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Front Cover Story •• 
7 Aberdare Cables - a leading 

J manufacturer of cables 
41'or-cion 40-Aberdom Gb/5 

Aberd„re Cobias, 9 member Rhe Powemh Group. is o le/ing Alrican manufacirer /cables w ilh live 
manulaciwing siles, in /hree provinces / Sou h All€a. and offshore operatiers in Mozambique, Portugal and Spain. 

-hip compor,'s c ,/' lie Dose includes oower tc remc n ot Ille Forefrenl o• le:hnolog,. The ge·.erQtors al Mossel 30, and Ationth. To cater 
J.ph ou·ho• 05, roilwoy on© por5po-1 compory hos been recognised irier,0-ionally winternatioic markets Aberdore Alroduced 

crg•r· solionG, mulnkiD©lilies, orld £ 0,1 ourlie£ as o I:lo eer r cable 'dvancemenls. Abwdere -ire survival coble .,th smngent properhes 1/t 
in indv„.es suc, 0, petrochemicol. m,n,ng. sewesonorJmberof SABS Indliternitiorel allowconlinuous operotion o.dcruifintegriN 
wholesole, irdulnul,construdicnonddorne* Ele/-0 Te=hnical Commiss on /C' cobl or dendeo periods dunng o fire. Aberdcre 
bulding -hehir„r,9 monukeuresond sells »or<ing groups. & much c tsr ¥ecrs cgo, Cables 5 ' fore ruirer in ·he indL5·/ wth 
0 -deronge©f #wor 111"rprod'ds wilp nomovetoword5{acililolingleprogiw"f rege' togualit, The rro'Aaduring, qualt, 
c,;sk>merspecificadop/or des,gncopobililies eleanch forallcouitrp,/,Aberle Coble: 0;5urance, testing end restorch mource• of 
and / ·/hi/ bac<.up ser,91 e Abe,dore designed produds with e i empho„ on cost Aberdore ore 010 *04d·oass standard. 1 6/J 

mbles /,des its sel. on its abilii, to Ider ify and 'ciercy/•electrificction, •ecompgnywas one ofthe firsl componies in 
South Africo ·o be iworded the South Africon 50}iS|y ruslel,er needs 'hro Jon developmr.1 01 To this end. Aberd// cre/ed / /e:traduf 
BureaL o• Stordords (SABS; Qualit AEswrance Innovaliveprodoes:ir•Ique,cosieflect¥*coole lige,wil•Ii,sorne.IspetifcallmGoITating Cer,Aotion.and hasbeer ISO 90/ boluticns fcrowde,ungeolindust·ies Thhoid comp,or- vol electrifical,on by lowe·ing Ihe es! a for nuny,em Agrd.reCables,s ULI.tic ard Iheire:demivep'©/lapellence,loke'hemthe elecricit,deliyery. M"ncerlly, inoccordowe hcs Bosec QA occredi'Dion. pplie·of choko forccole, reloted occessories w th Serrensspecificationg, Abe·care prcduced 

urid special 0be p·olects Aberdore Cables .., un ornoured cablei witk slringe' lire Translormalio• 

puu"s "going lechology developmelt chorodefistch /0- wos desigrco }o reduce Aterdore hus embraced he empowermen: 
pingrammes, enj Ihrough octive 0,500/ion • p,opugul 0,1 J fi„ 6, tubles This :ubb conce* Today. 30560-thecompon,iscwied wilh its local ond n. iheDS 011!hotes cont n'es L·. i 5r·d ct E 5korn s open-cycle gas tufb,nr by Izingwe Co„nium ond the con·pony has 

assi.ted in thedevelepwi/. rumber#olock 
er·erpr ses ' such e Dr J mco, le company t' 2 
mal:es ADerdare Coble Dru•s 

Abelare Cables has alwal bee• • Ic·i•e 
supporier and pillor o• s·reng'n for the 
ccm,luni¢ies,n.,cnilo•era•es Theco.pany 
s chimpioning o number' sociol inves'nenl 

:t i nitioli,es ac·<>" our country The bigges, c· 
these in,es.ments hos been 'he ccilinul. 

sponsorship / S,9,therrbo home for streel 
childre• in Pod E|ilabeth 01-going suppl• o{•he 

f, equipmer· lecessal lo create the 5ense of sel 
sufficierc, orid pnce tho· the Abercore Centre. 
for mentoll, ond ph/,CO||y 3,5obles peop e 
in P elermar + burg, t './D p ovides its members A, 
i •veslme•t of Rl millio, in computerworkstg•loris 
For G ne' com. er I.bo•tory 'le Nelsol 
Mandela Velropol, A Univer:, Ih•1 wil' ollow 
lents lim risod...... bockgrourds 
acce55toWk conpu•eranen,Ii. Hull¤rn,Illor• 
Rond invest'nertl ink, on adrii i,•li••lion blorl: 
.lhe Charles .. School ' New 3.... 

» 31.- .,r . 
..1 - 

ConlonuoJs prov,5,on 01 e.,lier,1 'rid 

'FIA, 11' 61 
ma•e·1015 10 Sunfield Hor, es, in Johonriesh,Ii,1, 
forthe 0•58mbl, of Moor LIgh•ond coble ord 
m. wnich the home sells As n proudly 50• h 
Africin conpo'Ih Abirdore ponicipied<,dirnly 
in the deveigpine,1, •,1 the ICT chn•le, orid the 
droft DTI BICF codes Aberda,e .111 1/,Lin 
to 030,7 a :lou•Ii.e oppronrh 'u ellect 11•e 
tfonslormct,on Il/ec/aspeclfyindilsod 
le cobe indus# n Iqii regard / 
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D President's Addre« 
Opening address 

by /%45/ pFesidert, /, P.*chee 

(Ir. Molwele represen/ng the exec/lve mayor / Ihe Clly of Johannesburg: #,e speaker of & Clly 01 Job/nnesburg. 
Cir. Ntiga ne; ihe MM¢ 01 ihe City of Johannesburg 1/r Infrastmeure and sew/kes. CIr. /reef: councillors from he 

vallaus melres and monies: #le /ty manager / Ihe Cl:, 01 Johannesburg. Mr. Mavela Dtomini: Prof. R// lamar. 
M of ECIA and our keynote speaker; cleputy presldent 01 the AMEU. Sandile Maphumul> from erhekwini Metro: 

vke pre'ident of the AMEU. Sy Gouwah Irom Buflate Cily,; ihe acling cheirperson 01 Ihe Cily Power board. Mrs. Gelly 
Slmel/ne: *,e ading monaging directo, of Clly Power. Sllas Zimu; dis*Inguished and honoured guests. 

n,bonani. dumelong goeie more 0/ lop·eseM Ourcowitiont/melor·hisvey -hegrow,riskonageofrele•anlskillsond 
e• good morning I I. 1 went on . you knovvis "E ectricityser.iced/livery-lhe corr•e·erciestogelher.i•I' the associcied 

behall 01 the *EJ b to<e ihis copenunir, cholleige• troining 0/ deyelopmen' chollegges 
01 ex ending to /1 of you a ver, ¥¥0rm In c.•e•Ily se,ect,ng lis theme the AMEL • Tke ovoilabill"f rruch neeoec funding 
aod cordiol welcome to 'is gfeat ¢/ cf tock cogrizaice 01 some of the folio¥,i•g locate, Droll+he 'lotedcholengeE Me54 challenges. • The use of oltemative cnd renewable 
Lots of you 9©Ve come irom forond w decnd • The occe'erchon of elactricity service energy resou•ces with n ·he distribu ed irs o pe©Eure lo inf© M you Iha' ihis years delivery in o cost Ifiective. eli cient p=,iei:•yer:ronn•e,71 
convertion hos been 1 record ii terrns c 

efective ond safe winner lo oil who need 
delagote • registrg·ion cid boo<ing of e•hibit an Thel. Ct.arou'but /1. rttechnologis 

itespecial!•Ihepooresloilheoo¢· to ad/m the yoricus cho lenge5 sooce 

• The •5•rucluring / 'he industr> 0,18 
1 guels the Iller is I n ...ion of c 11 of I om hoong ·hollhe vs papers lat ore being 

especlolly wi• the inpen ding cre ation of 
ting,0 find solutonstothen•on, problems p ese'led ird ·I·e ensui,g cue,tors 

'he REDs Ireg,©nal 
and ch©•lenge5 loci,g ,s Ind „duol , ond electric*istfibL'c. . scussions, etc will seek To 'dress scme •il 
co lectvely os on indus·ry • Th"ro•.ls,or/oradequoieand .'und" notoll#oftheabovechollenges 

physical "Rei irfros-ructure to deliver 
Fu/a,nore. we ©Iso /,5 year /3 ·he luxury heAMEU nits CLrrert/15· yeor c; existence 

pow·er ·o bot' exisfing cr,d potenhol new ©·162"gowaypopersbecabeir essencewe hos alwoys sough· lo proviceos;,R·•nce in the 
cusromers in c Buslown/e ond relioole 

were kind 0{ciersc·,bed. course of ils vorias *vilies andirtenertions 
•orlrier 

ils senors, p/licohons, binch me'ings Some ©Flhe criteria./+ •e papers con·mi·tee • Sece*ncadeq=yolgenmorionpower website,/c of :he AMEU used included the peed *ge 
SJpp|,CrCOpaCity al stakeholders // our environnen, and 1 hope ,©u er•oyyour M ir Johonnesburgord 

induslr, e g gover riler, supplle i, .til I,es, • Demrd ilde rron©gernert cnd energy look Fi,rw,/10,larson/lh rilentl,r muduring 
fn Jr icipa|ities, cons Jhon*5, etc. an opoon Jr ity elficiency the convention a 

viwv. empetus.co-ze 

Mobile 082 4128257 +27114320791 1*A[Rlimm?la &[KI© 
E-11 gll...petus.... %•**•//•*•*.& 

Earlhing/EUC 8-wir,em: C!.ble Perlet.tior, .semblle,: CD/GS Sollware: Cul'unt ]„isit¥, Fdult 
I Sciertific.alysis a,id ruv,ell,r•. Rese./ a l + las, Ii,stallation, D,9tibuton. Electromagnelic Field aid Grounding 

siu*ign Ail&. sol-le I I applications' 
4 09§!1!0' 1 0,1 + Se:•recable i ./tvronr.. Impacl Assessment ./ 

€nvilin,rier•WI Ii,•,otan,J •skasses•nienT, 
Ach e.emen, & EMC: Sources ofeledrck penettations Ini|/In ICUr/•Id, Audible & A.Joise) 

mag•etic inle,forelice (EMI), EI8ctio Mical inteMerence ICapaciti ie, Induct .c aid 
+ Cost e.mive. 

magnellclialdmanagem.#inu Condull' 
rierworks + Mull, d..Irtechnology. + Lightni,•g and,rans/nal'ir 

+ Electromal.......%/idsufvel + El,Eanalysis and + Prolectsal....waler, I. + Pro,2ctmanageme•tarld 'UU, 

+ Testplansandleparmierioispec'ication' rwessure. i,il,ration and eloctromaon'c + Electromagnelic 
+ Jrlegiat,Dn with inleriiatioral s·andaids field a. 

in18,18•ence lysis, 
+ TrB#,Inlor•atioil ':SS.'iriat,un .minars + Earlh ,'ialdes,gn 

•1 couises + Wallandcabine..1/lions andsoil models 

NE vvi Electrocagnetlc Compatibility (EMC) 1• Subatalions · A one * •01•se (CPD actim, acaeciled Ily EC. 
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A luminaire designed for lighting of minor roads 

for maximum spacing, as a result of efficient opt,cal control applications BEIg 
/ High·performance single-piece refle'or syslem I Suitable for use with tubular lamps .. 

I Lamp compartment I P66 
I Gear compartment IPGG 

• Separate spigol companment 
I Removable control gear 

I Optional incorporated MCB 
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P Welcome by the Mayor 
Welcome by the Mayor 

presenred by Counciljor Ro: 9. (Diveh'. MIC. Ce o i Johon.esburg 

Presented on beh/0 01 Ihe exacull,i mon, CIr. Amos Mosondo by Cly. Roslyn Gree/, member $ le ma,oral 
commitfee (MIC) respor,Ible for Infraslruclure and se•ices in Ihe Cityal Johannesburg. 

amme direclor. res,/nl c tie MU, in Ike * short spece / 120 years Ailer :Il, 5,nqle rnost ve,ihirf prno{ 01 se•ice delivery 
modime speaker, cholrperson I le I. most/the wo·Id'siorn'us'ilif,•have/volled h' r.y loc' g(]vprnment If the b.. re off, 

"follo commiltee, r"*5 on"MC 5 ove, huridieds, d no• 1110-,ds, oc y.ors 5.f Ihe cit, deR.6 nio ""+ gloom ¢nd 
fron, ©Iher melro coutlcilg, cili •aiager, Johonresborg, •€ompoi,boii, gre• ficrnu cibinetml,Jhlersbfurtlonking form,5-holk 
disti/.,/ed gue/s, ladies and gentlerren te/wn lo wood pd iroDsge/ieR Ihenio rt•gIA genetors. In Johonnesburg weore 

brickono mrtarbuidings/·he poce 04, working/olronficpoce,ust/ocul,hup -th 1•iso pleosufeto be wi,• you hereloo ghtond 
hislorial wink o{ or, ey, Wirhn /.0 decoaes ex,/ing bocklogs ond le replcener,1 0: old to welcome the AMEU delegates fron· ocross 
of ils Frma proclomalion, tge brad outlilles infrchcfure sorne dom·gbocdullie 1 948 Ihecoum folheC4©FJohonnesburg. Wein 
of the city as .•e knew it today, wef€ 0|read, oic 50, Atthe somet me, we ore de„ling wil Johom// hove irde•d had ample rea$0, well ablished he grw'ng pal's'ola ier, young cit, to ce ebrote in recer,1 weeks as we recol|ed the 

formcl es/blishmenl ollhe.,4, / mere ll Welsacityliuvesnmochlobeproudol We Fic' week - se, •hr 'stabll.... 01 new 
ye©, agc There hos been humon seltlement have Iruly esto/,shed 0 0•crld cla. clly, whil h hou, ig develop,11ents, *15:r-lion 01 -w 
n th,5 oreo lor close te a thous'no years can ccm/te on (1[.i" an, le'el wdli our diulai,grenlin ".16'es,3 prite,to ",a'$14, 
Theexcovetiou at • KI,priversberg Nature courilerrads oro•,lieglobef I. I very 54/ 1-,jinrnunit, focil,Ii. Al c•{tqese drvour 
Rese™e aic Meville KoppieRhove uncovered 'Doceottime· Aic v inle//w-Id ho- eledricity os 'st 05 we car suppi t Wi' 
evidence 01 -,u·non hob,ition dolirg back lo bee, uchieved will,ouillip vision, theki owlrdne, on „Loriomic growlh lule ij f .]Imost 5% Ihr 
1060 And by 14 17003 there were /Ireody 1 11 lechn,col expeillse. nndlhoded,olon of.he cil, is exporiding 01 u rupJJ pern Tno „ en 
'everoi well estoblished seltle,=Ms ir, lhe ore(* vorl,jus eng, i•er,lig lifolrs·•,ons - e5perinlly ihe proiedic,1-r€ thor ·he ,}ui,ILe, 01 hnuse·10 ds I 
M ore kvwr kiday as Nor#clivi Brum' electrical engineers. Ihe c 4 moy re:]ch le 40 1,ill or wo,k 6y 2012 
Mekille and Lonehill - double ·he nun·De· 01 the turn 01 the •er,1,7 

1 /'e le higles' regord *r You' orofes'on Al ihe some t me we hove te decil wil ihe 
Since ...2 p™Imalli' 1 886, o s.011 Ii,i• ,ct. waik e wwi•.iner• - you' pn ill •ealilylhot ver, little•asdoneinthe 1980sord 
mininglownhasg'owninlc AM<o'soremlercll Ilgh up our ,¥es, Illerally Elarrlcily ,5 Ille eorly 1990810 prepofetie ce forthecurrent 

econonic boom oid gr<>016 in populollor 
•-GET MAXIMUM REIIABILITYJ. The C ty o· .oh•nnegb,rg hos commilled [nore 

le R8·billion for infros•uduie develcomenT 7- FOR A MINIMUM OF COST • I .sure ./1 )©Innesbul's entire po-r 
newo·k ,5 overhouled w thin ihe De,t decode, 

8 ¥ou con see. ladies ard gende.en, we ore 
nol./,irgo.c, fromourre'jor.,biliti. On 
¢he contro 7.ourile'led ond fireless mei ond 
women ore corning ·c-,•ord •ilth lilrovollve 
soluhons ond proctical oltematives to sol•e wei 
vexed andcomole#roblems. Yo,rcorferance 
else takes place agoinsl Ihe bockdrco of I 
ropidly changing enyronment in . delivel 

OF YOUR EXISTING CABLE NETWORK of elecln€, se.ices B, - Il,Tie riel,1..r 
ell /e JORED will be a reolir, ond the Gou·/ g 

Ut,IX• r,PEIOI,JII-ro#-r•le,dc©jleffll,en,terir,w:•%=ht' 
*#=I,re vision /1 ·Ne «ic irrpove ·pl •b,Ir, 0•pnwp••nd premle•'s W•rnmn•unrat,on prov,ice 'so gl'.city <abie• 

w gion w 11 becom e b ig ger o n ou r rod o r scfeen Gt|•URED It••*A••rwk,•guek,fir-/Laedtore.•sew•t• t„9 
d,114. medg.*'Allri,roven *,th •e,y )0,8«M er ewplheneand al wilkeochpassingmonih 
-=-161//genera•r-.#.r,r,4 Morrr.n21'llun IM. b-1 
<-•er 99& rrmmning,n ,elwe ••houl * lim' briel lenure 03 MMC in the city I have 
Tj-C•CURF' come a,corw to know electricQ eng neers. le in•rili,ri,orM, 1,4,•i#hthecahl,in- 
9944*fwl.guilne,4 The•2™re,r€ludestemtopua me.bers 01AMEU os ospeciol breed of people 
6.1,• lille,y ,$, lie i- and ,•blty nrl,- r•or•%. be•• iummefrremenl For lhem, lhere 5 necho Hienge ·/o big. na c#sis 

too do urting. lodies ond gentlemen, I irus• !1101 
7.011 08,53/ 

1 you I enpy your sto, in Johariesburg, and 
Cable€URE+ Ihal you will have I very pr•#ecollerence 

UID(ULA 
A /•vICE . JTI' d // your decisions ond resolull# will Ell, .....= 

enable us as Ihe admin„#/ors keep up with le 
rapid development 01 our beautiful cou'/4 

1/Ink you. A 
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2 Tuned to harmony 
The implementation of South Afrita's Demand Side Management -• w 

(DSM} program requires close co-operation of all parties involved. 
Eskom, energy service companies (Esco's). municipalities, technology suppllers, miasurement 
and verilication bodies. cons urners and others play the role assigned to them, as do tha 

components of the ripple control system, 

Find and Enermet make sure that load controllers, transmitters. coupling units and 

receivers interact harmoniously to the benefit of South Africa's electricity supply. We guarantee 
not only the function of each components but the performance of the entire system. This has 
been our business Ince 1956 - end we #ck to /. 

The load control experts 
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Phone+2711 ?28 4®0. Fa• 47117264531 
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presented b, ar. Nancebo Motwele, chairperson of Ihe Johannesburg Infrastructure ondS//kes po/folio Comminee 
(representing the exe,utive mayer 01 Jhh) on !he oc,asion of the 21 si AMEU Technical Convenlion at Gallugher biale. 
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CIr Nkele Nt,gone, members DF tke orid » creotion I om confidert Iho• this to ooer, opportunities lor unemployed ,•ecple 

3,homebuin mominl romiger, 'e L 1, conver,lor .v,rl ha deo'Ing wril• 1uch Inoners or,J Lo creola empowerment oppolur ties tr 
monoger for Johoniesburg, Mr Ma/le •s, for e•ornple, ihe Lture of prepoo,en* mern. We krow that me valor,4 of people 
DIannin,lepres,de/of theMEJ, V· Vol¥ r.ele.s, Ihedeveopmeniond enhoricemen· donollikele /80 of inding nmes·yels 
PacID,athee, •he dep.,Yond vi•e pres,dent, OF 01 tochnico, 5kills, the murb,5hmcm / INc und hewging lor ussis ·ance but would rther 
•he AME[j. cowlicillorsoridoff,cials »r et# nehvo·kor• gecu# Ihe odequacy of supply earn Their livelihood5 The Ex#ended P,Jblic 
inelrosondmuri,0,)*es, digr r,guishedlgue:a and indu/r, reslrucuring 11 is impcrt¢11 foran W•rk Progfornme will ntlow Eo·nponies to 
ladies ord genliemen. Irgon,zohorilikelhe AMEU lo play I *11/I create 5pCCB, for people who owl"'ing 'cr 

A the ou 8 viant lo opologise on behol· 01 iole „ {,r,ung wo,s ond meonsof imprcy,ng, emple,ment or bus,nm opporl„mes. lam 
......• ve frly'vncil' Amos ./sonder upgrodingindtechrologicallyah/.ngour there,creoppealingtcrou/oics¥oue„gcge 
4 11· could s reoson with mafers of nol olfend this morning elecfricily supply Mlems. It 5 9 de energy you sh©uld olwo,s Keep was 

called •0 an Lrger' meel ng w·Il he M[/ 1 hewe in Johannesburgore toppy -0 105· h i mind some of the chal,enges 4/1 ma, be 
wwer,},01 bengusewaber,evelholl#eoukorne 1eer, ro be ior outside yo,· scope, 6/ con hove local .rnmer•. 1 also w•nl •© take tils 

opportur,19 of welcomirg all /legotes te Ihe of your discussiorM wi I help us le irn,-0 0,/ on i m on ·he enhre 'c-o,r, includirg 
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41,4 aero=lhea/M/annesburg.Webelievethot yoar, i% indeed C 49 chollenge occes' Ir mwch eas er The jORED mII corre 
we h 14 buil solid k Jrclotio, uoon .ich we noi only i i 50 ah Afr,co out ocros• the globe into ope,Non in .060 nes burg 4 in the next 
car, conlinue tc " tnerefore 'ppy'hot-his convention has ligk· up d 1 impro,·elheauolily si, moiths 0,/ is boord -0 chinge the en're 

chosen the lives.1 to contron, th, challenge of heod·on ouT aru peo#eono ,"forlhi' reo•T' ior=/ of ele/nci-, delivei / our res,denls 
a........aolour'.Al/'sond.i» ll,/welli'wppor,youie'llond/lieve'l 
hislm.The•cgnindemdne.rbanteertime IherJtcom/of /,irde:,betior,5 sh,ul, he Th/groeh/nddewelopmenl 
ledsalwi'hthischollengethov.igh, noward spreococro#.boulh/fricaund Irdeedocross //glegy 
Iliere cre,/eed no belier Fecole k> deol wit'I ihe Alrica n cont,ienl. We in Johonnel „g oIso ohannesburg and le coun# as ¤ hiel- is 
„,rnaMe.„an the lodiesond genllen·on in believe,h/we Y.illenioyourieroved/mces *mingtodecreateor cbilhegapbelween 
$ s room right now ifourne/hbouchovmccia,stas,mila„e,vi•es #efirsfeconcrn, letaves•]¤ndlhesecord 

Allhoughwebelieiethatlhis,simpoinlweolso I um contideol thor,ou / mi le challenge economy g"the ha,ie.no·5'1. We conno•alovi 
be iewe /,al o leode'ship pobilm 3 -r ·'ghN byropidurbon de¥/]oprrin) ond gre.ng ihis gop '0 w·,oer To oddress posed this Ferplexing 

demands for xer,·ice' such ns eled#,0 0,1 d /05 •ion cnd *al it is 0.here •re belong ©5 0 city problerm trie Co] hf,5 inte, r,lio in,Flemented or 
power We will be lock 4 0% le 06':01'5 of and .s-he peopleof.ohonnesburg 1.0.Ing / inpernen· ¥Qrious progrommes 

Ih ir, I.le w,·h Ille ils giowth ard development is convenhon 'goir,51 whc, we I. Johonnesbulg Housi ng ond wrvices 
cell tne •ix moyoral poollieg end ols© agci,1 stroleg, 4 0 5 re@ord we hove cammitted 
ourgrovdh ond developments/-egies Loo/g / engineers >ou wob d ha•e ergaged In one ourselves -0 e ectrif, cver 95% 01 all ne 
at .U con..ce progromme 1 ./0 nold of#ose debales v.here people argue obo'!the formal sed homes wl n the next five years 
tholyou tcws predG ming/ 9 09 41 challenges dille·ence be-,ten o house ond a horne For o ord we n confiden f thot we will ochieve this 
we Cre encou·drn,14 tdoy {]nd in the fulgie ron·technical per5or like roeme 1,40 hove ak·,obs ob,ec1,ve l liust th,4 puF 11„c,J,%,om at lh„ 
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*C,neY Thme„,Jesarece/roltuthe,13''s houseaoho•eordto ohorreasuppoied advalice//eda/,re:wehoveset.lorrol50 
abilily to reach the oblect,ves ser „ IB gro•,th '0 g,ve more cormlort Ihon o house I Iherefore hoping 111/11 5 conver.lion will ii,/herdelil•er/le 
ond development skategy 1 am convinced wicluded thal Ifihis is le case. electricdy ond such cliu]Ing ng issues as reduchon / power 
111/ we heve os-b ed ir 11,5 conference the se-85 like running woler ihe obiwlion sluterr iuk]ges, the beltermert 01 p Jblir lighig. 11·e 
skills,knoweageondlecorn/,encles,h/,he ondrefugeremopolmuslbesome©f lemmor 'educt,or, of nolle, hn,c/105505,5,0 secuilly 
court, nead, M g/,0 where wa wo/10 go lh,ngs the conven houes into homes. It !5 6 r,nd adequoi of power suppbr, 01¢cim/,ve 
T•. or orihes Illat ,·Ou ho,e idenlified Dre o w lh;5 reason Illat I wo5 hopp, when I sow " erw,g• &0Jfresr orid deplolid 5,(de rropuganne,51 
inlinewith„„p,le,i•ies inlhecounh'slorges/ omong Eomeofle·4„/yauwillbetolling Ir,closil,glwor/oolsot„kelhisoppo/uni•,¤1 
and FateEt gro*tng urbon ea.ronment obculintnisccni,ent•onure,•ue,liU&eebos•c •id·••97ouu'lhever•be•ir•ouTdelibe·Gbons 

ele:Ircllyord lorilh 'cr comist¢ customem. torihe ne, three 00/ und we trusllhal ihose 
Econo.rligro-h and lobcreclion Cabmalh•sopproved Ihe,rrole- on 01 olyout• cre milorsloourgreol ci• will 
M is ca,i,nicr, Knowledge 1110, reliable elearicity Ihe Ex•ended Public Vibrks Progron.me Dure,•r thorough,• en,oy your stay hefe, A 
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6,/Prol .vi I.yogo' C.O EISA 

The pres,dem of fhe AM EU. honoured guests, ladies ¤nd lentlemen. H is a privilege to be here wi,h you today ot your 
21/Technic/l Convenflon. I do nolon#wantiocongratolote you on yourcoming of ageas furoste,hniial conventions 
cre conce,ned but also warl /0 congralutale you on your 90 years / exislen¢e. It is indeed a remarkable achlvemeni! 

nlicant chonges nove lake ploce I the higher numbe•, inlo onginaer ng Il •auld iegio,i of ubcut R370 bill,on O' I •,s unuai t 
ng,neering prolession curing the ./ I ols< be impralive lor .ol g©.·ernmeal about 40/ will be 5oerit ./:ili, ente•prises, 

Years since the Imolementalior of I suile o{ degemells, provinon depo.me.sondlocol noslly[5.:iri R84 6,11.... snel[R47 
aven Acls in the bull• env vorne/, of /,cli ou»orites to urgen·ly improve solo·ies lor /ion] ondrn© tyonpower{/.„-ntion, pnwer 
thi Eng,neering P·oless,c, Act. 2000 is of regisiredergireenngpufessionol, ,©rdertc dittrihi,fion. rolltrcnspall. liurba rs,indon / 
com the ,losieleal one for purposes o{ 0Mroct, reloir ¢/ Kild „€,nee,ing e*penise Flpallne Tbc general purpils b Imp,(we 
my address loc¢w Reronnitionof-hoenwrileerriggractticner oso Ille ovoilooililyond rellooilit, of infros•vdure 

vitolcot»/foran/nderinggrea-areconorric ser.icesinresponsetoopid[/growigdemonc. Theque/,on 2 01•er o•ked hor. SA s preporing Growth is crucal F,0,11 „,1 EC.9 per•pedisc lonsultho'yowus mbers//sereemed ode,ess 

EFUEE€116'Il , he proles. oriu engineering fomil, inu.1 be ossocotic, will ol.0 be directlv /ecled by iegorded i· o nnlion' ass" 0 -ng progies' th s expons,on 01 activit es in ¥02' lield o 
and sustoinoble developmer engineer,nu ata local level, TI'sseare inoeed progromn.es ollhe day. 6 you know. cobinet 

m,id·boggling ornoun• oF fu•ding ond ·he has unveiled te Acceler/ed ond Shared Secondly, we cani©ok.·ties,lullion're5trklive challenge to the 'rgineen. p•fession Is to Growl Initio-,•e fof South Afric. (ASGI 5A) ........lers ntheworkpoce Some respcnd b, ng<ing use oflhe cu.fent pool of in July 1" "n You mai also be oware #c of ·he quick fixes thoto,£3Jgge5teda·etc teired 
the eogineenn g prnj ilio•el, Joinl Ii'Illative for Prorlly 5kills Acqwls•lor to proNerl, reve-1 fro,1 • lower enced •ender syslem Ircin and mentor young g /wales and (JIPS/1 5.lewed bygoverrn"scr .polonl to reasonably.priced le,der .CM with he 

In diplom/s. ond# buildip blocke IGISA. 8,5 regord ECS' urerroreprospectiyeyoung Imp•osison qualit• Imck 'erord and ·neeling proctitionea wilh the re¢ u * malhematics and / 4 suppols J PSA -Mish s driven by Deputy spec ficctio9s Proci,re,T1ent ond supply chair 
6,denl Phumzile Mlombo·Nqcu,9 JIPSA science•radesto 'e profession. monogement proc„s€5 01 muniop/it es =d 
airns +0 iden•ily /gent ;glls needs such 05 The reiniroducion of·ried end tesled in Holrg said /, 1 io•v w,t t© 1•,fr, tO 'he 
enginee·ing wilh o bid lo impler ent eNecNve Ike 1110 "ste, systef, iT,¤7 F(95m ill Ot "" the que"lon why '00 untar, a55ociotiors | ke 
solufions 10 /dress the sb I; short©ge In our DCU5 ofcon,rol res·ing inlechnical depor,ments A,VEU and emplcyers ingene,c' should QI:in 
coJrtry. Ash,gh leal wc•d·closseng,leer,ng ordietincenlrolsefvces tber,1*Mit' o professioyl bod, like EC/. 
0•d Nonning bk•IU 10. •ne reVcrk industries 

