dit h•t my|lat wlinder Cim hierdienuwehe 

1 c.illd he wriing Ir, Lh,hand ,]rle h,/ch . write a p./.liturl L. .radinghlel.. werklik virdie wrhru ker#•knper uilwerk i,Nuilri di 
proude, onh (or-&. »te. li,•difraill;ode™le/·.li•%1•. 

n,1 meir gel{1 in i. und nndir·.,eM,Jk wued ..Ink,=mnr die Ve,irtil 
whriher Ibere i, mueh diffirence in FH,/ helween le PVC .Lii [10,1 
•em 'nd le Ic. .il. yum i d. d .*•/IL we In Eabi 
1.ondon ald '/ al' r•i. hav• not .en nh e r© love to ourselves Ihii Mr• L. Cl•,1 ESCIM 

thee,% ' coti $8•Ing •ith the Lwi,-r. Genlleriler w. belintracl.ir' piling in wiring'11 'Li.x. furil 

And ma, I -ke an ap* manufaeli,ren or [heir di.iribl,MA h,11. ht-n||y farmirl' supplie• Now we h Lw ID Lippro•ed Lerli,in ..f,he'.r 
m•. ywre il i he L·•n= or• lher™,v- ure awi,re of wh It IS lIli (iff£r wiring imerm for'ilir Riind an• OkS RcE,[ir lind i JuNI want tuprint 
and then Iwrharh A Ihe ele,-Ir en| /0,11rclel,irC a!.Mi• citor [i) m.,ke lid le pr,ihlem [hat,Irliri will, Ihe iy,temi The syhterns then:gl,24 

•hal their n-hent,]so Jre urpd w [10%,•m€ mer,men(Ir,0 -Ih wii•ked well. ihere .ire a few proh emi here Jind Ihere where we huie Nir 
ihem al leait wi,I, Ihe prie,nE •,f t• ne• 9*ms AL,I ir our L I•e f 1 ci,impl, in p re.fubs [9 munde 31„hing down I the flair, 2, th,11 the Tit 
m. rc.. ..·nol reee ved n. gliende,offeringlhenew.+1emb tingdo¢• IiI Falj inl' * ca'ily The real - sic p•objern iN 1401 (• win 

ing sy*em* ured¢,eleped in Johannesbul, the pr ¢2 14 muc er 

Th.,r,k y iu Mr Pre%,d!:111 than cun he dnne by loeal conwaew. * 1/ |.Ji| C•,DIAN•Org a'e 

lhLrofore very q b .ng"' wmanu•, fram them undgim ic 
1 Mr. W-1 Birn,id: .Inh,nnmhur[ Laor," ynd people from .bannesbur# ard thi' is flic iii®irprlihlern 
in ... farmers,.Jly faimi. supplies. 11. re./ 1/Id Exe- 

Mr Qul.Li,inm,Ner]69'11:ilie ./.er,Imilch wider'im w. reHIist· dociN ELpproW©hh 11™[ islhe idcu l* irour,[1 undlhen lhe¥ 
.Ind .i been cm nly ver §,rnplified b> Mr Lap * heek w ih Fs¢om .w if Obc people do -1 Ack w h E-m 
K ir, Johnn•hurg a[ 01,•ltage 'Ill b•· .re•Jble fur L. Ing wirlrig und find 1.1 we de age' with ii. ihen the .·nnlrickir ge. the 'b 
*!I,iniin•oweto Now,iurin*pecionworkonthe|»i,ihal,hcy Think >rn 

ha'/ 11 1//2/ 1/.1/1/1,im ll,Ii,Tlply wldl regul:•Ilins i.,1 c.e i rprile Mr. C. Welch: Chier [-pector of F••ori• 
'ice We do noi •nd % rannmt allow ihen dr•rn·nlon in ies,Ing •Ind 

M. Pre.ident for' Me. hari,/01 nvnle...pca.olle:lric../0/1 pahhing I. L......i L Li,64vl b•r,•1 . ,1,™t,•I. .,k! M Ih. /.In 
,©uld b. con.idend to b, N*rile bul lisleningic ley weilld not he I. t argumenlyaboul n posiui.. .. un' inMallai,•n wed i. accor· 
t. di•nee with wha• w¢ call ihc new nnoullve.iringsystems, leRnn'helphilt/nk¢hallncpcalar 

Innowitive br[c/$ A rcpon I have 
bird that rurs ar•und in ever decreniing urcles unt It ownelly dis· from my .[uff 1, •hat ro inniwn,ive wirin, sysic,r lial. aM >c[ been ap· 
ippeirs pri ved b> ihe Appri,vii|, Conm.. To Lheye /4[er,IN h.ive beer ghen 

priw i}rial clearanie Nuhiect (Li Ihern ge,lirge.[am complnen. .. Mr, preldcni then In ihe fim[ plaLe ihc qles¢ M or cosis Thc nc. 

ed,indaereptedh,theAi,reau,il.ndaril. 11,•enlire'yimpos,ible for •./.' .c,·heapeT [.n'[Ak,Til:,!prowell .you buill Germar• 
u• hi wurk £]n in a{1 hik h- Whit we n•ed,4 an nmcin, a•pro•nl by arc insl .imele. people and they have been u£00 somc of iheie 
le Ipprovills Commillee which dili .. compne olily I AMEU ..nh since Ih: I.Ind they h•e hien using k io re®,Id 'cir born· 
11-4 11 om pr.e. people frnm ihe ind usl,Y. eleetrie:,1 e.>ntraekin bwded *le„ne'"d il munierodon che"yindqul"/ S"b· 
fr- c•erybody Iniolved I di•nt kn• If •he NBRI are perhal viously be¢auic ih¢¥ wanted to[' 1(,11• did ,1,1 mink there d r¢luv 
iepr2. rile{[ an ./, bul I .wriul,1 Miggeht Lh.11|ley 'L,Illd kive £,/ 1/lt t.ince in S A oy ri}Tilrdaor' Ii,cW 'lu•hi,rnic* to rea Iv give *€ 

c,immittee And whil, wewiin! Ihemid, !4 Ii,ge, ioge[her and*[iyll,i. I·,sage U I.re wa%,nlirce,ilhusiasm 'ril t. sy'lini• lilibc 
.gm,%'LI](,ihle fiwil.an»¥h¢re A .n.[•m¢•,2.cdle#not producid and Lhey will....U..14 he ch'afc'. A: G , th. appr/'al I 
differel':teheillen./."./g".i... In ract....1'pal ihe•e »fer,1% .,re con,irned. every suplier ean appr•ve th %Dem In 
•* hurg Arid I uant a,]ireclive which Irlb me Ihilt there lire h•ownsurply./. ild,De•no, requlrclheapprovalof leR.commen 
»Imi which havc heen .pri,ved h> tht· Approval//nnim,i,c¢ foruge d•tions Com.,uce ,• Mr Loub# has pinkdout He ,- c ionect 
1/.[,Int/: I'llil||all," Th.ly'll in ¢41,1 %.IL 
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WHAT SOUTH AFRICA NEEDS 
IS A LITTLE MORE POWER SHAR[NO. 
Ifthe inhabitants o f South A frica are bouud by 
an>,hing, it'$ a desire for eeoi,omic grow,11. 
And if ihere's a power source thal can help 
them fulfi[,hal de§ire,11'S Escom. 
Escom 15 one ofihe hge„ producers of 
ele¢[neily in Ihe world. Ir generaies 90°/0 of Iher 
elearicil¥ used in Soutli Africa, 
in ae! almost 60% of tlie electlicity 
uid in 'he entire con, inen' 
But dectricity kn't all Escom generat• 
1[ contributes lo the development 
of all people in South Africa. 
A development [ha[ will never be held up 
byalack of sumeient power 
Recaule bythe year 200011• power stalions 
will produce over 4 tin13 
the cllrrenl output. There's one kind of pow,.r 
thal every mn need#.The power ihai 
every mai' can 'hare In 
The power produced by E.scom, 
ESCOM - Elec[ricit> Supply Cornin,••ion. 



The re. why ihe relue, In•e <. ihe ae of loeal au·horilici. 1 eal Mi Rob·.nr. Fi,/ 1 ,ind,irl thrink yoll h. >il· h tie wilk ariel .,IN,• ih: 
0, 1/ d.lume ...;lu•e Ihey di, Ii,L u in al I. [age I.#.le,rh,· <INA,on y,H, mun[Inndlr",1 Ihep·,•h]©rn lie• in lir«norie•,1 knin. Ih!11 
1/i•% Th•yure•,•dur n i'lunple,ifleg.,litie•whichih¢y,hembtl•<••re Mu 'nd Mr Beck didl·> ,( Ii, t Inc 1 .irn (1,4,41™1 nle,1 th,Lt yOLdid ni• 
rclaa,illuu'l¢,0 1.1-!I[th,dicall-nr,h'torren[orubuse©nm' gelliny.&.. Perheal.,1 •er,Ogewhe.e irehils,wilh Ihill 

heil itfinheR¢oommi·nda[,c>niCommi,t«i,flheAMI-l ,•rr•·erv d Ir,11.111.1,1 4*r ·. whi.LII,ni for ill the 1,;Irlicill,ir ·.,•12nh 
11!,a'rilinled(,ihe•ryol,rremirki Mr Pre,1.·ri lihnk IN. rehpon/le .h wh we will :end '(i!.Lryholly ..riler led u'lil.,de bulperhirs Lher, 
Illy,•c'. 11 L puNbl=L,] vill' 111%2 whil [he »tem isgoin' t. I. 1. vi,LI mil> f 11,1 40,11,5 Le, dere. Mr a .Irriard ,i,u L LIJ<el. ulmul i ver 

by Iii[,king LI IM oD.,inent' We .,re ' 3 ./1 in ..wher... re· *fic l in W Ite •»leri 9- Ureed We h ive li pr,ihlem - 

4!.ire . Inlrodi,ee •he »[e f• an I lar. s. le. l im nol .1 polillcian and .,Culhgrl,!41 Mr Ihihhi,11 .1- min[Mned K 11,11 Iher,! .ire w.ly ,A,vur 
1 d..4 1,41.,01 pobii: bul you ......Ic wc arc fidd ing wil thi'. c,]mirls I, Ir [liu Ii]. I| Il,Jlharity lir Lhe i,illl. chirM ure prepared 10 U• 
1here,Ndier-n'imauniofbaiminggoingon Youwilhdvcloac•pt 
1he•ereNpon,ibilikiwithe.u,waitingft,r•(imeone:Isc YL,•rn-in 
uul, ihe * Thiink ycl, Mr Pr¢4!den, 

Dan,kiemn Mr. H. .-rd: Arl,•le li'ilb•enir// 1Jheid,ihi,iedilidel,•pe.elend 

Mr Qu-,19 nnii·.ler, you a-e (111 uver¥ [h n lieprohlcill lier,1 al 1|,e mi' 1.,u lieril.,rb'IMe hedril. lim LeN,en w. dit·werklike,yll .het.e F 
men! und 1 w,]uJd likr ti] %,iy I rew Lh r,EN fr,irn ihe curl,rd.lon' dide, nrderwnd,rg wilar bilile een hil,% bodril,id het in cen van die n vn: 11,]bi 
Mihnu,h we Hre nial hi]UNM wirlrig -ir,Ir, irs, I i.in iee thu prehlem en dii I IN m,/1 1| k am die hele'lehel In le gl in .e..ire.1,·rw,1 dll 4/ 4 
why * »lenh are not ] iN[ i.%' led Jn ev•rv hol,%2 wherever ce n w weet, drie d.ie ne¢,r ./1 narmdle ....ionele te .el. De m.,le- 
=clon wi•rk r, MI "i] 18"lukki, bl,-t]1" i.uumer. Irrnar die ,p,]u! silirnr Dilk,iris¢ 
Now [Nly ·here 1 -,in £,f ,·luff . irila|| 11,eie ihi·•g• lilli Will (1,1·n W,r,] 

find thrit 4 un•[rmlmrthil[ will lender. n lunh like ih t, 'Ill Ipie eu•, n, Mn· We ell o•il: 1,11,e 1 :irpre,-I Lley,iurhelpinll,p. fil,iller und I 1,1- 
meth» •hal ,!re well kni,Wl by ill h N per•il!];1 / iff qh i,il[1 Ih• 1,1.1! we are pirg Li, get nwri! hulp i rm yeil when we ....r ill 

ary 'ithur melhuid .ind huving Le [leliver '0101 hi)L,4.,5% rur il,Ly, will h.,vu J imend,ren.' milihi rnilile Lhe 1.1 192 Wirem"'* Act .Iridpirhilr. 
**] L wher•you will 11.,vc mi]&, pr,]hablym[)/1 000 i,f h,sl.,bouni,iff ihe 1958 .ci Unak,! il Pi].bil·Il: •]r,14 1,}11.exemi 'illed Lhaiv 1. pul 
thJI hah In Iii bc Lral, cd ti] d4,(hese new »tems urld whcil >uu lid¥c d 

%.irin' [lone 1 h.1,•k ¥ 11 It ry I ll' 
1hal he won" huive Il. rruch 'ime lo lnlin hi' .i 'r' 

lk,Li'L••er>bil'ihilwir..lic.riyush..ri u.,1.le hul,11'% 
The alher Ilrliblern .Irls,% I• whi, IN .Irie |Li 1-il n ihe i.t:,re? W'll Lhe 

i, fi,·turer come i .nd .how Ihese pe<>ple' •. ymi will know mi• [le h en, n i. por.h I :'Elve It'.1 p It a h •ir,1 'h w, ™ Elll , he I I rl lill 
d [1,£* :,inlr,KIN In q,•wern -J te cl,Dne b, Imick elec[ric, In•. whieh 
wil] require quill • hill Ir,Linin, U. n t. new melhLMI. which w [iN m ide In this /•urt. and .hieh i, on dle now Th,• ur 

The [ilher * il lhe exiging »ler• hive been prined Lill file. „ t!.11|,Irl>pe LN f.,run•er•Lirt ce Ln nlheru,ir<1•'e•phigeredwilll• The 
Teally nice dily .... 1.ing to ..-ce munvip. ele'Ircal 4.Ime +Lem t• .114n :1-1 fiur %ilrf,Ite wiw• ir which ¢Lhe the ·•eh I 

eng,neeritomukeiMof XLPF Nowhowmuehinorelrouble'.mi i,In]11. lih.inkyii,IMT Ch,iT,rin 

ge,r0 tii huv• in conun.Ing & ti,lilrucL[ir (hili IhIA nuw mulh(iii IN Mr. P..1. Bo•es: Pic,ldel 
helier'h,in'he[,1 Hehihgo•t. look .,Aerlhal'llemr,ir•mfinlh• T,i •i i i, 1 4 1% Ci•m mi I lee 4, iu will 9,ir,· v.hili h v pri,hlern • 11 re Mily heA'•e 1 !114 he ge,% }11. lair I OQ, af [he eantri]CA r®nie: Ine in I Mack 

memion lh/there 'Med ti be ' .in frol [he [)el el [;hour ilt [hi vow©*hip where meth.iricill lh,n,% 11. 'r ve·> impnMan, nillure 
time • thi Lor•n'it[ee We hive ne[ bld o® ror •uple ve.,r qou 1 

The thrid item .Ii,Ne• whia, 1 •(ililil 'ike M men'Hin, i• ihe J/ lilll,illi> 44 wouldlik,Mi W•,cliluition•,dtrul,LL•hJ•CO!1Cld'i=In[ 
..pmen[ 0/ce lignin th' penully elu' e ... in You haie 200 crmm IL.. Th irlk yL!,1 Mr .(-IL-h 
how·.e. w deliver n duy lind mi, con·t 11.1•e li 60•1 (100 chury 41,!ndin, Mr. Jo•n Mor.Won: Amiiate 
arilindw'lingl>·indidialp../+[emy[,illetohlivelhe 
¢empleres™ern M".liLIM,!4gnll[,heony,re Yoilei]9Lven,i.'LI 1 lim h....al Lirnernheril iD· Recommendail,in'Commiliee ror 

anth,% F,Jr[herl fe,111 1%,Imihe.Micillurefir'in·(ir•.Inee, liew producix Lili wni,-9 1 Nil in ropre•eninlive i,f 11!di.m I know .h.,1 1 
F*Ing,he leniler,]r wri•In: 1//di, Il,[in f y, lk purl,L·Jar ILib .ik on hehal. Int Lifihw manufuciurers.flhe. 9.LenD «rch> 
w . rv .*ally whi, hi .;irl' It . Int for Ihe .l, Lric'or Li) I.ave hey lend w q,t en ihc fun« until yomei,ne h,IN ma€r ur h!• m nd. 1 
alluin,mve Ii. i lin liff«rM':ilter,ill,Ive'chenic' 1 ,4,1 re•14 know .u:n hai :hi. li nnegit ve th ng, bil whin >liu url •periding nicincY .in 
pet,li,e :,ime, ,i,u reully lit Lii klew.hal you w- tullound if each li,LI|h ini;(he,m,iye,Nvi,u Rlfi[*01) LI,J wu neuilfivenrN,% i,r·hern 11 

u . 1, gling ti] .or' wilh nil i,Iri 'peeifi./11(]ri Lir ultmr, ull': Li, Lhe i.of moni/'01•endoithe -Irn/Lintlius'.&•I•go,n.LObe 
..Lificull[In,>Liu uregoir,g li, finil 'i,unelf 11 ver, deep wuler, Firilb L...• | |Li|/ 4Upp•[ Mr Wel.h bli there ure i I. Il Jiffl./l: 

yow.on'/becompeouvelindsecondlyyouwill,ellfunnilookin, n for eumrle Ihe ainrrittei· (10 leel 'h,11 ue shou d Le our .Lancl•-d 
SARS h,!xeh whli.h r, effea lu,al,5 [hul ihe hnien, n·,phi h ve he•r 