I Firstly, alpon from 'he -9,>104 r,016re or 
"naport communicctiois ard -c '·helow intakeandou·potc·engineering erefgy · ore 4 e 

studen + Eng,reenng Proles#,on Ad, 2000, E CSKs 
oll ver• rruch I the core cf i*rucle 8 gridunies al teri:aly Ins,lt Jilm In 

mcrivalion lor prcmoting olignment with progrcrnmes. ECSA ,5 ach.ely collribut,rg *ecounpr, s a se•ere blockage•occceleroled en.lo,ers 01 e. ering prolessio•ols, con 
te le tec 4nical w/king group of J PSA growth und developme.T Ore 01·hem.,un ir be summed up as 1/ ows le/i/ng boc•oges and, moreimpoitantlv, lerm:ixes/Ihisblo•:kngemo,be lo r,creose 

finding to engineering focilit 86 in ordel lu • E(-SA solulion.10 •fus m tho oficiol seek,rg slul,dulds gpnproting ve*Ing process In double Ine nuinibe, 01 I er•ineering studei,16 u,ii] body i. engineer ng lin Ihe additicn higher om sure 'M WEJ .•11 be o,va-e 
increase the r Jmber 0* |e •irs Hogether educal,or band) in So„h /nco. ond ct A wiih Qlother in·ponart working oreo lor JIPSA the some ·imef Ir<xgh its Eng,r,eering 

is the clry, urt,0 1 0 9c regionol planning cgpacit• 3*Ult;t'•I• •IEyt•Zror'ICI,i J Slanderds Generoling BodiCESGB•. fulnls wilh ils corcornitanf eng neer ng sa• 01 ski Is thi'fun'fi'nor bebalf oiSAQA 
/he minider oleducolior obou, /,ae despemtely needed by our municip# release by A 

weeks ¤go. it wos cor firmed tho- on oddrinol • ECS' h. developed I relolionship w. 
I om #erefore 'criols 5ector Edu chor ond hin g od k> inform /u 4/ EC SA is omount 01 R 48.mill on has been gllocated ng to 

Aurhorilies <Setas) ir order lo focilitate current,collingconlrbulionsfromits,or,gus€ theuniver....De.own, Witw.ersond ol•gn,rert Dnd in'/ralion of ecucatior. 
onddrierse :-ukeholde-terrnsoliden/44 <woZul,·Nail ond P·e,¢10, respective • to train,/ ond professionol de.elopmenk 
problem oreas "Idertocevelop al grosse.,5 ·,crcase tieirr,unber' eng neeringgroduoles urder·he•kill:Developrrer,Act 
leve' o comprehensive plan thot/Mue,ely n her c•neurcemni ike m•ste. ind'cuted • E CS,4 has legal respons,611 ty to occredit 
....tiall,niount/se'll/tagil//01.,I h.govefnmenl/¢5icen.ifiedeng,rcenngos eng.eer ng prog·ommes ofiered by 
address le b ockages willwn the eggineer, g a scarce skill vi,t,in the JIPSA initio•ive educal,orol inslit'ionB in Sou·h Africo. Al 
prole"•ion n the shon, mediuM Ind lorg Ihe sonle -ime ECS* performs Mis •ctivi' As AGGISA , ir'w.ved gs I '01 on $ shored 
term In this regard ollow me to brie{I, iia,T•e as a fJrchonon of le Higher Educoton 

g·o.h init.tlve rolher t'an / govefnmen, 6/ t„„ 04 Ihese blockages whils, 01 the borne Coulcil, which recni thol ECSAs 

•rogrorn•e, I believe •h#keholdcr5 iii accred,totion out.crne, ore -ecognised os time Fneong Ibree possible so]Lt,ons 'Ir,·cid' ie nirostructilre Il vaslment •r80 01 ASGISA, I loliorol' culcome 
recommen died bi ECSA. 

i,ke you os memoers 01 the WEU, should • EISA 'pres'lls .ut'Afficols'n off.i.i 
forthemoslp{,doser,ovs'Ge'ogalsillrd,re oswL" 70•rselves {A wi' th 'Ini·ia·ive, signar....vorial.Fmut.. recognill. 
snodageof reglieredeng,rer,ngpioal,Innurs ..ECI ls,n foctdo:/. /licica•ecl#e ogreemen·/ lu5 er:.* I.•/®1 
Inourco-lry Semeof,hesolulo,165«gested Med,un Term Budget Policy Statemen+ In equivoleoc, of Soulh A•ncors educationol 
Include Incia¤sed goiernmen, sperwing on I,te 2005, governmentond publ: en-efor,5, and Trofess,on/ standords. 
infrostructuredeveloprnent *nmerkellrce' inieslmen' expendl'ure for the pe, lod Aprl . EC5A signed 3 menorordum of 
of drnand 0/ supoly wil Tialwrolly diow 200/ u Morch 2008 is ploried / be in tin· undern onding d N E PAD, und iwill oss,/ 
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Ille enr,rearIng proie. oril, 11 Afr,co to olliern,nisli lot, nordartumeet 90 049/,e The lates news or Jrogres, In lills regord,slhat 
acileve interictionol recogntion. louId of ul;holding+n'.msthrough,egiswalion'll yheframeworkdocu•entonthelde,ilica,Jor 
such m·•nce be required. persors whoore eligiblebrreg,/mlionond whe of Engineering Work wo, op/oved by council 

• ECSArepr„entsSouthhcoonthe'•Vorld P/clise'hel.vocotiorr,hethene'lemplo,dor in/ovembe,20OSard'Nt'hef noldr/ot 
Federaton ot Erg„ies,•rig Orgon soliors 5Olaned, should be obliged lo register th, Mulotio= was opproved b, Council on 
(WFEO) ond is ocively po/icipoling in 17 Augus, 2006. The reporf and regulchons 
WFEO'S Copocil :„,ildirig init,obves in THe foruir identi'ied o nimber of keY Issue, 

have olready heer *morded to the Council 
Ira which would renea govement policy ¤:,d for le Buit Environment fc, I,oison -Ih the 

inkition An imp©Mont elemenl o{ I•e5* issueR 
Seconcly we b... tkot it ,5 0 -!n·Win CompeN•ior Commission in term• of Section stemmed from le belief Ihot Ihere 5hould be a 
relolior'hip 20 of 148 Counc,J fer Ihe Bu,J• f,)yin>imenf 

much slronger drive lo proted Ihe public ogoinst Act 2000 1* is hoped Ihol •his proce•s will 
"ing "11 posihonec /0 serw. the intrresls bq< prole„onol ler,ginee,illg) proclices,ndlhal be complied 041,7 the neit 1 2 mon-hs 
of Ihe somebodyshould beheld occounicole forthol cow/4. tie public ord Iprobablv /s· Acceptarce of 1he wgulations will result in oil 
0, inport,nl le proc·ising pr ©•551©na|S T•e govemmert believes thot he professionol eng,reering proctifeners who Derform identilied co•ncils should oe held Q:courfoble for themelvesr it will ¢emi/, be o win win engireerng work. hoving 10 -egs•er wilh 

unprofession/• practices 01 the prolfitione. situction for ECSA. VA: ind empla,ers ic co· ECSA The so·co led c©*im vistr,ton 
- improper condue - ond thot the indiv/1 cpero·/ . re closely 05 we IddfeS• nati•na ero .ick .ve will iow enter into •ill level 
professonals sho'Id be 'Jd u•cau,ilub' b, 

cholle9•es. However, morespecibcolly ¥.ecor he ploying fie ds be'•aer, "registered ond t•ecouncilsfortheirconauci 
cil¥ • n oil rouic becouse regise•ed engineering prodit oners Registe·ed 

Hcvingsaid·hj. Ithinkit 5 Impeutivelholwe p-olesiciols no, be pleased to note hol 
• ECSA, inpoet is beneliciol 1c the tole * 01*hot isdelenr,r,Bd hySemons 18 u,registered p-oclition- would also ha.e mointenonce of stondords 01 eng!,eering 

and 2601//Act to come on .00/ and would .0 hove 10 educotior, Irgining, professonoi 
developmenf cAd professioncl condue undeftoke CPDocliy ties i. orde-10 keep their 

Sections 18/, and 18(3) 01 the Eng,neer, / Enplovers gre direct be'elic'ories 01 professional regislrolion intact 
Profession Acl 

ECS*'sinvolement 
I now want*ot "1 10'he rer e/ of regislration 

Pmhibi,so person who is rol registered in • E CS/'sodivities hopead,rectend be.efic,01 Irough le lormol'le. 01 CPD Ineher 

Im on, and= oligned w ba' I categor, fron prochh„lg ,·1 Ill,•1 L¤ E,jory 
mi pro.sion nlen·,15 / t•e 2000 Acl 

initati.es,i.e th. Nolionallullicolion' e registralip, and 
/,ch ECSA is obliged o impleme.1 I thi,k 

F,uniework (SADAI. ·lie 'ligher Edudion . trmits o Des- mgistered 11 0 cotegoi n·©sl of us .vill be •ore thor *e s,stem wg Quality Com-iNee (Accred,lolioni. skill. I corsul• in that categol 
developrne* in the h gherecuco,ion boid formolly implemented os•rom joi•ary 2006 
(National Skills Authori• and beta's] cs Section ' 8,4,(c) 01 the Acl Iur,he, regu,re5 -ime does rot ollow me ·o go into detail obout 
wellos:he ASC LA on d JIPSA //ive os // o mndidote in a co/gory musi perio.m the different credits /1 4, oe somed n gl·eod'irdicaled Furlier work in the engineer ng prof,55 on Jrder 1110 

te·mi of •1 e t·•ree categories / CP D c /,/ es 010 preession' • in ECIA re les I' the s.porf {rom supe•ision ond con*rol VAs, I therefore ,unl + emphosise lirs,ly iha· " 
emplo•efs and protessio•01% te fail its ° rclegon 05 orescibed Con5equently, 0 
statutor¥ -uiction5 and respons,bililles cond,d•eni•ynokan5ult poin, o departure of the EC• connlillee tnet 

designed,he (P 3 Swem. WO: Ihol the s,sle n Withoutlhissuppo/,the ile.esisofs„el Seawn 76131 0· ie Act prohihik o person mus' be as user o w"", connot be frien'|7 05 Possible ond tho, ond the cou n 09 •ho, not 
sn ryed m 'Ne ts•ould ieg,5-erec in ter- ¤f Ihe Aa from cod io tle in[I,vidual prormoner . obtoin 

oerforming any kind M work idemilied for I. assory CFD credts. shoudbeaslow 
/Irdly weoelevetholit,smost gpionito ony co•egor, oiregisle·ed per50ns Tne Act as Possible. 
mts/ot, Incontrusliolheprwousgovernme/, in Secion 26(4 cllows oneexceol,or /11„, 
fe bu,Ilen,i nent lag sloll©nof 2000 ·efle<ls p'©hibition The u,re€ls•erec work As we <now CPD consists 01 bvio person no, .Il,Tr9,lon50 
u very W,ung old cammuned po rica *dj on urder Ille.upervls,0,1 0/con/0,1 ©*oregistered namely the /echnical. disoplir,e spec{ c Lody 
the port 01 111,1 1.ui,Bnt Uover,i,Tienl k prorrole persor, whoiliuhl'ukellhe respor,sib ilyfor Ihe of·knowlidge and olher le g monagericl, 
p, alir her'llhurid sofely" '111"invironmen/, work. Accordingly, o reg,st'.red per'on tak," fir."Ce, IT speclic/Ills sucH " nege.+Int,ng, 
e.•uringprefes5nnoloccok....}nooll "spolsibil,/ Ir ·he lo,k of -registered presentolionsetc. !r'eocholl•ese Therel. 
professionols" in the buill env •nnent. persons must do 50 frorn u fully Informed 1-0 3/eds, nomely / ocquirg ©{exishrg 

posillori, -Jsl exer} active „pevision and krowledge and the •ponsion / the bc• 01 
We O I now by ne.v 140/ the Elgineering cont./and mus®pprove oil cilical dec,sions knowlodge. 
Proiession Advio•cil,eocted,/|lowingyeon ItwouIdbeune,hical for,hereg,iter/perso, 
cfdeliber•ions,r·he 'Forvrn fcnhe/olessions In terms o{ the 'imolyloucieplorecommerdanon exisling bod' c• know fromlhe ine 

uhe•ber tecli,1,• al or othei, li F'O•ides Ii,r a in ihe Bu t E,„eme/ wi,ch •,as ir,Mo fed by .,r eg,slered Devor, 

1helhenMin,QrpoiP,1•,LWorks, JefIRcdebe re'all.' els, as•es'men· or. /.ciedl,otion 
a:y when work hos been de 'lifle© in te,rns 02 -helueuofill,5Yorum•·Gstocssess#ee*n•10 of coun vic/, seriwic 1$, etc In ·lie p'oc/5/ 
section 261,1 0/se/lon 20/6 /0-0/ Of nll,ch Orofess,ona dewel/Flne/ we see ihe 111,9 pi•ilessions •love ser.ed le intere•s of iheBui/mnment&1,will,e/lor263•(b• Ibwille tile co J r·ry In Ille pal,1 oid whe-he.4 0 ·e stil be enforceoble 

role* It in meetinglhe needsof 'he ne• S©J, • Forrral ""es pisentee 4 occredited 
Ajeo Conse·sur renched in Ihe lorwrn was 11 is impon" '0 note Ihul ony cont.ovantion Ilial instilons ard./. which crelail 
Ihalthestot,ik,7¢©i}roloFIbebuillenvmmer, 0-Sethons26[3•blond/8(2•oltheAci v,ill, vo ldoted, 

plotessions fr 5e. Africe yass'ill •ser:72,1,rid 'n Prircipfe. res' ll ECSA lodging c crinrinol • 'c#vir= pasinfed by agoinst the pri'aic pro.,der' 
Ihis led / the decision lo proceec w th ckorge 

p.eporing person cs.'roven ng "e wkich hove been volidotec by VAs 
** ECS* will most lilly not prooll,ely new legislotion ¢0 re.Ic·etha prof. rs 

policepos'bleconfroven!,0 5.butwillrelyon In the expon,or / knowledge one con 
The pcig documenllm, enierid froll his thepublitund/¤r Frorl,3,ng prole•,onals to d/1/uishbe•eenownuninjecontributions 
proces„tairs•o,nong/tne.: '+191//pirol reporsuchccniraventons I 'ch,icol knowledge ir fri lorm of n- 
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po/dgms,techniq,es,/c and·heexpon g SA pe/ /erica pcwerdemond will exceed Lenef +111,oughpor!,cl/+ionir, energyef :,eng 
of knowledge ·hroug, re·nait·ng c„mit *4 the cvcdoble generotw• capcal. res.:ling ond lood mor,Qgement pro,e:13 Noluioi 
new de.elopmenls 0/ subseque, applicotion in regulor peak perod o,lages i om aware re,ources ore conser.ed god carbon gase5 
anom/,ficoton. Here Neses.helollo.wg Ihorhe Norionoi Eney,Regulotoron/Eskom ore reduced HopeLIN your corvertion ¥ii I 

ha,e been • Ong,nol re/orch ond development. wo/ing on corre¢Iive oct,©n. which olso during ihe nex, ·bree days provide rela:ec 
inclas *he relurn to se/ice 01 several older 50|ullosochallengingproblernsonelectrici• 

• Conferences. seminars end olher VA poiwer :talions, +le od/lion 01 peo, lood pow# ser, Ice del .0, in o Jr coun/< lamhe•ir........ecreevidel stitions 01¢ ihe Di,/iction©{new fossilfue Mr. Ch v m<, wihtnese le w loeos on EGSA's 
1, ls ·he.-ore ...live fo• VAs I le. this poivere.,ors In oddilion Est:orr ordlhe hER 

swppon to ASGI5A"d JIPS' le er:ijoged irl ra,/ when voldot,ng calegori 1 00 lv,/,e, 0/ consicer'r,g otte moll,9 50'v,ters such 06 The 
compulsory regislrohoA 01 all engineedng 

As we hove indicoled in fhe posi, ID Is lof reint-odudion e frandator, ood §,ed©ing practilioners and 1he renewal 01 regisfralio, 
" or,olher ocodernic exer ise Puwever, or id demond side monogerneit As nou ore no 

tbrough CPD, [ hope ,04 .•11 hak,e some W 
8Jemed of ed'cotio„ davelop,ent mug, doal 'wore Ihe de,rand side mong,ner· 

lor/oughito tice.i,hyourr.embenin/e 
be purl of Ihe CPD requi•emrnis. but il e ne (DUAI Imitive 5 0 process •ihersb, Esko,•, 

deys Meod. I wish gou 4 in your furlher idenlities ord necessary I Me'emphosise'his cne c#gor¥ implements energy savings aic W/"lion: over/e ne' fhreed*, 
of/Doctivily aboveollelse lood shifting pro,en. beyond the custcmer'. 

meier point ir the loclory or t/c, dy, in such o In closing - occordinglo o re<enl slud. releosed 
In corxlusion, I is cle/ /01.., ogendu tor mannerostopevide:Leal,edener/mings 10/monl•b,„pionlinenl/oboid*ewity 
th,sconvenlioncove,owidevanely/Mchnical •rid/orosu/o,nedreducho,i,nthepeodo¤d ecu,icrnis) 50/h Africoisproisecc.somodel 
sub,8/5,c/ yo,rlherne/ Electricty Smice oflhec•slomer's iacil/6 Theobie:,ive.*such emesing .conony „d tho- we are living in 
Delvery -'he Chollange".indeed ./sesmoie prcileaistosa·,enotionalenerg,res.„cesond Sou·h A'rica's 'oge olnope'. /owever. given 
aspects in the lield / serviddel,ver, than con t ass,iconsurnersto reduce the repergy costs our high le/4 of Lnemoloymen' [belwee' 
be coverecin ·hesponoff.reedoys We know b, improving ene·g, emciency ond irip oving 26% ond 3894 ond our curier,1 OCLO,1/ 
4//·hereceityeorstherelosbeenagro#g ihe loud lacie, Power suved th.ough IM deficit el OpprOXIrl.C]la|y 6% is ou uge 01 
concern aboul Ihe qual,7 01 electrico supply should w sigi,ilicnntly d en,er and quicker la hape sw•o,noble' As ou, corpor,le =ol 
and the ain/ deler,oration lo aer•fes 1,92[ement ther oower pwildedthmugh onew iasponal l inaTe [I' 01 iou k. oovor,ce on 
©flered oy local /.lities and niuricipo ilie• peer s/tio,1. The Eskcm DSM init cilve is a oll f/nls ne fighlogalislmorgnolisotion old 
40,9/*heseconcerasthelorecosphollhe w,queopportuall,forbusine5zondindustito pover• A 

(SIBA) 
FUSES 

a 
.. a. Safety 

through 
e i'*obi quality 

1 * 54 I * AA 
I &2* • 

I *L , alz-NE. Iri 
*.*.. 

Dom -1 nf. 
-..14901 *.- 

SIBA FUSES SA PTY. LTD. (South Africa) 
RO. Box 34281 · Jeppestown 2043 -Tel. (011) 334-6560/4 - Fax (011) 334-7140 

e-mail: sibafuses@universe.co,za 

12 
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The supply of electric 

power in Tanzania 
by.Adrion /0* der Menve In' Widharr MAIRdo Tolesco 

This paper gives an eve/iew of /he generoi/on. /ronsmIssion and dislribulion se/or In fhe mainland /1 Tanzania 
and highlights some of the choller,ges and problems le umiry faces. h briell, refers 10 4 regional interaction 

v,ilin eastern A/rica and possible energy pool wrangements. 11 gives a post·delisting visional roadmap lorlhe 
p:vallsation /1 Tillie while reto/ning ils s-us os ove*H, Imegraled monopoly, meetl80 6 growlh Imperallves 

for /he governme/ 01 Tonzonlo. 

T onionia Electni 5,pply Conpari (D,nes:/ Tonescohos FIS headquorlers ir, Dores Solaom occounl for •e remoining 1 96 This polten 
1 ,oses·•blished in 1 931 oic •oslhena or onc 23 regional und volous 1,61,1,4 offices m of elierg, comumplon sliow5 that Ton,unio 

powe· compon¥ opercting In Tanganyikc It illad Trn,or u hos nci ,/ developed commerc,/ soutes of 
beccrne the no-ionol power h in 1964 

Overvierwolthe energ, to meel fre coJntly's demond 
wbolly owned by govern//1 ond hw powersector since 

6 -anmnia has generow domest: sources 01 heen resporsiale for power gemeration, in gene ul, Toen N Oeolend //ely 09 
iranvnission. dislnb j,ion ond ele/ricity •oles powergenerotion such os 'vdro, noluro| biomos• god, 

erergy. Energy provided by diorcocl 
on the no nlond of 30/nio I· olsc p·©9!des biomogs, ond cool various eforls ofe rn iond and fire•ood occount for ove, 90% of KI 
bulk power supply lo State Fuel ond 9, tode•elopreBourcessuen©6 001Lrol go•, cial energy con• JmpTion in •ecoui•• and accMs 
Corpottion (SFFCI io Zoizibor by meois of ad hydropower 

lo electr cily ,5 'boul only 1 0% 
o submarine coble Plons ore alic uicer woy Cool 
t©suppylheislondofperrboir/scmewoY *le,undele/ricenergyoccounl-0,996 
,•2007, Otherenergywirce.likecool,solgrindwnd Cool reserves n Tonoria ore estincted / 

1 200·million •cis i. the vern and scul 
westernpansoflheco•nt• Coals,les n<IJds 
Kiwiro ord <olewako./Mchu/oma. Although 

•ZZL this resource 5 c•clloble !/ lerge quorti,le6, 
-0 - 

-==1 ifse•oloitolion end olilisalion isie• low. due 
-*---1.11 to lac< $ economies of scole gid ovolluble 

infrcs·rueure Nevertheless,lhe moll Quantity 

--3-1-1- Ii]LW"Tf,=t*TI.f 04 cool,hot is mined by o priiate con•pony / 
Kiwiro is used For the generation of electricily 
/,ch 1. sold to li• Q Tones•o 

11 
11111'*tiwn i : i 1 1 Nalrolgcs 

Il ,!1 ' 

1 1 Noll gas I 
. Songo 'ong' slid i wos 

confirmed in 1977 ond recently. Ihe re•erve 
audit pu's tne gas resene Dilounl ·D La 

4 1 Gr•vIA .•n••as foi •nzo,i¤ 736·billion cubic ·ee· (BCFI In 2007 

inverors. Songo iongo go•, Sanga•, st•ded /107//Mil-*-/.:/ I.· Fr constrdi©r o• go• proces5ing locil lie w 
a pipeline lor'he tron:parlohor, 01 gos from 
Sorge Songo islund 01{ le south ensloin 
coasl of Tcnzon,0 61 rn.,nsol n gos ppeline 
o· 126 k - .0 'or e' Soloom. As ul 11%,dro 2005, 

.lg Cls WO' Cap*!e of „erc••ng//ul I 4,4. 

192 MW leeding the i,o·ionol g,in 

Natura•gos wc' al50 cur,lirmed ir, Mnai, tio¥ 
mdI Ta.esco ho, eniered nto o PPA lo supp 4 

GAI 
garerat on 10 Ihe so.th we'tern Fail ol lhe Hy.O 
counlry neor the Mozombique bc•der Tnis 

... sources expected to come inlo operitio,1 

h .''t in 2007 

-onesco Is In the prece• of ocquiring 142 
Mw of gos fited g'9€,of,on 01 Ubu•gc ond 

. 2 1#0•g•:Noc•ma•r/T•nmr,oben,gym/rk,•cncff.g.Ang -ege·a in Dor e• 5/ c,un. Due ·. I e b£,[1 
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D 21 st Technical Convention hydrolog, thec¢ npony i. 0 1.0 in the process 
of lels...Ii'lls gen. on el 140 MI TANESCO 11 a 
c· Ubunp lo be oper/ix/ / /e end cl 

Gline,/lk. Con/lbu..n 
2006. This is b olley,ate the cur-,71 power 
rolioring i, he counly --- 

Hyd'e 92 -Z:IZIC 
The t©lol hydro poterliol Miaole i. the -- do -Le•1 
cogr,-r, is estmotec 30 be 04 3600 MW - --- 

/ 0 /»Trole:M I 
wH h o nn uol i m e new y copo 6 i ily of o bo,t -c•n•I•W?4| 
20 000 0/h. Powever, 01 this 04 "w 
15% has beer ex,>biled 

Insiolled powercapact• 

TEe tote ins,clIed ccpoc,+, •r. Tormnia grew 
from 512 MW in 1999 10 897 MW in 2005, 

fepresent ng 6,696 ornual growlh 
Fg Q P•r' i.. I 'lu.e Jrn.,ihri I. 

-1 growth of 'he electr dy sub sector 
I-lall•-rmald.*0,»••I-d•nml® Julne200G 

showed 0 4,gh incieose due lo IPPs' „w'led 
generali:,g /·s or JE"go ond Tegeto 'reas 
in Dor es Soloom As 01 Jonug-y 2006. the ./ 

mo,or /4 contribute obou! 
1, 33% 10 48 

entire 

A, Ri,er,mm/pow,rplant M. 

7 - €, 
GraaIR-hahyd./rn 

/10,0 80 /1/ 

K.tu 200 111] mill 1- I. 1/ 1. 1-6 !*i I.•I- •• .i ••9 ' ••:I 
* h,drosy,te• 

NYU 8 
44 Cu•fome·or/,16 

21 

par•on, Folls 68 FIC „ Ile obowe il Is clenr Ihli these , 9,1 .lve• coun·r, to le norh wesl where I nportall 
will huve o ... 6-,ing on Dower 5e:1¤r mining casorne. ore situaled Demald| I: Lower Kihon• Hydro 180 
reforn, m Tai:ornu end Ihe resl clurile J scaltered 0/ relofriely low.n olher areo 

G/diele]. plan' .0 
'cnesco bes,de,Arusha, Moshi /1,mon,oro•ub(ro/) 

Songo, 200 
anc Ihe Vwor,zo h* near loke Tangony ko Generallon, 1•ansmission ond IPTi 100 /h le Da. e, Soloon curcertly lakes ub/,t 

dls¢rthution 
T-1 in,lalled copeca, 097 60% oike :1:.liono| 5.ppl,i 

Geree:,on 
Vorious grid *tension prolect' Dre be ng 

notion•I grd's generotii copocity The Gereintion m T-zor,0 Is dominoled by o plullriedtosmeng-henihenationolg·ids•crn 
groA trerld and onfic,paled fulure demond depen/,ce or 11,+0 qeirrolion. Du,ing ori 220 kv ond t eitcrd the grid on 37 W 
i' sho.•n,9 99 1 fines of insuH cler,/ roi,1 the inito led co/4 0 electr fy rerr•ote •reus 

5 0/equote 10 5#4 Wie Mol reed; Df ihe Imperallvesloreastern Africa he foc,1 of the grid s renglhaning *ill be to 
counNy 091, recentl, (2005) the genera•ior, 5/ltle .racess /·calting one.slerl, Alric/9 triousinriotivessuchos•e Soullie,i,Alri.ul resources were s,glificcolly streng*ened bi gid linking Zamb,0 ord Ker / /r luture Pcwer Pool (5APP), Ihe Kile Bosir iii wive le adding of Iher·nal energy"Mr Song" li poo/riding anc others, dent,fied tne need Inter b govern,re,Iol 'gree,rer' fegionol Terns of,he long erm forecasis ord plonnirg hove bee, entered,110 between ihe relevonf 

co-operctioninthe energy /Id and cross Diseslimaied f. chonge,hisgpne.1,0, r„x 
govefnn·erts {or tiis border kading Ourp050 and lo diversity #rie Tesou m To include coo'. 

gas 1 ydro ond ofhars lo wpply 90•,0101 DIS.r,60110, For such 0, energy ncrkel to..Frrohon. 1 
dpi, orid Th change is depicteo In F 2 3. 0, odequale energy corrier <·ian mission Disk bit!on se.ces ore ran,lcied vi[] 

sy,·em) linking ihe vorious p,licipani und Trcnsmissin. 93 region,1 011 Les ond wrlow dilria 
Irade·3 is esse'liol 01"I. 01 he 4800 emoloyees obou"000 Due 10 Ihe size 0-the courtry Tanesco has in 

ore situaled within fhe distr 6/ion civision, '13*lhepppose/th'paper'orei•Oon eitensive 'ro·,imision 5"·n consisting M 
se,• ririsome580000,9/ome<s acrossthe ihes,developmenl•butonly'¤po,/oulthe 298660122Ckk l 97, kmoll32 kV 
ci'untry on 'he customer 6«>k, 

stroig,c role Ta,zonia oughl i play w,lh ifs ¤r•dI 824 km of 66 kV Ines k con be seen in 
00'egic ene·g, iesources in hydro, coa or,d Fig 2, po•ver reed: 10 be cow,ed o,er a The moiont, of c ,•torners, minely 5991, D e 
gos os well/ / geograoh,al Jiu•eman' Ir, le.go disionce 'ion, the ni¤in resournes in in /r es Soloomwhic' blheco orea with 
lis seclor. os con be seer Imin Fig. 2 re Kulh hydro] Inc /9 ead (gas) 0 /0 reobonoble ¤C•.0 I|•'r,Cliy 'S+fl,U|,0,1 
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s responsible for the regionol rekil ser. ices T-ne- - 20OG 
0- collecion, billing, Lu<u £ prepcio• ord • LB,Y•»t• 201• L -4 levold /02 1 

cu•lame. se,v •e' 

4..•t 
Collecliors 97% of ore currently 0 billirg 
o Ic¥,elcu Last,t „„„ver Tsh/CObnfe. 
gon Jn· C istornergrow-b ( id e•ectrificahor 
wo• good th/ |05t COUp 0 C ,ea, but mc·e I W 1 rm- 4//ti mr.n 
focus z Il have to be on the r * cuslorrer m 
to ensure f,noncio .¤,10• i i• of the util 
in he fuNre Focusw Il ha'•evobe ci mining 
cus-omers o. cther com,le cial customers 

Ir 15 compare ver, fove(·obly with ine 
i•e,glitouring :ountries of Ker Q ond Ugc ndo a/#4•W/••//•Ll . 
b"are currankly d tuil'ret' ct:e "co•t o 

. L Envisogr'i.r,r...nor•nneirronslormo#,01, /50ei,heD,i,ne,sp'on sipl, Applicolions hove bm locged .11 
11-ofionalregulolor fc,tor,·Incre<les 

Vision lor Tones,0 $ 5·billion investmem Il 2012 ihol ·rod!rig *pighbuqcountle, I 15/50 
will increose me custormer bow to obou furewn/,/lheutilitvwilhuvelo.truclurcib 

Aherhs"ng forprivo•,se'on 
1,2·million cuslomers, dist.ibut on civisior, 1,110 ·'wires" ond 'ieloil' to 

Tanesco wos isted lor priv•,50+ on in 1997 nter fortne addiliong cuslorrer numbea. M .,11 provide som 2 5% access " eleclricily 
ond=ecifieproce=was follow• dlop.Fore ir Torlanio The greates' concer,rotion v• Il Conclusion 
Tanescoforsell & For·hispurpciMGOT be ./. urbon are•s crouid ihe moioIcities 
enlered irte c mo-Gement cortact .th The chollenge for Tinesco In the nexl flve 

but •i# c dedicoled effort ·o b-ing eleclricil 
NETGroup Solul,ois (SA) in 20••2. Ul lit, 'ears,8 to service le growilg need of C rom Doph gr d end off grid kppliew rural 
performance and sust'incb,114 .•35 ochic,ed cu cmers n order k> provide the SilrOJ|Ut 

cus•omers Al imponontteo•re otgrowng 
through various business improvenents Qid for eccrlomIC growth n the comlry Mile 

the business ./ be tc suppl, additional 
turnar©undoctivites DLetothisaid foleep reforming le bus,nessin ' chongng powei industrial cnd mining cL•©mers. 0.owing 
one,co as a ver col·Integinte© ut 11'y it wos 5actor pnvironmeni 

the bug ne 0,3 4 will Bnsre of nua' bales 
delised ir 2005 intheorderof 600/GWhardidemondof 11 is /nticiooled that Tonescc will be an 
1hes¢rotegicv50nir,forT¤,escolughtnow Q0C MWb.2C12 orgols.lier in tronsformahor anc .... 
tobstoensureser.iced@live 4, until econ ornic et least 2010. t will be c• essence 10 

To ach eve lis poiver sector refer, and 
gro* 0/ tie -Al'al maximis,r j of relurns follow One exec Jle Ihe vcrious stictegic i,•le its Organisahorcl change gre "essoly 
60. shareholders. referredl 0 n Mis pooer lo ens/e bus,rass 

impe'cl,es k> provide the ploitorms 10, succe@s ord ·c meet the ecoromic 'rowl' 
Challinge,lacing Tinesco grow# and de ivery 

envisoge by GOT & 

The u'll ty currenil, 6 engaged ir o rolling Power *tor reform and u,ilig 
powe-rntioning prog,crnme m"lydue u Ihe res"eluring 

hy'ir,log, situl 1/9 -he legIc of 'ructiring /4 yow do noi like clio ige· you're /,in,/ +0 
the bus ness or pivalisal an rreo- that AU re•evgrce e•en less.• 
vu,ious ne.rmol long kerm ut,ity orocesse5 
wd iniliolive' are de/B orpostponed hiswisdom from Tom Peter„r in his Jook Re 

€,11!cipollon of Ille oller•,1¢io• of ·he uNI,t, Irragir€ 5 surel• appliccble n'lle/lowlric Mart€c 
enviscge..... 

-he rrlo,n r"lle.10 , ur be summonsed os 
foll.. Aso veriCO| .Onopo|y Tones•o's reg.# 

wes under MEI unlil [Wl,RA -¤5 
• T hr + ill nnrion' denlane c"lor be met coerahonalised in the wond holf / 2006 Risk 

•eovy depen( ··ry un hydro Var& / •en¢es geleroi,on ore Impcai,10 on Tana co 
Ind il is C eor Ihol Ihere will be i hnr,ge In o I Management • 4/ily"supply lew cus'rrergcuickly ·he secions 01-he bws,i- asoppideo in Products & Services enou gh Fig. 5.11 1$ most I kai, 14:,1111 - ch¤ le,ige5 
will come grodually ·n lie bus,i,ex and • Inodequolebus, e/Fle,/onciprocesse• 
will choilenge i. Dorma] Jnpiotion and tosupportlhe husines'plon for 
Strullure 

• Skills i.eeded fo,growing lhe b„„ress The M " Jurn nol,of ¤ilhe IPP51/ rhefrnal Electrical -hestrual,ring of the u lil lculd| telocused Utilities genero•,09 -Il be broken wilh bnesco i own 

10 In5ure tiot thi wid chollenges ore wel Iherniul ge,e.©hon ond Ihe adding 01 shor! 
Afierde,shro, Inesrols¢wrrent!¥ir¤/a•e lermleu•egosge, eral, n durng 2006 Ind +27 11 886 5378 
cf .¢oh I sotion u,/ rea / anisation -c mee• 20C7 Dur,ng this grow-h phase 1 ie ene,gy www, martec co.za 
Iheenvlgogecutili,Ygmw-holsorme/59&anc morket•¥,Ilprobabl¥bedv.Inped,opriorce 
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Green matters 
by RE Ziets men. Geopowe 

The developmem and expar/on of Ille Iransmission and //rlbullon infras#u/ure In Soulh Alrico //s by and 
large Werred over Ihe post years. due io various reasons. The resultant delay In fhe investrne,11 and expansion of 
the Infrostructure In munictpol and Eskom neh,orks hosseen mon, lines reaching Iheir capaci) and subslationi 

meed Ing Ihel rm supply copa,IM The volume / new power lines and subsialions thai cre pla med lor execution 
over ™e next fiye,ca,$ in Soul Afric/ is phenom enal. 

T•e co nstruction 01 power M Md responsibimes. wl,ch $,0.14 be disclosed In Tme Enviro*.mena/Consewabon /,(E<W 
subs·otions orehowever reguloled aclivities 'he Innugl repor. -Ac, 73 c'1989 

in terms d Ihe environmentol legislahen ond The directors of a utilir nu/.here•re wsure The Env,(cnmental Conservo·ion Act Ae 73 
ia regeloporls F©.mcI s Jlhorisohon is required thot ihe following mronmemly rec'ed 01 1989 wa the first Actio polroduce *e for soch hne ·holis te be /•ecled ard tr 

responsibdities gre implemented in order M requirenent to underloke on eivironner,/ eoch Urio, rhor is fo be construded Po,t 
ersure mpliance vah the K ng Code im:,oj •sseEsmert {Ei• in 5outn Africa. 

e:<perierce has sho., 140• such a Jlhcrisotions 
w take seve·ol mn©nlh,to at>tain For'unotely ' Delermining the ,fility's 06//ires ond Section 21 of •he ECA provides " Re 

v/lues vhl/'5 en•rorme// wilh the new regul/,mlocome ncluding Ihe /0 eFed in Minister of Emironmen/l *oirs and Tour,Em 
64 2006,1,me hmi•,hoye baeosj,p,joled for policy, me, Dy no'ice I lie 00,ernment Goze•e, 
lemiewcrdgronling/outhor,sotiors. TEa • Delemining N str Item '. ochie•e •he idefl/ C/# 115·ed och,ries, which n his 
overall•irre period reguired loron ut appi,cotio' IN's ob ectwes ond to imp emen, 5 /0,1,01 mo, ·,ove / dle/r mental efect on #e 
con •o•.e•rer exceed le g Jideline periodi• Ihe env+ronment -he dentilication lokeb pice 
applic/ion is nol complete or iladdlflowl • Ensuring tha· elfech,e end proci-! ofterconsulaton*,th cekinc•he·ministe.. 
iniestigalion' a·e requesled miromenial proceouri ond prodices The ae,vilies ibil we,elisted include/nd ue 

areinplocelhal pite•!he'/,4 6 06sel and tronslor,•alion. wer use 0/ disposal. 
The purpo58 of Ihi& poper,i to infor. ed re•tation; elecfricity generalion and distibwlion. resource 
eleclrical er,gineer, ond elearicity ut ilietof Ihe 

• Monito.ng.rldew,luol•ng-,rnplemen/·Il Inewolt/namea fe'. 
environmentol legisl•hon Ih,· exist•. i• orde. o en:ircnrrentol reliled ska/gles. pclic es, 
A they co,ensum Thollhe in{rastctwee thol manogerrenl Fle·lormance criteria d Regulalionsgi,nge+fectlothe EIAprovisions 
they'ave cons•fucted anc plor fo cons•rue, is busness p.. undef the Envi·onmental Conge•olion Act 
in complionce with the Act cnd ils regulalion, Government Notice Regulation 1182 (Rl 182, • Ensiong ihi· Ihe ut,Jil complies wil all More mporton•ly the ourpose ollhls p¤per fe|e¥Int In•irormentallows, regul/•10•s were pron.Fgated on 5 Sep mber 1997. 
is to moble ul Iii€5 /0 commence wilh and todes d bes' b,siness pm/.ce, RegLIa*ion 1182 idi ilied certain activities 
Ihe rele,cnt opp|icalion510. en•iFonmen' as act vi•ies Ihol were cons de fed substanliolly 

• IdenliNIng oulhonsgtiorl. Key en.fonmental re#ted risk Is con•truclion osibsmtions detrimentol to the ervironment. These 
ed power line, moy not commence wilhoul are•t 0-11 early ige in orderto develop 

6 relevont key pe•nmence india,tors / regu utions ve omended b, Governrnrn 
d outnorisohor, which lokes or owrage b l"goodervironmentalond sodo[ Nollce Regvlation Mot 7 Moy 2002 
wpro*,motely six mc>nls lo obioin. A six respoisibil 4. These regualons hove since been reploced 
month deloy in the upgroding or 8&1061!5hment • Regul/,ossessing...¥irolmeillimpo. by new ./latic·ls Ihot were passed by 'e 
of ./rudure 'lis (*ial I the .... edihe pe.formanceoud·rfecir,en=5 ohhe min s·er n +11 2&6, cni come into eHed 
sem,ce delive,yr is significant and ay ho.e utility, including „directors, to implement 0·, 1 1,1,2006. 
po•enliolly ca·oslrophic resul• acceptob e erv timd impoclmihgo•09 The Bionci En'ironmen#o)Mo•agemwi A<r measvres Environmentallegisto'onond *dEM€ Ae 107 oF 1998 
governance The Contmo·ion of •he Reputric 01 So/h 

/'ca -Acil080f I996 The principles of NEMA InC|,de *01 decisions 
King Code or Coip©re fe Coverno•¢2 4 mus• be loke. Ir on open and Iron•porent 2002 Eve.yone hos ·he righ' to on envirormen, morier and occess to informotion r,usl be 

thot ms re horfrf'llo tneir heolth or .ell' The King Code on Coroofole Gove=ice 11 prov ded in accord•rce wilk the Ic•·i· 
grid everyone Has 'he fight /O have 2002 e/oblishe8 being d,reclors of 0 6„ ess 0. 

the environ„ent protecied ror ine b„/lf In AP' 2006 le Alin,9, / E,woomen,u) le 10/ poin' 01 'hs coroorole governonce of //12/ ond futurm genero/,01,5, Ihiough /oirs ond Tou'5m poMed regulations in lemi' 

In,Jigo:4011=412 f responsiblelegisloli,eandothermec,ures,hoi ollhopt/501+98 Notionalinviron,nertal 
preve/nollut,coondecologicoloegrodal,or, Monagen·ent Acl Thele rmgulabor, re*ce 0 'siness· Al'hough monogemert commiltees 
prn-nlecon;e•otionondsecureecclogic/ly Ihe erviroomen¢•l (Elf •,h 10,[7117 oelerm,red terms 01 impoc, asessment refe,ence, 
susto,nobie d-velop.-1 ond ihe use 01 regulalions 001 *efe pfomulg/ed in 'arms 

roles on r,Llions •¤rislilule on importan' 
nofurm resmrce, while p.cm/ing lus/,able of le Envrrenmenal Conser¥atiorl Aa element of the procm, 'e delegolion 01 
e•onomi• and social de•elopmert ond irlfoouce new provisions regording *410 4 other conimittee does w in 

en¥,for.enta| manggenenl •romewoil o.y woy mirgate or din,pole Ihe dischole o{ Should le *il'sactions p/entolly.c, all In an 
,hed,fecto'sollemdutiesondrespons.Witles· el•ronmenliholishormfulb·hehealthorwell Thelworegul/lon,R3860,0*387/2006 
Every monagemen,team shovid a;soodop' beiog/thep,Iblc, itisodv,•cble,ocor/ur·o mkpp'OV,5,Dribheunder'l-gotabosc 
u tormol chorle. dex i,Ing Its U ond fullen•,roninen,ol •npocto=essment assegsmenl and Roping/EIA respedively 

16 



The ultimate protection 

*kf 
Industrial Power System Protection 

413 
RE_ 610 conslitutes a series of relay' 
intended for the proteclion and stipe,- 

Fision of the medikirn vollage systemi 

of large Industrial plants. 

The series comp•ises Ihrre relay,· 

the feeder protection relay REF 610, the motor protection relay 
REM 610 and the Ioltage protection relay REI] 610. RE 610 

proteclion rel.l inrnrporate a rerno.able plug-in unit for quick 
installation and maintenance. Once the empt,; case is fitlert and 

connected, the RE_ 610 relav modille m be irmerted •fraight 

into the rase ard k ready for use 
Together, th/se easy-to-use relays offer reliable performance, 

which ens,ires disturbance-free power rlistribution to industiial 

procejises 

ABB Oy 
Distribution Automation Power and productivity 
wAw.abb.Comlubstationautomation for a better world™ 
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...&•menel Maragerien¢ • Thecm"ruc¢iond fcce,esorinfrasructure the reg u'01 on' do r.o; dIB}",sh bet.ween 
Amendrrer • Acl. Ad 8 oi 2004 Ircluding /„cc oledl s-ruc//5 c' disfribulion power line will,in a c or k»yn: 

inFro•'ucture, or lhe generolion of ••' d kins,rission ines ihol inlerl nk power 
/clion 24(1 of NEMA, Ac• 8 of 2004, electricily v•here Ihe outpul s more •han 

10 MW bul iess mon 20 MW. stations wil noil Ian'.ission sto·ic. 1•/TQ 
(wli,i h Act €one irlo e•lecl or, 7 Jon•or, and tne,1-feed slclions / Ihe ouiskils of a 
20(15) prci,das Iliu' i, order to giye 6 • Theio,Actionullocilitiesor ilmsfruclure, c® cr own. 'he v¢itage levels 01 3,/b/ion 
to Ihe generol ob"tives of i"greted including asiocioled strutures of ci' cr lown in South Airic• Introstruclure, to' tie fr•nsmission s,stems lithin I ono 
environmentol Knogemen·, the po'ent,al distrib/,0,1 of electricil, obove ground with •re typic/hy :ont ned to 66 / 88 W ind 
irrooct oD h envirotinenl 01 lisled octivilies acowil/morethor 33/xdkss*or · 32 k//,ough 775 ki c,gr,bu lin 2,/9,1 s 
mus• becons•de,Id, inve;'•gote/063es/•0 1220/ do exia. The volloge levels o{ trars,•ission 
reporled tolhe competer t oulhorily chorged by The systems in Soulli Afric• are res-ricted *o following act v,Nes T*ore direcly re|Q·ed th 5 od ith ginAhrg fhe re|evenl e,Wro wnlot 132 14 275 k·,1 400 k¥ ond 765 W The to electrcity re.,re a coniprehens,ve Ina 
authonschon #orcugn e'Wronmentol Ston/Grd osges•ent tinwnission vo/ge Ieve|' for proce•, power 

The Nor om Worer A i. Acp 36 of l Ma nt|ucingc•c-ingandEIA,obe¤dopiecil inesareit,cluded,ritegucen 387cf•dikan 

ON 2 704,4 June 7999 order k obtoin authorisahon Verelore be inte.picted Ihat a comprehensive 
ossessnenl process [scoping & EIA• is req•ired • TI•const'con ollacilitieswin'os'u:fure Occ•po•oncl tleo•*4 ord 50Fee Ac'. Aci foroll make ircluding "Ernission lines This serse•s ossoc alec sroctures er 

85 oil 993 - mo,or hazard is•e'* , 
•rlrcerJclure, for the generolion I tansmissior line' ore chorcclerised / their 

reg/ro,5- GN '692'i 30 Jul,200 J electrldly where Ille ou#put is 20 MW or relorively long length and • mar, ilstances 
more, crlneelerren-,ofthefocili•:over ·herroulacossE·5•i•dislurbacenvi,inrren·•1 Environmenlal aulhorlsallon a com.ec orel n ..cessof 1 hect're, tracts 0//4 

jnr•£,rucfu• Ap• e/6c'ric,9 •nof requices • Theer,frulionorr'*11,1185 or,r•rostrull' The envirine,tol regulotion do 0••Aor,5•,lior not prescribe Iircluding osscc elect s·r,ctures of 
ony mandolor, ser, tude wid,h for power lines invislacture, or le 'ronsmiss'on c.0 The former regulot co delineo the con5trudion, old dist le bUI,Or 01/bove ground elec""I wrih w dths w provided in Ihe 'elevant 

ereclicn or upgroding of foc 1,1 es or o ccoollyof ...0 NRS soecific.,oos more. ore generall, accepled os 
comme,c ¤' elecmcity generotion .vith on bes procke 
outputof alleas! 10 MWondinfroslruclure for •nle,i%fr¢r+(c• 

(b) Subs/·ions 
bulk supp gs I 4 .·ed och¥,Nes This ce/inilion Ele,trical engi™·5 ho•ie o leodency to be 
woscloorintef,lsof genentionbirwniooeri pec•lcard •oud perhapG pTe•ei •©re &,lteeinte-01•0&k•tionscrepe# 
/interprefalcnirterms/thedet,nitionorthe de,oiled 0/ descriptive definrions. -he 10//swellde{ned,itiereuula·icisasthose 
term ·'bulk :upply . The ·er·n %,p•rading wis toi c•ving i.lerprelotion el tte Foregoing c pcwer lines. -Ii/•,5ted adrities en,P ics,se 
pie,•ousl, dUmed di,™panaon De¥'r,2 ,• de,»ore >©Tnop, in order ge•,01:DA .ch •0 or .....gineer 

re"tes 10 exis•ing 5ie, volumeorcooocil, of an exisl ig 'e productio• of electricolenergy at (c) Po»er I. 
Wit,. 4/0Nonoratiarcclwit, bu,cidnet opowers/& Eled.,cityis:reMedolepo•er 
iii,lieeregulororrouliner,10 ,le,uncsondllie Thdei,niwinrern·5 of powerlines is wei' Moncr,dish-Nbu·adotasubstal,or where 

replacemenT/i,c'ficien·orcdplort where definede,ceplthonheterm 'copociTY shoulc inn·osle,sesia vollogeleval,st.or,Jormed 
6 cid nol hove on rn<reased delrime,/ol be uld"t" 06 volfoge le.el Power lines The dose,iption of Ilip oclip ly dole, •-he 
e#Bct on the 'relisted environner,1 'sochy,4 I/) Alke schedule elle con:truc'ion of fccintie• or in'·051"clure 

regul¤tions. 1.1#!ng associaled structuresorinfrashudure 
The curreol regulohon5 + controsl cleorly for tile gene·obor of electr city.4 The term No cu/or,sclion is dist iequ'red {/ the cons•To,on nguish be·ween ,ctivilles tnct hove ailher 

/ 11 ky 22 W or 33 W po.8, lines unless co•struction' In terms cf the regulohorls means 
o p"/.A low o· o pcter,noll, high 'sk thev cro$s o wellond orolher e•vironme•tolli .buildirg, erection orexpon3 •n of o ·ac IiI 
•linpact on the e,viron ment due to & eir druclurs o• efra....st#ls Ieeestalt* sons h'e oToo inheier' nor're Acl vites th. hene been the unaerak ng c; on octiv,4, bu· exclude ¤ny 
dentilied as hoi ng ¢ relallve , low impoe Interm/ReguE·icn386, abos,cossessrren· modilicalior, alterotion or upgroding 01 guch 
w Ple en,v, 0 ne·,1 ore co-egor,sed In !118 process le/irg to author;solion, is req„red loci',11. sl.Laure or 4·051.3/ure ne does 
schedule / /go ot on 386 and am " biect #0 for fhe construction ' 44 W. 66 P ond 4 resull ir, o /ange to ihe -ture of the 
a bosicas5essrrertprocess ·cf erwironmenel 88 kl power lines acti¥,17 2e r• unaeraken oron increcae in Ihe 
author sction. Activ tieS thal ho:e been I lerms 'Regulcill 387. a scoping/EIA producho• slorogeor·ronspcrtalioncapoc,* 
de,ilified os ho•Ing o re lorivel, high Impact process leoding lo ourhorsa'ion is required c•·hol Fooilily. skudvre or Ii{%St"Clug The 
on the envirignerll ore cugorised in Ihe for-heconstruction©•132 kv,27. I:4 400 I le·rns '55©ciated srructure' or Irfras/dge 
"ked/e & Requ'M kn 387 000 're subiect ..d 765 W poweilines in lermsof le regulations/sonsan, t,Lild,ig 
to a comprenensive en,i.nmentl osseismen• or n·rostruc•ure 'lot is "cessory Ior the 
process which includes scoping and on EIA Thelore@* te . /p y ·0 I'la yollge Jevel fullion ./ olocilityorocrillorlhot s.sed 
pr'cass tor ervirormen:01 / 58 des / ot jh cuthorisolion The e pewe, Ii,e irrespec•,/ ot foronciltill•ryservice' ube•roinllie+•clil 

theeclual lisled and specified gclivities raloling +0 tl,e vollogel€velotwh •hthe oo.verlire 
A substo·i¢n con be inlerpreted os being cr, maybeoperated, Tkerecre,nsionces where o cor,ilruction olipfra51ru•·ure for electricily is ossocia·edio#'crrul.·eoranoncillo• ser,ic' powe' itne will iniol y be operoted o· c lower provided in /15 paper ©r use from I powers/tion gener'ion 

. 

ve|hlgeurili|ce,to r•,rifros! Lclure is plovIC. 
Thelollow,/octv,/s havoredlicllyreloled The foot,holoW/power/ewmperhups Powe. lii€5 ©re normally cennecled 10 0 
lo electricity require a b.ic ossessnent 1/1116 be uperoled ..3 Wd¤es nol exempt sub5 c,Iloil -hot Irailslor,nsll e· vo tage level lia,TI 
process to be rcllowed n order /O obloin ,/Min a sroping/EIA Jull'urlio-,09 prior 10 0 prilliaiy vollogr lo,elti, 0 50,0,idery voll,ine 
aulhorisotioo: cnnsliu,·ici, leve The·oc·lhain©auihoriswon.srequired 
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for pow, lin/„/a voltage Invel & 33 /ur d thot Ine likely 10 /ve inore significom Lisled and specl•led oc//ls 
le,s, •oy Irn. , IM•ubstoliong wilh a vc'toge e.viron.eol impoas 

Scnedules 
|eve| not e'lceed ng 33. should ols' be The opplic/ion Is norMolly prepared by on 
exempt ·rom on environrre••010.••ion, The iwo Real,!01.0,is 386 ind 387 0- 2006 

eilviror,nental ossessmel• proditioner •EAP 
providing Il t Ihey 're no proposed c. es h cor :.„, o sel,edule. Eoch of the schedules 

6 i• appoinled by the electricily vlilit) to 
IA,ron.enMI+Sensiliveo,eas lists le ¥'rious 15·ed activi+ies as calegor,sed 

/1*e Ille •pp Ir,cnlorlbeelvironmertal acco·di,g o the opplicoble ossessnent 
As{]leirilerpre.Ictionof Clousel/Illekhedwir nul;,w,wilon 01 the works Tne EAP musl 

procedure 0,0 deliges the ccli. ty rumber 
©f Reg,lations 386 u,id 387 IG » replace the deterir,Ine w „ch of le two procedu·/5 is 

0/5cripfion ard iden/,cor on c *e corrpe/,·t 
Brins genealio,i 01 ele'tilcit, .iff r propision of/1906 eloche applicalion. I is advisoble/0 

wl orii pei ocnvily. The scope of /he rele:* 1 d eled'll .bst/,0/5 lilli un nslo||ed d,5......of Froced.ew./. autholl 
1,sled activitie: perta,ning lo elecrric,Ty ore traimforinercopor,tyo[20 MMA. more, ore especilll•in//coseofsubsfot,0,6 
col•eclvely 'Jmm•rised 1/ paro gloph 4 3 footor nl orea iii e•cess 011 he =k·e cre subiect The rele••orl en¥ ronmentolouihority Is 

to 0 5coping/Eli process for environrrerto The schedule of 1-reutter Rsgulotion 386 1,54 -he wl,ged to ocknowlaug€ rempt of t•e guthor,sotlen. wll,lebub//lions wil or islalled activilie3 idenlit ec i' Mmi, 01 Ihe Act. wi,ch upplicalion or/ed/"pplico ion,12 istound 
trarsformer ccpouly 'less Ihon 2C MVA cre 4 6 wmen wl·hou' em,rermerial notto oe il• or<der. in wrting w thin 14 days sub;ed tc a basic os5essmer,1 ey¢,uolion authoriso™on in respect 0- -hich le 

Ilthe appi,cant inlends Iindertoking I'lore }hor 
(d /wer ,•vesligal,™i, ossessrren· aid • o,i·mun cotion se i o,s 

one awl/te sorre broe 5, a 1 32/ 1 1 kv of polenliol unpo Jo f cclf¥,Ns musf fclbw . 
Power sm,lor,6 ¤,e clearly defirec as the firs, subs,ction) 01 c,fle'ent locctions in he some procedure de5cribed in Regv|©tiODS 22 ko 26 
liOed orti.ly. o:IMit• llc) ir, 11,1. :/edule / pro•rce, seporate applicelion. n respect of b o *essrren·. 
tbe ie,Ju ul,uns Provs ur s olo mode lo, the d,HeroN locolions musl be subx,Ited -he 
nu¢leorieoc'or5. cempeter,louthn -i'yrnayho,i.e:·ei,unhewnten 19,9 sched,01/ 01 Regulafion 387 lis•s ile 

reques"tlhe uppiconli granlpermssior lor oclinlies,deitified i Irms oillie Ad wnich 
W) Underground c/'es 11. wbmissio,of osingleapplirotionin fe•pea r,1¤, nm c. Imience w,•hau• enironmn.01 

The regulolion, excluoe underground cable of 011 Iheodivities. authorisotion in respec' c· uhich 'he 

Ins./.tion,0 rre.pective of the voltoge level, irweriggtion, Nesgmenl ind :0·nmunicalion 
I. 

as 6 4 reler o i,ly,O /.8 d st·,bul or / elecl•kir, of potenliol impoctof cclivil esm,*cliaw the 
6-groun• Aill,nrihollulibir,lerinscloolr ArEAPisopersonwhmonagesonop/,co,•on mocedvfedescribedn Regulof:on,27,036 
inslollotionsurenotrequiredunle•s.he:06•5 foren'pronmenl•| [lii|1'i•,isoton on boholf o[ foroscepngond/lA. 
are to be loid ihfough or enviconmeniolly theapplic// Theele:,1.ity/.litymustensure De'or• opplicobl / reguJon©os 
sen,ili.e aTea such 05 0 wetlend 1. i rk thot le EAP / be lopc,nied complies vil·h 
in•or,Ecs tne aulhori17 will lm-14 requ" regulatio• 18•0) 0•d [O) and mu5t p•ovice "OSSOC,Q•easiroc*wresor JnfrosjruCTJ'e eor,5 

up,•[Irillut on fral 11,3-e ofe ro olterrole suppl, the EAP with ou_ess 10 011 infDr,9•11,c i /1 ils or, bulkling or in-rastruclure lie is necesRar, 
cpliors, even il such sup,1, opllor•s iieed I. disposol fc./Ii.g le 'p.licotion, ...·her or the {unctioning /1 g locilill or 'cli/,17 Or 
henegotinkdowd .,bloiled f'ornonodiocer.1 w ric· 52, ilifofrrolion ls[¤.ourubetulle thctisuedlcrononcillowse. ceoruselrom 

lic€.sed ele[lig supply autharily eledricit¥ 'ility Ike {ar, 14, 

AowicoNon TI•e EAP oppoi,1•¢2 mos• be. cons"M.2 meons/ebL,jding emwo• 
expon5,on of o focilily, slfvdure oublructure 

The&!oring'j !,t'nobtoir igtheenvironme. 
• Independen) 

thol $ necemr, 10· *e undertaking of 
(Mthorisal en for 'rl •cl vity" Buch 05 0 • Posilhe nece=¤ry e*pelisc an octivi/, 6/ 1*c // 0,v modificotion, 
Ii/#rio, 4ar line,sthecompe•ion of • Per'orm 'he w«£ In on ©blective rranner o|'efo·'In crupg'ccling oisuch ke=ility, siedure 
in cpplicnhon Tht. opp|icationisrn'deusing orinfi„Ncturethol does noffes / in ¤ chonge 
on©*010.licm,rillormwhlch,soblo,nobk • Comply¥,IM·he AA(]ndregislro,0, to the nolure of Ike octivily being vt,derloken 
fmrn b re cvont erwronrreaol cuthorit• • [jisclose nlormntinnhimoyinfluencethe Ir un Lnrreose In 1% productior 510roge or 
Do•urilenlo'i,r•supp©Mof oncpplicalion 8 decision tr•n•poeation copgaly of thot iccilit• 'ructure 
orgel) dops, Jeni o• 11 e. ossessnle,il procedure Amr Iron being competer,laodindeper,dep·, 0....clure, 
•h•]t ,5 d4ii,ed ¢or Ilie speciiic •ctivity ona Ihe EAP musl c 80 undele<e Ibe <rk obiec vely expcnsion• meors the imod licotion, cl.des a repor 

- 
3 

even d Ihis 'sulls in lind.. !nal le exler,5,on of Ilterolior Qf • la• i,1, slract•lie 
I applirali..5 40, envircnrre,1/0/horis/•lor unlovouroble to the ul,hly Ir,view /1 lh,6. Ihe EAP or,/rgs•ruct•re ct vihic,• * octivillake• 
3 4,1 De supperlec b' r]0 ossessn lei r The rn"d,dose oll ir,lorm,linn lal hos ihe po"•o! p|ace 9 zu,4 0 monner ·hol 6 pro/Li,wir,, 
regulations prov ide f.r Iv.0 type5 0{ 0•5€•ssment I. '1'1|Oerce I decisior lor le outhe•kn IQn el treo ment. doroge or copacily of the {ac,Ity Is 
olaced.,m, le the basic 05sessinert process the opplicm,01. The EAP M o soasporsible L ncreased: 
ondlhescopingonduproce..Thep' pose ensunng Ihol o pl" ped,clpolion FrOCBG• IS 