99 
uned m Ir de ./.teile'.nisdalrneile'of[w.'untevirmye,en./. Germany using.i ac.LI,i· le•. h[IN 110*J oi hibe •cipted io u . 
n·10 mi- candurd rol r box ilr whalen·r 1 hey Aci> be here So 1 woald 

erigheid W:,[te,lk(eme.¢/wilddles/1,1,/ek/6rdinee..Lige 
ulk vord in n,iwe s,wirl d•rmgebiede w,Intdil 9 tog n bale belangri· 40gpeit 1.1 inabe lh·ough M' Lip LW thiough our L,W9 .L49l•Cidlk. 

where. we Lire e ilern U .le, di' I een eleknretegnic.:inge· reull> Lryilig nic len k.ns'IN,nt of .nd gl:1 111-ng,irlil m gu i,fflhe pri,und 

meur wd[ al hitrdic gi}cd y uurl (]lilwcrp el] I. i fik•ie, guan uurivra rii' 
Sii,]1 u•el&' •MEO hut .11 hale werkge,Ii,ell J. hier,]iM rig!,n, Mr. P. J. Bun.: Pie.ide' 
Waller &(dke| E.Lull gehrulk •ird v r NI •u•ilie ver,killen•ie dorpe - 

1 .idie .ind Irit emen, 1"ll thj[ al.lou kno. .iboul the ex,··.erclof e..1... T./de... die /1.Nuhanle .val i./.tel E .ir huercie upe .ATIPV, . led SATFKG in Aff,kal 
werk, gebrulk hulle die ng!>ne wli• d LL.,rgEe| 1% deur d ic VMEC en 
RAR.q or hel elk•n m.i.,r g e,€ -cem wril by wi®Bn• werk' l.tr.durt•,in 
'n I uu•le 
- 

./. .an rel .im.1 iller word n hierdie rlel ke I glian SATF'PS.t ISTALKG{ siand, I·or the qA Teleeommunalli,Ii ,lnd 
me geil tulleer wi l iiI + D-k I mer,uer I'll Vr.le61*11,r 

Pi,wer I'll¥ A.ho l I lis memben e,)ri'I•t 
Z rn' ny of g./·rnmell 

Iv. A. .p: UN•R depi,rlmennandor#anization*,11111•mihle·.ector Th, Chairrnani,d 
I m 

£1144,1,-r ek4,il mlml'heginrndlmnr R.,•nard Ilyhet hemornicmber/fihe S/DI KATI•PRA :ve'ledwilhvery•id•·rang 
= 11.,ar ¥rue .51,1 w.,1 h.ykha,ir r e.,;il 'A qi,weli. gerl, 1, • .ar he ing powerh In th' ev- of I Nuile of emergency be . de./.ed, bul 

. .ii,Theen gendern [1:1[ .ir. danir 'n pilrir hu,%¢ li,nw hedrai,d met d e •eeki tn : Lini,i fule I,nil • Li o rd illdle [Ii¢ prepar# on ef antingene> pl L. 
ver•killendehtehek O.,[dLe/m•ifikihie4vnndleverkmailaevir•er n order lo minimlie I. 1,•rue'lar i f eoen.lervic. in the :vert L. 
le™kill,nd' .Lek,li me vief ver.illende hreveelhed/ly,Ie [In.be in eme·#•nLy ./. on iii 'liy kind. 
neweA muel ek cink h»rieg dal d,kir onk [,lege|illit word w gemengde 

ind wirdie Iblecti™• 
m. lou wd•I, r gZZW 27,h2'1.'rMUU.'25'1'd• •.i'.. 12, Tn, rormi'Iniepolic,ch 4,inrdna·gplanning.doeum¢nires©ur.ch<•nd 
2• le Mel. kin 26 .]r ll n•ierdie :radium nie 64 nie, mai,r die lender i, prep# e'llip"|,1/% re|aL,r, w 
v]r SCOO huM en d wi,r[1 L• 'n winrheeld gebruik virdie re• win die (•) Procedi,re'Ind lili. of iommurication 
.O®of meerur: 1100 hedraad moet word in So*·r ook virdic res 
'Indi,12!id Indien[Ii[,Jifurmdi,14ek¢.5[else:mierhlliker.,41,ider (h, Tele••irnmli•lt-1•tl•>M fu•,1,1,et 

14. 11 11.HIr voil.r aar .ge' w,ird. wan[ dil iR .fi,I. I. mrer huiq¢ (c) Si:Ineb> po. %.lies lor te]:communiial.on fac lili.. 
un%kun.,irund'Irdi•.Irde.Id h.helt,NLL|d,1WeeS'ir Oil,3|A| [d, Suprly ur power: crnerA¢n.ies. 
[)Jnw&*le v,ind,ek,15,r,iln•,Me•ll eknoii,eni,emhr[ h. T-ks whlch coatern Ille AMEL' 
di/'cdo¢ng'.werd End,Inaurdlekkihierell no"(.,w«[dlidit 
mal,dal./1 l' er, ilp hie'lie li,dium / d. r rik. verder [e / 'ie Alle ./i••h IL. eg ir,0% nr e,]n•umers 
hi.. .... die lode moei diiarmee 'lors,en lord (hi htibl I enier,u 10, delermini. Ii,rili.• jf .01' umen 
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?Elillia 
111111,1 

9 1-1 . 01 11 iii . '- 

IM. 4 d.'rge audw••c€ 

(O 61'bl,ihir .crufurrelii,Ing phor,1, M 'untion Liful/I>inierrup. i rm' w he mixed led|Illy' 011111!x Irialler und 11 h unl> •11}1 1:ur e.i 
I.ill,In, aiw•helibl,2.li?r•·beguidedomi.upnicitul.,A ¥44, 
mmit pl,• re,1nil L,i 1- le•(cr :ls rcq.le,ted :15 4 Li- 11% m) •I'le . b alule '11 consumers Ii· ei,i·1· ae Li of 4, pply 

M .. i. d Ntrict. regional and nal,crial pri./ rinkilly Mr Wuller • Il alio like re g> 1, few lords Ii' ihi m,Her 

(fi Id.lry cons,Incrs . I I'lgh pnority und I.,1, equate le,ir,Ly ii[ M-· M. Waker: ESCOM 
NLI•p|j Mr Pre del,L ..in -TEPS' 1, . yel have heard from ne (J]) C,p . irr•r Ii- :'I d eduL// Preilden[Lin•"pr,!utionsluphia•dal(Joverrmeneslevel hcom 

{h> blabll' .inim,i:®.proi.4.. .rihein,tiation m•Inle/Lince he,11: ilic Indior' .lier of Neelria> 'hroug'ou[ ihe .1,1/ry .5 been 
and .1. I atioi, of lodd 'cading in d„ordance • th prlornie. in inwihed r ght fri,m . commenterncl or :h. selling up of SATEPSA 
rurce und Ihee h.vrhee• man).ing4 £wer many non,hssom© 3'4>edn nou 

I. 
M Gam,™el...(ionor·/•Is'-%/Irr",SI,•£?.18/ unrk rl' i,ui how ./:Ir provisleiint ur,der cm'.cle¥ conoition• 

carhe,Nptii,nioeffeel .aresulturd•liberalinnhil•.i·hawheen I m©bile .iurdby pi•wer •Lir•lie orried i.1 ./riplr que,Ilennaire' I./ bc,n INed i),1 a number or 
. | I !11 I Ile infi eXI /11,| in al JuJ dhs,I nce J#re/[r,/1/ lurge, con.unier' 1,[ F%curn. u con,puler progr,irn,re h.•4 Ileer, duveloried 
(k] •.endmiliuill.,Ind' ler•Hient-,1'Furnli].over.orilrive,1 und in facl h. been 'es,ed oul on i,imple d*. which will 04€ undcr 

Ch Jlher t.han th'· Ill of .1,1. und 10 ...... per reel./ een.in cal•ori,5 0[ cmergene¥ I•nd ct·rt•In •liuil•or. . power re· 
or .osli Ind *alvi·/ ' p•al y el •u•eq qi Irer 'lil . Firs' ef all ob' llisly to .u'l the 'afel 'F life Eild limb 

(I} Fi,abl•h preced•re' 10 ..Ire lon,inued supr v I. futls n /11 No•i'An'1*ar[[c.abtaomuch-boutinis. Mr Presid.nl.bu·[mus, 
appeli, m ·ill r,kn,brn of mur or:•n,••ion i. take ihis· m•lier .0 

Ir Lhe Rand and OFS i,reR i. •up•|y /|1 ./" ner• |1;ni receiver| 'erniu.ly Mir,hy'heleven,hliwila,•thal-dtha•notbrerplilined .1 

I fri n :he ESC ./urdil'g E mergene, Poler PI n D.ki C. Ileell,•1 for K hliurid w hilppen J nd rully ali we re askpig here. i. thai we 44•1 J. 
11 rel' pl..nhin,Ndh I. ei,en Pe,jiN€ 4·OM,n82•i,·y Apm•c JOM'i WNmi !• 

S .Lw m. / a publie ..I of lh, n.urc, b. I be .:c w¢ must rel, rhe Sou,h African Te!eee,1,nunkai,on .•nd PO•.I.|y Alliher,L> gel Ucnien le ilme IN r Ining nut We cin'[ goon livirg iii Lhe h ipe' whehwArormed,/1976 'inder I:· ehairman:hipir mci·iherille n·• ha. .·11.B S.ime,earsag•weaidiuffc,inquite' few 
•Ih Afr ian Defence Fnne The aim of the h» h iner .1111 0 co drea• of the eountry a,knpted sabotage, •nd i• w» Il w·ry unn•eurish •irdinlic .loi[Ki,I pi,uer : Lrplie' inuch n way %,i.iN I i pinvide Ilir lhe ..r•m f 1 may bay •0 1-w aamplc on ccruin 'wer I ne gruclul, re'ilirtninDofeisertial..!:Mduril•R:Inernergency. 1 I whenthere the compra.lon Ic• were blown up and not the k.5,on Im Ir bnc 

a limplric 10.* 0. lini:ed .. ibilily or e ellf ell POWer 'r up I. 48 su•pens,en yiractures were dama,ed Gnd not k:,dii· i•rilailre4, ;Ini! pli· ur .licirrerre™nlitv'whlie[/rurlm•nli,fPi,%.•lid.le,lim ti,uldrly noi angle Nirain <truc urci Certlemin 1 don'I beliepe •e are inwai,on'. Eic,irn 1. wiriouN arm• of 1. S,luth Afric,In Defence diahng an> mor/, and th,& is been enfirmcd b> very .en,or./i'ih of Force, •he Sadih A irk in Pal,il und •thergt•L departmen[•,inde,n,· ihe urlou4 &,wic [Xpartments¢oncerned with securily=1 LI•fulice.•t 
wine de p.31.er,14 Jil.],lul' in.,·•AL· i•,1 ibi• h••d• •reroidealingwtharnaeursil•ymere Wecanhuve.••·ij,}T2•,1£'rgen• 
SA ..' .!letions u, n;illirill level lind IN .i™,·ed hy reg.nal .b· cy effeclingpowe:.Ipplies, ..r I ..., ir 'Arii/,/plrlIII'llaun· 
cenim,Li•*eul work grwup• In i. exe.inion / 1 1. To tr> or even Ntion •ide. ] bill,ve ihai alho ns prl .1 (iur total Al 
provide for 'c r:quirements d h ma> arise.,115 necesxarM 'hat plan• emerger,¢V*,have,nvarlou.ia•oflhie,intr> til-riL,U% lm•I 
uille¢rning ieleem-rlivion and eleelric;,1 pi•wer Nupply for con· fered fron ®odb from iarlh quak«, from Nnow %birrn' :Ird thi• 14 all 
•Ingene,e• be drawn up hefc "c an •·111crge, ,y parl of l. arn• irn¢rB,ne, planning [hal we believe [Mit re•ronsibic 
To .rfem ihih plarning inhirmilimn liNiccrinK elcUrleal ele.Irleal engine¢ri have. .e h•ve a •rlifuNfiR,DLL| re•p,in•ibility toplan power 
urph ned. , r,quired. Thc colleclion of Ihig dile • pieqen·.1> thi 44-9- ihis, i·on,Ing¢•21 + 1 -M in terph or 

Murph> i c/verth law Lrwe d,i rl;111.11 rrobohly won'i huppen . Mr. m.lin avily 0, 111: SATEPS. *Immil'.ee encrne• w·h po%cr 
•ruld •k ihai in€[ your membersgive [hh •'ll> Onie thi J.Ha hi been yal.cd. It i. Il h. prik..ed aid Pre•ident, 1 y,)0 Inll,[erve a 

pnorit> 1 1.4 ./.trne. w ho wl I 'cn rece ve e:.ell! d /.... diring ,eriou ././ Il notanehyquel'!Linnii,re,hai.uwillbei,kedlo 
emi•0ene,e: /111 he LI•mp!|. comple Iryou re(urn chil[ reply crrd:ind Ibek,e Na'I. f illink * 

iall ihcm regions. r.glonal etimmiltee•of ihe .TEPSA hav¢Enioul The .illtuion ol th,5 -a isa very larg, undertaking Li• in·1'•matkin ha· ./ SATEPSA reed, ihillinformi,[i,Dnif iheyaregoil·glodoa pri,pir 1© bc cal,Il hirn .11 power c .sumers ir the Republi. If South iob if in flicirnmeh,Ddy urlhe paw p& *sral,4, Ihe FAn n[ - Afrl.'. In order W make . ·,sk more rn•nageable I .* dod i. 1ime und 1 haleve •1, 11 If yi)I ll- pr,hle n. i Ndcnu lly, filling In ihii 
limil Ilic amount. 01.ollectid datd for • Ing I work ,•0 on the que'in.nure, ple-Lon, LI.[i='Chairmanorhi./%.'torihe bahhof c•*n Wilhibul*Inrnind, alll,Ir:•consumer•illele<If•¢'1• reglirill 4 .conill,illech, powi, pri visi•ning i,h unmmille- or ha• bce„ inft imed th.Lt in,y arc nul on ihi prior Ly Ii,1 for-«ching SATEPSA 'ou will be able 1/ cortae[ (hem •nd ir jou dont know cle•lri•I r#. during I. ener0¢n. [h. leed 11•Ip onlY he them. »lu .JI LI• .di L·i)nIA·L thri,IJRh Ihe hic•I be,in, Regionaler,ir•a celle,Led :ron thoM colhumirs who •ubmit ilppliation% fiur irelu• (ir Iffice, ' Ir, mo•i raieN ibe Cbilrinan of ihe P..r Provimonin, Sub· 

wmmillee '5 ihe He:id . the operlt'iin' ./ disir,builon n iha[ par· 
0>oulog•ve,ourio·op¢ration. re,ru•ri,%•Ible There ti./(ar area Th ink •ili, AIr Pie,ident, 
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Saily Jou bank by jou belle vrlend morse In lopbehekkings. 
aanbev-17 Mense wai lander hulwerIng'n 

Stalstleketoon daldle meeste anderbank sou kles as hulle nle met 
men- nle dalrvan hol om hulle ons dlenslevrede was nle. 
rekerings na ander banke oor • As'n bank vlrlou meer betoken .. 