/"s,cmessmenlisloof/,deomechor,6,0 unoe,lukeninoccordclewilhthereguiremenls 900®68'Nmetin5'discern/lallotlands¢npe 
of I e 'Bc J 'tioIs. feclurene'll Ilver·al s·reurT//•'cr.Id 

lor Ihe comple,e Lu· coni se o,sessment by weother,ng ond sed,me„I,lon over time, o• ocliviliet. A scoping InG environme/101 The u*ility will need lo provide ihe EAP with o 
Impaa osse•men, process,5 resemed b de/iledscopeof thewo/involvedoswellas phoseddeve/pme/·rrec/oroclivitilhot 
uities whica have Ic polenllol ·C redt .deloileddescriolionofthe,orks Th,sasped ,/ eloped in phoseS overtime on Ihesome 
in .....1 ,/pols .huch 're comp|ex to should rlul be ullder.'In led Ind il *he uid® of .... propel. to crele o ./le or 
asse, Scopng 0/ Frivironmeniol 'mood hos limiled personnel #-f-5 11 11'Y be Wed en·,ly 'luough interconnacto• internal 
amsmentoccoring|Yprcv,desomechon,•m odisobletooppol.lan electr•0101.glneerto ¥ehlculnr 0, paae/non cifcu,tion, shorng 
for the comprehers,ve ,151ewner,1 of Oct'¥i'ie5 as.Ist 'he EAP 0'ith 'he cpplication. of infrnslructure of 11,e wn·inuurri /1 des,qrr 
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P 21 st Technical Conve••inn 5948 or concopl hy 191 •-,Tle propene,11 / 6 1,pe i ld 01 uny r,e,gl/, Ir,-luding ihose used H the ba mament report is accepted. the 
or haisuccessors fortelecomir;unication broadcost ng ond radio compe-er, outherit, .vill consider le corte•ts 

trarsmiss,09, Weauding rrost,of 15 mond 04 tne basic ossessmen, repon, including iny 
••he Acr meons the Nol,onal En„ronmen/1 

lower„:lusivel,used byracioamoteuiorb oltachmers. ond make ¤ decision to 
Monagement Ae. 1 998 0/No. ' 07 9 lignling pvrposes, Flog poles, ond ligh*ning 
1998.and • Gran'"hons' ionin respectof allorperl 

conductorpoles. 0•le Oppl'=.*ion. 
" Regum rreons tne Envianmenfel M De co·,imiss,orii..,id ie .0.7nn,55,0-g • Ref use outholsotion in respect of o I or poM 

ImpocIA,sessment Re/litons, 2006 (Lisied.Ac•,¢i•je5 23 & 24) of le apfll:a·IC'. 
le Schedu'e• meons gc,vilies ,dent,fied in • Request lurlhef infornalion or The construclion 01 locilities of irlros•vclure 

tern·5 0150•n 24® [0] a. (c) 0{ the el, wllic. Irwe•ligalior, 
1%1//05sociuted structures©rinfroslrvaure 

810, nol commence withoul en,ironmertal forthe de·commissioning • Refertneopplicaticitoascopingprocess or re·comrn,55 oning 
ovlorisolion from the comp/en· authority where substor,tiol cddilionol indigotiois otexistingtacil,Nesof nfrostruclure, Cfherlhan 
ond in resped of which the investigatior. ©r osessmen·, are rei wd in order / 

focilille, or in:Mric,uie t®, con,menced make o decision ossessmenl od cornmunicalion o{ golenticl 
underci -*mentaloulhols'*ioniss'ed ir 

imooo of oclivitios must follow Ihe procedure mrmss· ¢heenviroinomolimpoclassessmen• Aeque• foriufherinvesligalionco•include 
as described in regulations 22 to 26 of le regul/,ins, 2006 inade unde, secion 24[5 a reque# -©r bthe. public port,cipotenr 
environnient|impojosseB5mer,• •gulotions. c........ lublilil•ed in Go'er/mont Nolice I ** study, c speciolised pocess 
2006. promul/¤ted in terms of section 24 /, No R 385 of 2006 or consideration o' cllernatives. In such o ·or 
©f le oc·. ccse o m sed basic messnent repon or 

• elecricity gan/otion: docume,1 must be Relevent h*8 SJpp|ementO'y compiled oclivi'ies 
• nucleor reactors ond stor/ge d nuclear ord submitied lo the con,peleni wuth•1, 05 

(a) Gener"*n Of 'Jeclrlcil Lei, well as be mode ava lable to inleresled end 
Cus,ed Ael 0,1) • inoustriolacivifie,•here"Mcilit'orthe alfecledparties 
Ths COn AC'On 01 locil london whichit s locoled scontaming·ed -,e• or infraslructure Scoping/AA 0·hoslhe potentiolk. becontami•oled by inclvd nga/©ciated structures ©rin//ruclure 

on,ma·er,alwhic91™,yploceorestriction The=opieg and EIA proce= 9volmorrore for 'he generation of electr city *here the ©, 1he pomnhol lo re·wse le site for o 
eleclric I o.tpv! exceeds 10 MW or *ere Ike complex and,n·ens,ve ossessmed of the 

dif•ren' p'rpcse, ...ofo•adivi•T,ep'oce.•0€es elemenrs of Ihe focili·ycovera comb polenlio ned ©reo 
• tiedispoiolof.05,3, in e*cess of place r riee di/inc, phases. one hectore namely sub mission 

of • Ma ireolment of efiluent, waste,ole- und an opplicohon ir scoping and the EIA 
(b) biwip & dis•,bu•,or, 0• elect.•cilr sewage -th on onr jol throughpul copocily Where on above gaurd (tjs•ed Ac:liv • 1(00 application for en•ironmen•01 

0115000...more. 
aulhomiation needs 10 De supporled by o 

Theconslruelonof faciltiescrinfioyructure, • Iheie,ytling, 11¤Jldling,ter,1FXJru,Ysiolage scoping Ir. /11 [IA pro[ess, ¤n/pplicolioll 
ir•ludingwn/dstfUi/SOrinfrosfrucli/, o·•reolmen, of gereral *009 -rha daily lorm mus, be corn»led and submitted 10 
for rhe Iwimission ond cistribunon / t'roughpul copocity of 30 m' or more, 1,1, col,#peler,1 u,Jlhor ly beloie 11•01 scoping 
clednci• above ground •ilh o capacity ol moycommence Theappicailisenmled b o 
mow ion 33<2 • MMer,cling, h¤,lillng, temp„ar•·ar¤ge ore·,coplng consultollon with the competen 

o··reolme'lof hozo/¤ws.MI culhority De•ore cor,ducing tie scoping Wky*ir,+he 1 10/Joodrirle 
*s»oAchw• I'm), Authorlsatlon procei Th0 obiactive of 5coping IS 10 "•' the 

scope of tne EIA /1 8,ill 0% ¢onduded in There.*eionol lociliti. Ir,rf,{151,.1.1,1. 80./ssessrien' 
r€Epec / 1he 'cliv' for wn,ch outhoris/•ion 

inciling associo·ed ,·ruc'.sorinfras•rueure The bwic assessn·en t. ocess includes o 11+9€ ps opolied for, such os 0 132 k? power line 
+r©/purpoilintheo•e· n·te./.*cd line aspec·5 required 67 NEAA bul in a wo, ·hul The ·ocus during icopi·g is. to idenlify and 
c;o river or,tream, or within 32 m from Ihe bill•otes o concise piacess Thls ;3 mainly de•ernine issue:, potellial impacts, and 
69/ / 9 riverors,regir where thellood line 

6,2'ed by indics.ing who' irlormohon Potenial aternolives 
16 J,Known, excluderg purposesass©cialedvi h the conpetenl outhorily req,ires in the rubie existing residential use, bL, including: cax!,: porticipol on iso key eleme/ 0 

regu|alion,, Ihe,eDy liminng the number of 
chornals, bridges, dons.and scoping Thescopingprocesculminolesin/he *ia. 

ir#eraction. l e®n the EAPoid Ine competert comp olion of 0 scoping report, The minimum 
/2/Ac,r.jies *eq..:/ dredging culhority. requirements of o scoping repo• ore set o•t 
IL,sled Aculy 4 in This the mean$ thi le compete,t cuthority regulotioils and irclude o plan 01 r udy 

for ELA 40 con*uction .1 fual,hes or 'fias!,JCIJ,8 3 presented wi·' / •'e aopropriate 
*Ingossocio•*resornirnsle¢wie documenlalion e the tirne il ·ecei•e! Ihe Afterrecalvingoscoping•poitherompetcnt 
for thed,edging, 8./.ion In{ Iling, removal opplicolion since the EAP would /Irmad, have ou,horil wil corsider the ertani ond moke 
or mwing of soil, sond ar rock Nee.Img corducted the public pcrtic,potion proces, c dec,3.2 to 
5.]fromaiver, tidollagoor.,idolriver. lake. ond compiled G bosic oisessmem repon • request orner,dmenito 'e report, 
In-stream dam. Roodplain orwetland m *,g fre irdormation specified in Ihe 

regulolis m The EAP 1.4.5 hmeously nol'fr ike • request further olternal,ves to be 
te)Mosisi'Lisfed"rvig?4 2 considered. 

uptertoutnority of tne ,•tention to submil 
The€°•struilion 018/Ilitiesor,nira.ucture onopplicolionbeco•selhepublcpoelopoiloo • rele<tlhempingreportorplonof sludy, 
indJdingissocioted'*rucluisorinfras'rueure pro,•5sondisses5menlwilltokep/cepriorto 
forlheconstrudion/.moslsolon, moten/lor lasubmiss.oneflhe opplication · ....he,coping ·epo. 

. 



21 st Technical Convention q 
When ·he ccmpete/ auttority occepti o from mieving its scrvirE de iver, //ctive, 1ho· tie/ormolion of EMFs will Ir moit coses 

scopirg repol 0/ o plan //udi 'or EIA, the and re5oonsibililics, 01,ch inlur,1 hos o beonng be conbrocted oul to specd,sls. 
PAP musl Foreed wilh the EIA TIle purpo50 or Mhe ailily mgintoining ils licence with NER) EMP' wil '·ovide oppliconts with ar eorly 
c-•he EIA is to. In order foron elecincil, 9·i//Iminoge Iti indicatior / he oreos in whic• it •ould 

el•vlronmeniollegol rlsks, Itis essenticl te firstly 
• address issues th/,ove beer raised during be pole/,0111 oppropriate lo undertake 

t•e Idenlify oil ex,sl .g (Ind peep-lol risks 67 means scoping, an aclivity Co·oper©Ii. g©vernmenlis 
of olegolcomplionceoudt. & • 018955 31'ernitives to tie orop©sed Witoted octivily vugh tne ide,/cation c• different 

in• cornporo·i•·e /,lnner; The dornage which un unnianoged regulgtcry responsibi ifies c,•d recorme,oing 
en:irorrnentolly re /ed U a il/;als likely rnschon,5rns for oddress,rg le reeds / the 

• 0 /e/ ollidentifiedimpoctiondd/ermine 

'esignificcnce oleacM,/poe. and to be wide ronging Il wil Irclude not orl, relevont 0,/0/es 

p..i. .......ms«......Cle'l· 
• form/lote mitigo'io,lmec Conclusions 'ures. 

up and rehobilitihon cos* and heovy liresl bul 
Iblicpolticip,mon,50,05senlio|componentol Ols©saverclhddencosisuc,•asrep/o,ional Electricity utilities are bound by,he relevo,1 
41·e EIA proce&R During the ElA procipublic dorrage, uiwonted rred,0 oren,0, elc environmentol legi,lalion relerred 10 In Ihis 
pclicipak niscond,0/ in accordan=e¥46 the poper in ·erms of 'e King c.de on corporale 

Ervirorren + rego, complioice 0+dip 
plon of „4 for EIA¤s Ooposed to the minimum goveriance the directors o' Ihe utilit• cre 
requ,rer nelts setoul „lhe Regulat,ors, Ahert·le An elly,m legal rompllon-F a, idit is rn eflective ullinalely responsible ord c:cointobl for 
differer..... Iheas....tholebeer means loronclectii... to ..f'the Ihelegalcomolionceof./ utililyinterm'of 
underloken. including My speciolised studie5 enwor,mer,lol relaid legol ·isks i, run• ,+ ch enviror,Mer,/ molters 

and processes, an Ell repon iscomciled,which ·noy prm,entit 'rom achieving its semice deliver,r byofther,uniopatelect™ci•depoenentsas 
mu• con,0 , at leasl Ihe informolion 1,5,ed in oblect,Yes. ard then lo consider how i con well as Exkom hove dele-red the eslabl,Bnment 
#e Regulions. including a drolienvionmenic manoge ·hem :hereb, reducirg thelikelihood ond expension of their -mm„.ion and 
monogementplor tho- Ihey will have a serious impact on its disinbuhon nehiorks The *i/er load$imposed 

upe,tio is. 
There•ew oic cor,iderclior ofthe E A reoo• en on 01©rming numberof municipal Bubstoliore 
occurs •n two phases in the first phose, the A legal risk is prot.bly be# considered us or, nove wellexceeded the 'irm supply 90/ocilo 
coilpetent ou#04, gfte m•,pi of the EN operational risk 4 11 ,5 Ihemloie pruden] 10, Ihes' sub'folions. A sig/9, number of 
retr will'oke odecision to a um}y ¢0 1·stablish will· A„·9 il 9,•5 legu po,·,e. lina. hove ikewse reached their 50{e 

relolionships.i.e. whomightinvokelhwrights supoly Copocil I mi•B 
• occepile repc. 

againsl le /lit, or ogain„ whom the / ty In 
• recuestop,endrren-510 'hare"/, Apr, 2006 le Mirps#r of Envir©imenk 

m;ght need •o exercise its rights Affairs and -ourism passed reguloticis in terns 
• reler the report for specialls' 'ev ew. or Ar enwonmen,/ a/,1 (EA) should as o ofthe N/lona Enmonmental Moragement 
• rele:'the EIA refer generulruleconcenlroleonlhe{oll{•il//0 ki(NEINA/107011998.Tieseregulohom 

elemen•s reolaced :he privious regololions ir terms of 
he seconc phose occurs clfer tie compe·ent the En,itnmenkl Conse•ation Act ©• 1 J * 

ou¢hority hos /ccepted cr EIA reporl, or after • Complionce ¤{ extst,•g 1•cilil,es ,no 
oDerolions with rele./ 2006 

receipt of lindings of en•,formen!©i a speciolislre¥,e,•ec Ourng 
(includirgoc€upolion.1 neollhonds, 43 Ihis phm. tw competent c Aorily w, i toke c In ternls ot the new regulctionsenvironmentol lows, regulollons -d .pecifi• inst.tutiona' 

dec,•ion to grur- 011 or poM of . applkolion, aulhorisoton /quirernents; ond is equiredbrthe co•sfruction 
or ieluse oll or oon o{ the ooplicat on. of /11.ew power lines wil o designed 

• The not,re ord extent of sig.0 contly votage level exceeding 33 W Authon/ici 
Environrnenial legal-compllance adverse wv Inme'/01 impacts, inclvd ng is lu/emorm eq'ired fo•or' increase in the coMamimaion k scils, grour• wa•er and 
Gerefo; s-ru/'res as a res'lt of lead *Ver c¢pach d paspocfivities ot the on, existing power 

e»sting facililieB. line •ilh O designed vellage le,el 0*ceeding 
TIle ies ¤no operolions of any ele",Ty 33 ki 
utility, whelher Il be Es.m o munic,pal Aner•,ronmen'llu/*normoll,u'le'll,en 
eleclricily depirtment or M one of Ihe by en indepence't consultaM ha•: c In-*rn,soltle rEw*ulotio ,-mlinmeid 
proposed Regioncl Ele¢Mcili *tributers 6.0,]d [Ird px+ers,ic industrial e•perience in a,thor,salion : required lorthe =cslruct a• c 
(REDs)himerentpatenliollynegativeefleci 'Iwe f"En' arees ellheemironme"I ond allnews'"nswilhaprm"orsecond" 

eccupotional heoll en the enviro•.enl oic so'. legislation. voltage I*el exceeding 33 kV. Avlhonsotioi is 
f'Mher•orerequiredlorthe 'contigura-,caor 

hese *ia ly ne•twe eHeds inevilob'y Environmenlal monagiment inm in ·he i,slolled trineormar capocily 
creoteen,v·le,01•1"to'heeleclric,vill, framework 

0• orly existing subslanon III I prinic,• I 
Irom the "e 01 16 "abl,shment. Chople•80[lheregulahonsproyle•Illolthe secondory¥,Itogel-i€*ceed,•33' 

Furtheir/ore, for un en. ronrne'l le. risk Minister or MEC May iniliate en envivnmene I 
Authorisotion is not equired forthe •nslollolion 

k> a ise ihere need nol nece=,4 be a Forna morageme* 'romewo,k for m orec EMI 
of undergr'Jrd electric cobles unle, /ese 

that ore odo/ed by The minister or MIC or legol relolionship beiwee' the e•eclricif, musl 

coole. are lo be inslalied Iri on envir-nmonlnlly betoken int accountin the con.derohon Ihe o 
ut,lily ard Ihe offected poit, 0, provision5 seng,tive areo such as o wellond 

applic©Nons for HM/en-al "thoris/ton c·Seclion 24 / the Consttuton provicdo 
in or a/cling the oreos to wnic·, the EMP An er,vironmentol legal complionce auoit is 

eve•ne has Ihe right 10 2n ar•ironmenlihot is applies.'prodiceit,sfoiseerld'EMFs'11 m efitve rneans {aran eleciricil uili' to nol ho•miul loore s •eallh or well being. Inall, be ;©inl iniholives be-en provinciol iden'Ii, ihe envire,men•ol relo•ed lego risks 
H unmonoged, on en,·1,0 lego r/represents de#/menis ond ocal outhor,lies // 9/ I, rurm, Th/ .c.y prevenl ip from ccnie.ing its 
athren··halwaypvven! an electrki·y ulili·y withinlemandatesolhe MEC, Illiolsolikely se.iceoelive,yooiedives. ondthentoconsider 

21 



NEW FRO M how it con ma¢.age *hem thereby reduag tne 
IiI,i,hood thal ley w Il hove o ierious impac· 0• 
11, operolions 

Way forward 

FI STER 005ed 09 the fo·egoinglhe-ol o•ing octivilies are 
fecorfirnerided f o f ¤r/M/or 9€w', esra//4 
uhdy· 

Kent Metering (Pty) Ltd • Appoinl o. Inv ..me/fal con:u|10/ 10 
pe.rm on enviror.entol lego compiaDce 
auc,2 4 / Ihe /!11'yfs ir,fris•rJcture. n order 
to ident,1, on, asks ·hol way hqve Ori.efl dge 
to •iranmen·al non-comp ,¤nci 

Advanced, cost effective • Mon.ge an, risks •hal huve been ident fied in 
ap.fes.iono mGrne·lornilnlize,linpae single and polyphase meters. on·heoperononsofte udity 

. /evi 4 means 01 0 de.410, sh,)87. •k h 
*wns w Il (equire reco/iF"'ior anc 
e;,p¤n•,Di inorderlor the utililyto confinue 10 
supply te lood /wh in o sate ond rel,obl 
moirr' Delirle/escopeoi *rk "recch of 
Ihese 5ubstotionsond oppoinl an e ,•i,forme,/ 
consupron' fo racka 'be iecess//opollcohon 
t© Ihe gppropri# I ....or er,vircimento -1. 

authonso*icn o• the 89visoge• weeks. 

• Ide'lify 'e need lor 'll lulure supsiations, 
on on ingoing basis. 7 means of o mcg·er 
plan study. bea•,5 m m nd thot o ccncept 
=ter /,on study w I s'Hice lorihis pucpose 
Eloborole ond sophi/,coled m•st•rplon studies 
hove /•led mor,9 ut'ies •r lh® Fidenlily 
at leas' tree 'tsr "tive subsition pwitions 
De i,le #e scope of work for eac 1 01 these 
8.,a ord appo:nl on environmental 
con•u!lant I Acke Ihe i. cessory applicolion 
10 Ihe gppropri•le o jh¢rily Ir eovirc,me• 
ov•honsa'icnoileeivisc0/*. 

• L.T,Ir, Ider,li• which Ii// will iqi,re to be upgraded 
1 o· -1 reploced with ne# 1.95 ha.ing ,n inc,eased 

W vraps er copociD,. Desmine ·he need k>r 
ado,Nonal powe• lines Ihat will be feqvired 
wilhir the ned ·'ve Lecrs ES,66I's' 01 eost 
three oDerna+Ive line roules und define the 
cope of work fo· ecch lige ond appoin 

cn er,venmer?©I clitulloll loU The 
necessol opplical cis ·c 'he oppropriole 
aulhoriw •or e·-ronmental outionsatior o; 
the•onned# 

.. • Pre,ent the proposed prolect510 tIle 
environmen' represenbilves d the rele'ont 
..icipolity lo obtcll 'eir Suppo. i. t9. 
aulhonsation prorns 

• Con,ene o meeling w:th ·lie rele, on, gul.ni 
to presen.eintegrated opplica•on 

• El."e 'hul :" u/,1.ty hos u tho,o:gb 
... 

knowlpdge and undergtarding of the re I mt 
.. regul/*,lis 

.. 

• E.urellatel•'ea.eundpracli./1...if'.rnentol 
proced//50/p,cticesore,ap'oce' p" 
tke ulill's ossels and •cllor• I 



21 st Te¢hnital Convention •'•i 
The implementation of NRS 048-6 

b,Bed.'Oolienor, Es'm 

The ne- NR/048.6 stondard (medium voltage nehvark inler,uplion pe/ormance measurementond repolling) wi 
Eompiled bythe oulhor o• beholl of the indusl../ 048 working group (WG) under the "spikes of the Electric,4 

Supplie• Liaison Commlnee (ESLC)+ 

THIWG,memkihIFIncluded go•er,Ineqi (RORR' ri•ecl•on,sm :bolhucshoncomIngs,7 wporingrlethodsond occura*eondcomole,0 
1 IDPEE, the ds-r,bi.hon I·":lry Nallon' ter-s o{ rooraging the network interruplion dctacc'lecton, to.ilcteoppropf#torget 

Energy Regllor of Souh /,co (NERSA'. pel.nonceof odisrbul. 
Eskom Holoings (Tronsmission, Dislrilion, -he Sys- Ave,uge I ile,ruM,ar, rrequenc¥ Key components of power qualily 
KS:CS. Rele„ch ed Strofegi) and erd Index (SAIFI) ind Sysin Aveege Intermpir 
customer represenlolives. Power cua il, (PQI cor,prises of qool,1 

Durolion Index (SAIDI) 0. ty/,col ./.c·k 0 *pply KX)5) ed re,wo k in'errJp!•on 
Med©n vc'tgge (MV is defined as 'he sel inierruptior peaormance meawres used b¥ pe#ormonce componenls as shown in Fig 1 
of iom nci voitage levels Ihot 43 ©bove low inlemation' regilators 

I...= of •ne quali• oi •he electricity 
vo toge end bel*high #agen Ihe ronge Thewiren'iMernationalliendisforelecrioty 3upplied (volloge•ove'¤:·m received 4 the 
1 W s Un < 44 / 122]. regulators to include nevor' inlerruptior cu'.a,i, h'wreliube,slhe,upplY frequerc• 
The NRS 048 6 51.ndord pro.lies o fu·um pi.rlorrnarce ·argels I.SAIFI .nd SAIDN with 01 Irter·uilions) Ind how 0.0,loble is le Supply 
fameworkforthemeowremBr'pnncp|€6. key penoty/rew/• •rechonis:,15. along wilh Ihe Idvr•not™fruptionsh 
perlorrnance ,•,eusure definit or,•, high le¥el [on rol of fevenues $ diskibwlion con·:panics, 'OS deals w·h vollogewo•eforn, qua'IN' 
eve/ dato qughly ossviorce, dota accurocy osporof incentive.bosed feg,|alion/9 *R r,le'rics tuch os vol'oge dips O(, Y Z, T and S 
auditiigrequiremer-6 ondlherequiremeMsior requiresonolignnenloflhecapi•linveslmeil doss , volloge reg JIonon, hormones, Il cker dist„but:on neiork inlerruphon percrmance progromnle. eHedive opere,ing proctices and oic unbg once The OOS meosurerren· ond 
rep"i·ng in The 50.0 A ican eleckliy mo'Arancd pggromnes of le d:sk,beur <eponing reg'irene'ls i' covered by IRS 
distabulion industo (ED I) licer,ee. mlhct Ihese performance Iorget5 048.2 M IMI• are met. The•picol ISR period duralior -he slondord a sc provicles Ihe in,vimum 15 3·hearsldepend niontheobiedivel Nelwork arruplion performorce deals 
requirements 01 In interrup·,cn ./ormante 

10 the 'eliobilit' lirequency iela*ao melr•5B 
mor/gement ,/tem -0 eitherihe vanuol A potentio| Vure IBR enprorment I,mila· and ovoilabilit, Idural on re o·ed metrics]. or ovkomelic cupturing ond recording o{ o me UK s regu 0*07 en,ironmen/] cou d These con be wt'ive© illier,uptions Nor,g• rlerru/tion event dow. The h gh level be o {ocu. or both SAIFI ond SAIDI o.erle 

e momenlol nterrup•ions (•hoM tho, ore werwpl,or, . aus, codes gre prox/ed as incenie /riod 3·10 1eam, b,t wil more 
exoe, enced hy individual C'slomer'. Te a rr;,limurn requirement For o.ocio'ng emphasis©nimpro,g SAIDI The 'Allcould fneoiuremen' and reporting requirements p 

ODe suppJ• irderfuphor5 9. & o corrmon be *inob improved b,0,596 to l,096 per coverad b, NRS 048-6. 
,„Juslry coum,code h,0 -4, h relevanl annum.withSAID gvst¤,10*mpro./415. 
rrqi irprlier,ts for */ disoggregat on ieporting 30/overrne incenlive period. To improve SA[Fl Tne ke, r,legsureE of tie NRS C48·6 stcidaid 
m well as ihe or-¤1 regulator¥ reponing, requ res a long tem· approcch ond capel cre 

hbrking repoiting ond ircentive bosed inve„menl pfogromme •I le improving SAIDI • Aw''obili"Bupp/Y-lheagerogecu/ion 
re.},1 ,/ ore Flded in Ihe siondefd. m be done oer the short lo med,Jm term 

o· an interruption c• supply experien•ed • by ophm,sing •he operotirg and maintenance 
The overort_hing key p·inciples ond prectcal thecu•omer 

program= cons,dero•lons fow 'heln,ole men-'t on of the • Re'icbilit' O/ 5Upp•7 - how 1.equently 
NRS /48 6 siondn u -11 be discussed n th,5 1+ r,lusf be noledthot IBRdoe, noionly relaie to on ove.ge ai Interrup•lon of suoply is 
....f technical per•ormance' o.t 15 an entire 6.si,gess experenced b, o cuslomer 

effic,ency and nobilisotio. "p chonge thol 
l' is hoped •hot 1.. w piper || Sh//#|Its • Rest.... of cus across 011'ne deportmerts, v.lue choirs, sup* - the percentoge 
d 'cuss,¤1 on the cur·Int pre D/redn" el cuslome„ Ihot hod them „ipply processes. *ms. deb ling ned gic humor 
·csourne com",15 ard k,1 requiremenls reslored •i,thin a speci•ied target i,me resource o'pects 01 a distributor licensee. 
0, 1he EDI. The infor,r,0*ion will be oppl'coble after on , 91erruplion {005eo or NRS 047 
toal,thewunicipalitiehoicme#op/litonsond Currenll, 10 EAom there Is a proposed r•quireme••5I 
wlibeold,/cin¢cre.1,1/ bene{!*to/VEU di:Iribvhon ret•,ork,nterrwpl,onpeeonnonce 
men·bers componen• (w Ih firon•,al pen•lies and 

ince91,ve,1 of 14' Eslcom Multi.Yeor Pr ce 
.'orc; lechnicel Inio, noM,1 1./co•e feci iii Determina'ion MVPD) lor 2006 2009 
1he papec car €e foqgid i• 0¥e c•ner.fa fl oi 
the NRS 048.6 sindcrd N AMEL membeis An irdustry slondord lor'he meo,uren.en and 

Interruption are /couroged / re* Dle 5 ardard. re*A ng of re•orK irterfupl,¤n pe,fo•maice Supply 
P.lormance 

measure. will be a dul comoonentof an' 
1,11/rnalloncl fegulator, mechanisms fulure IR mecharisms in Sourh Air"' In 
H,krIcollY, Intern¢Tio,cl elect·ic'ly reg/'ors portlculor, /3 anlicipa·ed Imolemeliat,on 
implemenec o roie of re'urn "gu|O'lon Ol 'BR wd' requ re occurate ond cor,lgeni F g 1 ... compo•er•U p.er c,iJ,6• 

23 
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J 

• /0,1.3 ser·ed cl,Ioinets - ihe pe„entoge • 1, lierrup,lon perlorm.ince meoswement e,perienced by le clromers), or are lood. 
of incividvol cuslomers iho- receive pcor and dolo colleclion requirerren's bosed indices Iprov:ding the Irequency onc 
net•ork interrwolior pe•ormance le,els duration 0{ loss o{ 10©al 0.0 other. 0-e • Perlormarce ndices for reperling o.d the 

• MI old.....former........ -le c.,eula'Jol melhcd of Ihese ndices network.bosed (providiN le frequency anc 

a•eroge duraTion 01 nler. plio• If suppl• durolion c Interru'·icns on neNvorks) 
• S./.entalion/cclicingloiollogegroul Iholoffects MV/Wand HV/MVionslormers 

{10.. medion. ond Fighl Per{ormonce i,dices defiring *¤·sl·ser.ec 
only customers ore /0 provded ·0 me la· 

• Se,mentalion 01 nel•ork and a basis for • Ne•wo# re•ob,44 - the #requency of thepeormonce levelsolind vidvo custoners 
./re segmentlion of customer/pe'or interr•ptiors oc•u. rg on network M /0 mon,ored l# // inthe repored 
reponing purposes normalised'0100'm avercge pertormonce vclues). reporled 

• Trectmen, Ind repoding equrements of ond Overview of relied NRS standards improvement or Anfigotien proieCI 
rraior events imple·nented 'here nece"or'. 

Tobie I provides cr overview of fhe • Hondling 01 exclusions ond !/clusions curren; slandords in the NE 048 su fe o Definitionolar,Inierrupil©nol 
cf events lor le vorious reporting d. vmenti. supply 
*einer,15 

High volloge IHVI ,5 defined os me sel o Supp, inwruptions •efer ·0 le complele • Dolocollection c·interruphoncousecodes 
norrinolvillage levels /01 ore used in power (100% klige loss 0, ©ne or More phase$ 

accord•ng lo a stardard hierarch s•slernsfor bul"mis:ion 01/4" de +rlongerlhon 3 
ronge 44 B Un s 220 kV [2] • Requirements or 'e disiggregalion for 

An irle'ruotion i' {10 defined In terrns of 
annual regulatory, benchmcrking a,d The NRS 047.1 slor,dard pfO m he q JO|i|y vottoge meosuremenls, bul •* ir lerms incenti.e bcsed regulction .pon,9g of sen ce recuired meosvremenl and repo•ing of the disconnechon of le supply polii 

requireme•'51!I • Doto monogemen- end orchiv,ng ord Volloge measvr ng ns,ruments nc¥ in so'ne 
s's em reloled c /nges coses provide errineo•s information of Compil/on ol Ihe i#ndard 

• Eslmanig the occurocy of whe*her an inierruplion occurred or not reporting 
In cor,pil ng ·hs slan©o•dI, Ihe NRS 048 tb pugh eve/ doiaudils Inslrume,#specified naccordaice wi/SANS 
WG wos pided h key locol experiences 61000.4.30 ·nay be used lo asils¢ in *he 
aid internolional devolopmeni suck os Thequol• oiservice rebid measures (svch mouptionassessmenl 
the IEEE P1366 Indard Full use guide asthenumberof planned Inter'bollors In'Ing 
for electric p©vver di,tribution reliablity anderdingonNmea/lheeHeciecustormer 'einteriptioncor oe asusloined inlerrup·ion 
indice5•, Iha work ond recommer,ditions or commonicalion obout pending plorned or I momen•07 n-erruption of #oly A 
Ihe internotionol iEEE task force on repo,ting Interruptions• s or le„ ond with ore not In the scope 01 this nerwork */ / /1 duralion 3 

poe 
proctices, le recommendol,0,5 of Cigra 01 NRS 048 and are covered in NRS 047 (or podial or ful v¢Itage loss, is clissified cs o 
Technical Report 78261, /her q./4 ,·.c ices future possible -evs,ons) This slandard only votage din Pl. 
and obiective••: the United Kingdom I'JKt covers le technical perlormonce meciures regulatary slandard / Ihe OHIce of G05 ond In•erruptions on HV networks 

experienced by the customers. Eleclri",Morkels(Olgem) 'Qklilyolser•'ce /,1¤r*i'll ir.rilphorls i.• in fe frup ions of 
regulapory instrv/ions and guidance ond The rondard provldes for o rarge 01 Indices supply In ihe ronge >3vo'-1 minute. 
the aperiences aid ;essons ecrnt by E'kom #01 con be used {of reg•|olory re*ling ond 
Dislribvlion o no /he yorious AME U members. Susta'ned ir'+errup,1065 711'; inlerruptions of interro perforrronce monogemen• by the 

.pply#..lon > 1 .nul 
The regulolory require,renls 01 Nerso ond di/,bulor,icensees. Sorne 01 these indices 

the busine„ „nd ope.alionul ,iseds / ILe gre :us·orne bosed provioing lhe overl e In ge/1/ 9 1 minute limil ditierent 0,!es oil 
bibutor licewees wireiken .to occount n Irequeng ond guratpor o{ intarruptions actorr,]tic recloser operolions IARG {rorr 
tfe preparation 01 •his Dori of NR 5 048 

In orde. / meosure, assess. and audit the 

reliobilit, and ox il¤bility of electricily supplied **s·ics, F nnlisad rid grnl •or 
by,he d 5ti,buir 'ic//4 Nena will·equire €on•patibilily lev•ls, ELS< volirg MRS 048 2 
Ihe distribution licer'ses 10 401 uniorm lim!¢1Mrd ossessmeAT 

and robusi m••odi meosurernenl and ·eporting 
proced' re' in respeci o nelwork , r,le"' pt on Applir¤lion fackm Finale'.c and ./1 

N• 0484 
pe dorma nce' This w 11 be impo uart 20 reduce forlicensees •cr ELS<Eve·,G 
regu/,0 7 u,Icerloinl y I nd provide confidence Medium, .... F•old*onder, 

n .he in•erruption o{ supply reloted Irdices le-or. i./.uption •ndELSCY•ling 

5wpp ied by the distributm licen * of Sout, perc•.,1,) NRS048 6 penC . 

n•oiuremento•d 
Al-,co. In terms 01 the requirements and 

•polling 
p·inciples of econom col and offordoble 

Deft.-0 .raikin 
eleoncil supply ir Sou*h Affic•, Anplirntionp-di[,3 A is essenhol NR5048·7 

.end c.·omers Progre= 
to ocheve a ·air balance beween #e cos• 

HV•d EHV-vork P,posed futuie work wd ·he adeq,.ocy of•he me/51*ement ond endlo,ecu•maf .. ..ding Eli 
repo,tirg requirerle ,1% 1/*uplon £'Fpic,c NR5048 8 

perlo,monca 
Scope oflhe NRS 048-6slandard „em.U.O•Ilt 0„0 

The r•polling key /pen oddmaed 0 +Ile h RS 048-6 
s/ndard // ble 1 Ove.e•INRS 048 sioecids 
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21st Technical Convention ttl 
even/ 1.vollill mon jel oper. or In ./..·ien. dislibu'll per month It,5 a m-sure oftne H. plonned interruptions rel weste' t•r dist·ibuted 
-IIi*ss,fico·•on align5 with the franvc·nlar,Jr,¤voiabilily :,id 'se,oressed os @enerotion 

co·nmonlyused,rtemolionolclass,1 cationof rinii.i,e•er monih.*el5Llwillalsoirclude Lood.mding relcied interruo·ions ore 
1,1 ing. Mi illinliled In·e, 'plion al s, pply HV plonithai 1,05 /en ulfected /NIVrel©•ed indiccted for ocm pie enea T!.CS,events shal for ·ronsnis$ici dislribulor licer,zees tl•rougll fo Jlls on Ike nelwork. Moth=·icaily be corel'lly recorded assessed ord repored Hfll cci be expressed as: Ing,uplions on MV and LV nerworks sepa·ofey These interruptions m/ nct be 

HSLI - • MVA ho• rs les! per mon/Arsto/d , ncluced i. the norm/l netwe ·I< illerruptior bilya,mp,in{MaKI. inle'up•,ans HV MVA'ase (4• pe,formonce glotisll. es,op|y Inlhe wnge > 3510 < 5 rn n,tes. 
-he Pls compo. ble ' Ihe lonsm 'sion principle / Where 0, re-InierruptIns irierrupt ng device has o seque ice 'sle. m,iu.6 ./ me050re. 66t using tn€ 

of oper'Ins, tilose ./.enlry interrul,ors inslolled IronEformer roling (norne F'Ole rcling) Subsequent inter,pliom di 10 Fo J|1 f nding 
shall te counlec m s'Dorute no,iertor, imeud 'f 11. 0,_luol Dod inlerrupted l' ©r ret.ork oper,ing or swil:hing t"1 
inter•pl,ors 5/013Ured a·e ossociyed with le crig nal /,twork 

inte„plion /,0 I be reter. d to 05 0 're· 
566•Yed,ileri cos 'V/LV rrniptions MSU €U 5.pp• Mi• Incee The MSLI of o inter<'plion' The•subsequortinmrfuptions c-5//p|ywit'du'lloii . Sminutes ne••ork Ind,cales . /verage ne»,or< Ios5 wedtobe :arefully considered,sothot// 
Sustolned Interrup/lon Indices d/alionby,hemond.'/plantinstalledle veno,unnecessoril,ircluded!ntheneiork 

to 5,90, led,nierruplionscoused by distribu-ion Irterruphon perfor,r,•nce Index colcLIO'lons 
Thetollowingorethekeysusloinedinterrve·,cn onl90er nonl.MBLI,sno.he,10/,colly,imitor and u,low, penul,se ihed„/ibulor Icensee 
indices used ord their defir tions. to E qn. 4 2 bove bul willi /2 MV tron/or mers Wifh •d cuble counting• of inre·r•ptions 

and MV re//d MVA used inlheequaton. I-is Couiti,ig th' s.,66eque,•1 ir'le,rupliors ... 5•F' (Sys#rm Avenge Jnmr-tion ** crneasureofthe MV·rons'orme·unavoil•bili• loa finding end natwu k swtching wiGrly Idex) The SAIFI of o ne**o·k irdicoleE how and isexpressed os hour5 per mor*h penolises 'e I censee ond forces ccrrec· 
04€1 on avwoge •frequercy) the cu•mer bel. viourood loull lincir•g 'r•d restoration c corneced would uper once u sustainec -heobove indices wn be¢ufther b oken dop•n 

£ •pply practices fror• field '1011 
inlerruplion pe' annurn. V.hemoticolly 5.IFI into,heirplonned ond unp./Ined conponerts 

for dela c¢n oe expre5sed. led reporting Ind ona"sis AnY re inte,rupnon il. occuf less Ihor 'ree 
first iwerruplion and wil le 

S•Fl =• To'number' Inlerruption cat,gories for reponing hours after the 
cuR·orne·interruptions cause code ¢ /8 interrupt.or ot Ihe scme 

p a itc•a! numoe· 0{ custonerg served Il In orcer'o focilitcte ·he var,"s rebort" /,sic(•Ikelionon'heletwoitcs·heorignc 
SA•D' (5yslem Ave,·age frIieFrup•ion Dual,or requirements, cotegoM es and assoc// rderTuphon Tlie octuol inter,up·lori d.,fulion 

su,to,ned /ndex,: Tie and .ID! 01 cletwork indicole, sub.colones of the nomen-gry fu·ie will he ,!r,1 5wn / 1]|| he inleffuphOns 
interruptions are isted here uperienced) but the -requency will only be overoge ddier of o sustained inter"ior 

coun•ed as one •hecJslor·erwouldexperienceperori- It -lie deloiled r,lerruptio• Re·inle·•plions definitions and applidion of 
only oppl,10 inplaired related wof< iscommenlvmeasuredincuslornern. nutesor tbsinte./t•oncategam ''provided 'r,NRS 

custornerhours /interrup/ion Volherncticoll, 048 6 An inte•ruption occurnng 1hree "urs or longer 
SAIDIcan bee*oressed/' after ihe previouBinterruption w Il be counled 

Unple.red Mer.:ptm ( Ul as a new inferruprioi, even if ©cor•ing at the 
SAIDI = 2 citorner interfup·ion & foriors · Network eve r• ruir) s.me 10=0·icn or the network 
p a //+01 nurnoer of custone' semed (2 

• E...ency ("UE I The niernotonalaveragefor CAIDI,safcurd 
.IDj (CusiorrerAvetge '9je·ruf f o• Duoi,o;, * . Mall. •oursperon= Sen even t 'U/9 ng o ·e·inlerfJpNon 
Inde;0. The CAIDI Q• 9 nerwork indicates ·he time -,dow of three hours •uld ths.Blore be 
-vpregodurntior 011, ni,lainec !11er,uplion I In Plor ed wock •Pl· appropnote •e UK regulctc, {0'ge•j also 
only ·be 61„8 olfeded *.Id exoe.,ence • Pre.Oringed ( PA, specifie' a re·interrupion time c· hree hours 
per unlum. li ,5 commonly meas:ureh b onnuQ perb·mgnce re•orting 
custor•r m nures or cus-omer hours Moilf evell 'PM o 

The obole concept of o re nlerruplion / n Irile,rupti,in The •lonned wo,k uclivit, ca,ego,ies o•e 
be Ill Jslroted 41" ow:ng exor,Rie. A MV co•ere© in NRS 082. Fo. the purposes c 01, TI i• i ,•:ex Ii·Fl fioni 5AIDI n th,t or y •he ne'ork /6 I los, of supply o{ one nour fo· 

po# of NRS 048. 
total nuirbe, the plinned wo.k ei,ecul o, of•ujomerirterruptionsisusec al i. re•en connect- 

+g customers,lie whole oil ....rk plor,Fled (cerrective ond preventive In thi donomin-Ir oild lot ollthe ...rners 
work h©5 •ctivitie•thel supplk reslored for 30 m resul•s nufes lossurring 

mcrvod Motl·emalicclb,•CAID 'r•011 •Ne•rup'•an' con be 
expressec no ,uPT'y experienced br ihe customer suppli " p festerai,or), thewhole nelwork 

as eilher: ho• ·unher Ic. / supply for30 rrinutes. tile 
Cusimerreeed 'I ). ennre nefwork CAIDI then has - E MTomer Iite,ruplion dvlions supply permonen,ly 

po,10!olrumbero{cusloinerinte,ruplions(3 . C.Mornerclu5edICC restored Thevew©tever;twooldbereponed 
as 0|| the custorners #peillng ore sustoriled 

Nurier,=4 5A DI = CAIDI * SAIFI. The ' Customer eqad [0 inter"ior lor' loml durot,on 01* 65 
nene# case is 10, CAIDI < SAID|f as CAIDI I.-ike Gupply relcled •'S• 

The distr 6*1 11' 0,158/ Is sl Il /,1 0 J,or. only tokes into account the nwriber of,Hectad • Lnplanned NU•) (end i. lul•re cu Stol.r5 reg J!(1¢01, inrerll,e5 •u idilig 
• Planned C /41 will hopefull' be niode molluble) t' do 

8 W Suppey i€,11 ildee Tne HS' of 
· suppl, ·0 -he custoners •n ·1•p shortesl possible 

'Idshedding{/4 I n.lwork inolates the ovollge ./1.ork time thr©,gh dislribalio, n Jionioliori, rrws k 
loss dvotion by ihe /4/ plart Ir,·01 ed due The :upply felated categrry olso nciudes n :•„,tor,10 s/*, Ile»,ork bcc<feede ond 
to sustained n·cm,pl ens caused by en Y tile u.plorned interru/,ors caused b, or Ihe *le.il} lil, und rd.ced tr¢.elling time etc 
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D 21st Technical Convention 
The Dractice of re.interruphons will result in g ' e cus cmef corned 9,1, rrudel hholl be Tl e occure als of HV o rid VV 1 AW{,r,5 
stohilicol 9/increase in hecurrer· SAIDHeveli Ilantoned und updalec regularly by the required moy be ircreased in future regu *lor, 
anda"lishco,0eooecreoseinthecurrendAIFI di'·rlaulor li nsee The con.eck'v, F wode requiemenls 4,6 'Supubs,ilelliole=L•:y 
levelsof a dislributor I,Ce'5 ee This will result s.odd hovo the following fecommended le'eis or -V Hefuks und for 1,01 erit,Ji, 
ina repoded SAIFIond SAIDI vo Jestholore end-stote minimum da.0 occuroo, cnd inle.ruphorsureinlrodu.rdiritr,eli.turn 
froreoccuote on._or,-rollable ¥10 app·opric,te completeness levels· Customercategories =cy men' or mitig/Ior s"leg es to be 

I mlme'led. This ....sorners, wil, > 99%of oil HV •orners wqi ·he mfulat on Tie lol|ow,9g type o· custcmer caregory 
of hist'col 'ta ond /0 recolibrolioi of accurately linked fargets de.cri•liorg and relew irformation shall be 
to rellectlhe od bs/ dati. • MV rus./..5 - 9596 of 0, MV cus/mefs rep©led or, Ilke -me 01 customer oHected by 

occwrotelyli,ked le inte·.phons) her"led planned interruplions 
• LV cis'omers con,ecied /0 /4/LV • Res,de'Norcus'wersborge) · os'r•ers A F onned nier'ion shall / cotegorised tionsformers, > 75% 01 GIl LV cistomers thol use e adricity It their Ploce /1 03 •pre orranged• whe' 00 ,•em o plon· or 

occuro·ely 'inked residence al© typic©Ily hive or, ADMD - secion o{ networ< is del ber/ely ond i, a 1. 'Thi,includescuskmers,hatwork Irm 
co.oidinated monner Icke, our o{ serlce (by -hele percen,oges ore oosed on Ple eld horre.• 
Ihedistr,Duto. Icenm w / oppointedagent 5to·e I·,5 recognised lot icensees Moy not 
otoselecleddole onatirne. All/ea.ected beol•hecurren,complelenessle,elsond .14 • Res,dentjajaramers (sm/) ·custcmers 
c,storrerssholl hie been notified ol le require inle loreach the required levels c{ Ihot•seeleenci4ottheirplgceof res,cen•e 
plorned Mlerruption in accordance wi# the completeess and loicollyhove on ADVD -1. This lype 
in r,imurn pe-iod Drae/ed i, NRS 047, or d cudomer is normolly funded Iron the 

The dis·r,butor licensee needs c /st,4 10 03 0-hewise controck'/7 agreed. Naliona Elect,Ficotion Fund or similor 
Nerso Ihe app opncte and prodical required gove·rment grols ord cross·subsidies Planned .ork is usually for the purposes custormerconnecivity leveistor H'< Micrd W 

of cons·ruchoo. prsvent,ie mointencnce. culmers. The disin.lor licensee will reed • ./co,Golcuslamers·curomerstboluse 
relurbishnent or repair Currently 4,5 047 to ,.,slitto heFs/ 4/s less thon tne obove eleeno• for+he purpose 01 ecor /mi' 0/vi' 
speciliBs 0 48 10Lr plonned iner·uprion recom·nended levels bied on "c porticular reINed o ogricullure Le /ming, and 
nelilicalionlimelorcLstomers. 'De.*ing er. ronnen•. b. s circvr©5•onces most|y Inc|ude supplY totie househed, 

anc resovrce con.Irairts, * When Ihe DIonned or co. crdinated irnerrupt,¤n I" recog• 5" Ihol ·here woy be o hybrid 
of 8upply'° Ihe =u310/aforgroup of cl.... A-ura•y guldelir,es of the ./nual urban.agficullure custo•er comgoY Tip,colly 
invo ves a n,/ber a· suce„we wilching inlerruplion Mile/sures reporling /5 wouIN be su•sistence forms, f:sh k ming 
operations reguiling in rumercus iMer·Lolior 5, und lopic/ cily inmitiyes lie mushroom and 

-he theo•hei•·er,pllons., oil counted •s• single accurocy / the nel•crkinferruplion -'I..... 
pelormnce measures will be cntiwl i, future plo• ied i ,•errupnon 
IBR eiv roirments ord cnqual • 031"rd ·egu ator, cu"'men · cus"ers Ihot 'se 

*here needs to be 0 clear 5epcrotion I repoAing Ninlormotioi #.lowshereuill eiect·kily or 'he purpc58 01 indo,trial 
the fechniccl perlormonce grld qualit, of coplyoncethega•emsorefundioic undther product on, mosily /,uted ir declared 
serpice ·el/ed measures The technic/ isconfiderceintherepo/d ind,strol oreas. This mensu,es cole,09 ir/,des 
per•ormoncemeas••sorebosedonthe#01 mining·,elaled c.,sk·ners. 

The distribulor licensee sholl be required 10 suppl, Merruphon times expenenc:ed by #e hoveo min mum occum„level / 95%#orthe • Commerciar custon€,1 · customers ·hot customers 
numbe d customers irterrupte' 010 95% foi use elec•ric% lor the p6rpose of trod I 

Th® qual,4 01 mice rreosures ore posed #ed=Nonof interfuptons/supply ochy,ties noringlly s,luoted in di,ared 
0, the scheduled in·erruption tin·, 0. he commercio' creas. Tnis ircludes louns.r 

-he occ,0,7 levels opply to bolh //ond MV licenseer who surve,s Ihe customers in lerns retail, bar<ing ond educalion 
oflheir.Illuclion connecled Amels•reof.numoe• cvs•mers Ih• exper,eice susta, ied 

01 plorned interrup·,cos lin,5ning lole, Ilion nterruplim It Ihe 's o requirement'hot bolh Ihe The cuslorner c,troo y descrip' 0,15 - 
ly brood 1/ accommodole 19/ no•ilied t me con be 9// I shed,n NRS 047 10 occulcy eve' forthe intentiona numberof lu-mers 

prowde a meosure ofihe distribuk), licerisee 's in•ef·'pted ord lhe d,·©tion 01 inle,uptioris moion*¥ of cuslorner ¢ypes In 50.010 Alricc 
01.oply©reme""came Distribul/r licensees way m more ex/c quclily d Ber.ce prey ded definrions to bel er '•it heir busines5, as 

Cu,tomer network link (CNL) The distr Eu-or licensee is fo emre the 10/ as ·he, olign wilh the broad cusloner 
opproprio•elevelsofcompleter,•sandoccurog descnFIC,sobeye. This Mtoensureunilorm Datocurneai» refeiglolhecompleteand of the levek of inlwrupho, perforn,ance 

accu•ote model of the oumber of an,11:0•siste0trustorner,•ferrupt,¤9repoding 
cuslom reported This Gon be delermined by on audit .n Sou/ Alrico 

connected to a tronsformer offeclea 4 ur .t the end 01 each reporfing per,oc. I. 
ir•erruplion The process o mie M distnbutor I ensee & 011 be req#,red tc ha,e Inte.pulion pe•ormonce levels per customer 
reFers to lhe obilily cr -he sysierr to, Fer the *e astmer nework linkgreaierlhon cr equal catego• es orea long lermregulctc greporing 
interrup·ions on lo all the affected cuslomem /95....reportingperiod requirerren·as pal c•on effec·,•e ano volue 
leia• Ihose cut·-s who did not all in odding incentivsed regulolionapproa•I• Tlie 
fromthems,/ewillu.In.ne.,corneaed The in,lol occufac• level 0195% may be customerdatabose/thedistibutorlicensees 
to MV/W 1·ansformen, Nom dufo re 0+ed feloxec to /ke irto account Ike cur/ent do*/ -11 need •he customercofegor, identried/nd 
to le received :/Ils of the Incction of le conned,vily Inodel ond dolo mo·unly 01 Ihe fecorcealor reporting Tie relevort t melines 
94ecled device on the ne/0/ Alloince licensee It,5 poposed tha• Me licensee and complance level recuired for d 5·ribu ·or 
rrusl 6/ mode for on occurale -d complete condlas o 50|Loudil ail 1/|„ Dul Ihis ing¥ licensee5 10> ston ·ecordilg ond •epo/ing 
c,.5torner connecti, ly model fron· the HV beeme o fului regulolor, reqvirement The cuslomer cotegorie' will be cecided by Neisa 
/8,enttne L/cuslomers <onnecied to Ille ieport„g oc uroc, levels w,Ilbecr,+Icclorce Iricont,[lotic#wilhallthereleven. distribution 
MV//riforner•. 1.;simplemerted. stokekolde•· 
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Thc CE] Group operates in the energy sector and controk entines wirh commercial strategic, 
regulatory and developinental r<)les. The gr{>zip has a dwerse pi>rtfolio of activities which arc housed 

inCEI'(Pall-tdandsix „peratingsubsidiarics. Iheseare rhe Petrole„mcilland (IAs (.orporation 
c,f South Africa (PO) 1.Ld (PetroSA), Oil Polluion Confml SA (OPCSA),the South African Gas 

Development Company (Pty) I.td (,Gas), Pc„olcum Agency SA {formallv known as the South 

African Agency for Promodon „f Petroleum Exph,ratl{,n and lixplciltaion (Ptv) Ltd}.the Strategic 
Fuel 1 und Associanon (SFID and the South African Namonal F.nergY Research Institute (SANERD· 
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E-r 15/ PetroSA UND•••a. 
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*lonof malorevents • Morethon 10%,ns'alled M/troislorrne· Beadrn·cgorieswe,r inh·nNonullyni¢oblistied 
bowQI ·he dis# buter licer,see 5 •ilt·lout to he'p win, mise coto cc lection #cls OY A maio, event i. considered k> occ,r when WH· 12 hours o· longer d sfribu·cr censees. There ore nume o„ *more condi·ions or eve/5 0 n the n/work 

tho· resullin • Through n speck be Se:ecled, bu· 
mon, cu5/mers cHected, overmer,1 7 wrihnq 0/er co"egones tho' cuuw 

0, 
be»veen The re'evont dislrib,10. licensee . th the goal of uniformit, ond s,ir:phc,ly for 0 5 gnificont gliounl of insiolled // los 
aic Neric ind ·ha, is published or the ccmpa-ison purposes and pfOCt, a ily, these (instolled lonsformer roting), o. results r Ne,owebs/ein /e puolic dona n primary and secondary couse =de, were 

suppl• -orofion times *ef ¢hcn fhat selected. Allowonce is accle lor Ihwe causeg 
ap,ctedunde·rofrrolconditionsosspecitied Th.„nierion A/.Irtheoggregofionoi no• cove-ed Mher cotegory) ard tiose couses 
in cri•erio Acid E here So* /'(on Malislics¢W Mistindelermi•ing tbal •re Jrknowr lunkioun .tegcryl 

Ae The ,"419 peA•ance'e={orreg'leion mop, events lor /6 nelwork' os delined Overview . .alegorles here shall be renio•ed 40,1 le nelwd purp0905 

inter.plior pedorn,o•ce,ridicesondrepored The TPE· 1110,or eve'l cr,teric MIl be oppl,ed 1)r,Ii,crv m co6641 c' 5 UPF , inle,ruptin•s shall 
seporolely by the gisfribu-cr licensee The per the to,m• grecs of di/nbulion ¤ /ch be cofegorisedas follows. 
inter* is 16 rep©M the aducl •derlying ds·nbulor I :ensee. For exampe, In Eskom A · F//men, +0:rure 
perfor/ance level Ilia• is lot d,-cred by Distrit,lion le ma/r e•.ent criter,¤ will be obnormal e•enti thct cre c JI 01 the distributor Al: Coble circ) lind.ding a.y Ter.ina icis 

wplicobleto·he irdiv,4/ regions 
licencee's co•rol. The distnbutor licensee to lines or oler circuits 

sholl/roodivelymnageboththeuncer,i Wor/semdcuslomermeasures AF Ove.,hood III e •includ,r g :soc o·ed 
per|ormon e re|oved,nterr,pllons end the equipment, bul e'cluding ti:' sfom·ers The wors,servedcuslome /:aledindi<®sen3ure obrc,Trrot peMoimorce Te'(:led irdelln•or,5 

th„lhereh.orkinirruplio•pert,mancelevel, A3 T.:niformer®.luding+op.,ongers oid 
M.•or ear• .or: 9 *, onnuo experien•ed voltoge by Ihe ind••,id Jc| cuslo,rers cre st || regulcte•I 

reguloto•reporkrg ord disji,buir cw:ae will,in the re/sonob, expecled perlormance AA Reactive con ol devices (caooc /of. 
compa•sonon o •0'or/lbosis, le'els, The obieclive ii fo rep" relictility reoclo•3 

Anunpic,red Merruphonshallbecokgorised ond ovallabili• 01 sipply *nc os per lhe & . Swtchgear 
nso•moinieven, fc.di.tribitioncomparion Three measures belo- ihat ore refle:live of A6 · Ter·nipl rquipment and busba 's orid 
repo/ing purposes, where cny one 01 the le nelwork irterruption perf/·moice of le ./. Irming .Jiprren- 
followingco•di-,Maremet, indwidual cuslomers. This i/KI plannec 

.· Protection *·em fullure i•Use lollu. arld unp xned More /han 60 000 Cusimm componeits. # aH/ded 
and ore without suppl• [or / hours AE . Carol „slem 

or kilire (SCADA) 11 # ill be necesso fy to determ ne the ·ol owil 
longer due to o siogle event indices .· Olher 

. lore 'hol 50./. I le o.gregole' ha distr butor Ii,Tonsee mcy . ·c SLb levels o; 
HV suoply side r/irgs of le downstrea,n I Percent/geolcull.ers•,it,5,rgle ..IY the ctov F gh levelcategones 
insjolled Ironsformer copocily and oH for :Jstolneo inter••ptons of longer lhan o 
24 hoursorlor,ger specihed nun•De• of hours B Plan,ledwok perconun per 

evenl Tne plo•ned work rolcgo,• iri'ilidc5 I 7,e Nrm tro•sfo rmer co pcb lily or redu nda F 
i/errup¢ions thol are planned. needs to be rerroved forthe second condifilor • Pe„en/ge of oustomer, e,Der enc Ing 

above to prevw double a Ming ond only moreth/ 0 spec,Led numberoisusluined C 0,)Mionoj me 
4 suppll de Imsfinre. copocily used i, L*•ruptions per onnurn C 1 . Incorreci groted,or iJperalion (selli,ige 
the IVA colculctioi. fuse·•!Z /• The wstoinec ilerruptioll coic,lolion deli•,hons 
The ,1010" evan, .Nehon A] usas o fixed Gnd colcule,ng methodsholl becoplied -be C9· Inccrreacollic, equ pnenloperaton 
quantull thot / 0110. for eqJ,table ond quan'umforleobown.ad lobeanblislied C 3 Licensee operatorerroror icensea's 
co-•nt comprison 01 smell oid lorge * fre iele.ant licensee in c,5011otion ,ful, cor,Tiodoierio, 
dist·ibutor Icensees ir So/ /nco, Some of Ner,0 
the C 4 Emer'enci lorger distribuTor lican5ees no, repc}n morly 

The dislrib# Ikensee is occounable tr Ille maior even.5 accordirg *o criterion A, due D Supply abke hoon·disf·*uw lice ee 0 
f© •he cuslorner base or *Hective moragement of lorge its lurge inslolled pocr pe•fofnling cu,ds' 

ne MVA Someollesmoller<,5*ribuorli•ensees .0·ks orworst:eudcustcmers. 
D 1 L©H of supplydue to tenicol oroblem 

moy repoM a ·s• ioloer 01 110/r events Inie,rupilon cause 60/0 'afegori•• 
Th. "nt!On S tc norm/Ilse Ihe D.2 Loss 

mo,or Rrils ofs,pply due lo non-FarmeAt • 
Aor lorge and smoll distributois and Tkis ,7,inincl provide sect 0,1 pre•en·5 1 sel of doto 

o E Vege/fion 
co•sislent •otionol codeg picture. ordo consislen'coh,gorisoher, slruct•ra 

neces,j torinierfuplion couse codemilectior, The ve'eta·le·, calogor• Inct,des In•erruptiens 
•a;oreve•f crFenon i'BJ ibron,uojrepoling repolting ond Ille componson of distibul in coused by folling Irees ond grriwth el trees 
ed /0,01·yecr • ced,5ee pei'armoricp ne*we'k perlormarce 05"hAince. intolines. Itshould oe n // th/il o tree B j 
trocking and se# ccqnp• fise,• m/yed, le mus' c"goi, 13 •vege'Mia#.1 