.I,·-b,¢- plaas lie. as blool'n b*,eplek ¥Ir jou geld, kom 
Nle noodwendlg omdat hulle gosels. 4* r 

gelukklg is by hulle banke rio. Wantdan Is ly ons soort kllint. 
DIs net eenvoudlg le veel meelte. 
Entog bankbaiemense mel tale 

gold by Nedbank - K NEDBANK -1 
In.Illgente edb-64.•Oere•.1,-rd,44-,5- 

Nog lets van b,lang: Meor mense kom no Nedbank op grond van wathulle by ander Nedbankers hoor 
m om enlge under rede. Vra 'n Nedbank·kllent ultoor Nedbank. Hysal lou vertel dat Nedbankers 
almal beiondor lojail I•. DI: mliklen hoekom ons die grootste bankgroep In Suld-AIrlkaanse been M. 
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DR*Fr (OD. OF PRACT]CF FOR EARTHINIG 

Kn•REP·GEBRUIK•Kon' VIR *IniNG 

AMI l] CODE OF PRACrICE FOR THE APPI,]CATION OF MULTIPLE 
FARTHING TO LOW VOl.TAGE Dl'd 11!Btrrlii R¥,•TI'ls 

Introd•ttion 

Mu t,ple wih . N™imN Were F rn eq hi •he, in himpe In 1940 lis , me•n• I overeuun ng Ae In· 
.·re·aur,0 ciffigh' of. Lainin, erfiel¢. em' f ir 1 V diN'.*DI nelwork. 3 / con.me. /e mi•·• 
Ch,•/ / c./.eq-·nion [hed:'-lur. lir L.(11'Milwh il h,mer ' •re U.C.plablcal' rehable¢,le./ 
w 'Inderground .e.,11!le uiernlar'% and huriec elecirnd. 
The •rine,plc I JI» i• ennhumen m elinriccl their e.irihing le Id Li, the neuln 1 -' I. illy accepled 

leril yedr• [a,Li •nd i. B-,•inn th' Fleclric LI,ht,r,• (Ct,!LLNeh) Ai[ 899 wil• Imended ·.v i. in· 
•.tion of l*0 Ac. m le Mullinle Earlhin, Apprwil Acl 1974 and the & * MI,Iliple 
F.irlh,1,1 A„pr wJ,| Avl. 1974 
Th: 1,imi.r previded legr.1,1ion -h .ipplied [Li gpl¥ (luthor, eN ,[1 8-i•uir, .ind Lhe 1.,In r applied u> 
ent,•unwl 

The•e •·b permined i·,ir-n™re pre[nicirid .Lreel·mouni. diAIr hutionequimen! tu he e Lirthedie 
& ..Ii r ne,I[r•,1 ./bl: m .,1 mplidril: Ir' :reruilli e.ild[,I n' 

Under broken -ilrul ' 60,1,1,1,uri' 1111: P",•Led!.e Milli,ple •,Irlhli'P M E I Ry,lern ..11 gr.e Ti' M 
cerl,In h izur' which l e A,u,acd rn Ilic Mulur le Ear,4ed lei Ir il i. EN) I./ 
Th,• C ide .,1 14 el,Le de•",h• 1,2 Li au• method• of •plyl!,g mulbplc earihin,1 1/ I- Wm.Lge di• 

1 Th : C.,de L• Pr ILL,e- 1.1, w•h ihe d.ign and i...IMion re»ire'll '}f u mullipIC c./ned .COP. 
neitraldlitrAu,4,111.¥•1¢rn Th,se<deuppll¢Ion,·win•,uth,[ion% but:anal.obe •plied,uni•difi 

2 Th.. 'lie I. Ire •pel,Ge' in Lh : Code TYPFS 

(i) Muli,ple E;ir,hed N.utral (M •NJ 
. Proie:.': Mulliple ./hing (P I E 1 
(c) Proleelive NeL[.1 Rondire [P N81 

3. DIscrlpllo, of Syste- 1'.LE I 
3 1 M.IN S.em [Refer FIN. 1 

A •ric·n in ..h Ihe ..L,Ir•| 14 .=Ihed 
I) . ©r ne. 1. 'ir pi,Im i,f L. 1,undii'mer 
(b] At ©iher .Ill' •I J.n 1 • d.lrl,11[e- 
(c) 4, Ihe reri, Le erd ci ever, d,•trib.. 

All ./rvice ciin ,•,Linn• hAI In I.Nul,iled noird and & Meparal¢ car,h tiwid.[Ir Th a 9· 
•rer'% eur.. I./0 h /(in·l"rec •0 Ic •upplic' i·arlh wrminal 'i ill'. 2/·••umer-s :'rpl> 

piDL•[ 1,1 t,b prCm,SC•. 

rheneuir 1.•1/.drh.l,1,/.dregolidlyconroci•d.,heiCC·l••fpen,on'hed,sir,bu·iw 
3.' P.M.E. Sys¢•11 'Reler 1·ig " .ME 

I y•le,n in which ./. .LUtr•| is carihed 
{1• /1 or r ear •. :ar poin: ef Lh lran*form. 
(b] •1 othe, l illi on In I ' distribuier 
(•) •[ the /1,[c e•1 i][ L¥crv di./ulor 
Scrir,·el<ir•i.·cti,in• r£DerM;J nel,1-'llind.,le ed,Jilor Th... mci.cdr..1=d Ai 
lolne.ld w Lhe : Ipplier : re'lrn| :11 1/ ¢0rwrner's supp|y point on h,4 .- 

3 ' IN.B. S,itcm,{Se. Fig 5 
EN. 

A I.'In in which 

(a Olly©ne onsum'·r ./d frn,•la lansfrirmursil'p led by .overheadlinelithaul'. carlh 

{M Thencutral ls.Iarlhed itilleblarlk,inli)f Metrnf.mer 
. The liculral i.irfilicd I as nole point 09 Ihe c•/stime•'• .Ucc ionncil'. 4/ leaM (i m 

fram the irtin•r,irmer stn- pl'Ill. 

4. 8.1/ DI.reD'..twe..E.N. a. P.M.E. S. temi 
Thefullo,ingadvani»,a,iddlkadunli•gesofl•N undPM.E.sy$12n,%aregivena•apdc 
Inlheeho•'·of •'.[em t•' ./dop. 
41Me,hodof E.B*.1 

The •,E d [furcn . in me 'LN and P.M E 94,2.• lie% In ihe melhod of unnceting 'he n ASIC 
...mer'. earthing Ical al Lhe i.uppl¥ point In h,4 premises. l i DIFFERENCES 

M E N. S>item [arthing leal I ...... t'e .ppli.r 4 eirIh ierm,nal I E NIP M E 

PM.r, Sy*ten, Cirthinplcad i.¢onri.¢d'.,[4....Ird 
4.2 §•rety I f Operalio• 

4 • 1 Beoke•--liral Co„di,10,1: P.M./ 8,•tem 
A 'c k r.c ®u./lof PIE .el,cleornecll'licang,ver,Ne[,la haidrl,".Itllati©I HROKEN 
hei.Ju. RECTR•1 
0) A brokin 'cL[ralreflultinal™sofar¢Mth¢onneclion,o,heco.urnt·r'tprcm,5, 
tm Irlo,Id,•onncitcdon.hee©Mulner-swernd€v,)|hly•261(]le-LI Ic.urbetw¢¢n 

ih¢ premi•undihesupplier's iransformeruful.h Ina h¢ hanrdouN[o pUbliCsal. 
M [.- of • 44*.•s *Iral will no, cause 'n e.irih eaka,e dew re 10 ... 
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4.21 Br€lk-·,eutral Con•t- M E.N. SyN€,m 
A hre Lk w Ihe '·eull il iiI' in M 1' N 'Irlic' Li 911'LI Li,· 'Ii,ild 11,/ b. 111" irdni . 10 0. 

4.8 Firt,ed·,eulril Cond,(. lin r,-mir'• Pren,61, 

•ARI'll' 
/1 1,TR'.1 IN 

h Lhe P I F 90!m ih,- LI'll·I|I.Ill, a|L I In,rt! •1-011,•WI L,Nl ih in m 14,! M I N -IRS 
•IKING 

Me '-6 10 -,h hond 

4 3 Col 

The / 11 N lue,11,4 - ]re L IN y " ili I. P M F - em i lid· :'|.111 ful .in a•[•Illim.,| . .1 cogr 
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:Ind leullge "ni• LInderbroken rutral eondmo. We .. .r· 'Duhaveglen,•,1.w....el/Ne r[,ri W'h'cu,11·ht¥,Lt.•>rilhi· 
.eil IIi •he annexur. heeluse le d/n'[ wan[ 1/ have i ful ae 
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i. year% Th ink .Li Mr Ch Irni,LM 

82 WMED TIEGNIESE W RGADE RINIC; - MI I 'M) 



. 

C frt¢-1 f f 

•11 

0 

.. 

0 rsic,0 
* • 



qL Ire mt n.1|UL W. 11'.el • lit Ihife i. ni• re ,-n *11> -Li >1»muld 1. · 

Mnr. W. BBr•rd Johannesburg i Ii.ink -u 
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1 ..!. ·LI ./. L|er,le,! Ir 1,1, ./IL /,L4 illl,5 14 |lail ihi"Ii'cll ' in H. Li, ir, pdrugp.krY he! omdit •prior WH rir 1 1,!heN|[i•llen I Oll nid411 
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1)• ir I' '·i p I.,r i l. Lil Lin™ 0nd,!r L Iii Ld,g -1 br 1/, n, ir i ii rn> i 
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lading•i,Imp¢, SABq !266, i•ioe m 197')!,!puhli·.eeren•i,ili 'dic :e·,· nule, het , il rild im. J , ink kinde-soel: blyk at dili iii [v.ee lirma 
flule .Ir .•rmJ,ure ihik 6,1•Inile|ik ge,14|14eer U,ren•, LIC,|LW' U.,indieRncer,he[nie'nhite-kin.ildle 
Omdaidaar.0 n,10,!rverwin[.knrlw-n•Irild,%reeniwee .ind•re_1,1. Il,•I,i·dkn,erdrm:,111.ir.Aid,i•non,1 nkJin*In 

.inder Ille: Jrrn,]LIJA! wil,irir)/11[,dilir impe iii k yel.rulk word, r bet irn I ii lik,1 edeur Ie knrn nieen n mentl[ in•k Ii,neli '111 I 

hilin¢.Irnialure¢nwl,kill,0arnalur• i huld,uKuiniee or,L•ihe•'fills vervil,ir[4 1 ione,i.·kiln,Jptree d,i,rverhr.wker: inderdie inilrilkle 
-Idle-BSh/·dul,]rnlernelfidrnydii,]kwr'll,L•r•pL'•Ifk.1-vir g proheer hrin, d L dii [wee irm ill re idenle . 

-•el. Liple,te] Deurdittcd,en !4dulrgeddybui•Lydheu,r am hi,!mle hewerin,> dal die S ABE ·merk die pry. hir proilill[115 n. 
en 'it Ii, wir.im 41:IL [1,1.,r n i, ilrie *pe.I flk,i·.11!/ n Le,i Midlig ,eplibl emik hMinvined le wee•12. hei m. Smil rr, ee,rii (im 'n pli;Ir vihir 
Iver wi'rd 1,1 heelde'encemi:niner.Ide ./¥e.kllendepradii..2 Inel 

.ARS 1377 vir S r I.,1./. r•,1-ral rl ...d.indirvell. Idll,!Ulle,n ./ek.vnlebullern¥ 
WS,•78 vi, h nne .•rm,lure •n ged/l.1.ne,in:...eeld/mrr S.i'.ro•Lind.·r'll'rheelde 
R.tl•' 1•70 vii *parm;1'11. Lanb•OU•¢11•kmhrl (.virmoeddaihyveraldie•ofirkel,illindle 

belughk I.le merk.. in dle 'Ul " 5.ken· elek.e e k,ibeh Jan u 
Al dle Ii....li kille• 1, [lu' nmi E™pubile"en i.. 1%,ekeril,li,r 
¥iin .1/ 'll 'enorm het j *i,ie :ri h,•rdie gewildieqi·Ifile prehleme glan nndervind iiI 

waL on• ir die geul un bal 'te vir Amre:geerl impe onder'ind het rie K. m.in. ne/:'u .1:re:r. n pruduk w.,1/ns I milken ge'll' 81...I· 
wilar on' %111 hil.pr,1.- gehild hul In d.irirille ..[,1 full -' in ili. .... til 'n ..ing v.in !00/, bewul 'i 'hr k.mi lindle S I 

i,Argr ile meirderh«d ge, die gi·-Ink dle h[,Ila4 he +Ild v. 1 Uurevirmand'Irdepeldewine,entopeke 1000,Ine,lampewin 
d li dit i,i•gebri, id hw·. nie inii...el did um die 'irrn I'DUr Orda dE,Jr h>me,dit·SABS·merk'P.'wrdg lerhda¢k•.e•gli.ililmp'.in 
nie n pe.ifi6*.1, wr die 'ir,r ili,w• •.lf les:. ha re, 6,9 in: rlk·. 60/dr-igin d,¢ 'irkel.52.!11 1),everbruikU'.in€LI'll.veer 
il,1. r hill di,en nle, r,1 i winil il ilie ,pe,fik.,Mie vii hunne i,rrn •IL,re 82 n h.•Iwc .ent b./al virelke'll:Imr. u. hy k.)p virdle versektrl. 
pu'.eri' he, or, rily niwill -inri.lyku p·,•hleme iii'r•Ind wa,ir(liu dat d c lamp rn,hicIs Jan n.resifik/le Ii,|dnen' U rn/¢i m'...ifbe· 
# bur die SA 8&·rnerk di .i r,2 Fn dil M 'n hek•.al 1/ hierdie geuil "r nf hiedie .inlk.ding wiri dle piyl v.:, dIE rrodill: hililen•nrl, I• 
Ur arm .LLU fi .Ir L•Ild.idin,%lan, he[ ens riog n werdere ve,ligh- al Die De .lap op die lim..... :ry,or die f./1./ .1 impe 
lukkirdcurdaL im•" mintn·um vai· klus B.I.ula.I•muter,ual verei•,r verkoop. is onge..0,1,1 .nen[' (Mnder a. 1 sente, R.4 
dle h./•/.H, mmir nill . 'n [Imper !/ili,rh/,12 vin nel API IUrn:knournog nv,inrheedvall'llpr/lux&3[u:,Imilken 11,•e 
b,*1•ChEn,! Di[Mwerklik/i,i·Aewii©an»rik,inle,imt,ie val '.in ball,•10 i i Ili,i,reNhu rlumpl· Die flbrikull: betatil merk.kle 
.[cm'ma.'ulke'll' rhi,[ilg.m..[eveldi,en ./.lir• var.,ei,virelke100*hw•Lihal low'hywrkcap Dit,4/inderl: 
k.,ri A I ['.m ill , / 1/ rlle r. 11..ir clle ./ ./'il 'IRS 49• ./ I '-re, hul,•Ser' W•Icen/n, ./ 'I..,I R" 

1-ii'·.·eflan•.me•erbillinerrei*Mverhilig,•e] ,|UL-' 
So kan,11• vi,on,11·•n m. Imirhildelnek :an munr ne[ ain w n,iern iink In h erdle,ew il ilie•Ifde I,i#'w .Lurd,ge•umewerk nF vHn ft®ikar 
d.. in my : Idellng £11. hi,i /• in.ag w. SA BS·merkgelde i. die r.: I ..crv.,d het, 
van ·9 produk k in hO iingeveer).75"lilli is n die gevul van iekere 

1•,1, Win nin. •2!er'lirmr .*1• vo,ir w(,Imnr Sm,[ in die he b., ila•, v r kwik e n ·1 1 r, Limd .impl;imp c •.1 u, die onhet i n die I:ind nie 
in•rer dre •A. n 'ile :il,em•en hinder b.he 0rmil k nle Fk mne·. onde. u a,inda' bringlitdi, vir die S I Burl 

./en·. vind 'in' .irin ,!. t 'ri.fika:le u./.r:, unrd ¢11 dut dii,ir vir Shilld• ir|/ ingculer R. O,0 'r i.,LL' 1,ih i,m die ine+k/mil wr 

drilk ,)11 di¢ lARq u t' il en wer,1 i mdil W vi,It i n, ard,Ii •mN,wi,•d hicrdie miduk .18• die g,ing w I.u :. c li dii d.i r. erkeli i.m meer 
'ebrink dilar/ n m.wk % ;MI 'Irdlt V. 1,•l, 1, 'IL V.BS 1119 1, 1,/0.,r· 1 §0% n,herillic 'im•¢1 lin' 1, Id en die l.|ily win dic mer./.u op 
heeld Iri 1976.11 ge,w,1,1eer en h.#LA 1,011 -g nie % d.. me d e ft,brle.I) .in n 4'kere produk./...1. n •tand,ilkpel. 
nie' h Ander hie 211.L• W i,rhe:1,1 %,t n,kN mel hierdie ver'riging W eoorneeguord,le..' 'llm/Ruid.iet,[ .dui:I'l•p./ 
dilen h¢/ nic rn L Li, w.,L m, lelling pr,11/g I |11'Lreer. l•il]/ guvil ..iri ('I,4 k.,•le i,pi[•le /[i•] nle 

%4 ./1-0 1[Gl.11:SE VFROADI·RING -Mil 1,)!I 



ki, m on* gaah nou ierup na die veorbeeld v•n die twee ,ogenaamde 
kle«L armuwre,%.uirdeeer, me, 81'.rne.'k /248:ko·he in diecen mun[hh J .N = 11[¥ .1 Id IL r.'11 *> Ili, ?in 401, W ,•i Lr. uri • pin, r 

bi,11[lerciemcrk•21.dit • n.e-lvim R) enong,r,iheervi•elw.,1 1.impt U W.9(}W Il: W 1/ /'1,• pre••resodium,ind i. iturni 

die BrA,1 1,1 r. n! reple hehnorl le ge'•ee, hei irdien die .irm Ii,ir on ini' h i,h D. 'Ire wid,irr of 70 I /50 I and J • W lilt i.f •113 
i,erklik:Jeri[,e• •i• 

Ghiel ye,i· purihil•n, thE whid,· r nre i.f ihile lurnint hi p die I:,mp, die ball« dle kar-bllor cn dic armuiuw· 4i· f 9.9, ilmal 
die SABS·merk .BS op gell..,1 hoL L, Wal n.-Ide I.Inheeer: |hikli 
|&| [•le ..111,1 

Vnlge nde ge [le e kh! rl m lie• ./ill her 
lie Li] •'luel whill i.e red.Ir,1 IN lile p.. r unni 

hin,5.,ins, A,•cid h,hli ,ipplihi·•e Bure au A r ·h¢ m. i al· [•hiok al ' 
in.Irket ilit'.gli'.iNL,4.1/1(*rt©GlrrilheBur„lum rial in 

+4:11'.r,1.1,1.1, p.11!Lu |,ir | 1111!raire, 11,/1 il we ir• giang to Nell I (1(10 Ibli, I R I ·,er 
6 .1,1 'ir dte .irni•(uu, %'ll 1/·Mi i.,ir' ih. i .ing Li. .[i •n rlu. al•• of ouhe .hil yi,u m 'hi 

1)11 1, di. 'n ... I vin, 8, hent venk[ WI, Gil: Idle .er' 11 I u innee regaril A Ihe Hureili, ro»,In fle' 3 'wki,)rri,(lir.yon IN marki li 

dle :i·ruuuir b> u Junk.im, ..i.. he¢lwat minder# .re ue. till luminnire le i.owld be qu,ie /11 i. i. p y ill,4 lip,Jre i,11 ihe ir 

M. put·linglice•ainlilmilinre .ilihihe ailruumark'rd:.2./DILile Sm,iheiniygew•em'nunnod,uing/an J[Irigd eng .l'.11' 
wil lh,re.lumufkanehuving'Illis.DeunJRU,[furen.e,Reeuldnli[ MOUT hill hei in •cfbarid me[ m..de. en,· [vd let h•rn in verh n 

d hirrn of hus,rrn orn,»d lip lan ir. E [> sul vir u <lic .:re fele ./ H¥ be/& di lighi•. ro3d ligh,• and lumin.irn ein'11 ue li> i I. 
run 'iur |liry I.,hi*nic,hod ./ 2/ hy [' giig¢r iyd Ly¢ in verband d.wrmee gil A.1 In 

Now 1 d,in'[ ih nk ihi' N re, I, ore 4 r Mr •Lor, hur n .Ved,w ftir 
Mr. Joi. G,unl; Ammiale 

April, Lip 1,1•e in ihere i• un •r, i Je who i% .iuib•ir Il I diin't k i .. 
Mr Proid.ni.Qui. Majer. M· 92 n g,-91!e 'wi 1 uni on' speaking hilt Il re fe' 1. SABS Jirred,id or certifie l J labor itorl., ramer 
libchall, ily•,wr it,m p.17• 1 :imr,i, relerriligti,uny mher Im•inv u.eul[h: •iwi for'r Middl¢i·ole bulilwould,•enuhal LL'·cording 
32*zatut'Alte,te SABS r,Ea rd ,! I he W 1 1,2 IM [lu i he SA BS ch#.1 he hope ./.Di. be ing u ble 10 : e... 

were in•ilcd Lii Join in l•lillyl.Jh,ir,iliorie•i,19,unhAIrkLi Weh•ve ]•gouldihinkl-,irlhel• 
1|le k jmmliice d-inA (IP thiQspecifical,« :Ii re,11> kid nir.a' ind 5,r'warh heenale..#..iherih.urel.Ini...til' i'Lir 

ha·,lin¢ff¢,Le,/.ied,pu·.eurnarne. 6.i, thenik'colrp.,1'we •Le, cdil .i] mrmere,;11 writin• 1.,h,• Liwrict 1/ 11•e Ite' Ih le di J i. 

..r,e,lihi:.Mr S.Unpi,tilined[he./"lin,d·he pecificilionund allvA¢[ 1,• >4 heen ni, Thi. h .emrl,relv in,-: ble Thnl 1 ;ind 
(he:041. 1/oulduk,hfu L•e:ree,•neern-,Apir.ofurinter· riltherc-r d,iLonioihi. #.le,•hi,I,hppcn•·.,it,¢,n"keti-e 

:11•inal 'i./ Sin¢/ .e h ile the rl:,1 Lifliclurlig in the Repliblie of wd, nill,Iridlv 'ake· thi• Ue With the SABS an. •. 14ul . irt of •ti , n•cr 
9iiwth A frie,i. ••e nati r!!14 hive to m Linifuekire oad lighting we get Th,ink yOU Mr Pre• del' 
JU•ina,re.. Ilood lieh[• Lird ©[ten re-11• to fi'. in twi• intt·rnation.il Mr. W. nai* •n•burg •pc• fi•,!( i. . bee ILI• [ile ilher LT[np L.,24 ir, t,2 gr ,Ul OCC,L'L,/1, y Tlk Lhree· c.,]I ™%•pi:,fica Lo,har, wck.ir® .idditionsro,h, SABS i. on u• for comporen. ealled upon A for Em na ri· ind ke in ./ 

d•0 - L#.ern. SM,i m ghtsune havcbegn mi«autu-ing•[,Iner· TLy le•rw io be .uppe·lcd aid impkilenkJ J.5 .i,41 i • inh 
I]•Ili.nal •tandards. Lo Biti•h x[,ndardsand whatoir par[I¢U|dr •|dn· A,Jihirliyeanpractic,l!]ydow] 1(,ir,torn,Ile,dudlhlenh Juillurili 
d.ird h i been required Mr S.>nmennioned....emon ©rests. IC L.,™lully tion"er eqUIpnlrrl •upp|I. ali•cr ihoe· ',-fi,Jii' Iri 

our• ve. haw a •crY h,Irm relimerish p wi,h the Bureau and we Ank •derm,-en,in if and«*Im#*]i. ruy /•inciicies.ai> in 

hasiwillythallhecoNIS Jrcquite lairand qu•le logi•al forthe Iim€ i,in· 

wl ved in te.Uns parile'lar lui,·inairl.N Oualit, coilrol Inu41 of caur'·c Ther¢ Mine rroblem. which is immi,diatc w,ih [h' Il.i•dlighl ·•ed,I 
Itn• nifui·[helehtdi.iribu,innd*1*nl,d .,i,th.11'*IrtiWI 

Hurt·aulhis•uestion of ho• the,dri go ng t• handle th,qual,4 'Lirlrol pular a u• A I,L laT me,-hemeni. Thi. I non.*6 nd.ird 4,(h o[Iler in· 
1,>ihernan.uce,· Ithirk lit.reit/libete/cadvanlageofth' ler,Ill,Lild d.l., .ind ./.re dire i compar,• n OJ' laii.Indcla 
nun 'ir !11[le in .i r,luch uh Ly car refer m ,! p.irt all. SA- "ri,]114%,mmited hv leed! und okr•'» i·,IU•a'Wre'l'01 pL,I 
pUL,Ill'Ull.in I le.odd of Innicting on ihe minil fneturer the eld *re.Jrl,a· hle In .,dfllm. •<irne I,ul marufai·ture' photornele•·11' r '10••ligh. thili wi•h very ofte.,1 4.. of Nori of 4. Lionnarc lb¢ fill. In or haril,1/1.,1,01'ir a.'ardle r.1/.Iii:rdon.nlil e.mral,bl. wil 
rlle yell/-. inde, Theies[s, Thihe. and Thc ./ outr' 'Id soon ful frnrn the SABS Il il . .. ded Ih.,L d 1 SABS I••iand.1,i 
ulhhe pallcular IL'In:,re' 1•,rcfli. In fulure all [Il l• ric„xsary for (111. im' he milde Li/all// i,n .1 »nion .,1 pol' .i'n ..1.i' .,1 

Ic munigplit> 10 Jo issimply I Maying.• requ,Ji· 11.. 1/,t ria rn L. *e .*[,i, eunnoi ,n.i*l Il,i, supplie• in,·llh- S.•1•S 
•part,/ul,r•,ecirle'li,I,Cl. relill Inwonth,sq//i•iro'cok. r ehii! imelri' dni• 

DIE Pll'.T .AN VOORS1£1•!1% THF POINT OF St Pri.·, 

Wa.. 6 dle •lge'ne•' •Rnva•rtare poilile - die ·'pmt vin voor,ie,U,•'· Where • the g -ially HEr•ed poN'lion' f 'he "poinlof iqply" •1 •111.1, ale 
•Har die wertise **In: gehan•hanf moe! wor•7 ]§ dit by I leggl •01¢•e 6¢,nder•h. 'bema•[alned'l. ' .bour•a•y•flhrirfor 
grm- ian die. •f by •e Inelk,ill. I t. m.*In,itdill' 

S•mehangen• hierrn,e •hourt die •in•ipatliel, die dien,k•bel *le Folli,»ing the ghn• •ho,Ild t• muni- talle its gervire rubl• imly to 
err.Rien, ir brIng of al die pid nm die pernirl wi• voor,len uoid• thi• hi-d»,1 / th, irf / all 1/ 1,1, 10 1/ premiwi lu he grplied? 
I .. 'n b./.fle If 8•der.Ing Ir .lators In .L.il' I there, •eed ni ..r•. Ir -1*. 1. milibs? 

Rehoon rn,Imisipalitell• •ie oor»eeg om'n beper],[. . pl- op die loe· Rhill,Id mlinlripalille, con,Mer Il,nili-hr ,Uppl, gi•e• ¢0 eon•umleri 41. 

'(•• a•• verbrilikera IM Ple•g •11• di€ 11,lidlge Inbeperl,1, tne.oe. •va, be- %1,md nf ns al prMen• gl•Ing an ualimited ••ply• 
skikb•i, gestel kan »ord? 

. K. J ./rph': SI,mel.2, We,1 PO[1'•T OF SUPPLY AND F# COMVMERS 1 E]%1[?441.4 
"un....'Includirg E_SCOMmakeuie' HI '!n#Minwhi•h th' H..Irl.,iii Act(Ail Ni' 4(}of i.... 24).Liou i. !hal,rilhe 

min-on#. be iwlaicd Ind,vidu•Ill A•ei)[ iny,igre•mer[10,hee,inlr.Li>.1.h•pres,•reat•h,chcl,I - 
The nin, •ub•,at,i„is are frequen(ly not provided with .,60!alor for lr,til i' gplied. ihall no[ diffe- hy mor¢ than 59;for.1 10,+·r pcrILI 
1liel V ,omparimeltin whichan'¢oloanmay betcmplcd., fer lh- Ifi L,in•ecutive •int,tes. The poirl •1 which the *iandaid rrch•ure 
ad'uple igin M Li-m. nn 1 ve I 10 . n·•ir-ncd b.ing t. loibuirM .rimi, ill 

rhe proM),clly' s>metrical fiuhcurrcli on a 3... I•,Ir, sLbbl.dr• 11% Lommor *nolled#e thathepirient., urin,im of (he •1.rii.,ril 
Of l. u./. if 75ka. will.,pe I' l,1 be .h inped 

If on•* lucon.,ded *ac€ available Ill ·.1. Inetal c, cloied L . 0 hi liew,il Ihed ffeie,i· p•,ill.L[whicha,un••in¢r. te mi,ul•,ii.. 
eem.l ient the hiw-[4 bernme he:United I.i,ren• hihthe.in. nolconctodeli,i:'1„•romialtiliglhe 
hen erf 

Wfure hi,undor• in [ht·e••e of H V imlim,41 15 .iwillrible ut me Irin gihi 'in elecir-n d,nic•li• I,u,i,c• 

./ .,elulant ·.0 make use of li (b) (%,illd•on#neelir,1,[hesitud·.ii,nu,Ihi,6.ird.i'[hi nc•prnipi,4 
1%,tnot.'I-e'llhut Ii] I[.,r•.Ird 'le'Ir 1,1/]I.,Irh'hel V %,de.providedin he 'll' •unp,y pr.4. ure' and the pri)pe.id .i,1,0 ' 
1 ' perce,ille L•:Mn irtinent Il ' min, •ilhq •tiors 

Mr. W. BRT-rd: where Joh•ne.bul 
7'di i• ... exper,u•ee of de]¢•aics "d do we land Il the event 

p.,r •Lleg,0111 UNer. 1 - perhean-.•:w ofillo,Gqueslion ll [ 

AMEUTI·CHNICAI MbFT[•I-MA¥ INM) RS 



,• rerer w the wilinge •uui• 'ir•t The .C *· Ir, f.Ici 1.ikeri . 1 r ./. A fril:,1 '11 pre nl w. clru .lill Ii,rlumile in n it ilt h vin• illl 
fin/1 de. Ign .. . whalhe ' i'hare h ii ' bl ind he. U. /r WgIHI/1 :. i:rgi .hort..'I - cur probkin -/Illy,i i.r• o .Lpli'I .I,Lirl-gl .Ind <.r 
ihe 'iwld Lha. are queh [rerne'lli'i. iver•what ilic' :1-/ IL>,Ill 
do.n a'. thl. lute, ./ lh. direction ir ... .. ... ...IN i. [re 
",11.c Which i. A .ir • mi Inern imy • rv& nle righu. •10 voll• 01/ /r in /1.0 more effective ill,Ilic, im of intre,lkin,ly '41!e I.,ve 
In,nuM !O.-bullh.·nuleven.>i./hatilial .Lobe I...dul 
maut€I'. beau.e ihrn Lire m.1, , penple whiini uclieve,L, ha( I 
h.,u· .did ihut ih:u 1, ihe d regiol n which le .hilill, ,[IL 

If I ...in refer w ihc i•,he- rtul•IL' IN fiuv l. WI· Iri J€, hlin,1, 4,1-7 1,2 i.©M 
cerned. tw ,•ke ihe poini of Nul,N, u• Ihe p,unr WIW-/ IDL' • ,|L,!pe Ul 
be meahured ard Lhul •liu d be r lhe pe n,il Ireer n, hui .e™ .]u 
havern/.rin,Ine•imn·•neubleles,mihepiweincm.we .ce. ihil,li' de=, alher h> cilili,12 ;L Ll pwk ilme. lir 1,• 4•linip I . aff,wA 
0¢ rorn' whe-, the lon.unw· 4 In ope-Jire Ihe # t. to M it tl I ville' periodb A hyhlern empl•ived me,iNI' ll in SH, h AfTION' ti' 4|1!h 
'upply, Inomerword• ci·.her,hcisolati•rer.ihern¢ier [ar,L.1 loill'rortonpakiooff·peci. per,aisrlorIL.irtrol |n C.ip¢Tinw bric]1> refer to lh¢ • Ikr . /1 .Lb™IL [he !91 Ir{,rx,n [he 1,1WVO|lape IL •e huilv• empliw•J ..p•i Ii,/. ti, ILMe- n ..r lifeel [ I 

tion•Ah,mini·e. W:.Itin fui·,•Ing(hinLghullwurn,iniN,lk cmereelli« bothihe. eneriry*.'nlems.un k ilhed M Jim, 
We - 1* got m.iny .r runiing inio Ii»an' rd pultin, i L IL'.1,1 
,*e . bc,·*. we k.ive Ibund n I..si,1 ,(elv CS- i iI We ire ni 

lon•rallow;nBpcoplebiln.fil»whiethenurlii,hillive Comin:n.4,10,9&ream/:irs,]1't/]ro] .ch v.i'.i,b·-.ou..wiii In(,in 

load and in hici le huve h'id n liumber i,f lic·,d•,1 -hlic puL,r. A . I mer. vel• i,4 in I h,4 ' UL, 1 r> iii I h i[ 16 ihe f. i i bre' <er 

burii W,cwnhadILia.ewher¢wehudiifireardihewholemin/4 
bor 11 [,LE and 'in. C J re #ni rig Lif iund 1: I* diffkull i r ore iff rl. m n, 
•,bi, h«-i the. 14 M a IL I. roorn, bul le are rlill]Mg I 1 0·Ill ill.eed I ./.e . ile m,ind Irl n i,ri pulk i, All'·1•41k 1,eri,U•. 

r'l rill fin.,a[,Jg,!%idli 
M.1.. 1. I.0.,•.n B.-1 irbit'illed Inell,4 1/ ihe I i,re fu m ike Innre aftel,ve lind L.Cononili 

Mn· die 'lir ier : h. ... rinr D in k .Ii d I ir,]p .ul 
./ •d Mau, u v.ee• die /(, 'ri ' B••Liri Luu'.he.,1 -1 
npri?i,J,emdie.:.u,i./I 4,!r• 

huietenu.,eondcnock 'dickom .vicir,ir,I•!F. ekNelf en,-r D. Pi-re: niliba• 
D).linden,D/:fh'nhe'lii,Kenecm 'Idle'lii'var,!,lumn,il 
opdleerfgre. Dle nne,od, -1 krag->6 -ning •at nu• ,][i:,riaeph k 
eokba;eh,ier.ipdle,r[* ....heigev.1¢Ici•·4r,n-B•Lt,- 
* 'crkJacir moc[ i. dic c€gfen• wrkda,i- word Bi, [1• e J,p,]y !0 ;] 1 0/JI '11!huir,(> ••p|>liv /|e..1:il> willi I• i' ,/11 