There ore 15 Identified primary co use codes This is imnnt 10 ,iote during wi,iilslorms. It 
An unplor,nec inlo fruplion 5}loll be colegorised 0 10 0) and cor,B•¤nd,·,0 seConda / *se moy not be po,Mole todele•rnine thor 9 network 

fna,ore„ent•lor reporling wnera on. olle coces to provide high level inlormahon oboal mo¥ hove o fo,sln' !55ue N wind is lis•ed as 
ci,he follcwIng cor/:ons ore me the £ouse of s. pol¥ inlerruplions. eniure Ihe couse wha actuollY a tree wcs inve,4/ 

re than 10% ... instolied a conmon ..5•.rner erpre·a·lon, and assist in le Inicriuptions caused by ike comb"lon J 
.2 

se 0 f le disinblor license. 511/ be .ecorded Linder i. .i•houl unilorm and cons,tent reporting orming / wind and vege-/lul, 
C pplyfor 12 hcuis orlonger distributor licensees, this co•egory 

28 



21 st Techni,al Convention •El 
F d theexcuslon/ony'Negoriesofirterrupt- • 33.,5,hereoppl,cable,I 

snoll be cle orly specified by "e F.1 ..Irc./.fir. dis·Dior 
• The irterr'pnor pe,lormanci Iic|'dirg licensee with tie g,;brn I on to hero It Is 

F.2 Veld/bush fire ••deic wding no,oreve,11505 pe·cotegol 
dic paled Ihot Ne·so will cleadY deline which 

C N.fura[ evenr5 categories need lo be included orec uded in 
• The interriphor p.(formonce inal'drg 

G 1 Storin (ligh·ning'n•i •e repoling require•en-s 
•nd exc uding no,or ev•,it5 •5 pe·cotegory 

'2 The ai•Jol repoding shall be 09 a Snow/ce colendor 8 
yeor bosig. Annua reporting in Ihe cc,se of 

63 S gniticon· evenfs leor-hquam ond Co•egones b·e•c/ug,or o Il licensees er 5ures thi common even·s torrodces) 
IU efectiorou5 licangees ore 'epoMed d The following shcl De oicliced froni 

H I".0/ p..& console/ed or the induslry by Nersa crthe Interruption perlor,rm•e Indices b, 1 Ihe 
H.1 ...trial sarne period releval informlion reponed .bout these 
1•2 ca'.clies *Catelv: Noiu·clle,g.•01•0•i. e,c'uding•,rds) %,slern interrulion periof·nonce slch/c' 
H.3 • Customer coused and Fire·reloled he following reque/ed network interruption /do,mance 

nl•rrupliolis 
H 4 0*her Inlormollor sl. I 60 iepofted by li dislril•.JInr 

licensee os // of Me ·ut ure or,nuol power • Mokesupp ¥·reloled I Me frwpliunh 
r Wi/:de 

quoll• .......... - Non-loid shedding reloted 
1.1 B rdS (phys.<01 contocl/bird slreorile.r./ - SAICI 
pollution lk) 9 Hdoing reloled 

· CAIFI 1.2 019 Tecklicalcomme•tc,y 4 -se codes 
· SAIDI 3. Cu/cme Te following odc tio•cl key informoligri i• 6 

j K : The• - CAIDI clrd ardle'srr required fo b el PO•ed: 
· [ · M. Ihicd • Technical cornrrentor, repol onie 'll 

ne-w,©rk Interrupticn perforrnarce level' 
Incl Jd,ng cobles ripped/dLg .LI up ov cur Ir••inrs and expl•na'icnolony poor park>rmonce 
Ircoll.. • Irlerr,pticrs/IOO Am overhead liththere'.t•ct!on plan•or ir,il ati.es 

t M I.knoi• and underground netvorks raported to imp·o" the perfo munce 
separ•tely) • The interru otions The urklow:1 exper enced per co Jse catego' Inc ....iller,upt,on' • MAIFI code ml¢ higH level pureloon 0 1/,s or,J Whe,ea d# r,Ariecou/connolbe d/efn,p ed 

t tecnri:a commentory 
./nofteroloi,Tiolin•est,go·inn Thed.... • MAIrle 

licersee M I,deo oreldescriphono f wch Repori, ig for In•e,ir ve khed ,DJ.pses MInterruptiolls/·CO km [overhead 
inlerruptio,ossignedtolheo•lercalegor• The and underground net,works repolted Rer,oriingforincenli..e. bosed nu·nberof purposessh/be inle:·riptioo classified as unknown seporotel,) agreed beweer, hers/ 0,0 the licensee bul p 
sholl be kep/0 0 prriccllimil 

• Worst served customers likely:o bex /oncial,eci bosisorlinked 
0. Ojher tolorilopolicalionpericds 

• Cuslomersupply reslor.hon t,me' 
An, in•errup·iols Iho• do no· fal ,10 any o Nem will determine, iq co,:ullolog wilh 

• Nurber 01 m.,or events -curring iIi. /0 above primor, couge code calegories dIstlibutor Ilcenses„ / ch neh·vork Inlerruplio• 
impo#'he mo,or eve, on 'e indite' snould be o,sigrec tc the c-he. colegor, performance indices ore to be used in +he 
and the supply recei.ec by The affer·ed THe c,er,beor licensee shall p.ovide c ord incenliye based regulation -lie {01[.ing * [ cuforners Ir o geographical oreo Ind the 

de 5criplior of each interruplion oisigned o be excluded -rom Ille 
comprehensivm Interruollo, pprlor·noille invesligolion reperl ceo i. 

theolher colegol. indices withlhecouseolenchmolorevenl reported 

Applica,lo. of codes • N..ber . /01.1,1./ Ind n..1/.tarY · Moi<>reveils reporled Indly,dua I,) 
load reduchor even,5 d Ihe rel··v,]n• - The 1•·1'e proposed nterruptioi cause code supply re/fed events 
Inforn•/lon of euL,1 -Inl 

hiefily ,5 10! 9 detoiled or formal root • Cuslomer reloted e.,enls 
couse an'Ills lol butonl·, a high level fool Note tfu ·!18 5yslem level pei[o,irinnce • Volvi·Iry ond Invo wnli 7 loud rodu,9,5- 
to cotegoilhe 'e couses of interruptions in' re"ed needs,0 be the =u'ormer .eigh-cd •¤ Jse irile,ruolian' 
clical Ind ...... c co*egoiles 10 0/st' Ive. ge ofthe relevant d 'Tric-5 or arecs 

Cuslomer caused or wilh,oen/ic/,/noipc'ernal problernsareas i.gue'led 
#e above reponed irte,ruptiw perlormonce illierru Jllo,•r 

0,/1/ .plicalion of miligalion proiec·5 or Indices Bic Il bB reporled sepOY'|,3|y r 5 por The 
irroinver,ar initiol,% •ollowing cutagories· 8 ploined onc unp 'imd Col p.r'er,1 

interrupl,©i•,lidicesblin; be•po•ed * 5epn•lr|y inlrriup¢,or cause code cotegorie5 will . Unplonreciptarruptans to e,•couroga Ihe correa 'oviour of licensees 
ass,s¢ inIJture,nlerrJpllon perlormonce in nQI.ing tne ./wo,k Fri,Its Ind pl'led benchmark serc,ses, 60 H crit cal thal P onned inter/pliors 

wo·k progr•mme 
occurote and rehable d/-0 is cop„red by - overollpelonancerunplonned, plurined 
disiribulorileensees Local and irliernalionol conporeils ord HV o / MV combi•ed) 

benchmarking 
Annual regul/10,7 lepo•Ing HV phere applicoble) 

Coutic,1 needs Ic 6. exercised why 
Whonproviding,nier,upl,orgerformoncedato. • MV >hereoppkoble) renduc Ing i. work i•ierruption De b nance 
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bench,orkexercises Irter'Ljionperlornance Concluilon corn„00 dmra•,ding 01 the key pr nciples 
henchrne•king.quirescare·ulconside'lior of p•o••de o fo•um •0•'he Giscu11ion of the The NRS 048 6 itondord prc»ides a scio 
nol onlythe physico' condilions reloted lo the implementohon/thi,stardord. Thecha •rgmework le•ge or Iuluie requitmenls of neN.ork 
peer g•up membe,5 [e g. network lype aic i• now fc·!hel l•[bulor,cengeesk>imolerne' inter·'pton performonce measu·ement Td 
topogrophy env, fwment gecgmphy. net*ork 6 NRS 048.6 standard and stal repoeing i' Soul Afnco. In ponic•Il·, the impro,ing 
operoting proctices and humor, resource their eleclr cil service aelivery - relicbility a,d onlic,00/ imp emeni·icn / incenlive based related elements], b/asoof le measu•me/, avoilabi rof 

iegulation (IBR) will recu,re occ•rate ond supoly 

dolo collection 9 5/roge ond rei)©rli,g consistert reporting methods and acc'rote rne,hods u5ed Acknowledgement5 
anc complete 'ta colledion, to foci Nole 

Through specifying & latter (toking The ooprop.de b.gets'Ming op,niors e.,essed in this paperore entirel, 
intern¤·,cr,01 proct,ces end key those deve of lhe outhor The oulhor .vi:nes 10 opmerts express 

1,;s ycognised tho• oresen, systems (SCADA into cons,derot 0.3, tie IRS 048-6 slondo• tkonks for the r,me, eflor' and conlribulion et 
coveroge und inter·uptior 6 0 ioses w d M I¢ p.oviding on irrprcyed bosis i, 50'Ih each the NRS Ol ve members in particLI:,r 
sk·em 8 0/the d,stribulor I enses co not meet Africc for unaerlaking such iniernal Ind tie supp©' Ind assistance received f.orr . 

*e nin.mum req,iremenfs specified in this internctionol oerichrrorking activilies i.10 Ihe 
stondordord·ha/erearealsc resourcec/ Mihon, Dold (Ne 048 WG choirmon. 

•uture 
fironc,clco•st•ints eTiekwini El"fic' 

Ne-needstoc.-pa. opples/•./9 It is recorr ·ne,ded 1hcll "e initial imolemenit • Fransisca Mob'21 IPfoies! Leaderl, NRS on 

accurategnd .el;obleinterruption pe•or,•ence 01 thig slordord will pHosed·ir PfO•ect, Eslrr lie|d require o ngs 
reporl,·,g and possible oeichn,orki•g bel•.eer 

approachlthree fiviyear©ondl/Nerso / • 6 cist, buto, licensees n Roberf Koch, /5 2)whion, Eskom South Afric' 
specitythel,me 'rarneond compliance evel or i•terno'ioral Ho and polentally wi" distnbutor |di'gs 
such impleme- i, ccnsultolion •i·h Ihe Iliwsees. This documen· -11 0130 ir lhe • Tshil dz, Thengo, Ne" vonous dislobJI,or irdustry stakeholders long lerm MisH in defe·mini'g which oest Relerences 

work procrices ond proce:m dis/i,/or His also reconmended thol Nerso esiblishes 
licensees diould implement, to improve Iheir # ind.,1,9 wmrniltee Nimilarlothepreviou, PI NR5 047.1 Q.¤111,11 -Ire 

inlerruptionper·ormonceloocceptablelevels NERPQAdvioglornmleele/there*vor+ [7] ...2 vell. roclen•ia, comper,bll 
(and imased cusl<*nersatis/clion) role·playeri,1/ed,stnbulionindust= Men,ure lee!5'limiliardc-5•entn,ethods A 

Power qualify analysis and recording \ 

j 
ElectlicHY production 
Web applicallon fol sm 

*cpowei•anons ...9"'Imin; -- 
74 £ 

Md othe, gemicto, 
sub•lations atdIfficultto 
access places - measuing 23- i 
enties enable lemote 

via GPRS 

commullcation. 

Electricily distrlb ullon 

• Toin /1 overhead Ilies wilt, serni·Ir,sulated conductors 
e, 101/ down ove,heaa lines [bafe conauctals) 

• Detecting omer foults Ir rrledlum voltage n"vous 
• InfolmIng about klills I. tran'Irme, statlons [contacts, high vohee •Ur....1==2 fuses. 

low voltage fus" etc) 
Measu,Ing and [ecording electlic ene,g, quantltles In tran,fomer :fallons 

• The sydern sends leal firne n·,ec•mulemer,5 to opercrfoi by SIS, 

Johann,iburg Unll 34 Robertvllie Induslilal Pa•k Nodlne .oad, Robe.Ille ·PO Box 181 Mcialsburg 1 700 
- 

\-- Tel: 011 472 4444-RE, 011 472 3269 · E·mall burl@p®y.cozc· Ine*own: Tel 031 702 8386 Fa, 031 702 8383 
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Regulation of electricity metering 
in South Africa through NRS 057 

67 fle,iri Groenewold, Ibr 

Form/ mele,ing regulations lor the eleclrkily suppl, industg have bew developed and documented +Iwough 
NRS 057 - Code / ele/mity metering. The NER has recently emended :he licence agreements of elecirkity supply 

whomies by including NRS 057 inlhelisupplycoreerne•ls. 

EL clricity supply oahoril es •.ill need to The design Aould no• only 5pecIFY ihe =red M tnis stoge. buT ikey reed 1/ put pressure 
e 'he reqi.irrmenisol NRS 057 ord equip,Te·,<to he Ii,•led, but „owldolso olm on le mon/cluiers i imp er.ell formol 

amend hwoperoling erver,ment for ·ne·ering to minimise Ihe lecnricd losses by Boecit,irg occred,•olion 

toognwWh*057.111,spoperpoMroystie •hecorredcabbnglorreosvren·enin'rurr•n' 
The some orguments relevon• to the Implicolions of me regolatm 'spees lor le t·onsforner' ond by specil,Ag le correl mgnific!,rers and suipliers 01 electricit, electrical energ• mMerin• proces' .nl lis•rument lonslormer rios I be meter5 Ul,liliesmugnovereced,0/colibratior 

./ 
NRS 057 ce•ificales •cr each rrele·, There ore cnlY © 

Mointerar,a recu,rements must clio be few who>,ses Ihot hove obtained SANAS NR5 057 is o generclised code of proclice 
co •sidered I, fouglohedesign 6• pro•,dinglor occred,lolion for the colibralion of erergy which promoles un:form electnci·¥ metering 
Ihe approu. iole or.cillory lest equipment und meters, bul 111,5 n·oy /x change once uhlilieg requiremerts for appi,colic, in ihe South 
leslpoir·Birlemetering'i•uils soacifylh,5 Al,con requiremer,1 in -he,•tender5 sectrici, supply irdustrY The 

requrements prve been specified hosed on Approved equipmenl NR5 057 w only spec fies I reo,iremer•. 
sin· 6. irternolionol p m ctice, applied vill,In for equipment to be instolied, bul also the The liceisee !6 -pO.,0|® for m.irtainirg I 
eleclricilyl,etering. requirements or le $10' thot is fespors,/e 4· of opproved metering equipme/to be „ed for le ir/cll/,01 0/ commisioning of Thereguloto•iquire#/soreop/lic/ble*o initwr/eringinslallalions. the eqi,ipmert. Ne 057 h/ co·egorised eleic,/meteringii ti e"irety. including oil 

Me-efirg equi,ment must be e,/luoted to ,„Illations bosed on Ihe complegity of equipmell· req'ire·ner,13, design requ,·emeits. 
debine if d ma require•ees based on Ihe nslolkation For eoch category cenoin ./Interance *eneils rmete·in€ d••a inte„.·monal „cndords ond Ihe electric,4 minimum requirements ore specilied #Or 5,/ capiur p #1 ea •elentin .equi.emer,/cnd supply u,dity's own requremerts. TYpe test reloted lo techn,col quoldicalion, ·raining and serilce•gen•' ·equ rel,enis 
records fron a SANS •cog•,sed locilit• mu' e'per"ence 

Mcn, 9 ihe provisions of NRS 057 nove / ovailoble 10, oil moror componert, ct o 
The electricily supply utility me, only cortrod Egnilicon· irrrJ,1°1 the wcy thol electMc,9 •etenng inslcll/tion. 
s·aff ·or comniss oning o{ instal/'ions Ihol meet SJpply Ut,|ille nduc, metering in le 

Large ele/ncit• suppl, util ties may be in I he fao..enis .spec.d fur thatin/.ion future NR5 057 containg requlrements whi# 
p05!liontoperfornsuchevoluo-,cns.n-house, Toensurecon/ofrnonceloll:,smquiremrithe elecirl' ty applv ul,Illes moy 0,|i bel' 0 butsmollerumtiesmaync?hovethen"855" dilil, will h"elei"inlon 0/ c oarecited position lo con•orin 10 progres:lie|y Ind tie reeurces t© do s/ The, will hove to either 501{,/corlroclors [u, sper,Ii, work. eletim, y s,JFPI¥ 3,/ies need lo ergoge con'rad le work to extemc I cons'llonts or 

witli Ilie NER 1. for•lulate end ogree on o• Ins.lation maintenance 
es¢oblish r agreement w,th o larger g·ilily to I mplel,lel'lotiol• p!¤,1. T• 611*Mng paragraphs 
adool le,r oopro•ed lis rl Melering instol /;on. need io be maintained provideon overviewofthe maiorimpo/ oreas 

at rrin.Im inle,Us Ind lie Irequene' of ie al.d k. Mie '.L,u re neMS Of NRS C 57. Meter•ng equiprnent Inslallatlon main,wance is oosed on ine su opl, 5,20 
Insla. on design requl•emenls NRS 057 :sv„spocificwithpierequ,re-ers U•ilitles will need tooligniheirmoin/ionce 

pe# . lothe equipmell Ins'llotion policies with le freqUenCIe5 as specified In TI • In510 !9t on des,•.,1 ina¥ 1·01 necessanly be NRS 057 
•ona h, tlie eleclricity ••pply ul,I,!yr: OV,n sloll Vd,toge and curcent,/strument tra•sformel 
andcorinrno,yco,e,belonebyconsu|'on's. vsed Intheimtallolionirast/accomoon,ed C.Moir .In,num requ,rel,lells ore specified 
EYrrvene,nvolved shauld •oke lhernselves for 6, colibrolior tes' ceril,cotes oblo ined froi, me·er nstollollor• I·,¤ir•innonce N,•I onlv 

ton, musli•stallogion equipi be retesled, 6/ m w ih the m n,murn require•eni o SAMS accied,ted lest locility The no,or 
11'01 need to be taken into mount wit the de melering dota musl i.1,0 be ewluoted to mon *ad,rers of CTs Ind 75 do rot hove 
Inslollotion-r, determinelf •he•inol bil ing k :5011gnig wil•i SAKAS /oproved testing locililles. Tle, moy meter odvances. Stoff which is resp *•11}le for 
Melerin@ instol /,ons hove bee• r nlegorised use equipinen, tiot hos been colibroid 01 moirtenonce mu5, ogoin ccnform I cerfaln 
bosedolihe sup,ly•izethatis*o Derrele.ed {] SANAS occred,led locilify, ou• their wn m inimim requ rep rts feloted to technical 
Min,rnun equiprom class gcaracie5 were opernting envifonillen:• are nol SANIS qu(.Illic{]•ion, 1 r.,ning oid e,penencr 
spe /!ed for ech of these citagor],35 Tkie approved. Monufaclurers neea /0 1/v" In 

MeterIng access rele.ni ,nte......pe.•cot,Ins wereolso SANAS accred,/lior lor the lest,ng of CTs 
Wed +De,hemciorequiplrieitiror•ele·irg wd ils Eleciricity supply utillhes will ihus NR605/specifies„ctoccessbycubersor 
Inoollotlon not be aole to comply -14 4 1 requ re-" cu"rner •orasenictive, ie rreiers, me•ering 
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D 21 st Technical Convention 
circuits and rre¢e·ing data shell be restricted The e actricity svpply /lit¥ 1€eds to pu· le polege holl·hourlyviluesto get Ihe F•ol billing 
to er,sure // the iniegoty of the metering reces=y Ans in piece to clellhe b Iling volu„. There is o choice thal arrors con be 
device, mele.ing nstallction ond mele· colo d/a /llhepre-oe-nined irr•ervals lec.nology ,/roouced in h bill ng process *rough 

notot risk This regu,rerne/ scfeguoids lodoy provides 10• eose in oblcini.g billil,g Inumwoloperolo,b,sy&temoperolors. I sthus 
e elecmcity uppl' utilit, Irom risk to je informo·ion. Autornated meter reacing rroy be Ir„portor,1 "ulidule Ille ucluul piele, uuvullce 
"r ng instollction but the cuslomer hos one s",2 /0 ochieve this recuirener,L t© ·he final billing "luesto de·ermile ile 

I nght to obtain his met. ng ./ from le whole billing process is acc Jroe Mele/ng dola volida•lon 
supply vt 14. The supp ¥ ul lit, must 'here{ore 

Mie,Ing dala -enllon be ¤ble 10.fOvide for hisioncol ri™ering .0 Atelering I. .JSt be illida·ed he[ore Ihe 1 
uponrequestimm/hocusloincr A-bba,ad blll,produced tochecklor inoccuratedok, r,ve,eors/hision=//•,5810 „uslbelepl 
opplicotion wilh oossword con-rol mov prove missing dai. consumpton thal h nol is line by Ihe el,Bc Ir elly supplv 0 
. be le best solulior for electricil s.ply wit, the .storne hislorical dol etc. 

4 W was done frorr in·eriol daM,then ulil ing ties 

A 109 must 0|50 be kept of any chonges or the inlemol dota musl /Iso be ovailo £!e lorck 
Currentond volloge ins,rume,turcatorm•„ est,motions'hal are nodetothebll'ingdob 6ive yeors Any lo€5ondoloesNmo·iois 
mus! be ded,cofed to the ilili·y's me+eri.g Frequenciesa,e•I5ospeoliedlof hevalidolion m,/o|sobe<epf for/leastliveyears 
equip Men·. Cus-0 wer equ p ment ma, thus c- •eterbiling dolo versu5 meter•dvcnce5 
nok be ir,stolled Conclusion irte the utility's CT and VT 0. o few ulilities hove ·his requiremew in 
cir€Jits. C./omer5 Ind cons,I•ant5 misf place lor their customers. By n:luding IRS 057 in Ihe license .....t 
take th s requiremen· into cons,dem·ic' wien ot eleclicily W•efe mon* Iv meterreads ore ·0/ d , ectly sup" unlit es, ihe reouiremenis 
proiding lor o design on odditionol metering ha¢e becorre fron/emelerlmonual reod /Thi' volido*ion regulotory and it nos o definite 
equipr.1/1,1 s simple to check ©goinsl do·a in the :,ill,·g irroact "le mete,ing orocess being amp oyed 
Me/ng de,la acce,1 sy"ew. bul where outon©led 'retering ,• 14 'Ne utili·ies 

enplo,ed the volidot on becomes •r,volved. NRS 057 specifies -nrum interigh lor Soine iequi•e ne,il' connol De i,np|e,nenled 
retrie•irg biling dota Irom melers in le *ilid Typicolly the AMR 4,Im oblain, meteri•g Ilimediotely. 6/ it is the mpons,bility of 
(pre·pa•nent mete, excluded) Tne frequency Jrtan·ol doln [,Wh 09111 Irvo+M per In f holr eoch electricily supply ut lily tolormulate and 
for obto,rn,·gle 6,Ilirg „dor,·,/Ic 15 ugu rl - Ihe AMR sys,em does poi obtaln ·neter eslobilsh on implemenollon plon for Ihese 
bosad on Ihe s'pply size of the install•lion advcnce, MulliFIcationconsiont'arecoplied feqJirernenls A 

-"I=..4-"4:I'll€·:I'.·•'14'-- 
HC Control 

Instrumet•••• 
I .. . omplics with SAN.9 61 98 for lost,1 

WA, 
: 

. 1 

, 1 " m. ., . 
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2lst Technical Convention 

Update on accelerated 

ageing of MV XLPE 
8, A Falmier end G 10,9/, Ateracie Cables 

In O/ober 2001 9 paper wos presented [1 1 & the 4,h Soulhern Africa Region/1 Con /rence / Cigre in Somer,et W// 
delailing theskie 01 0//lerated ogeing te/ng of Mv XLPE in Sou/h Alrica Al/hot /age /1/hough le lests were 

€Iree.•ly defined In SAB5 1339 0 nd 5ABS SM 1284.5 (loter known I SANS 133/ and SANS 6284.5 respectively]. Ihere 
were no *un,tional test rigs operaling in South Africa. 

S ince Ihen some /ove beer bvill ond / 5 / con/minools o. blernishes or the surf*e mpased lo w 6/,rmed suoply of low 1,01,1 
pope·d/cnt,es bo·h thegwhia the bod of 111 moleric Although the moteriol In thme Ille en-ror ner.1 

Elpefiences/lekerdefengs/,helte,dore muckaes remained C good ins/onon, its 
Con:om.non s + THese moke good init,Qtlon tesicentre,n trIE Ii'obel h. *ble properies compared to heolly XLPE 
por·' os Ihey con a stort the eleclrical held - were somewhot red/ed The mechawm o 

Whot follo.vs is o simpi,lied vie•i + o ver, 
creotior c nc propogolion is ve ry compl coted, weli•spro•delo•i 

complicated sub,acl and re,$ 1•, Ilk on . exiMeoce 01 mohi16 Homi<hiy - W,ter win provide the ion: pil 
Crosslinked pol/tylene *LPf / on insu /,on im. As the rrobility is /volly provided by ./ilit, Il 11{1• been shown u nter tioes 
arrived on Ille scene around le 606. Athough woter, ihe *voures become kre,/ os wotar can grow 'f the h'ilidity wilhin 'he Insul•tion 
its p.elil ls I ·er/!c eleclic¢I ,nsulgtion t.e' (See Ag 1 IA coble infected with water i:obove 65% 
wos Ip,Ecaled, ihe Inoler,/I ,•05 nol f A trees /11 In oil probabll« atill luncion well 
unde.skbod and was lound to kave a loilure urder rlof,nal sleady *M circumskices The Voids · TI,Mecon inifiate walearees by causing 
mec,onim. iow gendly reerred to /s oroblerncme,when„/ccobleexperien<65 mechar,col domage TI'ey ce ols* siles for 
woter tree ng. ihot hoc no¢ been pred ded o voltage sp ke tho· c•ceeos•he hrackdown parl,al dischorges 
76 :roubie m• tnct le „ eckon,sm look in stren/h of le woter tree molerial. leoding Frequency - /,5 exens,01 iniluence. /140 /9 excess 01 5 yeors, typically fron, 8 10 12 Fis, I the eallon 01 0, eleclrical •ree wnich will 

gro/h rcte is ce/0 017 1 propon c:,ol 10 to mon,#85t itself This compror, sed electric& inev t/blycouie Ihecabletoloil. As weall know 
MV frequency nal'•o.ks ciouno ·he word mony •,3¤r• ofter every MV drs,nbution ·•et•ork 18 •ublected i le 
XLPE:ableshadbeenin•olled. Undew//y occosiono Illog e splka Temperofuie T,isolsoexenssor•influen,E 
letechnology ocq• red a bgd namecnc l,uch Accelemied ageing / AW XUPE I| acceieraled ag 1, tests make use of olleor effoitw05 putink, unce/.ding the problem. 

more d the 00<>ve, with Ihe caphon 01 ve,/ eng,mnng ,!out / cabes, and dealoping lhepurpose/cracceleraled MVXLPEogeng and n,eval woulo tesls 11/ de,ricnstroled 11101 /e problem had 4/ is to realistically 5,mvIC:te 000*1 contorninonts wn,ch be 10 a 
Yeoi 

(und•on been ut We oddresgd. 2 de a in moaul•J,Ing ge shortes! 1 me possible. The prccess •. 
6 wbiquentle: most occurale way ©4 doing Ihi... of course 

SLarrilcially polyelliylere is i. ' ponculorl• tle louise Ihe coble In senice k>r 0 mors, but Teii.mplemented in Soulh Afri,/ •cmpliccted moler,u; lilli,si•Gof e•renel¥ Kiting •his long li 5ornewhat probie,notic 6, 
lo,ig cha,iis 01 4 0,oms ,©,•ed by s,ngle bolh usm ond suppl m Much wo# •05 bsen . /.stoithe test method• de.eluped 
bor/,. wil hydiogen oloms o•oched to ihe done ii/a llin•uence Ve speed of i. the wodd Ihe Scu# Alricor, melhad. folio.v 
remo,4 40 bonds /4 each cofbon atom wctertreegro/• and 'sped,/hot could •hree basicsleps. prsve 
I - CH, CH, - CH, -..) A chon uselulare[2 no,eslhe by-pro/6 *0111¤ n lip / 100 000 carbon Ae·elddion,/ 4/re atomS 

Occasionally oddihonal shoder poi,«lene ron& Thepresenceol,ors i,essertial of .....cture Ind :horoughl• wets 111/ cable 
chairls l .,Ii /11.cli 10. choin ot Ihe site of somple.ensuring thoi a somples or,e ston n le Eker,c.ess - Also essential cs *er •ee& will 
01 Ihe larne con dt,•on. liydrollen atoms, on dde dislribuhon notdevelop ina cobJe tholis iotenergised. 
,]f sLch side chainb w 11 iniluance the moter:/1 Agerng · Simulale 060•110,eors 01 U• 4 
pcoperlies and dens,ly. giving „ m/ciols J MeAcmcc) Unninge · Thesp moke good provid,ng some olle /pacts mei/,0 md ¤6¤ve 
03 low dens,4 pal,elyene {LDPE , medium Init'/ion polnts, poelculorly fow venied irees, 

lat ncr®8ewoterlrea @(cw·h .·0 
dens: pcl yelhy/. el//PE,ong /hmrs When as fher dislort tne elec·riccl / aid and ore 
0 ' molerial •' i,sad 05./u|OhOn ./ Clr. rge Asses•ing · TI empl// u We,b•I slop,/, / Cend.. 

for+hr 'oirs tc be bondedto each olher at 0 C< approach. causing rop d mr and teo* 
6. 5,15 01©•g eoch choin in • Droceis kno# g:#lgr-• bY ooplying high voll/ges in o contioiled 
os cross linkinS f producing *LPE ma•ier. unnieach san,piesection isde5tioyed 

The dminbution of the breokdwn volloges 
The fo,lure mechon,sm Ihot hd not been dererrnines f the sorn ple passes of fails 
.Incerslood, was (1 subtle ch,Inge in the V-43 

nole-ial ot von©us spe¢ilic polr15, •hat •ben In South Alrica th® precondit,Oning ,• cniried oul 
prcgies.edslowly'roughlher,10* crealing g under wcterolo le,·,perolure / bout bf 1 000 
%5 r,0,•retfee like,neppear0nce Some hours, or 'st u,•de, 42 da•5 The •omples O,8 
would slor, a, contom,nonts or vo:d• wilhin ten oged undenvutar ol iaom lemperot.,re /1 

XLM In,•3·<r Ihe nial.,ol and iliow in coposile direction5 3 Uy whichbon 11 kvcatil, is 19,1 kv There 
Icakin• like • bow. le ©tners would % F,O 1 1•Pe' I </·•ree' m wo melhods dmci,bed in il,e SADS tesls 
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2/s/ Technical Convention 

50 HZ - The somp e is energised / mains 
fiequ•,•cy fo,17 50'hoL.6, whid, ' 2,eors 
Th,515 •Ir|y simple to perform, 

Mole, 01 1 Cen,IK 50 09/05/04 ./. 
500 Hz - Tie somple I erergised I 2 Mcle,le' 9 C.elec SC o 02/08/05 Cor,i•lu•i ••ile,e. si..0,8/ wove torm, lor •:*pad 0, 500 -tz. wilh i 

1?418h. 
3000koufs, whichi,125dcy. boducnga'9.1 kl 
500 Hz „midal voltage io onergise . Mote.013 CS,-,•C 50 11/00/05 a /5sed 

Copocil•e lood is o big cnollerge, 6/ de·es, 6 Mai..013 SA85 50 In./.si, 35%./ple' 
provides resul·s * quickly 

7 Me,•riel' SA' 500 •7/02'04 Passed Mo,0 upgr•del 
Alter ageing, 12 gample sectiois cre theq 8 Noteric 3 SA83 500 28/1 2/04 Pos.ed»rupgmde) prepored Ind subected to I voliage lot 
in•reciesir steps until the somp|e Ledion foils 4 Maie,k,14 Cenelec 50 25/04/05 Contlnualfoilure,•oppedot 
The 1148h seque•ce stai / 3 4 /,ch i, held for 
5 minula• a•d then @•gra5,2,• U© gaps. •i¢E . 1,4*e,IM 4 SAB5 500 07/06./5 /·Ill 

each voltage being neld for 5 miqutes. The S Mole,ic! 5 SAAS 50 In frogesg. 30%complele VODC' recorded 5 -he losl volloge helo for 
5 rrn'+as. Theposscriterio•re. 10 Moi,nei6 SABS 500 Inp•grai,·0•co/*i. 