Mr..1 .on: 1]...e M i,rucipill hii ind,Iri. ii ie u m .• pie th,11 Iht 1.riril , I he •Iwl . t9,11 

*ud#now innlherr,W,-nnf he•,pl>in.'lw Mr Ou,Micinmuiter, Mr L.dubier,1.nolqi, Le r., ul,h v.hut ue'-e. w'IN [1,]Lic' 11,4 follow + d [hu! .0 4.imer dia"/ n I he! reqi lied 'ir ing w • / 0/1 1, e•Iru Il 1 inidd read h,ic' ihe min,Ir- 1.0.1.1, 
i·,1.[iur yed in u * ille Nupply avu,luhle 11 ille mi'/1 e.onomic Il roll©1'·I,-ser'firm.dth.L[theporn•ohlpplvioihehi'Li•cholderi' Ghic i frlim ]I,e defined . h.., poin,•hen· ihe con•mer: main ·neeb Lil' supnly . ir.... point ,4 vi, w ihrn,wh Ill •.an rol In 'lle 

main Jnd w bc •inihe bowidnaid irrcaee·il,of whn· Ihe meierk 
./led .ind th. voll./. .,1 powl wou'.be adedared vol[1/ i.f di.wil,11 nlix,ni,Ini[lemimil. w]! en'>henefillheSuppliermihe·w .*/ and le weqi Ir ..rlher L. t;I, • R I rce.immlded ihill 

•••lumn phi .>rminu,5",hclt [her,irti,f .upp!; and Ihill[hu•»the (Kitlhe•imNIL·pe,kll,cli LL'llicidth/Lhlhe +Ien, I,·:1/ 

mail·lui, di•ti,in, hearir a In mird •al [h- voji.,pe dri,p •hilfrh, he rhe ine W Jami Junnor. 0.7 ., h eu}ile. e u,•d l in.lun>. i .F•.1 • h h 
ba.d on ih i * ei,/c of th ' kiuuL ill he 11 C id '1'4 [,r n,inil |Wen 71 i de :11 'Irili .,dol,led 1 4,1,ne urei,%.Th cir ui' In il ch 1,·u.i[Ii,114 

wi,d. d yiu, le.I. .ur -licul:,·ion »iem, 11 *hi.Id he hai.ed nn .i pmperl ' Id| . ire w Lh .liter Lhe M : ecir 'ly 1.nk l. I.,r e 

pfuls.w In,nus 5% vo|Liged*LI,/IL>au w-ldullow.•upply U. 
Ji umer 2/ an,whel / [h n ·h q iN mr W -drii,e I 'll ir mr.... :!ru• 41,11;,d he .... ilir, J' bi, I 1 iwer I. 11,2 if lu·r Ji.. f, 1/ 
if 210 : 'I·,.. 1 d,in' knol irl hlu made/'i .1,/I.... ll.,1 

prn/,- i midi In Ihe ae.,All A. 'i·/re reinf reemir 

Mr. E. d, C P,Moil.· PowherNtroom 

'di i di,· Vi•.'r: ·r. .k w, rrn· In,-im' ne, •n pn:ir vr,LI, vr I 14'C ..lei Mr. J /»ckay· Cape Pro'inrial 4dmInblr•Ti,In 
h., c h¢Ian, In die fe,[ da( huH¢ nou LI bulle .irl Quhler tr:de• mel i ni In ·n Yeuri 1 • Ill b.·11 .r' I irrle,1 ,!4 L r,irq,ner ,ilid unrk,ri' 
I.I•...•Bniocru. I•Lar. Illhonrur»ki,r•i,I ,•en with n !,ii of i iker t 1,1.lirner' th.i' .imehi 4 ei,e dily Wil| en•ner Ch• 
din 1,> ook .ke,ding.k.,kel.,a. in a . d .rribl./.NW 'll I. ainbririp) uirilf * en I worked 0 .it law n eely I Im . / ti• I.id Ih.H I ariff 

Ardth,• frequenily hap•en·, I. pened in Mr Pillierk,•re,inoi•,1 

Mf. K. /*y: .nIT,¢.10• We,t lone ien When 1 uus u bit yi,i nAer, eve,yh•y wu, encililriLged iii u. 
4, in,101 e .lric,Ly LL' r-h . ihe 1.inrrw;. rel led 'hu[ I i. There 

M· 0.,/nia•ler, I .Iin „ry In[ir¢M[ed w knou wh il Johcnriethi•rgi.[i wt·re vinju• w•*s of buying i.,rat/% like 'oveg ind hoi ..er 
in,und . Di#nh.•O•rifind[/.ilheron,/ ILI'really ..nerd e,linden ind d,%4 wushen a ne 4 i en .i•,1,•h Ihe mLILI* Y,in 
informiL•lon ard iL, 4•· hou •De ,•Lhrr meinher• Feel J•Liul LI•I.que'llim eould d[, ibls lind thili wn, fine The "u"id *rne :1 111[le hil un 
'f muking LIL e. bil/n the poil I •upr. Y.,i, knin, .i• Ihe A•l economic. a• far in i. munwipiihiv li enneerne[1 III t·vau.od) r"», 11114,· milmeni ihcler'nim|4 Lindihe 0'dind w••11,4 wil' huve tarl.d u.. .. 1// =I,heq ·.he i./ wn·. el.!nge[' 1,rd le. 11-, f 
tobeeunried [,hink we have to know :i lie n·ore el•.rh whi,1 itbc 
. %.ken 'f i. it 1/ i./1' I] -i,i,•rier...tii,114 4,1•2111!glikelk J iln,I 11 •eern•th'iw•u,tli€>lyi,11!ghililve,Ini,J• 
M•r die Vraweller. ek he, mul u he•pree• die mii,inillkhel,1 lici u n im in i.um,in I Luriff 'inini,ire hui rerhu' # lic guirle to live .1 
hier vir u . noer•1, Lilli ilen /1/ ll' led/, t. wele di, mari i,11 Mul,lit 4t.Jip,1• unit [arIT or Nna t.iriffors•melfulrivi,Kelhal Inrle whole 
hur»¢n•mnr Williarni. he'4!1pnlentullgeneum,ip n:iukkie.•er,14 » Ii' t i h I,priuied. ewr>nilly v 11 stuRl L,in %, i 1% ver) 
1110 om k ve-hned,Li lere omMI iwin ak hulle ie¢n puk orgeric word.d I din.rous,i 'i.[ in king Au, linlitingln,rgh wiih re,urd in tariffs, Se 
,• ni,u pie ·n Jdwrlun* e nie, hy hil ne[ gevr i ,!lit 'erwy! i ... Kap 1 would r.,ther ./.ch./ ener,urlepe[,ple . I m'/ eff,uer[ I. 
Jimalbincinen.41;,kisdulh,di¢pli[·rt,elryh:·1 virhi••rded,n, .1411 ihel,•ireleclrinli hallil™,rnhdli'..BILInden.·ourciA•1/ 
dulk belangs/lin 40 n uppilr kil indi.In i, d illk rli'leere •en pi, e . Le lan,fficienl ¢1©r. .ind pl thal 'ilywhen * .irc .,knsab,Lt 
hrulk. d LI u hom miNkien m .,Lr k# ik en zilc•r r...u·i hivr' 11:r liud |11'llwri I l in' 10 141| ti,ciLi d co(,1 ire<f t iw[Rhip 1 u.i,cd uh¢re 
In D. ene ninr Will,ann vir M 'drne•hur, Dit L. tn ere-/1 011, Le illeall.redc'Le,r. nuho'All eturge <,flhe./loured,Lwrihhip, tn 

cn lanie e.'Diled 'unicpa ity. h n-I decided •h. ihe> .hoUd 9.., 25 A 
I. 'i. I'l.C•P• l'own hhid 'in Ii.r. in :vrn h©r And hi h tnsclf,• 9 nnin• ful: no •e, th L 
Shm,Jd Munlelp/1,1,& Dmn Ihe quppl> Glvel, 10 Cnnl,ulnl,r.7 4 fr,•10e. 3 411We. a hot walir ev|Ind•rard hn wifc u.2, ,• ¢Ld. l•her, on 

a . /Irp ./ limiler He 11.1/4,1//gled thuu thai 4.hou'tf he di),1.- ul'. 
all nlher h ouie#/Inoden!,11)!h"[own•.hip .imihe•uh·:amoink 

give •very an•urner wn unlimned gpl> priudeL' i f Li,une he wd' level. h de-i • el a ' kv' /.rit mum demand .ind 01' '1' v Ctol'(imic 
•repurt•d li• ray fi,r Il •in.,ikvit NJ,•ii,%4ullepihghlempel:,9e fc,•r,luet·lee 
I loduo inihi'll.ill¥ world.lhol@h, /·rhar Ihe limr· 11. Irr lili when In,» In 111:ir rrell,i d .Irid w L. Ii i. ler i.irdf eharge·. 4 ·he L 
congdcrai,or .hould nnu .ven . limi·irl• hurplle' li] enNIm¢rn ,·hiri. Lai, Ii,c·h ni le ime wa>, parll· •dI p 10 'llhlher 6•rn 
.iher dir...7 b> Ine.% lif 'ad Lon/,4, I indir.elly h. rn.un: of 'riff eneigyi·•g,Indihrnvouhi,ve,•ch./.OUrl,iriff. I Thi•Kwu 
Indu•ern¢nl4 Mr (hilirm, 
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Ali. W. Ba,•aid ijnhnn-•hurg niumv.in.018uur.«nAgkliwriekirn din,rewl/,elll-d 
I 'n h ill •en! per ell,e d ./ k 

M,Ii. E. de C. Pr,lori,Ii· P,•t•efurl,•rn 
«ii / MeKnv h.,• ud th.r• 1. . H ill,ly m ,!he Trar.vunl Iind 1 Lhin' 1 

iii·em on, Iderwindin• I. Pill, h.'Irii.im, Iii ir ,in' niu i. ..... 

d./el. •r.ir ·41·.al,iN.hli· 9/1 i'll'-en' VE verminder 'Ih..el 

M•r. K. Murph): **·Wt, 

lii .,191'.lhrr f,irill'LJ'./12'he./like,helrload•niFh,•I•el.ur 

1, re 1 ihink , 'i,rnmon v . elepicd not o ily in S./ Arric, hui 

.unuhe·' n Ihe ,-rle t id Il i,Ju lork on I.[ .», 1 di•n / hink 70./,Illd,dilan»di,kre 'le,Ndirl'nreil I'll _r,„mb,r 
Ih al wil I, n he -4. i,ul : Mr M,KI 4,p:ire,i!'-Li• Iher,: 11: du und.r •rrcken dal n tu ·, « dll·k in ir Mch 1, 'll I I'LIWelli 
.. ic. 11 ille 1 /Ing n 'i-,1,1 W M in w Lh d p irlie lill' rutli,re k.in„I-,13rinct'be,erk.eti,evocrha...41,1,•··" 1rlAiim, 

I·W. licils.1 >k '11 roon,brektr./ .el: wil[Iii nle.un. vcrkoup 
r • he 'as .uneern/£1 P.-11/' lile n J.,ar of -l g.led¢ 1/2 li• t.rnndqu>rkrl» in i hi'LI pui L u Js 

in on " .loord ..lion Sk 'r,!lierie beinal r, 1,21 Lii. gedink in i 

beL·-: Lge'l r, , lili ••k i 

heperktoti.,liriurn, rn.lurlou i•h.ra,141.lk,!nkr>gvee[ 
,•Ind.,dr•i....1,1 1·rici' 

b..inon'ne. rk, 41... .l .nke'mortdareni'eernkeer 
dalun dink. wJ,i[ dit unre h,J,hinli]In, kari nici * .ip 15 A 

M. J. L.bger .non deark,im :n dit h nk i. le[ r .•·I n hui.'r•il i'r .l' I| I. I. Il 

trooni,rek.1 ..¢ f 4/r l' Le .i• a™ di" ...link ./1 n e R ii. 41 L,ikie 

r . 11 i Illi I' ll I m,i,•,ch.. el:elk Ii,4/ :I4 i'r, elke hnil •Ike Mr. D. C. Pul,ler: (ape TI- 

Mr Qui.rn.irlir I [h nk tli *ub.I,¢1 b '4 been udequiltelv Ji,wred bi,1 1 
nirr u e,k i,iwn h adi. nou riel .14 n •.kirbeeld. In• •¥Ier. mi·:.pwi,h,r..ord*,igh/Mr M•Ka>ha lineininLL'll'(Ir,/1 

. i. ·r·./2.,luri,pncigkrwel'Gir'>hin-JI ble. Mr B.•rn,ird lia bee,1 Ji nw a•, ri, bi,L iopilt [he ree,ire 'iril,Nht ..· 

he .4 .pcreclihi·,dvirdi. krng A.*bire,dir,innici did ®t lurn ih,: i ir, I up· de dowl· in Cap, Town. Lind I flhe, ler·, 11 

22.Lail pcra,k! " ck li, dinli"1 ny n hirt'·ntninder Q'i' <13 •i» bi:lor. mY lin,/ 1 lili e .ilong . th whlit Mr Bi·ihird h i 

% • . 1 1,11„•1 i,Il. pe- ecnha • h> bercld 14 Lint ·nei n m n 

MiNIATUUR·St BSTASIES VERVAARDING Vol.OF';SI MIN.UBSTATIO NS M. NUFACTURED TO 
'BABS 1029 F. I. SARS ...l•In 1186 

M. die.innilioemanle in dle g.™ik vin.Mia,uur•,la.L". hpl ier- Wkh Ih, rapi• incie-in Ihp use lif mi,1-•u•litionN vari,iu,; rn•kes 1,•¥• 

* •aardigrig op dir mark ier,kyn pn dIf probleem *tun .f.1 d.t climr nntn Ihe market g• 1• problrrn irlics thal th• (runiformer cuhlele, 
die tra...mator·MDI,alm..Inie pre'les/01./.em 'Irrn ./ trim%frir- arr nnI -Belly .Ilku f[,r en. rnakp und •in,•r,I,2,4 are nM Inter· 

1-1,• d-. ukruilb,Dri,mic 1. hu•ken.idle mul.plilit •-- chAnge/'c Thkre.uim the -,Iniripulily t,!hnld'%parclru•.furmprf{iT 
...'pltall i./."/an'.mal'. ilielketipe ia• i.imnrdi2. moat each le ind make I lin...le in-rnr' In Npm e,tul•mpl. 

How do othe munlripalit• di,1 1.•h Ihk pinhlurn nf ypm t.unifurmers 
Ho€ hemider #der mun•ip'. hierdie prubleem.n spa. tr•mfor-· fir,111•1·%11™. 
tore ili m•i 91,hs? Sholld th® ./. Specineailon not br ..cr ame•dcd To %18•d.. i. 

R.hoor, die SADS·,pelifik•ie nie verder gpw,•• te word om die afme- dimtn,long *an;former eublclesso (haT ones,-wouldq·.ie »Il m86•2 
lin' van tra#ormn,or• te •t•ndardiseer nie %/1 renrr-form»(or met Should the ra•In, of mini q,bi not br nic•ed '11 41,y *11(, kVA? 
•Ile verv/'rdiging, .1.ilb•ar s. wee, nle' 

|tehoort dic iermni ian rn»illbs nli lot 500 kVA uilgeb•e: ti »ord ni,7 

M•. C. Adims: Port Eli2ibeth Mr. K. 1,16,11.: 1·=1 1.,Ind,in 

'dr 0.- onrna.......LI[% 1 ·1·• 1,]ok 1,0 1.- infornition wh,n 1 ignt Mr .dain• did • [i· Mr O I,Ini;,Nter Ih,[ he w.ih Ii,Likil!2 fli• r|Cr|1 LL' 
till <. lien In hel i.. ii did le:ur tO UM Ih.•!W of L i who .K mn · ime piformotinn 'in ex•er,i•Ne,-1 if 1 -11> pe rh ir:,ve d Aw dtwik 
•uh n n k· buildiny :1 rri•blen' ror OUnaves Where Vou u•e .orven· 1.,greci:. th Mr VLLM '•lphen :indh,N i,ir,irner Lum!,f 1,11.ly lake.i hinch 

if ihou[ u Ii]*)min ·iuh«,im, weinr'.iclhavelhreespirul•,iri·.fi•rrne. 
null,haii[.ubial olb Ihr wheliri,LINL,irl Li>,i·.:!mir, ·.1 h'. indhfiu hi v villieh will ci'wr [hal 'implele numb,!r of 1(K) 4LJ•IL• €|L-•LJ;11) I'l 

11 from : .ir 3 d Efurent m.n'J.turen >ou h./ u probtrn ih. w. ned h,id .ilien.r:,1 ill A reillid,in'Iblieve·hillit,•ne:..in[Li 

dom<haw,i•p.,ri:r.in·rornicruhuchwill fill. n,·4ub Ardul haw •uch a il Irid!,rd,Ne,] lidilgn I d.]n'I believe it : eneni,81 Wi,h 
le t 1.1 le SABS 'Imuld gre .inle ./. 0,1 L. ih". and po..INV 11 · rep,ird.*.'A minilt,ir·.il.,Ilil. 1.I•·nu·le,id· r. .Ic.lie 

LI,Id:·dimelonal.,1„fi. 1, ·.I./.·Il.%,•ih/lime'pliretrubr»mer Ihil[¥,iwirt·Llrit=1 hinili[*)•VA LAm,u·hhel'r./le.,ointen· 
.dI /,inv ni,Ike el min,··uo T. •" ne 1% p•Liblem i,L hu•e ' i,1,1 ·.1.lil in We h.1 ve in' IM) kV. .1, r,%611 ion in u. W. /Ink . c 

r./nih beer nformed bi 'in.,1,•,iul'lurer th,•11. il[]ermill-/ hu•. 1.iniper.,Lur2 -ble·TI' will lh:11 4 rie We linve hud 1, fil,i numb,:r 
nfie irand we wi.L,Idgn> [h i, he np 01' 11•1,VA.:tdolil ieemw be 

Il,•2rvh. ng,abll:. Se w,; do ihenindriuu, fil ful ,· „ Win, ih, V. 118 thee,481 pive •i•rne riller,il,in up b ©iher,>i¢, Bul it wouw,,ppe.wth/l It • 

W h ' 2 id I •o,idcred ha. 0[h.r me nher' full abeul I[ Tb Ink >n 11' L •rall) J Til Liblc,11 -Lh rcp.iril ll, bre,ikdnwn of [tanSformeri, if it doc• 
1,;ip•er, TD,1/ 'oii 

EITST[PE WATF.RVERWARMFRS 1/STANT T'FE WATERHEATERS 
ble invioed lip die Illikr,immr mit . illil•lip,Ing iall 'll groot *Bolal k. Th,Innucnecon Ihi luadcum wlthihe In,inll/*•P*# * 
40 watiner»•imels i• 'n ileklries, 105¢Rll.ic ter-, I •811•91€ •am 41,n[ 1,pe,Talerhe:lei, i• • electileal In,tall• IDn i• uppo•ed 10 11» 1. 
le morm•le lip• .8"r »•1€rverwBrm. plus .nierhil¢rri. %t,Ilmli• . tle morm• ly. %1•r•. •ater•eat•§ pl• iol•r he•ir. 

Mr. D. .an •,r %1-r• W•bu•k Mnr JieP»,der!,21-i,gr·i.,0'•Miurwoordewoub»oe#*mel 
.Pr™delli.,h•.Libirel ,•1,™1.Mil walerhnl•rhiridilic/•. o die k#. .1-hierdiell,Ekhe, 1,lerpel» watdice,rek of die,n. 
.•i,helituience 01'(lie r.,irdinglilade,IrwN.ind.'fun /1. 1'10¢d sul•e.%•;lne.,inhblh•.ocier.,skeneor'a..hunc 

h hel •erd•r Elle v™.ig. W Lit hal [Ill Irl,|L•,1 -- i. [il¢ h# Ii. [el· 
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el. I.1 dinkadn ..te'JI'k/enrn,/lenme./.reenhe,il 'I'di Ili anil Ihe ./•.•th¢r 
1,: (|IR k.• i,fr n d.le·fule a Ii'[Lit ng 'r h,•rdli do,I ,1 Ik ./ „i 

ill •rl, N Vall .4ee• neu <hi Lid . beY•: i•I,•21 k. ./1 .nl.•.C• '. ue •re ge 11' r n e.·i Ji .. 4. li, lhe summer m m.h•..' 
d nk 1,#41,1 

v. I I Iri 'cn,Lt Il'ig:,te'.el!, I LL al red,-Ilk .11,»Ile, 1 --I dil d I rght/[/Livcrll'/frii'thelun we 'vebeen'.6,1/]*X,]rili'Lid' 
fur Ihi hihil i•e d of 'he nornal or rreviou' ..r• L. I ./. 3 

hrili, 1, u•,kgriguL,i wulunsuk¢r, vindi, udv •fl,ulled,e r,M, 1,1 Ibi,In inn Billk ,• u quest or ,]I deN,#n J. MI P IM,r • L 
/11Jc, I 1 Ill . he d,· · 1 Ir wel 'n te.dring in energl. ., mul Jil g.r•ik Ile milhl be .11.,re id th, f.,4 1.Li yi,u , Ln g.,·>1 of.Ii,rgy fi- i :he 
Ulll hn",lk a hil 1, I I le d..n ok di, ku¢%. ¢ un h.ic •e,0+k di. unal[1 .'I:lionill,4bi• Ifyi,U.,illoputin Julin&/.'.[eli Ap,1,1, · li•c·, w inei d ' kon'en•,onc ¢ 'I¢1•,1'. In ag ve'em .I].1,1/rliby,he'Li|TI,i ..ion/opuli'orth• e.,tri,il>.1/,0 
mil In he·r,1,1,8 w-Wal... Vere.rlle'lk..... 14/ . rd Ikni•h:Kieeonon,•saridibah.LJ•oll• You•hoUdd,e¢pith•·4!el 

+ u..•#. rimp.Ibehee..1.1/ l44, Il.brult'ul.'lle'.%'I 'I......11.-Illerlhcrcihili>gl• ira>Jurn:yhe J.... 
pru,Nin'.'* Vain dick,i•·.canrrnpebehunk·¢14„al 

D.rn'.ier'/.irdemli,gwl· ble,Ii¢pla O.shel neu ju•·n'exprek ge· .[.Ililideurveloany'i event.buulti#..'ll,gl 61.11 
h,idlii' 'ri,unhiekir.,rieue •k-,9dernou.onshi,rdiek:L# 
•hillen,I•unll/ennice,oraf.bk.limier,hoebaar d[ n Ch,irrn,1. 

..ibrekerliin' .in•Ined' ... A. Fort.nnn· Bill' 
D.rn linir die -dere fri( dit w.innecr •ins kiL-·rw.irmerh geY•/al- In- di.Pr'ide...Ii /,1,e#.·Ida ./Ill/nur 
Irc nw.,1//· 

heh en i. he' n knip '.rh-,Kir..r,4 61 ,0 61 dur n -or hell unrd en b> dI: v•lycl de 'Lar • kimu,iwe n Durkin lit•y-k deu| 40,1 ue« daL wunneer i kraN *.eer i,ord, dw nic ·n die· /0 d #I gc%ien nn• qi' b ledelhrurn <1,1 ir he: nie, k,li dl, d..11 n l•:,1• 
hk. .,Wl.r Iglipill•·.leke •.le Mutirdalrleenni,imiwl nmen%%e 01, dir .ip:Il la genilinik 4,ird ner d Liurdie t>d sal In nr V Lri der &1% 
ker,k i.plee.ien'.4. dil SL.C opde v.-br..I le'l|'y· 42.- Ii'lle he'ondch•d. 1,2 D.I•kii. in!ir. d. Pre'd,i,[ 
de 'n 'riflerhrek,[10 mel .11%'er•arnle'%.en w.irrnw,rerh. n]e 

!}alluek ne,[Idie Ir.1,!g well• lid' mil,indelik Mr. D H. e r./4, Frazer: 1}•ban Iring win 

..Ilcr ril-•kli,r ..inidili•le'' 'died,n,/walli'cill'rel diege Iii ,/inl »c u.,Lir heriler .,11 |1 1¥1! a Cilinkl, rill' 1,rri r kile-I 
brillk•nhier/•Ikede SN). dievria•o•keregge.illw,§ hoever i.LL] I' |I.,11 L '.IL. 114 1¥1,4. l•'rip "gi,re• (') e·:in-t,·1 i•in .e [kp ,1 

unle'lie'unw• '· ••d. ahUe/(l•·.vehnnek e•nhd .... |||em ue PL,lininw !110 ihe briviriinnier, r•/ .i en 4,ier,5 ' 111-•i,•11 m 
I'. rne mei 'n ..,i,u, I,Li· ' Mnr dic •rdNe||er..['.4 l 4eet h• d e 

lin'Li./.1 .rh, lili k..preeken.' h.[irde-dilldeir[1,4 inn u b !19 15.] le Ilil i .ing .1'me. rating: . c,UId le I e©ded 1, inple'l 
ilerleem,irrl k ke©pewer:he.lkh•inrte-I,iprr•,ewewalen•ni,u thetrk m Ihe lin e. ,h,i- 
1. Wnhirikdo,i .11,(Ir..erwoon•lelhfuk«·ht·q./.•r€aar 1 nil' 14 k. (10'... I ./v 
venkillt·nJell,le, Un w Ite-wrill,Lerx g€ibiLL|lecrouan ·uirder 

1 -1,1.- 18 'I 
rt nk 1 i,1 'n .:1[e ged,)el !,i o ,1 lek 'r re,!•I••In,%LIN/l, n 'erne/n· 
urhke verh,1(ing.1.-lei. wi,ar 4n wii,ast.lkomplek. v• angewir 16 

wool Le, Iledc deur e•in •mr,ile wrhitting,iet•el ve·Eli word Hie·cle Th..Ff.·,(• i# li uld he 

nEI. arhing word I d /*d Eedin sam Inct dic Bounivorsing in tituu 1 Th"e,f elemer,Inmedb:.omed|IN|C I,•prJ,|I,J|p.Irl'.Il> 
er .. In .me•rk. me[ E¥kon·. wan tile dic woonsklccnhed' ir· in higher c 14 ii • . 
der,]Lidd beha©n Ingeli,kkic im hier¢Ic *i.,dium Mdil nog ine rn),hnl· 0 Balh 11'/ M;Min LIT'l 1/.' ill (| fr,Wn El ·.ing' .i •. t,1•d I•// D ./ lik·imi enig•mig,ing'ege. 10•·.mak.in.miwiwrugric.*cenid: 
fe,Le,ithue-dice».Je nuar nou onbng,e¢/b-0.iii • 0•lien 
d., arria In, i.rn iII hierdle ir .[furler/,ixie birne die bel·.ck u,n €ic vol· 

ihe•c IM!,rip p.,LIc ' if 4.Ja....Ile¢rkhelar•ecron•nuon¢lik·nbirllic i.' *.rn:!% 
Int i hi '>p 9,e-de illder•er' '1" p Maar,n dic [Li,nlydis on. tee i Fner. Iii.1 inpti,Ni weuld he ' mewhut k.4 due M reduell' c 

J,]g·.1& urn le %¢1 nf dinr r e ·«lii die lede I • ' 'mmige vandic In-5. Ihii. 1, Inrilb nin bah,!il er, mJUPHI n LI. m Ind Ibllxk .Nre. 
Vr,LI'ILC*Ineklinil.ni d nk. ,1 J 1/in e / [he .i 1,1,4 'I dicir,1. lei,Id . r·dileed 

Mr· /, C. Pal,er: Ca,e Town 
I. Inh»t 'il much prrwoLL ill'le.li•n The limir• iNed / ihe The•blemwnhi.*tan'i.riwic-he.,[cr>.14!Lht,¢,r nh¢r¢n.1>high 1.hmt·nt'jul,6 ·•dirhaler• Lir.lk.:ul......1,1,01·n, r lt,im. I n•>t •/ muth u qut·'llor of Ihe,r inAL,c,•ce upon the »tcm 

EL[hill. &.anihcalerl'Jdligerind,vidualln/lailaniins ubmill' 

rlw.9 .Ire •eqi,Ired to In51. Ii' Id 1,1milly r,-luy. op„,l|Il,8 Ill ti]O]Unh eqlm illmi r,rd.,-1,•iii r, mil*ilillim ilern,ind 11,·Il ,;,ill rrhu • in ull On.rill 
i,•-h,he...,i.,h Whelheraledlodd.4•hil,ii.rlicd[C-li 
le¢I,4 k. I.ill writen lipl calli n i .4uired from ....numer ful -h 4./. 50> hich.,ch appliall'll I'lher L·.inaered/ni' meris·.,king nu• aq· 

Temreldture 4[)/ 
I.'i in¢ condil or..%,4,/g 11/ [he di*Ir bul],in i./m 

Sa• . L,Jd waler L•mr = 10°C 
A r . the Irinuene ll the42 unll' il Lhe /•Lem i.id .ur•/ 1 l•r· 4ly III)L I ,[er Leinr = 71•'C 
,crned thi:should . of lie censi·quene,·whrn con™lerirg. brge Hi H Ler re£'i,red I 70•C . 20 ••50 K € - 10, 
gri,i,pof.Imilareon*Lrier.beause,fdivermy Clcirly•,iheiiuzik·n 70 - 201 
quiu Lit•. f waltr, ' 4 k. unil will orly reed 141 be i,11 .Ir.,1 fur h.1,19/ 0.21 •,• re,1 0,™irc heai W *(N 
M id .4. a 2 kW unit Be,auN¢ of dive-ly, 1+06 ire, 1/ 4 ille.ef,ire· 13,1[h r•ui·e:• 0 •I ,; 20 I.17 'Wh [h MJ = 1 kwh, 
•ne-' . orthc lar•erunl•wili noi befull enihe Iwer'll »sier' ard 

.i, 1.1 kWh iler..•/*.•1•d ficrenie nihem;IN,ilildeor/,ipe 
a i,1 blil 

he 
In 3 mir• ..lem o.id A fill 

rune rewil·e411.U9- 24 IA• 
The 11%€ i.,ir huen wifi, ce"onal eleelrIL -lci garn, 

hi'i.rver i•'110!her maller JI'- her Wilh ,4,1. he#l ihE'grace •De 
ridili!,on in marnmum demard ,• deJrly iii ih©summ•rrnon·heilih Iii nfiuerice'·ri•heloud,irw•tihihe,nsldllallo,ion,largenumfier 
1/ lek|I.CtIL•rl Lil he wil ler milillu. T•'err Il | LieC,rd,9•|• ..in rn· 

the 
,rel•¢ in •unnerliud I.•ors*,th !11[k ornoehang, rn •,rkrload In€ inlillition of th,ilinial *pc .1.'* /.1/1 Icaten phi'•,ilir 

beall 

hild L aor A• a eon.queric. ihe .. It> und,riak,96 owr4eld s 

unh ni [ ha•. w bc •pread •ver,l proportondwl, *mailer num»C. 
I L[l ly Ihhln a 

unil lili| wilh Lin Jilcni],Int Ire,eus.· ir ihe u,&1 i. .' .e. 
ppl'. L·in• 14@11,c·,1')exiriclcd Ir'Inihe Depir 

me 11.1' PI,!nning .ird tht Ii,nlij,lineril repor, Dri Energv L Ill• I'llin in 
A• 4,r L' Ihe "INIr,hulu'n *.m l• C jneern.. 1here .' bc ao .a•ing './11, I. Je" /91/ A o.c u". im Illilant Il. u.,er he'll:r . 11 f Gil 

nLL Ihe [le•9 rruq be .*n ihe max,rnum .rn.ind in•inner1«·n J h,111,%' Ihe Itilliv•iny'leni.'i rui,ng, w.... n. did Lo.%•rlp|.le 
the [ak I. 1.= 1,ni.• 1hipA, 

Mr. J. MeK,y: Cape Pio••Al Adrnini,ililio• n, r. - 24 k. I /9 a,iLlh :,1 2/J V 

.on iL,hefi!.M)·'Mr I'lliera•.in 'ehunre uninaIJI,On' 4 min' 11 k. 
i•re,Aurei,Nilhe A- hwaspull'la•[>earin...1 S,ri•ewe 1 -- - !5 k. 

pi [ ri Lhe uil Ir ./In,+ I.Ne 'crn lie in relfu L Lhe qun l¥ O The erfei••,illhi• would he: 
ele,lieli'I'£,rd r! full... runnin"H Lt/mi]Inen•.*c•ri 
.e•.I n' ahoul 240 uni. Irligh 1 ......al.c'.Mi••dedbe'w•••lal,lile Lh,./.rh:.2 w• 'CNNIIng .lk li lih ir'.irtic ./Ill]11' 

·|le [lown in Irer„ .ri. ri,• . li in the h,0., IL,•i,u./ Cape vdul, a bad ingle call. .e 
u,- pi,gli,in weold 8/ rl. 1,4•Ight al i. e®li,hure lege,ihc 1 8./.Ma' 1,1,1. Dcm nd fri,ir .,·.1//c houic .,i d lhe AD'Dare. 
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1,],E·hhiheh,•herih.In•ilh. rdgewilkrhe.LWh lil.L•111,/Icul 

''Ii,Il .....i' . ilie•e hein• Led aL iak !,Ii. 