• All 12 samples nuit poss o cokuloled 11 Motefic!6 - 500 I p.ogre,s, 25% cempl- 
ino•in· J. s.l o; 14 kV/mrn. . Moteriall - 500 Inpregrai · p=io- 

• Al l/ost 9 samples mu/ pass c colculated ./ 1 Summ-/*. 
nlaximum dress of 18 kV/mm, 

specificcll, des,gl•ed for the tec We have found ,Tiodulating on 11 kHz •nol d 500 Hz The • Al leost 5 simples must '86 0 cil¢ulated 
iho, forocceplooleconduc¢iyl-yduringlhelest rosu]Iistedili,ovigha 41horderbardpasshlion m,mum ire» 01 22 W/rr-n 
1, /ecessal le the 'rnpes ore taped wilh .,ch 'cludes me ste. up fransforriler •nd 

The Soul African lests are sirmor :0 0 lest c helical copper lop€ The terper,re d le ollow5 l.r power kcts.cor#ion Much effon 
carried oui n Europe, covered in Cenelec wo'ef in 'he ·ank is conlrolloble. As lh, samples was required i vet th,3 10 •vorid ihe coy,iral 
docui/:HD 62Cond HD 605,0*cephnglhal ore 6 4* IO m lang our 'onk holds diogramisdepided,4.2 
1he test parameters ore s ghtly diHerenl. In the only on sompie, ond we are there o.elimiled 
Etiopecrfes<Refinal,oluerecordedforeach loeighfteslsoyecr However. The breakdown wierespoceis asse•sing is ocl•,eved us ng 

sampieis,he /Itage at /,ch 300 *VA the somple was available in the ·ronsforn·er ogsing M/. ond Ikere 0 3001:V 
is giv no ng us c 

destroved. os opposed 10 Ihe highe# va#oge lernperot„c ioNI,/, aier.nnd,lion ng con be Con"nuously variable volloge. The /016/ion 
held forSminutes. Inorder tcpoa,Me doreinonage,ngtan</swell equipme•lusedisver, fastinorderto imi·the 
voltages m" hove ihe serna mi'imum grileric dam.ge & the beokdown sile. solhot we con 

As a siandoid, 011 the core5 we •esf ore lor os those described above. The rios / Aberoare then exorrine the oreo for Moler trees, Glven 
11 kvcobles.ondtheconduaors,20-c,oose 

m co/64 01 peAorming the Sourn Africon and thol O typicol breokdow,voltage wi 'I be around 
i5 185 mr·,7. 

Eur©Dean tests ond some 01 the results given 90 1% ond oil rhe way up to 150 AM a normol 
belowrelale'lheic«ef Ageing It 50 Hz is .Ialvely simpie We use lerniflalion wi I s fnply nob.ork For r,is reason 

I ..... m supply p.waf 'ctor corred M we Jse reu"ble waler Irrr,nalions rated up (Nole itwould be 'cor"to draw con'lisions 
equipment -d 0 8100 up tran,former W. 10 350 64 

©bout me likely performonce 01 0 morginol lis ormge„enl Ihe load of o ;:ngle simple sarnple + South Al.con standards bosed on *ng *ience 
cn*he voriac is les. cn 5 A. Ageing is dore vollges recorded in a Europe•,i I, ond 
in o sepor©le 50 Hz /oinless sleel tank large Once we reclised tne odvent,ge of i,slollirg vice ver30. 05 1/ preco•dition,r,g Ind oge,ng enoughlo hold three sample&on tne,790.nkss "e powerlactorce•eclionsquip,nentbe-s• poromaters ofe difterenf gid 'ie &61 0,1 
ddrums Orceogointiewale le,lpenture /0 vano: gnd lhe iransormer on le 50 ©f Hz breolcaown voltoge w'll „01 -".ssarlly co•beconliolled rig. ins'ead ©lon fhe supply 'de ofthe vor'Ic, correspond. 

we found operomn / this equ pment 19 be A,500 Hz,hetesl,6 for moredo chollenge This Abordore's le:t rigs is be...le ve•eMy .ove'll m.stbe 51nu•,1001, ond 
P?econditicnillg I corried 0/ / Aber•re in Ihe reoclive power r,ling 010 somple /500 I & In Ille tose 01 the 500 Hz s•siem weiounc Ihal 
c sogle dedicated silnless sleellonk. The (slat:me5hl@herlhan/05 Theencrgistrg heeqi/nentvosveisansitive,o•emperci,/ 
somplesorev.oundonioastairless,#Idrum suppkisochi//u.ingopulsew,dthmodulolor vanallor5 Aherm,chorolisisweestablished 

tho· le reoso• for this is 11,/ lie filter 01 
necessil hos 1 1 1 1 , 6 a pole, where 1, impedatice is 

lililill:SE 0 Figh ond tra *r,oltoge low. und o zero 
Maine --11 wheretheimpedonced,oppear&,ve7 closeto 

i i n,rl "1 [-1 -'• Sample one ono,her. The seporol,on 01 /e pole ond 
i 'he zero ,$ o lur•tion of,he'le' u p Iranslomer 

L.-r-d ral o ond, as such, connot be chonged. As o 
resu|L, incliding le mudululcr in o conlrol 
loop e fo'nc /0 be olmost impossible 
0/ // Clolt m qulie urislobl0 We ora 

6 6 pkien,4 developing o con,rol circuit Inal 
u•eso ***. in •0•olll,•Ah Ihe 
sample. oslh,soppel/togive u•a re•Inobl, 

& 2 %.enere•ion s'oble circu,1. 
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m. 

1 • .T_--•1-#J--IZE 
% = •--------I- ------*.1---- - 

-J -2-I--I 3 ia. r 

Im..rn. 

IIi *:=:*:-•"/,-= 

Fg 3 7e.iND I •/ole.ic; 1, /ec . 7 : r No 9· Aloleroll EA8S 

-c-duaregulorteslsond somple slzesore·oosn,/11 toprove onthel, 
cgnconfirmlhallhedonger own+hattleupg•dewoseffec-ive 7OD 

15 real -we hove had toshol 
*rer,al 4 Th,5 g and disinfed developi,ent work ore 1 ----- down o tink *,, ,--------- -=M new /aleriol ond o new procesi. Whil the Iwice olreody 

- malerial has pmveo succe:sfal overseas, the 
·res,siontpteled by w res®' shoived thotwa would hove lo p' 
Aberdare cons,deroole effo' nlo tie developmen· of 

- a-:•*1=,„I•-5,-.-myll.1- 

Wc hove ho for wi,ipleled 'heprocessb/oreilwouldmoducesuccessful 
Bble. 5•en tesls, wilh le more 

Ag 4 785r N04 M•#ey,0'3, CDneler urderv,y Of Ihecompleted Mater,/ 5 This im olterng·ive maleriol ·hal 
lesls three folled• givirg s being i""iga•ed at prese,2 /e me lest ng 
us lili,/b!/ infor.clion 

11,1, it al both 50 Hz ond 5CD Hz, .·ihi/ *ill give 
09 certin rnoteri/1, ond 'a. us I ternglive dulo Ille dolo acqui·ed dh 
p.cesses. Tne moleriols 2 -1 Matef a| ' 

i te•led,gdole Oreamman. 
er in T•blet r Mih specific resulls Mcieic.4 6 and 7 The'e ore also olteriotive 

#£.plmillul malencl•currentlyunderiniesligction 
4" , follow C.....ts or the The resulis / thecompleled *sts ore presented mt ipec,{icmcterolsore· In "e grcohs o.le 

/¤rericl I · This ix o sl•ndard 
Conclusion 

-===== materici, which we ·esfed •o 

#e Cene|ec --- -1&*#*-11• requiremneils Aslhere,ull /prool.nia*periencedby,urne 
(Te,t /)cs'hetestcommenced lil.„r5 / MV X[ PFr bot. in Soull: A'nin ole 

Fig. 5/5/No7 Al•Mi,0[3,WS bebe +he &A85 leSt3 wer/ abroad, il became lece;sor, to design anc 
published moevkcluracobletho• would be ·esisknllo ihe 

water-rrechorsrooHoilore hobeceme Moie#ai2•1is•osimolenal 

'olwefriedhe=auseithod necessory o find •a,s 01 demons#aling tho 
1" D -1 r. coble which a dis'ind hadsuppo,edly bee, des,gnedand price 0/vinige. 

monulooured spacilically will, such rM,slo,/, Thiswcs perhaps rell®cled $02 ' 

i * 
actually och e.ed Ma prom,60. Ir South Africa n the resull . /e malerial 
Irneontincluding occelea•edogeingtests,0 foiled 5Lgnilicontly ond was 
Ournolk'cls/.a 0/. there·ore not used 

:: Molerioll We howeu3ed Alt•eseslondardsorecompwl,orylk Ihis 
s,tosome 

exle•1, sho•Id en•ure ihot ¤ slondard ond onl, coble tho, coi molenol os 
d... pass tle occele/led 'ge,rig •pe le• will be will icon hove completed 

sold ard used in Sov¢K Africa both 50 Hz ord 5Co Including Im hz teds 
- G-0..U.™n••-m»•'n.=--- tesls on locol s¢ondo•ds hos 01.0 on identicol sampes (Tails 3 enco.gd 

us to M ow ovin /5 rigs 0/ 05 0 ies.,11 we and 8) providingdoronlhe 
hcve f©,rd Rg 6 'e5r N08 AA••e,le'3.JA85 lat Ike numMr 

similarily©{thete. We hoa of n• mole, ial 

also used·hi:naterialos., we con now *'*' litn corfidence hos 
risen 

-he c,mal,colly nver•er corgisls 01 5/id slole components indic/crof a process 5/5 lond e). Tai¢ 7.als 
being dlven reasonably krd. I• is perhops *01 corned out befeq g upgroded our m•terial Referen,es 

¢©osurpri•ngtio·wen'lroodyblownup handlingsy5ternaTe,18•scofriedou,after 
11 A Fri*er and rep•ced ihe equlpmenk ollce. Note /* while each test wos condvaed Acce,e.©t.d .'ing /· •./. 

on 

In•ulolion, loc,ac,Agi oiC,g,6 fouAE Soul•ern 
Experience /0,·, Eurore wurned us o· ¢he 12 samplesections, thes€ wereco•secutive. in 

' Reo Inol Conle.enc, 
pobsibll'ly of le'lon'Me's dimose develaping n efiect Hhs me(ans thot {or mmpo fison purposes 
ourlonks. Tne dim/ isul.wally present n/urolly we h,•,e ordy ore wmple before Ille upgrade, 21 E : Stear« Wmni -reeing Thn Beho• our o' 
hui Ihc condit,ons In the tork, o. conduc,•,e ond one #er Whle it Is pleosing t© see o Womr Tme• in E* •le Insu!¤1,01. ISBN 
10 3 grew,/ o a dongerous |eve| Ab o fewl| significan' Improvernent ofterlhe upgrode Ilte 90/53·1022 5 & 
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1 21• Technical Convention 

Long-term reliability of 
XLPE insulation 

67 F Horipmod. Ca; elc„ c./fricon CobJes 

The<ableindusl'isconfinuously•rivingloimprovelhepe,formanceal mediumveltuge,ross-linkedpoly®Ihylene • 
cables WID' polymeric insulolion systems like this, Ihe degrodalion of ioble performonce in wil cordillons 

iii'llamalorconcer•. 

Tnisdegrodot'„i,aMMbukdlothegrov•ho Fi,rope in Ille I,•le 19706 and eoly 198/ the praferred in•loticn syslen for e•en 
1 ie,Ireaswithlrilhelnwlohon In/ctooe, Premolure insulotic• t.pures accu·red ond tie hig•es• tronsmissio• vctageB (500 IN} 

2003, SANS 1339 lie specilicalion for MV in,estig/,ons [4] showed hot these were Compored,opooerinsulalion. /lue*hibils 
•ross linkedpolyethylenep(LPE)mblesbecome mainly releted to le peserce 01 impurwies lower dielectfic losses. higher ope·01 4 
Comouls(37 in Soull· 4 0 11] Ir order 10 0. coitamlionts within 'he exifuded XLPE lern-foturesordthu5 higheran,pacities, ord 
den·ons/rate the long- ·ern· re,obli¢y of the iial otion. kh contom,non, w lin the o lower impact on the en, ron·nent. 
XLPE,nulatiooond,·5•sistarcetothegro•9 1,5ulU!,o.werecorrinon,ntherawrnmials GenerallY the service life e.pectolcy I5 
of waler Ireesf r is inperali'ie thai custome·s and ,ere often also Irtroduced during the ¤f good qual/. delec-·free XLPE cobles demo id thot their cable iupplier conduc# cnhle .cnutociuring process 
e ler' two .0,5C Hz 'gling tel cro four· (]per[]t ng Lilide' normal co:.ditions "eslimated 

With advoncarments In XLPE 91•ter,ols and .1 30 yeors A. Besides cnlomInalls In monl 500 Hz ogeing ·,/ before it ca9 „ pply 
production technologiesoverle,eors, bolh Pie insulalion causing ele,tric ress fled s•ch coble on o commercia 6¤sis. 
the cleo,liness of le row ma eria 5 0,18 262 enho ice menls f Ihere ore other factors Ikal can 

Thi• paper fornes on CGI·electric, /tricon quclit¥ 0{ thee,truded Inaotion Is loday o¢ a allectthls lona lern, reliobilily "hase Include an 
Cob]85'5Jccessfulcompletonof bothter, The •ery i,gh level, depe,•ding of couise, on Ihe increose in coeicti•g •·oliage •oloctric sirc50j 
resul•sared„cus,edonceffecINecompansons coblemonufacum Thaimp,ovpmen'inXLPE increase in frequency, ocreose in opefollng 
mooe. insulation 1$ svch thol it h ropicly becomng lempercture ¤ndllie prese'ceof water+rees 
In Scul Africa 'V we those cables Of inluerce 

cabl•s'e 
·hess, the . lemperoture on 

M.otinginlheyoltiger ll J m 3,310/up 4 lerm ,/hiabill of XLPE Ins ulolion is we h 
toond includirg 33 W -he prmafy insula*ica inenliwirg lih•sbeenshown•/oclOC 
is mainl, impregioled poper or KIE Vee ./ UP incre058 ir temperature from the,oin ¤' 
Fig 1) The mieri/, design, construclion 90¤C operoling ter,perolure con reduce le 
and lesting c•these cobles musl compl', wit, elser.ice life expectong by oboul 50% *e nohono| specificoi,0.5. SANS 97 I2l ond 

Therefore i, is crit,co to rate cobles corredly 
SAAS 1339 I31 m/ctive N 

ed me,sure„hould be loke. r,ork, constar,Ily 
The intentiors o• such compulsm specilicalions exceed the normot 'prrnting ternper,Jlure 01 
cre lo sondcrdise the cons·ruclion crld to „1 Ihe cable 
presgibsd requiremenls to ensurB •Wet/, 

Anolher importont Gre• 01 concern Ir XLPE good quality and long·term rel,obil,/ 01 
'e cables h is g conpuls" [Il for oil coble,lha-intluencesthe long·lerm rel,obiliN 
coble monufoc•urers supplying MV cable s wo•er free grow·h within the insu o·,0,1 
Er irs·/Ial,or 9 Soith Ainco to ens, w tr•t Experimen# on XLPE /bles thot hod been in 
fheir service for about poper aid/or XLPE cableg ore In slrie 8,991 *3 141 concluded 
acco-ce w:th tnese specilic•¢i, This is 8g· i Ty:>1,0•M,V•peil,Mul*drnbj,!• fhat /"xistence of several water Iree' wilhin 

demons roled b, producing sufficier,1 evidence "0 insu"" signilicantlyreduced Iheeect„ 
01 compliance, usua ly i, +he form 01 the beakdown /rel·h of Re mote·ial As a 
late5t Npe·tes• certilicat on tnot 5 issued by a resull, Ihis impocted 01 the eslimoled mice· 
recogni,edirdepe•dentandoccred,tedbo*, / lim expectoncy of Ihe cable, red " i,19 ,/ 6, up 
such as 5.5 Nelfc Ik ,5 Iherefore cruciol fc• 1- to 43% 

end customers like "e ut,lilies lo recuest such 
Water 

inlormolion Irom nanutoctum, oteor ¥ *Ider Iree growth i. XUPE .obles 

sl¤ge. lor 065essrpen- ond evol.ohon before Proctic' expeneice ond long·lerm A on 
awording voluoble con/r/.·s m•del cobles [6I •ove shown that wyer 

has an od•erse eHed on XLPE Insulolion /$ Long·lerm rell/6111401 XLPE cables •L I deve// "ter Irees wthin Ihe insulalio• 

Ifs well kle- thai the relicbil hy of paper loge,her . ilh ·he presenceof woler alternoting 
cables is high, 04 'eme paper als e|ectri•I sirr55, lempe,¤lure ¤rid o f•clor 01 
slill in service today aler more ¢han 50 time, i,·ater trees gro,·. 10 ••ch on e•:ter,1 Ihol 
yeo,5 However. 0 similar r01106,1,1, .05 nol lei,sullion, re.Iling incoble 
reponed for,halirst APE cobles installec in Fig 2 7*p col A'VALPE ,i.5Lio•ed co/- failure Wifertrees 'rew, croscoe,c ond usuolly 
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D 21 st Technical Convention 
Invisible to the naked eye. bu, with saoble for pgsng &,e le,t und IS O,V/|y aona for 
dieirg techn,ques he, can be stained and irfo·ma·,on pu·poses cnly 
exom red *rho light micros.le cladequate 

A kel of 12 scropes Ild love beer ovec 4/,colion The, ore dwified 4/9,/i.e 
eoch 10 m in act:e length, ore sutected 10 wo'ds such .6 tow·lie tree5 pd,ented ·rees 
a .·ep breakdown vohage in sups of 1 Uo dependmg on ·heir ©·igin ond shope Typicol forlive minutes. Mmeicing IM 3 Uo T•e exovoles N shown ir Fig'.3 Yd 4 
v o tage 0· whi/ each x m ple b feaks dowr i Fo 3....&.I#//rn.*r 

The rnecharlrin,•,hereb, dulree slructures cecorded or,c occord,r,g ·o LANS 1339, the 
anse hus not beencleorly exploined bu lhe passing critsriagreos follows 

1 
extensive erk done by Cigm WG 21.! i • 011 ' 2 saii•ple. r,1.51 wilbsTnnd I •tle•. 01 
hos resul/ in a & 01 several poss,bilies •tlea•. ... 
{71 Generally, MV X.PE ccbles are not 

• nineoukof 12 
water blocked by designso waler eiters 1/ somplesmust.,4/orda 

37,ess ol 0*( Imm 
insu otion by diflusicn. DUe 70 con"•ing-ed 
ra• 11ote·,015, • f p•r monufacturing 'eout/12...p|EISI.Od lithstond orocasses I 

or lock 0{ adeq,cle qua it, control. stre•//leost the 22*Vimm 

presence of i.pu·i'ies or contornirants wi·hin CBI·Electn< 6.-IleLcecideat•ordLct 
Ihe Insulation will be kigh Ti,i, .vater croplels 'rle,rg tes!• o f bc-h 50 Hz ond 01 500 Hi 
concen¢ro·elround •he.cntcrr Knt within the (10 Besides corfo.ming toollihetype.lest 
insuIQI,on nitiating a dernmpo,ing picLess *i,ements,MANS 1339,thisuo•Idenable 
6· resvits In Increased pressure orourld Nle Coi 11[,[1 97 +0 aclermne The levil {,f qunilly 
Ihe con,aminant oreo cousrng 'croc<ing' or ond reliohili/ ©f its e.buded MV X[PE cables 
cter Tiees in •he •05ulohon TI,e sub•qusa( ..clol ¥ when sublected lo the ageing 

F, 4 A ,/r./-•red#eeinX:PEins/„or Cor,solion /hesedrop|ets a„Ing louie o mec9on,srns 
dielecric heoling f 4/her increnses ·he pressure 
wilhin 1he nsulo•ion extending 50 Hi Ihese 'croc„ and 500 Hz girl le,1 resulls 

ond discussion aidclusinglhemlogrow 

Demonstration of long·lerm THe speci/ic riethodior preparirig, copc;tioning 
rellabl coble 114 somples / 50 Hz ord & - 50 Hz und and 500 11* aging ageing 

500 44 h well described in SAB5 tesl rrethod 

..11 Ir, order to demonsircte Ihe qualit, "d lorg SM]284-5 Il l J ond is not discissed in this 
ter,r reliability of MV XLPE cable insul/,or, paper Onl¥lheresultsorelistedonddiscussed 
cable nonvioclure/0/compelledtocondal If morc insigh· is.equred re eferce con be 
anoge.teston·heirproduct. Cien*lygso inodetoopre.,ous-perllO! wri•len 6,·he 

- .... requ rernent SANS 1339 plolows o.hor 
the cable mon/0//er to conduct either o 

Table 1 lis•solllhedetoilsang iesubsofthelwo 
Nvo·yeor cgeing lest al norma freqvency 01 age / le,/ Ihat we, conductedl. 
50Hz, 3 Uo CUo i, ohm'o eolh volloge) c 
c ternolively, on (,ccelercted les! 01 le, hries F·om the oge'lig ossessmen¢ i} is • le'li thot n Il 

1*.im IhenofmolfrequencyISCOHiI, 3 Uolor&900 so,•ples aged,•150 Hz ond .900. iwilh 
hours /4 mont, Wit, such le„. ihe coble thee,cephon / 0 le w, ple), bd breakdown 

j JU i ' 5omple •ill 5,rrwlioneously be sub,ted lo slre# in ex 427 kv'mm i10 LJol 6 -al ow / tnree c/Ing 'necharm,s hugn Trils 5{]•islies e•en the highesl will's'and sliess 
eleclricol stress due to Increased opera -ing iequireme i• in SANS l 339r where normoll' 
votageOU©1. fre,Jency[SCH:or5001121, unlf filve nu· of 12 .mple, ore expec-ed to 
and growth of Nler+rees. achieve t. ls Fig Jre'.1 shows ·he sho,t pieces 

Fio 5 .I .'e.*Jr Afrienn Ar,let· 500 Flz noe,r' o' core ..I neor Ihe breakdown siles of e.ch A,/Dion,0 500 H '00,6. sgie con-eer/inverre. The mo,or altroclion oi l 500 liz frequercy 
15 the s horier simple aged 01 50 duration needed fo, ihe Hz, in praparotion 40, 0 

ogel,g 
un·erlr.¤r,elys,8 However, diffii .leS Ihot mcy be experie,iced 

.vith 800 42 M ono its oppori./5 ore Tr,r woler tree or,a /5 .,05 conducled on / 
5 aq'pment and de,eloorner' cons, simples „1 •he vicin,IY of the breakdown *5 
m TE, obilit, 01 oper€,1 or„ and lock of wilh bolh oge,ng mechanisrru *hib,ling few 
oca, lest,rg ovallobili' To date, enly two woler'fees A loal / 13 vartedirees tiurn all 
Sout, Affcor, r»moonies ore known lo hove 12 /niples ogod o· 50 1 liwere iound ne(lr :he 

. 1*66566;Z-L- % 11. ageing tnsl foci|ilie5 Fig. 5 61,04•'s orip inner semi·conrdic,Ing sr reel, wrh rhe I. rge. such toc. vented tree me¤9,99 600 *,rn in len[]Ih A 
-he osiment //1 nseds iokl of iwo how 1/ be tle tfees wefe •und lilli coriducled 
01 "e end 12 ofihe ..ples ageing •estr oged . .0 irrespeclive ., Wil|1 '•1. |{].ge' 

of frequencE. is based "ly Masuring 100 
" eleclrical 'm In len/h 

bre/<d'wn 'renglh Interio A waier lee Thli 'oweler does n.1 m.4 1.1 le w.ler 
Fg 6 pre"an'•,5/ire'""500,1,0,!' onolys,sof-oJ'toltie number/weer,rees Ireeogeingmeckon,am#·s Inod•quales'Re 

Al'.'XLPF•.4.../.son'. within lhe ns'lolill Is /01 0 requlemen, hisrnet,odha50'llybee,welles/blishad 
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21 st Technical Convention • 
- and proven -th Rewerol pr•ctical tesls [6 orin ¤·her word. le cable somplesdm will /, I be very h gE 

[8] Tie develcpment of o lew water Iree' is I. h 12 Uo ./ 10 U. respecti•·el'. W,en 
indeed Log./. Log E- Log C (1) c good indic/ion that the qual,4 of compcrinatilst•e 1 Uostress'hafthacob e 
the •G,1 JIUCIU•ed cds coe • in Imn 6 v,here t •s the hie expedarcy onhe cable• E h Will no'in¤lly oporme 04 cle Is reossured oi 
stringent qucil,1 5-indords 0.10.16 re *Ively fr,* ·he charocter stic breokdown stress ond Cond tr,1 ong •er,9 ichob, ity •f •he coble despile 
fron 'iold'r defeds and :0110,-11'5 n o'e constar·5 01 Ihe es"•lon Fer XLE, r the ·hree ogeing rilech.In,sms ele Ii,c stress, 

13 0' 1./.9 frecue,cy, wale m e* thot hove bae,1 Rellebility and life-expeciong / ihe ¤pplied 
SO sin.......|y H///500 Hz aged mbles B¥ mar pul'·ing Eqi 1, IF·hesu-'01·irre 4 

Discus5ion - The Iheeflecliveness olthe breokdowid[,10 I os Lean f,/heran//81 at o st'es. :5 kilow,1,111. ife e*peclonc, 1:of 
4 0 stotislical opproach in 'c· forrn <9 • therulacged't[• s!•ssE uy,bedelern·ined 'wo ageingles's 

Weibull Distr butior, 1121 Generolly ,] is o oy Eqi. 2 Tbe age,ig te 5 Is corduc·ed 0,50 hi Qld 
mathein•lica| i,!F•se"t,Dr, 1,1 co.e, relio'il,7 500 1 11 = ;2 E.• 01 Hz 00/H rret „e brag kg own,Im inle ¤ 
By plotting a]Ill,ed.+Dono We.W gru,! in of S/NS 339. However the ditie,elices i 1 

le-/5 I p.habil#, 01 ./. ·.s breo<down Using 'elbo'e relation, Fig 8 shcws o linecr- the reg J|ls, a|t·lough not •pery signific in:, do 
rren/h, ilismucuogiertcpr©,ectostroigh, loggrgififcoblelfee'/cton¥/Thec•ble warroni gomediscussion // /ddflerence 
u,mughplost/}hedoloprin,s Th,5stroighl somp|esoged 01501],Iorhvoyeaisorid / noted,ste/Orrew,labreokdownstreng*h, 
line erables Ihe 63)6 (ho'odenslic breokdow' 500 Hz lor opproxilole, holl o yeor. Pro n . th }hc 500 Hz vol le being 5 <V/mr, lower 
st.eng/, a 'meon value' *or ·he data K be thegraph it con be seen iho• olfer 30 YeaYs / Ilion th, 50 Hz voILe. Se:o idly the 9100135 •1 
delermined which can Iker b, compared x ger. ce Fe,thee|ec·ricm,neededto breok Ihe :loight lines c• me W„,h | wrr- ri(t 
th breckam st-eig' c . 
relo-ive , good ond un·aged • 
CCI]le T9c typica| braokdowr ¢abledemIii 

strengl• of 0, un·o€ec cable, Coie da5cn0,0,1 6,35/11 k. / Im>.1 I 6.15/11 /; 240 m.7 .1 C.; 5/.. 
at 11 k. 5 opproxinalel• e'Pr, s/c Cu•pescieen aPE, Vc, Cu •upe5Creen 
50 ./mm 1131 Di-ter©verinner.mle'liopprolimote 13.5.- 20.5 rM, 

Di,m,ter©ver•PE 
From the Weibull /lots in•uic·,aniop,ro•i•,e• 00,5 - 27 5 .rn 

[Fig. 7] the 61% charocler,* In•ulc· on thic<ness lappru,umule. 3,5,1'rn 3.- 

breakdown 5•rer,gli 9 •he Cc cul•ed coble rlownurn vals NUo 2,3 kV/n·. 2.1 k.me 
50 42 do,0 wos Found o be (-° = 6.35 4/ 
3 7,5 k'/mm end 32,5 ki/mm Precond»loning de,alli 

for the 500 Ht doto, Due to Adwace..ler/lt, 1?Om 

theincreosedtrequer/and ils m.w Noirnollopw•er 
effects on bmokdowi 5-rengl D.11.1.11 100Ohoun 
of insulotior 18't i' commol 

Tompcm#(ice 50/ i Sr 
Illect/lowe'chocclrig¢,c 
br#:d¤wn strergth o• A"ing/"to'hy 

50(] Hz I. ...1 n luwer In Tempwature R®m *roture [30*C =5. 
th,5 c•se Co,rporng le VAgeop'lied 19 W luci 

63% *roc#erislic breakdo,vn Fiequerc, 50 Hi 50014 
strergths +0 50 IV/mrr. Th,s D Lfdtiaa 7 •r,ti EC nour© 4 mor+45 ia©DOM'I 
eq,c-es to / 25% and 359% 

Ag.ing ..."rnen, 
redualon in breckdovin 

strengll, respectively Sirce .Ir...' 1". 1 /0 6.35.10-5-ull./Ing I. 3 U./.lokdoll 

Ihe quant;4 01 •ule' tree5 Numhorofson•Iltesled I2 nomples ¤f 10/ ac•ive lan•th 
fouri• wos low, +he reduclion 5 01 somplet -ith„oidino 41:v/mm (SANS 1 2 
in bienkdown 1339 requireg oll 12 •c =ompl, 're'gle "n 

mainly be 'Mr,buled k Ihe No 01"rnples wilhm'ding 18 +Win• 5Al'•S 12 1 
133. requiresalleo.+9.com. in, reosed eleclric 5*ress (3 Uo) 

anc freque,icy opplied during No I 9cmples wl·ni·Mndiro ..r,•rn •5ANS 12 
1339 re«ui,esolloo•6#ocomp,I 

The ogeing process 
Br,akdovmvelu•s: 

One ded o: ielat ng the .lia, b-k•own ronge 83 k.-114. 70 kv- 121 kV '45 kv¢or 1 odd 
63% cnern•leristic bre/dom 

:Umple 
stie5'lou•uble|i•ee*eda•c' Mcxir,·un•electMes,t59-q' 30.* - 41.irrn 23kv/mm-406V/niri 
5 by r,ir,king u90 nf [In empire(•i Welbu1163•6 chome•8•stic bfeokdown ilress 37 5 Wimm . 32,51:V/mm 
re!01,0/I lhot e,pres585 kz 

--1,-s found.brackdown.1- I biegkdow. 11) os a ·unclicir 
o··heelectric stress(E} 01 11* Nimbero·•"/treesneurinners-·con TMI/ 13 6600'mj 
*lol os shown In eqn 1 Imberef venhed Tree-•Mile.ser,·en O . 