1., crey .",imp(,Lil, .©Uld . i•me«i I.. .. 1.. r•ductien i S.1. 'I.Jd Ii,(er i••rir 20°C 

elt I Inlinie LI• Ihe .,Iri„h .1, th,irii, -ille ae red.K:J &'4| I| |•4' Ir/1 i" 70'C ]At 5n t *1 - 20 
70 'li 

14 key El:,Ini ,• du• h, Lhe 10' e' be li, red ,d by idequ'll¢ 12,8. 
In, mereli"iar.on..i.liplill„berrodi-drire.l ifllic 

I I ' 1 u h 
1-,|Urlp • 94, • Itir»lenb [©,avl cner,y, 1, .ne ..,• ih. r 

u,in i. rli·,ime I the .uprd> .wdler,Iv i• nol ..imr,·li•.00 lor b> a 

./1 I lill> Il'ir' = 1i mie ./1. 

'1'1 I.NWFIA.'A. 'F /1 HOME WF!/% 

Ik he•rrin: w.dgemARk dal ™il,-••ci•rn*jien• A, H H.·•·ndri• w•t v•n 1¢ 4 Inimpil 1.1 mnder' home lei*6 I. 'r•:ing frn. I .rnp incket lib 
•f'n •rn•er•Ni• hedrl word, g¢en $1eurn' .ruors. k op dic .IN•dia le, cRu• ni, inle•fer™re •0 11!f h,lulij.wiring or T V. reeepliun. AIB 

ding e. T.V./1..... lie W.Idle.nder.inding ian I.. in hie,di, I. *ed•'.Il tr•nsrnktorgdona,™I,rl'l inirrfetence. Whatha4•e 
hand' ...cnre i,f m././ been In i.. eoll.*? 

tir. n Haigh.Brnl,h· Oueen410»n 

.L'/Lnd L|1 8/ 
...Ill li, h. hi>,w .1-1 1, ur T V rice pll,irl 

1 Im bild 'Iwil Uic CH h ip l u,(h I.,1 20 101/ /141 T. i' : i 200 M il/ In i.on i.in pri ./. Iii h ·i,ari, r 'ever,1 muriel rul 1,1/ktri, 11 hm r,re",inih' 111 . i f Ihe .:inc| hudd /-14. B L in4,·UU:·• d •J '1'il 

[gihe gruihili.eihiown. UR' gald,L.L.,Idah,di,ne. hui * 
d d I . ·IL,11%,uy 1 I LLM Ihere filf lh' re.ip . il .iri[1 i,Il i·,inipli,in[• rep,irfl . 

% ,c. i. v.1 rn ihe he-e T'mn ··!F lull 1hr firal .Immei ' I h u· U =. mi ven' m)• eal·.Igue• i 

chanud Imni ...,pial w .L L HI .nal I p:nonall' •orid-ed Ii,hrinrke·.hurg nre h Irill' ihe e i,Iiarn ii' [14· AM•U, T.I. you 
¢•er. Leg' 1,1 ind.iri,lidniti,w] hi'ine•.i,ha'kilnewel.randUp• MrB. 5 /11¥es· A.Ilale 

from the thil.!I 11!iker,iN: <if lighb al riphi tihen 111€ hon . -ad<r w:l. 11,1.-1.re,ri n kerti Ji·,lk getire,illhreuker[Ilr,iuB'.uppli di•tur u,ed. 1 Auld IL, Ilih:rfurene. with my LL-le»i©11 Si•1.1• 5cu'.Ll hile/ [irfriunal./ wch, ve never he n able i.proll h. i. gl'n memben .]I .,n> my .1,11 c,inducto| * [614 ILI In> 11 4*. li 

1,1,1,Ir Bill• %,ver.,1 eimphinth W inlerfercriee 14 lib T V rLLe[)LIOn 

pe·le,iu· Mr Q ti,m,hur l ih n Ilie nrd,n !0 h£,im ule, eiwl.,5 
0, 1..e •ord - ·L 9 en, m .wd vit, 0 /1...il k h.... prokell'I 
devite . 1 

le eimre•,1.2 01 mher mimburN or ei,ineer in ihill enril.clieli 
Ic 'ied -1/ Ih. - I r. h,1 11 

Mi Olilim.,ger. CA r idliA do J'L·i TV , #'acree /1 i ll 'll 
ilirld rKI,111 %'ll P, rece,u·n ind (i'I hifi ei,uir,n en }·trecill]' rd I i bini. 'cld,i '...1. prell> " d.: •.,i and J 

ullen Ihe CH Ir ingminer ,* u•ed in pr ixim,Lv I Aiund ., linit„J In· 

lerfurin. u wi:.11 T'/ p .li,re 1. IJrve• whell,! wid e hil rid inilsihe Ld l in •d i rle' 

1.Nir·h w Ih H 01»e '·i),IN,5. if h., e'l. -Id be ' Inuled 
1.·rlt·ir, / irn 1/ TV •i. Wheri I TV .et i. pr.,perly InNI,Iled .ne . 
r•wriw rr,r, in•lulkd i. 1/ linmehed CB tran/m[/0, ..rial 1 am told lim i lel of p./. mak, 11/ r o.• *d i d Ihes, m.1 

Ilit Ii,%(.11/ In 1. imined, Ii. vial li :if lie TV Le ri,i , il.-C i• ve> 11'· 
Ile prilble r.. wh !1 h.,·· h Iprl.Ill d . th i. B UN: f'.14,1|1 I. : lern i,del A ep,Aill· .lJ'[h,[inier..... f·om/·•uppl. pimli'in '.11. 
m .or I·.1-• wl,h '111 elell" 11, L.1 triv ler% nd..re.n liper. -Ad wlidin' h.. ..ding./he ..wl.&,1/411//1. 11&.'••hen':.did 
con.'I, fi id ,•n 19.,ivnli. Iheir CB Ir, ill. r,id• i l. unldin'.• ew 4,ur r In 1,1 legh. .e .ouldn'l help bu• ®Ite hin. 10* p„„er A etor• 
uf *d doun •/ illr ilinditr.en *ira rk Th,it his h-prend I uere If [n- ihingi 5,)i rnOre lh.in •ide-•prad u ' I 'wn•1•i •1•e h•r 
helleve, 11 •liumhernh„» indl.lievelbmihi Ji.tro•ing hul,L.• 
eured h> .! te ing ihe el.ei-onk: :09,/I Th LI 1% l|| 1 1·iLVe Mr Oui, •,in. h.,di ' illd L.immeni i, ihi'Ttunk I•' 
m,MIc, €0 /1% Lili I 'll le iniereved le he:,r Ih¢ .immenl. 01 ihe M,Ir. R. di Lange: Oos·Londen del/IL,5 Th ink „iu 

M lir ,! Pr le Il ·' ' r Lil '11 0•,wine 11:ek [ di in br long iii h 
Mr. W. 8»rn,/: Johanne,burg 
Mr/ue-inrihi•ter I lini,fr.!,•IlimillryeIl, rhehornsofadil.m· Mr Pr-1,!11 1.,r r 
m.1 1,1• Ii,u le,lur, i 'r Wi,ii,er dil Tal[. 11,1• come ill [14% *al ./ Mr H:,r ird '511/ ihoaldbil[!CH...1, 
-Ind purpo•e of irrn• lil wlve:hew·TV pribl•m'..r•fof¢Jnt¢y 1 

lam-,11,1.L/11!he....il'.,I.'Ircreferr.. i,rea M i Pre.,de ' ni,!' 1 ..1, 1 ii. ver. r ..e: i. h c.i • i 1.i ins *'rri. 
e. Ic,i'.il erill, Tim h;1% il. i,goid C B .r,)L,%1> I un i|> I .- 

and thilt 14 W hi' hem 'rom Ow O bund, UnfortLIU•.el> uilh other d'iii h.- al,• 1,1 il)!cli,• iwill O 1 [Inn'. ihink k. . from 
. ill/,11%.%|,el, 1.11% the 1,41 'f 'ul:Ii in i i. ihi.que>:riwir./ 1 uprell 0..I./will'·p,u lailit·Tr:11'va.,i,wegol.]/Lr'Ird,1//1/1. ..1 
w wirnc df r. i.,ffw diD nme i le,4 rele.,reh Thi• I •irihing I ke Julle •10-eive |Igdlirh•• IN,n ju,1, glgeding '.r•.a: 
le In d.11 re·.efirci ue uiked kin i inih e, in di, ir A.L'lral ,. btll u,•11 Mr Pre„d•,LI 1 [Inn'· 
the .imi v L all /0 g.n tbe imprcihion 41,·Ll ( 11 LIOC:*11 t Gull pre• ni, 1 heer . iel inii * 1 uid li him our kin.h 1 
uni muM[ i.urprl.2,1 m helir hi·i, ruin .:din,wing i hi,vi·ig n«n In 

AL.. rA 8•iuM' 1,-ple lk,!Li• fc:,miher:CH ha.h·Ired pelirle,·i•rie. trouhle 
we " h. di,un ki ./. coi: w do u. indeplh .D. Mr Prch!.r! viu clever 41. Ii: |1 en'illierk 'i. h n,Id 'Ir L 

red['lliu'll u•72-//2,1,4. M./.4#..:Il./'cp/nmcin 
ieli r• [h LI J Linil welde. wn'kl nd ,an drid| do .aul 1, terfure,1.'. [/1,1.11, I'wil[ help wu i do [, h.lip l;bc Bo•h L}10 111 Lir' ;inul •·11 l.' ol di)in Juli kiw.k ounie, 1• 11 »1 ve•wi a h•,n l %•, der | 
d,•n L kna.i lf in¥ eiumel:I• hui• el ;, hom. i.clilir bul i. 0,• ur Ih• 
J.kk el 'ill ir de. perh + hu: hun 'ine. Bur It .in lie ,..iu•.3 /.er lhe Mr. K Roh-: Ell L,ndon 

m..direch'irthrnill,liarcui'[picklp Al[Iltu•lion'i'h.,,)(Ild 
c.in fine lh,% In h• Irn m,•dmle Ille,Illy which meur' prob.,h! i 0, 6 1,1 111,(iti•./I'link·wehaws,imel:'t' Cl- R./.1.. [he-h 
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.l·in hi I .i' .1 0% rul o .il d,w·| Lip4 1 " 11,©u wh> 14 h.,· ge I pr-n.,;11 ir frit i. I. ar' Bu ill % U 1 rn it u.t ./ / "'el.hin, ll' t hi . 
CB r 1,1,0 The• nhow /1•i• rn,/hi h .,ve driven In d ..ur wl·.h Robb de [,h·.,)li,Lel. n ith,fip i, A .,Ii ire•er wi,h Ik '4Mbll. 1 •.• i •t,r,·/• in 

might give here a few more delills 11,iin Mr Barnard Hctually gave ur•. 
4,44'Ir mr'J'. " ihil wu kiaA /:'.1''d'.r. il. (Ver[Iern [il ./1 Fr Il,p•, 

UV. UITSTAT.1.1¥7 VAN Knilaw.iP R. U.V. RADIATION OF MERC'[m¥ -P(WR 
MErA U DAMPLA,!PE AND METAL HAL]DE LAMP. 

Indlun die hui-$'rimhulirl hr•k en hiurdle lumpu uan•,iu hiand, kun [n thc cient of the ouier r•W!]Ope being broken and Ihe%, lin•conimue io 
die 1 J.• . ni•,aling .. •ckere nmull „Ig•wde % •4,in•held,.1„0/ inh,iu oper,ir. ' .V. r..in' I. rmilied •nd unde, eerinin conditions eklended 
Watler *Imqal.F: wil' drur grhrull.m ..[wig om dil le i.rh . .rna• e,:po§ole ean *Ne inj,lry, Whnl proteui•e mea•ureh •re intende' 

by -? 

=. 

r. 1 T· Crun'v· Amlinir 

lic•,Ilrig | Ii'rlie Ir m Kitk in L. SL• the [ or, · , 1 I .irn J w.r¥ 

pri-inril "i,·n i. L.hi.i'hurg >ouk'.·• Vid,Ille.h,rin/li'. 
hil,knivulim vt·n ,nin,in,InK.k.,9, I·•tl,i,muirl#c-e 

piell> •,ide i•.1,/ Ii.Ind SL, hu, Li'i erdili. r> m,!rewry I ip ur I;,1·111 ,ind 
w L 'nl I linlp d'Ii, !4 4ilitchle li• ,!iu wil 11 L:m The Anwrl:,In• |uni M J . nl' I li htenburp Ind theal h<r or·. I / i i I i,r•,id..•4•/ 
d /• 0% i·re. Ihil 1 ./. I imm .e ' rit li and in M her r Ii' ular kin, [in,L],IMJ¥,Ii,fl;lk,!lin Il•·3/,Ir'Irr'll/:im 
Anwn, 11 Iii. In i :h Ir Ini Ih end I M.I. h 1 (/0 over• I .imr Inill"Ifik· 1 .lenfulr. he, L .111 Ill! ille .. i,| [ •hi6/.1-9 'nd the ,/:r on' 
luer iiI ultriul-,· Inilh h thirill ulihille· I.irip i w.i-, ill,libli,hi• 

Nou Mr Y 11• [e I• n e [hit LE' probl.n· If Mr Grund> / 1• •0 
'h h I u Ipr• I ,• .Il 1, liny€. Ihil the '.rnerciph id enur.e pr,!hle,3 In,1 1 :.r! 4]IL!> .1,re' wilh hirr h i"r e.:·1•ne u• 11,i 
|Iii'L •'lle .1 a l, L Im| Irrn,114,1 emh,!r 1.1 il 'ill hc llw l v. riller Kill 111/ I Lier glii• h·e k lilhlill d I ,/p bre .ing Be,uu•. In· 

1/ /1 Le ' 1 · I| i I h. ultr a:hi. I. broken Ih,/ he 
v.,ri.thb 1/ ni,ill -Mer./ purl af Ihe wh,4,1(mir'Ir l.1/ 1/mp, 
.Imch i• Ihe h,111/L p.irl All[' 1, ]Ti€i . ur. pel' ih, lip wil] b·ak 
hefure Lhl. i,ul er vILI•• ar ),I I Iii wk I w™11(I like 10 Jw.1 reud [IN corn· m 'd 1 .0 L , •I, 1,!•a'. el,•1,1 [.,1|I w he Un, Led In/5, m 111£,114 wh 1.h he Dive rle! 11 2 -d Ilip. IM lion ., 1,rehle,n whirh h.i• 4,vo• 

rrie . ·· 11 i ,er· 'k il' Li [|li• hy Il ir I il .irr,e:,rin [he Unilld 
3,111 • 

%,0 1 i i 1 • Ri].Liblir IN conic•rned I . il,Jil Tler•im ill le, I Lid,fri• Illi lie•erh.,p•eni·d Ilee.,ii.eh·i·iiki,Billl¥•mi,edhv'lln'Illhehir 
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- GAS TUR8N\IE 

I Ill L'441 114,1 POWERED 

11119-PE111.2 GENERATING SETS 
900 KW to 8,6 MW 

Lightweight, Compact, Reliable 
and Versatile 

1 ..'•E•' ((9.,litt 
,.. 

7-Gil·, 1 O,r 

'Pfl,• WEIGI / 500./.DOD• In' 

MARS 8,6 MW Sea Le-1 
Let anv one or a combination of these Solar Gas Turbine Generating Sers take care of Your Emergency powe r,nd Peak 
Lopping requirement9. 

CENTAUR 3 MW 

The So·ar range of 5241 
lines 'incorporated In (%Ml 

t•iese packages er,sures a 
long *d trouble free life 

withminimum _L L---UJ 
maintenance 

02» (2,• 1 

.... CHT 1@ 4.00 L. 

-[733& 11:4-lk-- JF==iii SATURN 900 kW S. Level 
" 10:I,)47 / Il..J The Meissner Group can help Municipalities 

Save Money 
Save Pei 

#*4 -SI- Save Electricity Co•ts 
APPmOX WEIGHT • 20• ): •1 l.5GO L# 

Let the South African Generating Plant Specialists advise you on 
CONVERTING SEWAGE GAS TO ELECTRICITY 

H. G. MEISSNER & CO. (PTY) LTD 
29/31 MEWETT STREET. OPHIRTON. 

P 0. BOX 10867. JOHANNESBURG. Phones: 838-4714/5 
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New in South Africa...50years inEurope 
U) HOT WATER 

*1=1=]=14=14 /:I.] Avl SYSTEMS 
Reliable economical & efficient-the choice of the experts 

Sliebel [ltran is famow for quality. .or@[ie wat•r heate•$ Stohige capacitY •rorn 5• to 
ad,anced technology and excellent service The 80/ and witable for one outle, fequirement m,un plant 15 „lueted in Holzm inden, Germany. Boilir,q water heaters. Ideall, suited for the home, 
Employing over 3500, Sueil Eltron is one of Ihe oftice or *orkshop. Also avallable in 10, 20, 30, 
le'ding manulactur€ fs of domestic apoliances. t!!£1 60)e unils for hosp,[als' hotels, canleens etc. 
pressure hot water stora/ heater Entems STIESEL Continuous flow high pre„„e water heatpr, 
ELTRON manufactures high pressure hot water STIEBEL ELTRON ..syou acomplete,angeof 
5¥5tem...52101000/....•Icily All colilinuous [lo* waler heatefs foi home and indusly 
ap,illances •re 5ultable lor either central or (oll. with (he pormi.ion of the local Electricity 
di•entralised inslallation.Nonpressure tpu,h t'mul,1 Depal'mentl and dome•cwmmingpc•A 

Comfort withelectricity 

1=1/1=1=1=1.=1*/:I-1,•1 Nortliclilf Plaza 
189 D F. Matan Drive 
Northcliff 2196 

THE HOT WATER SPECIALISTS Joi®nne,burg 
Tel 46 2041 

AMI [; 11 < Hhill· A] MUT]NG - MAY WN{) 97 



AMEU MF.MBERSHIP ROLL - LEDELYS VMEO 

HOMORARV MRMRFRE - Elt,1 .Rn. ENGINEER MEMBERS -- 1NCENTEPI•LEDE 

HARION. R I PO Ihi• 09:IM, Mel'lle, 210• 
11•MI " W De'lu·.i Cit' Fleciri.ul Fri/•. !'O 1•i,K IX.1, A[>AMR,C F·C@ly FIerlricnlf:nginee- PO Bn* 169 ParIEwaheth. 
BuLwayu 6(X)[1 

.RAD[ FY, D A 9 Turm KI,inif Raad, Pon Elliahelli, 0'0 A[_01.R•, J D 1- ek,rniug ·ile·.e St.,fl·:ingente,ir Pi),4,11 16 Ru4.c 
DOWNIF C' G 21 RIL, r> G.Lnle'1%, li•,cli|willur Wnrlhing,. ei, blirg. 0.3()0 

B 
DOWNI • 1 C In Je -p R©ad Selectior Park. Sprinpil 15(/ BaLLY, R V Bi,re / ind [lee i,CJ] hpineer PO Hi= 71 
1 ..T'.1 ' I. H A ··W•ridhinds R.' I' WI,11/111,//.d S,imer, 9, ing.i, 4430 
%.J ( 111, 7110 BAKER, A B.: Fleetricul Engineei, PO. Box 20, Swe lendlim, 6740 
1 •I•(i H L. P D A- 779. »t Ii,nAn, 12(10 HAMBIR, b W · Cily Flectri./1.8 nuer, PO F ix 1801, Bulawdy. 
HOIB -riv Rihid, . rne 1 .EML |.Lind,in, 42[n RI,0,1.13 
./.1/ A ' T I New W./ Prn!!Lillill. Cape Town, 7405 BARNAR[), P J·•lek,rite,lii,!Ne |[iger,1/Lir, P,i•hil, 6. Delrn IN, 21!0 
G![ 1/ P A PO Bex 384 Pr.·1 ori Of*]1 MARNA RD W City tle,-[Ticul +n,ineer P O 1401, 699, loh.•nne·.hurg, 
HALLI C R·21 Connaugh· Rotid Pielermarlizburg, 320I 20[X) 
./0. H J M Jiliklrum I !6 1I.lil. !710 RE A Rn, G R T... Elecm,/ Fl/%.r PO 8/ 176 (iruil 
KINSMAN € 7 Highg.,Ir PILLCe Du,hai 'ihi-,h. 401 I !,iwi 6140 
1<]Pl ING H 6.49 '1 J .int.• qlret t, 1-1,•1 1,}a,irl, SlOI 111 [EACH, R 1 : T,!un Elecirical /1/ineer Empangeni. 38• 
1 FIE}IMA.I. R 66 Ta l Ruu,J knim rer,m, F.*L , lihil.re·.hurl. .,191 HOant K H Borouph Enplneer PO Box 37 ah*8 
10/8 ARD { 14]Nl.% 4/1 Gern,ilor .1,1. !411 BOOYSENS. L Elekintrpiese [•2enle,ir Pc,shus Ii' Vrede 7419 
'·111•DLE< OTE A A. P]Wd[C Bile X 191, Pr¢L,]r L. (]001 BOSHOFF, T L· Ele,-trie,P, 1)1!1•2rlmen[. C]vic O·nlril lilk.hou-,1. 
/11 TON. W H 44 H;,11,irr A,en,le, Wivelly KNE li,fulnne*g 6Ali) 

19, DOS,loFT, J J klckireic#likie 9,1-enilir. Pliv,u. 3. Va9derl,il· 
'11 / li l l i J ' 1101 Gr•en,ir { [/Irl i 'nell 'ri,de, Di rh,in.*. *,1900 
/1 11 •R G J Wileockwe, I. Rlorm,unle,r../ BOTES P J.: +lekirotegniehe Ingenle,ir Po,hip· 217. Riarepil,irt 
NOBBS D MURRAY 7 CHI,ihridgt Purl ('i]:Ir[ Cumbrid•:c ParK, I725 
Ii. i ken'LL,11 TWI UN ..Il l. berl iii 1 r,£ d,id BOTHA ' I PO .Li. 70'. Wi•lkarn 9460 
Pl OW#/ D ' Il Dell. Rii.,4 Win•[ini Ridge /- BOTHA N S To•nkleceie'IEnginee- PO Hri•?Mi• Itli•n,[,irilli, 
•IA'(n \ 1• 1'0 8,• 90'4 HI kide RD [ld,-;i 91(N) 
•.1. 14 / 0.71 Hurle, Wa ll rigeni Purk 40/ HOTHMA. 0 ..ineer in C hurge P O .iN ./ Mli'.e[hILL 
'&11 111 1 ] 1 R,ipley Ri,™ b,!el, Arit.' illiloll 4!2• HOYACK. 1 b C'Ry Elee. cal Engineer P O 11[,% 42• Prelerid. 1 
/1 i'J- ] 9 ..le¥ Miurl 41' Mily,Ve RLiti[I. Durban 400! ...7Ko, W P O Aix li Fs,ai#[, 31]0 
.1 I¢ ./ 4 KH. DR R I PO B ' 1.1.1 iD inne•burg '1*10 HRI'IS. D B ticklrole/,% Ingcni:ur. Pob.% 101 Kro•ng., 
lilli .1 P. 8,1/ 1 /, 1,1,]/ren.Li M.i,qi• P i·A 
T 111 10 A • < Pinl•is ! 1(11¢N I /11 i.' 1•05 

BRINK. F S ' to- Elce.'.rial En,ineer PO * 20, 141:n] 1[ill. TI, Ilh I M H I 1-1 1.1„L Lritcd I r gi! uer. PO Hiix 12, 1 mililli, 
Rhudc·. 

E l/,1 31, I [ Po•hA |/I, |Lih.•nneNhlirg, 2(Jol 01(LMM,R, J 0.1.1,kirolcgnick¢]nBen,cur,Pos»,7 5,cllenhi,•ch. 
V•ArID¥ J £ Cl• [ le,[ile ii Ing,nee-, 27 '·1.ir4hal 11£,i,d. A,h ir.. 760() 

€ 

< L.RE, C.... Borough Eleclrical ..In./. PO .0, 5 Hin-k, 
FAST MEMBERS - VOORMAL[GE LEDE 129() 

<LARKE, M M. P. C.ylectrical F.,gin¢er, Priv....1. R.11!dbur' trTI HAR i [)(414. U H l• 0 1,(i. 1. 14'rl 1Iw.nelli MOO 
H ARRIF 1 1 * 1 1 in .... I. Durlicg LL, 1 .1.I 11.. Ih 10 
Ht MI{»4 { R W Merninal hil, Kin /rky, 89 € 10[ TL. J Chief tle¢(rical trgireer. 110 |ho• 44. Cerei 4WRM 
i ./J'.1 1[.A R P. Bm. 1. Inipt, dilli 'MB 'loETE, D J Po•b•. 4•, De•ruich 67•1) 
(1 1/ 1/N J % PO 84. 46'IN. Ji,hinlic,hul, 1(]00 D 
( 01 T/LE., k J r/:i klekiril.Ne Megurie•e A rdeling, 11.hfup. ' V.in 
derhulp.,rk. 1/.1 DUIES E. G.: C,ty Elecrical En#ineer PO Box 399. Ple[emurili 
«ONHAD,1.1• 1 . /*,4). HI,ierifii,ile,IL, 910[) burg. 3®(1 

..... W J Wennin,%.mil 37, f *lkinnf. Pre (iri,i. O[MI DA'A SON, J. l). Mun .ipal [lectrial Ellginee, PO 80# [ Le 
.Wt/N C 'leeir,i•i....mmillin,PI Illi*'40*. Dur.,1 4•#:,62'0 

-1%10 DE BRUIN. H J 1 I.[re:e#n. e Suid%ingeniekir, Posbi,4 11!k R:Irld 
* 4 1 !1 4, ' 1 .5 Wi'Inil,r:irl' Ril. ir„ 01(]0 
}Ri L. |Iri,i !4, C,ii,rirn, Pa:!r. 76/ DER'ILR. W I Ii.1-,ul Ligineer PO BA 206, Aliw il Norni, 5530 
. n B . I.)24, 1 n..rold H Il, Pon k in,heth. 6001 In Wir] I. 1'. 1 ,„bus 35 Verren,vin' 14)30 f ) 8,1, 24 '...Le, li il. 427/ 

01 .. 1 I ... Fr 11 g. Sial: Melar/Legnic.< 1ngenie,ir /1%hul' ..rel .4. Id. K 0, f. 1600 
71 Garden •irce[ Redhou. /•ri blinihrih ./ I '. Rrnklul . /40 

11 I. ' . P (1 11(i' 77, 1 in Vial,r . Rhi),1- 1)Rnl R 1. •Icklrotegni he ln,enieur, Pil#. /. Wegon;Iria. 17*0 
11 I Blaikwole, t *per Mi l 1,1,11 .. Elinieri. We. 71. [k PLEESSIS t P 1.IckiriwgniN Ingcn eu-, Pos» Ur &• Ler, 
IONNIBA[ L, O T PO 8,™ !710!, (imenk L,11 {*,37 68[(> 
1, 111 MH I N G . ' 1 14 ™ bi l i .. P re l i J .. I . 1 DU TOIT. E : Elclareter'11" t Idhir ge,ileur Pexhi,4 !6 Brl·' i]50 
Y],4 11 1 € P. 80* 73, Sclmh,iry. Rhed-, 
1./.IN J '·I |letria.....ni!-0/ P. HL,x•'7 . 

•I.•hill Rh,· 1 il. K H J A T:'In I'leciri:,1 En,gmecr. 1 0 Bil 66, 9·I [14.r[¤ 
1'%lilli m De ./mlonsolid.¢d Mine% I •i] , P 0 RL, 14q{) 
16 Kirheilt, ./ 

ila:18%0'4 J R,= 164. €,rle!-Ilk 25CI) 
.10! I I I '• Mox "}Ah•, 'r,irlile¥, 20!8 

10/[MANh,All .I,Will 1 IA. 202 N libier, %,rel.1, Bii,i,klwl, Prel,Wjl. DI>| TownEIC¢Lricalk.necr,POB#.5,Bok' 
lilli R ki ' 1 IN·r 'Iree (ir...elliel '•110 hirg. 14• 

'Orbli li R. N A Re".m'l Int. Q,leel=on,1 }4'I iric, I}!1:6 1... 1) 11 Cily ...al En,ineor, P O Box 147. Thirh,in, 4(11/ 
'4,011 •, K I.· Millherb,!&!F Lt 'I [Ir Il:1, Il, WHOO I 1 / HI R [ Milri'pal El.irl¢al En,tircir. P O Blk E Kem,-1 
HI 1{ ]11 H 1, W 1 pAL Un,werkliel. peque .ir. Univerille' lin k L ir Pirk. 1620 

'.Privin,wk R,infleh,4 72 
HO/l 1 R, A 1 Gre,!in. iii[1 Rinii:. P:L- 1,!rrillril.hurg, 12()I 
... . 24 1 LiL,che 'Ir [)l!11[114' I. G.M.[,JS Towl· 1·lectrie'l.glneer PO ..76. linder .(r 
1 }11 RON W ' 11'in,%/ep !9, Wi,re.%!er. AX'(1 GARTi ..ACH J ] tlekiro[Ignier Si:,6 11'enicliT. l'i!•hi' 17 WI, 11,•),1'. 1 1 1'0 B,i• !617, Pre[, r d., DCI'l 

l Ip,•Fli n. %*k} •'] 11. H I ' P. Fli,i 2!7 Grnrw,kii 1*n 

98 VMIO TION./ U R(i.'.DI·RING MI I I')40 



CU AL ENGINEERING 
(PTY> LTD 

ELECTRICAL AND MECHANICAL ENGINEERS SUPPLIES 

2 ENFIELD ROAD TELEPHONE: /0 BOX 18228 
DURBAN NATIONAL,0315210285 DALBRIDGE 
4001 ANTERNAT[ONAL 27 31 210285 4014 

TEL,ADD. CUALCABLE"DURBAN TELEX 6-2916 SA 

/9 2. 0511 Al urninium a. Copper Conductors I PVC In 
- 

t. l 
*t-=3 sul.ted Housewinng and Overhead Service Cal p 

I Pap. and PVC naulated .ephone rebel 

44h» 
Paper, PVC and XLPE Insulated Power Cable / 
Welding Cable 

Disc • Line Post • Pin • Shackle • Reel aus ear 
/ Stay Insulators 
Ironwo/ for Overhead Power dnes• Stay Aods' 
St.Wire' Poles'Gavarised Bolts•Washers 
• Nuts I Coach Screws Tools for lhe Erection of 

....j Overhead Powi lines 

Parallel Groove Clamps for AL/AL and AUCU 
Connections ' Preforined Insul'or Ties Gu. Grip' 
•Pole Top Make Offs I L;ne Gu.]rds l Armour 

LINE PRODUCTS Rods' D.ad Ends I VI'l an Dampers I Spbces 

Cable J A and Terrn;nal Boxes / Joint 80' Corn. 
mound I Solder I Wiping Met/ / Jointers Fur- 
naces' Compound Buckets I Tall) Flux• Lead 

LL--1 10 Pots I aeaters I Ladles, 
U, 

Copier Coated Stee, Earh Bods • Couplingsano 

ITT Clamps I Coppl and A.minium Earthirig Tape 
BLACKBURN a•d 'fa'id / L'H,h.lng Pro·ellen. 

Raychem 
Heat Shm,k Cable Term,nations and Joints for all 
Voltages / Heat Shrink Tube / End Caps and 
Boots 

Phosware IF Mercury and Sodium Street and Flood Lights 
I Stree, Lighting Controls I Foles and Street 

STREET LIGHTING #/ *ekuts. 
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1980 - The year of SAMITE 
During 1980 the new SAMITE Range of domestic electrical distribution 

and protechon products, developed in South Africa by Heinemann, lS being 
introduced in a planned genes of phases. 

1 he first phase introduces hydraulic magnetic circuit breakers up to SO Amps, 
25 kA, and 60 Amp switches all m single, double or triple modules. 

Each module is only 13 mm wide and saves up to 48% of the space o. most 
panel boards. They will be available shortly together withsingle phase earth 

loakage circuit breakers up to 50 Amps, 2,SkA SP and neutral common 
tnp, lightning arrester and a board-mounted timeswitch. Minirail momting, 

adaptor plates, bilsbar links,etc will be available for the easy integration 
of the SAMITE range into standard CD CF clip trays. 

Subsequent phases ./11 introduce higher rated SAMITE circuit breakers 
and switches and 5 kA ELCI units. 

Ask Heinemann for literature on the full SAMITE range. 

<,31*14> 
PO. Box 081, Johannesburg. 2000 
Tnpswitch Drive, Elandsfontein 
TA: Tripswitch ]/hannesburg 
Telex 8-6372 SA. •rel: 38-7033 

Samite - South Africa's breaker for the space age. 

ill 1 i 
<51//A,wha.:/...+ 1.01 
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Its light wo,k 
wiring the Rhino 
Drywa 11 systems ! 
1 0 111 111 2 -3 1 

Al ittlk 

L •..=0314 

2. The abundince if working spice And the 
elimination 0/ 1. Oncethe carpenter tor dr/diall erector] c i.ling .ake the plumber has 
and electrician's task erected the framework a joy. Its convenient 

.. 

andtimesaving..... 

4 le,/ingthe electrician and plumberto pr. 
3. With the pipeg and co/uitingin place. the vide the finishing touchers in the lorm of 

drrwall erection tea,n apply the Rhinoboord plugs and cover plates before the painte, 
cladding to the framework. decorates the finished wall. 

The resulting fully serviced and attractive wall is completed in a 
fraction of the construction time of a conventional wall! 44@000[KI© 

OMPSUM NDUSTRIES 
Head Office. Bedforaview 615-6470 Cape, Paarden Eiland 51-6021. OFS. Bloemfontein 224826 

Nlatal, Pinetown 72-9236. Port Elizabeth 32-294B 
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