[14. Numberofbo•ae. 0 21>; •00,ml 

'Er=C (1 Ill Summ-of#he.Wa,J•ord•es•ies.,mof-50»ci,50OW£ee*•sh 
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D 21 st Technical Convention thesame-·htie 50 hz linehoving osleeper Conclusions 6 cable woild normelly be subiected too 
Mpetho, Ih e 500 Hz line. Th,fdly,lhe quont ty TI,ls re nforces *e long-lern reliability ollhe 

7,6 paper hos highlighted the -we differenf of woler Irees developed 01 50 Hz wos more %I-In terms o{ ele:Iric 'ress. 
opproaches that CBI.electric. Airiccr, Cables 

thar the numbor ol wo•er irees developed at hos token fo demor/mle the lang·lerm Th„ woler iree agei•g macholism prcd,ced 
500 Hz. reliobility & its MV XLPE <obles Coble very lew Vi/ef -Focs 1,/h + 50 47 ond a, 
The were aged / 50 Hz ond ot above ind,coles/1/. samples 500 Hz despi·e tle e 09 ne·gised -nerous m ble• be, ng 

500 b, wmh ihe min ogeipg mechnisms submeiged n waler tr Iwo Yocors oic fou. ageing mechon,sm5 taking oloce. some *hor 
being ir:reosed 315/ricol .Ire.5 / 3 Uo. are known Thiscon{ ond (no .oub'I, ofhers fha• n ¤rlibs re*ect vel¥ ·mithee*cellert are 

frequencyandwile, * gradh. Acomperao' quoll o "e inc//0,·ured 1/le 0/ the 
OZIJJ'9392253 of ihe rest is of,he iwc iesis did nol sao., Iril of cernnessoltheirsulo·lon in terolb of 

sgnilico•·diHerence& 
Ihese ageing mechon,Grnsto be s'imulared. Il e obsence 01 defects c / con·•rn n •nls 

Reloi.1 he 6396 chara.tenslic breokdown Tie res•lts of such ogeing +ests enuble n 
Bypas•goneageingtest,lh,qual,{iesocoble £·ress 10 • cohe life expectoric, 01 30 yeaar 
modoctwrerinterrnsoftne 5peciticalioA custamerk)soil*h!.Bellotthe•.elof bu· „ was showr that by then tie cobie 5ampla. quo ty 

0-" , i. nu/.16 red coble, its pei Forrno by nce passing 00/ 0/ing ·ests, 5,8 give, rn Jch wn,ild still Fluve brec,<dc,vr 'trer,gths in 
greolercon'.*.Illong lern li.Illy exce.50110/0 Th,&,stert-imo.lon urder Ir 'reosed ele:Iri:Q| stres o'c Trequencp, 
Itihe rflonwfoctured X:PE cable the conlinuou5 coerolin' E-rew (1 Uo) thol M d ils .ility to 'esis· Ihe grovith of w.ter 

t,•es By 5uccesslu||y comp .ing these tests 
eqi: a, •ie.ing exce||el res'lfs, Cal Elect·ic 
Airl, 0,1 Cobles hos demonsl oled Ihe high 
1[™PI ui qu•'I•Y ond the long ter,Ti re lobilil, of 

11 i. MV XLPE ccbles thot il olrers ·o tie plocric!7 
(liblribwlion re•orks in Soulh Afric: 

42,0 
Lrn Reference' 

[ll Gr.. nri·n•,1 Gal: ·I• Rl ./ 1. Augug, 
- 2003, Depur,iren· ot T•de •nd Induslry, 

,„pul,o• ipe,Fi-VC 8077 -*Aine,•,„t 
d compul.ur, •pecifimtlon for -fe, 4 9 un 
Vollo'elec·ic'/bes 

[2] Seulh ..icor Nor lili S..dord,./5 
972001 Ec61 •Elacirlicobll-impiegnf,le, 
pe,•ar·irsulcied melul •he¤thed cnbles/, ·o,ec 

=4: *....&"33kV 

73433--tr [3] Solh Afrien. N.1...I 5/nderd, ./5 
1 339 2003 Ed• 1 •Cioss lir <ed polyelh•lene 
/KLPE '.1... coble' lor *I ...5 
3 8/66.I 19/33kV' 

7 -1 -_-22 [4] 'powe· cobles ar' I.Ir ¢•pli•t,U.5 ••3'nor 
727 - t.1 heirhold Siernens . 1. /3 1990, ug 

./34 

R j i._f-,·-· it. 1.1 [5] ·P¤wef 
Ild. S am=. coble•=lhe-appl,•c 1..3 ane,*it 

c.' , . » . ·-ILI- :prit- 78/99 

[6j ./ occele./ 'oeing f. or •,e bo,i' I 
Fig 7 .. dr- /Ve,b. i r'I• 0' f•,0 'reb,biJ,ly 0... 500Hz=w•tes 1-iAgineoble¢.VAARon' 

/5 .,kdrwn * J,ccbe!9•.,oM.U13 

[7] •'M,le.Irr•,noil'.ins/latior' .A Wie..0 
on ..'/·Clgral/21.Il,E!/:1. No 55 

Mv *i.FE-1...„1-.pd• WHi./-5-H 01 1977.34 

I. A revill oling i•{'tier-r of /quen/ ©I 
lillie¤ied 

1=ic oggirlg o' FE .. .PE <cble' 
Oill] 8....199 poper..• 

[I ..Irtr,•g•celer•ledogring.ior#XLPE 
./I, E F .er/&s, ........"ob,I 
99 POP- 

IOI•.opinoto5Is•r/Vi'6kV •3MXLPEC 1.AN' ables 
i'.,P}i••ipei,dr Enmig,•e 

2034 Jon/Feb Ed . 20/1 

[11]•Tesl ne*od5 iof coss linkad pol ./le ,N ele<tric ,ethyl,re abiesir, Tels, SA85 S>.1 1284 5 Ed'120Gi 5 Ageing 
•bull Disi ih,J.Cli'' I• Moo„ a 

,20, m. c,••st•, 
100 Ed,3, pg , 04047 

['3]·Bres/*Ill...°,IF 
Ble' tiecir,c Coble• /, Moo'e,Chipler24 Ed3. pg 354/355 

40 8....heceb./-8.#Ir'-14,6396ehoraderist,Dreakdown 4 ** POWDr Co Dle,•, Ir¤,ning n• dull 
5 rreng f. 01 col uamp/ ... f 50 Hf end or 500 Mz. M... ".en s .'.4/8.5 2 
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D 2lst Technical Convention 
Improving reliability and revenue 

of distributed electricity 
Ly aeu,; Yve;.4 nxihie· Scider Ereciri" ce 

A dire,/cons/quence /0/ p/pulanon growth and re)=ted er/nom'li deve)/pmen, M 'Indus,//1. commercial and 
tern.. levels is an In•re•ing demand for energy. including ele•ricit, Ta fit Ihat requirement, /1111:les need il 

produre more power. 

yolsonied¢01/1//vah'.Iriran'.ission • ·he SAIFI.'(/5 em/'er/ge nterrullion 
0 disirbution networks as customers FrequencY Index for on!, permanent 

demond rrore eriergy reliaNI,9 0,/ge&Imeosureslhenveragenurn*·of 
long "ages * 430· and per customer, 

Anln,reasing demand lorenergy 
• ilip ./F 53 ....Average Interruplion Co•t of Local ecunomical 

In counfres with fc'·growing econ'mies. VV shon ouloge•I conbequenca of .quency I.ex {of InlY muiage 
disir bu·ion , elwo.k, spreod / such o speea mec5ures thle o.e,age number Mhorf 
M .1 lities urid their employees reed yer¥ outages firoinl 5'0 303) per yeaT and per 
e#icien, global soutions ic decrease 0Ltoge custc 1181 Costof Faultlocation occurrences and curation, Iher/0 improving 
'he qualit¥ ofse•,¢e Whan comparing the SAIDIp rreos'red m the mac ost of N- Distributed Energy 

I 99[}s on Ite 2/ slandpoir . we can see that 
Depend no on Ihe Ican /1 solu·icni chosen, it 1113 /Envorledtron, 16 rn,n(RWE,Germony, 4 fhe nu,nbof 01 W·3 /' year. 1he peuk 
s possible 10 /pcontrol revenuelosm (ron dc- 10 111,30 Ligri, Bru. i. For EOF Fronce, powerdemand/e langth of //liar lireh 
d:sl•Ued••ergy©Trion·lecnn,collosses• Thi' itwos5217„r in 1999 In e-bg well·supplied or cables mo ore conrecid to eo/,lce.der 
popef des'nbes ";e benefils of foult tracking Cltinif thi. 5AIDIp index varied from few Ihe leng.h $ the ou·oge, he billed a p·ice per 

lid * recor• gurorlor thet con help 10 i,1,·lule:10 severol dozen milicles (Rotterdom kv/h end obeve o I !he cosl ¤• .onsequenc€s 
oci,ev0·hese goals his 1991 9,3 min, Tokyo 199' 11 mir; Berin explains why this cost w, mi from $5 

1991.16 rrin. Copenhogen to $30 per k WH (37 10 $ 1 C ' 991.25 min: occom,ng lo TNB Deregulallon 
Londor, 1995 54 Ma aisic) min, gnd N• Yo•k 1995 

Sor,nrf or o,oi, Lnoat utilitias .Ill 10Ce i rn,r) butihe 5/121/ Inde, was ohen ess frcil The quoli) of sen ce depend i or Ihe type ond 
deregu /on whichleads,ovcriousadap/lions 0-,t,Rolterdon,1991 0,2. Copenhogen 
oridnewcancepisolnelworkooerolion Even der/yol·hepopulation'rofolonlon)»e 

1991 0,45. Londlor, 199& 0•34. in Uronce. .,peof d,stribuhon (over'eodor Iindwum/d) 
1. counlriesw•efethedere..lor proces=' +hp quoi ly of sery,ccir ·hr Ter large# cilies and the effeclsond :05 s ihothefeaccepid 
i°' m• started, Ihese concepts ore opplicable continuull. Improved /©rn 199(] / 1997 05 me collsequence of ur Oulage The to 'mprove 'he d,5 ribule] ele,_Iricily e i.bil,·9 Ihor<st, ED' inies·menteitors ir ..n mUS emerience of many utilitle# shows }hot the 
arIC rev€il,as. /,SAIDMp:*N IToin 'h de# 10 1,9 rr inf j. 91 a MY :F ser:Ice can be improved whi 
Measuring h qualiN 'Ber"re SAIFIr fron/,2 down,00,59/ndlhe SAIFIsh '"m 'ecli cal solulions ore opplted on Ille 

from 2,3 downt© 0,31. Lost, bLt not least. f eleclriccl netd I15eI1 .1,11, glhe re•ork ..&'11. r. ired eve of quall I.,Cel we look ./1 he couse offouts. 25% come from nto shor sections, increosing it' I l•{Iril redu,Eancy 

iecess07 tooccJrote|yquartify Itip 0 Ihe liV network 25%1rom t,e V negork ond and implemenling oppropriale cutomahor. fectuol monnor Ta do so, ctilites cornmonly •0,)6 fromlhe MV neh•ork ircre.'rg •le dependcbill' 61 nelw.k use measvrement indexes {soure:es CEPSI 
The 98, SEE 98)· MV nelwork , therefore the poe / 11,0 cornoonents end inp emenlirg m.©te control 
wl·ale net.•ork onc lou upon which the grea•est ljodion devices, •uil 

• the ·SAIDI• (system Averoge Irte.urion needs be lo<en to improve Ihe quoli-y of 0/,Il/5 
Duration Index) meo,u,/5 Ihe aieroge mice 
cu nulo fed po,·ver ou·age Iline during one heirecum vo:logr IV< rlehvorkistnet,rl 

Anolher .ori• DIe to be lo Kali i '10 a, r nun. in oaft to oke cae of. *ls m• conie from 
the . /tY O f se.,ce Is the .,51 e•NITIotlon .or 

./. both Ibulion lines 05 #rom .IDIp" (•'slenl Average I•·errup·Ic u 1•Jerground 
i m disifibuted er,er„ per yea, Il incre„es /03:6 Urideiground nelworks o·e ,•ade 01 uralior indextoroillypermonenl o.·ages) 

numerous MV/ M/ond MVi Ly substa*ion& Ihol easures le averrlge i u,ri.1¤led ong 
g·e inonua!4 opetted ord dilicull N) occess outogos Ce*cm/ir' · min du·ing one 
di to geogrophical conslroints. distance or 
alomwile Iraffi, Thew ore offecled by bod 

he .... #I'll Average Ink(r.pl[(in V M weo•her conditions lood&, etc,J or• ma, 
Frequprlcy Indiwi meos.,5 the o•'eroge 04er o pnorqL# se«e thatlro•loks 
number of oulages per year und per into runeroils long 'Jloles (SAI[}Ip va'JA@ 

ff©m 2 ta 10 Al, nigh operati•g coils. and 
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21st Technical Convemion G 
I ii'volves a 5/g,•eritolioll 01 +I•e ref.ork Inle 
¢hree levels Three tYpes of subs¢o'ions will 
* ·he dis!,ibut•op nr•wo·11 i . ree 91:es 
0, sedins 

Thme iypoE of sibs•oj,0,•s 

3 2. foun loolion Ine rie#o'K reconfiauralloil 
5-herre is delined trom Ihe use orthipe Gloin 
types & subs"lon 

• 4/e r 5/8 or poll incirt' •wilch 'il 
S+In/·01/ne F. 

· Type 2· 5/S or pole ./up¢ed hwl'cli f.l 
« <h>N»\- 4. with remole co•.rolled Fri 

• 92 3 5/S ar pole moul'·ed switch iii ed 
wi'ith o re mo+econtrol cablnet,11Cluding r PI 
function 

sofei' problens fof mainteronce sioll ond Pole mounted reclose·s used in distribution /ree)·Desi,•levorkse,i,on• 
con,urren Ii, es 're o ver• .ficie/ 50 ution lo cleor These ph<rc rypes . /5 sp«1 I. network into Mon ert foults ond 10 iso ote Inul" Overheu sedions J nelwor45 <,reollpn,•lude up of long 'ree moir sec'lons: 

.perml e/T Faulls), |i{,we.c. 30 ut I,& is rich lines I •]dial lires from 10 ta 100 / long). and erough to In•11 the,r on every Jionc' • In/11 sed,on edged hY Fpe 1 s ibstot,·/ nfcoffeeed 4 harsh er,v,ronrren al (ordillors 
(Sold/orrns. rein, snow, quick tempero-ure Aglobalapproach • Med:wr• sechor. edged by Type 2 
v•nctions, incustrial orn•/1 pollulion, etc •· subst¤toin' 

-he networ< malogemel nvolves,elrlok 
-The rasull •,iny 1,·od ·¤ 11¤•11 01{iciercy aid pcor control IIi'i©noli' MI ./.lion • ne.orks lorge section edged by Type 3 5'ba·ot,uns 
cpolity I 5er,,ce nurne·ous sheri DrB•ks ¢ve often hove o tree structure moi ly wl,h I [ac, 0' lens,en ./., Irl ·hr• oolges .,DIp horn 5*clons moy be LborodeF.sea overhead 11'PS The selectior and 
3 plocing as t.6 / 5 h, consideroble,olloge drops, on of equipme•, 0/ cortrol synns,n ihese 
©.erlooded le·b ond considerable losses .•0·ks .qui'. care' plonni. · 

1/ moke ....4 'rge s'choo ... immed."y 
(irom 10 to ./. Ind eve,120/ Ill- the bes' 0{ 115 perlor,nor,•e T,€.8 be holoted 're by Ihe *2 re ore corwel 

Operoting costs ore M·er ilgh 05 well viherecs Poss, ole vioys fr,01 ,·xclusiva] 10 Dioce •enlre. All remote cus•or,iers ri t selion 're 

operolo.8 -d the public coa be sub ecte. Coa•rc I po nis ind 'Pli on 'e netwark 101 re e qi'gised wnen 'e ne'v.ork is 

k} safF recoligured le loler le i problems /ch ot the ./In ./ significont * refrofilling e,isting pole mocnted or bigger the PrOD|ernslisted number ,erelsolety vo|-agelos•asond 01 
S/S cuslomers vi,h switchgeors wi-h o remote con·roi, the 

dtps, /0•goufcge long oolog€5, o Jmpious Lhoit auloge£ difficvt' poin' being ·he '10 M,"ng of ·he 
Coll be solved lakIng opproprlote *NonB swilchgeor · The flu,6 med'um sa lion is i. nied I ./ 
ci the MV ne/ork. such 05 pro'acton and • instaling"ls/le/'·ing/olemo...0. oca'ised It rhe to•fio; tenlie. The 
control·monitoring, reoeive compen50* sulltioo sw//eor ·nairteoonce c.ew is c reclly d s·Joicaed 10 
mu•,Iple sed,Ina ,5ingend use o Mpropriofe Ihe rionually ope f(red swi¢cb fo• 

• c•eo,ing lew remote corio led upe,•ing. 
fault delectior lools· poln,• -he res,.4 M 11,0¢ al, cosiomeTs n t•e (pole mounted or 5/S cc·respondir to 
Anung neeltny ked:- these differert problenls, i,vo of them, sec•ions the available ore supplid in power g 0/h in the MV 

I .otive ¥ tong sholt,me. 
0Jloges ond n•nerous shor, outoges •ehvoik 

ecn be solved usli,g Ihree types Qfs©lution5· · The fo.Ny sm(}4 seclion • creclingramot'con•rolledre/"ports ree|5 Ihe 
ma,•fur,o:.ce • 

* few Slo,id·olone fo i- flull *ork possage incicol. fiNd wilh .ent meosuremen! copabili·, 
The time needed (FPIs) to improve ne/ork dependabili,5 witgoui lo reoch ihe faullY seelen 

increosingtheovail oble ond power toso,alit is rother long Generolly 
• Remole controlled FP s i,i' sectior is us shon - p&/e, ond • I'lictpoling .e expansion 01 r.mole eeds FP' function 1© be Autornal,an ind ir Folied in remote con*rol syslems conholled poinls byi,slernatico! v each 

d MV 
Theses 'wi,ons -- con be '5ed -e/r"& bul swilch.. 
0'/ In #sociation - in 'is Ng sorne of 
le SUbstctiors use iermole con-rol and/or The global ¤pprooc, concept oims • .0 ••„•,ki,!*1-i •arld,EQI,ttal 
wma ©n copohililies wile the other ones fo increose the 'Fl cle. cy I the 
JSe Ffls. Thechoicebe•eenlase wok,/5 nework monogemen, i, "rms 01 

of.onss irdeed o tec•,i•o·eco·orn,cal ,nvesimenl•pllmls.T,on, reduclio• 0 
choice. Ffls o•e c •er, econon,/ solution w ite,lost..aduction/cusimen tailons •th rem*con-led swegedr bood 

'0 "I'lcontly improve ihs quo Ily / mice. concerned by I¤ss of yolroge ond • subs,atio•s •Ul li,mole cortrolled F•, 
*derenN,econ,Fojs,3,ems, regu„,/bi/r reduct,¤n of ti,re to bcolise ond 

0 substa(lor*-,sulndolone . 
Inies,ment. e'low forever blggerimpcc' recont,ure 
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D 21 st Technical Convention 
6 /,or [undworound cobies) oroleach sub5totion with ramole control facililies at voltage. by reduciw the size o{ the isololed 
bench loverhead lires) s,ro¢egic points o{ le. wc-k secl on Ano-her aspec* to 00•imise the 

inve#,er:t and inise the eHic•enc, c: he 
The mos• WFice,?•scheme istiekof# 'JI Inclh'•ds», FPJ con•ec!edle•hecon-rot netvork mciagenen' Is 10 1/e :a'e 01 +he S/5 „ih ¤ remole entro| in,t, 1Jul Ihis ·01 cerdre musl be added m order to oecreose 

foncidi•y of the eleer©nic componenis 
an optrn/ siluation in term, & economical the „mbe·of customersexperiencing lossol 
approcch A trade·off w mw ihe ·hree lypes Foult pass/ge Indicators: 
occording ·o various enteric such stand·alone 'Pls osi 

• Number/15/S cio eeder The loul· de·ect on funclion l,us• be seen as 
o p" 01 the netiork protection pl" So' Numberol custorners in eocn sedion 
depending 0,1 local s pecilicir, 4 ne ord coble 

• Imp...ce I cuslome' i. ell .chon disf-Wror. /0 semig sno,2 be odopid Mi u 
(hospilol..... plant,el belte•ac:curacyoftnefuncilon Ccnsequently 

the F/chon has·*11, progrgnmoble kces, bilty 0/the S/5 
Ob.,cusly it isol;ookeye.oromic oclore. t 

• Dot' conmunicatin tic:lities forrenote cl ows stock menogene,1 opilm,solion 
irdicaNon The Fll ronge sh©,Id be used e,fher an 

• M clarisal,on facilnes m ex,& in@ underground coble network o omhood 
subita·i©•s lines •po|e •06Dled or •Ip olillie line' On 

underground cobles, Fpls CO•, be eilher woll. 
A«©rdirg to le above cons,dercfions. 0 OH,O'•p Gr60,!20•5oge,rdicalars moun'ed on -9 switcllgeu,5 {RMUs or 
Mpical network leeder could be or/nised others) or CBI,verec enbedded ir. the RM U OS lollo* 

• 1 •0 3 S/Swth I,Il remole control 
Over,ecd rines clip·on FPr: 

510 10 5/5 wig remote zo/rolled FP 
Wher 'Nlitias s·Ined to dreorn c· gening the 

• ollotger S/Swilh10PlforoilotherS/5 0•put of clio.•n overheud -P|6 (in ra 5* of 
network lou(·i d,rect y ¤· pe SCADA. si A gradual solullon 

I ron-fach.rer, simply occed e iadio chip 
De concept M ihree ma A tmes of BeCtiOn isidelke,re*,stingclip on *er,loshon 
p,ovid€5 Ihe advork,ge o{ simplify,rn li e # enge'Od,0 3,gAO|t[) o fod o recelier|ocate' 
inve5Nnenl 0,101•sis regording Ih• reality Of = % 1* Ir, rd ,•I'l on o diree lie of 'iqh•, 10 m Irom t -his 
le re'work. A nelwor. could oe equ pped ·ed,0 •ceiver 0705 rlosino c contoct JpoDIc•ilt 
gro/¤1!y accepding lo progressive Illves'men¢ occurrerce ond opening,+ upog MV return 
copobil#. 1 he co,#00 I & receiver wc• ccnnecled to o 
A lirs' 5.p is to pia" a FPI ir 'll uncergr¢ 'rd oig,I mpu•of a sniall .C f., wog -0, wa,c,ng 
S/5. Tie benel interns the is immed alely vs,ble sign•Ilo the SCADA 
of time to locale fowl/, ond uls' in term' 01 9 r 

At ./ lb,5 simple silution .emed lo 'll 
soving •5set *e need. Pr]•ever 51/Cm then, L•rs hme 
• FP ore eosy to in510!I ©• on =igting d .overed thi this lechnical &01,tor wos 

neNvol Ir•ode./. 0/ Il [acked 1.......es. 
0, 

• The locolisotion lili foulty seclion is A. • Firsl, il Ins .r..... to re.olelY ./ 
daii' rell//, 5-8•, by' .rol the ,rle# range rod,0 link if o 

w©5 !}rowl. gll Ike .Ih of • the The,els no need to //lose the feed ng d,reclline bronch• 
circultbre¤€sron•e•aoil £ 4*91 .sigh'..entliel a l.ecer resu[·ing in 'e whole:,slern no' working 

A second 'lep s to instoll tulip remote any more 

"ndrolled 5/5 This operolion g,es•he benel 
• Second,whe,•habotiencemp•, /he oF qui•kly Isol•1,4 the fcult¥ sec·lon ifom t·le 

receiver con·rol cenlre Il the oe informed cre customer need cculd iiol ism€ solhe 
SCADA 

t9•n •ccur€]!ely Iccating I•e fouit• oser# 
imponont would i,or get 01 olorm 
coble or line, t„, step,houlo be done f rsi • Third, Given the fai 5,1 here,5 0 remore 

comrnurlicct The cho,ce depends on le importance giver ng ,ndicutor i,Nkr ilshould 

to outage dum· M and numher ef be possibl0 I Jstomers D ge, o curren, r™?as.•%' 
as •ve ollecled 6, a loss 01 •©I•oge, T. oilolior I. In ords' to uptimi'e re dulo 

oF 'uch l onclily i. . s.©1 IS .Sle' commurd on Ms (GPRS, 0.1 
il it hos been de{ ned be/ore the subsiotion Some moruia,lurers noye covered Ine gop 
ins'll¤hon fo new networks. For exis,irg by olfering more ihon w/'1 wo' Initioll¥ 
5,·50 odopbbie con• ul,m cou/ be used. requffed By des,gr,i•g 0 5'Ste,r wbers Ihe 
bulgelerollythe bellers/'hon Is loodd new CG:FF•embeaded.•IM•j.* Fl (lnd 'he rece,ver use a /·d,Teclional 
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DPM manufactures a range of power distribution products including: power 

transformers, d•stribution transformer·s, dry type transformers, 11 kV fused oil ring 
main units and miniature substations. DPM operates within an overall philosophy 
of continuous improvement ensuring that quality is built into our products. 

PPM G 
Johannesburg +27 11 835 1011 

Cape Town +27 21 534 2681 
Pretoria +27 12 318 9911 

• PROUOLY www.desta.co.za 
. Soo™AFRICAN 



D 2Is/ Te,hni«11 Convention Dired 'cquisilion from curreni 
tronsfo·mers 

Ph©5e overcirrel,1 onc earin bult 
•h·esh©ds 

// /nd/or power rre/su,ement 
fucillt, 

' 111 I 
NernOM "!•5[1/!d sen,ngs -1 

• Interlace .ilh the swiklige/r 

Reacy¢ocornee 

Cooacity -forr Ine I. i ume,ous 
feeders 

• locol controland moinlen/ncel.,litles 

Und",wurd cowes Such o contro' c•binet 'iuy br b lilt f·orn 
standirc con,polle'+5. In underground cobles, the sol/Non,s even howaver, 4. :oy of 

005 e because fhern is no wireless link •u•h © s,> •il,on is rot cheoperlhon o sper;olly 
requested, 'IM='recledtolh·eepha5e designed contol cub,re.*graled 
CTs Fram a fundion p„In· of view. 11 h o Subst/ion Control Uilt). ono ils re,lobility 
dovinsized version Of a true rernote control mo• be q.lestioned. Gien Ine irl,Juaolfailed 
cooinel with he d,Herence thohtdoes lor hove equipment or, le nework. fully ·29=led Unlt, 
the power s, pply IN or tuul2 0 5-iki mo¢Or (it from conf)lele control ccbmel ri ionufacure, 
offers curer, und po.er meo/remenl, hine 're nore alroctive. os 'ey guironlae 
stamped even# reccrding. remare pommeler • ./le 'stallotion 

etc.) 
· A simpliiled commissioning 

Inorder /5,rnpl,•Ihe•=nkclion•undon, 
fisrecorifne'le' I./.molecolrolled.I ' Accrnprehens/e mante.n'e. 

usl•9 0 %9|J•,O,1 Gurnpn·ible wilh 11.e re,inote . To be u··:Md as o whele / Ihe lockof, 
cont.01 Ii, il *someprotoce and some d.-3 • ./ full EM' comm'inicalion mediol be usrd co.....ily 

mdio commuri cobn xys'en, a,id where :he 
• M im·im 

li v.iring ord feceiver bmed cabiing w/ch 03 a te RTU fired wilb o Remole Gonlrot 
limiticll y in're'les Ilie q'01,·y the b commun,collon Inle/w i RS/2, GIV Ina rencie conto led 5/5, eleclrolic rellabilit¥alldtne(,•oilebill' ofthe conlrol 

C PR5), 2 hos becofne poh.1618 I Q{•e, uha, •OmpO,7,••15 i,Q•S j. 08•Orm '90 'IJow;r,g 5yste,T• 
wOE m 5@Ing fu•ctions. Conclusion 
· Alorm ,pon wire|ess link (short ronge i RTU rommuni':ah©nwi' controlcer re communic•,tionl ·/1 ure „,snowcle'r/'d nolideve,op/cour,}ries, 

bolte'low level bgoand time · Alor' up/n .lorr.Inglor*.ls dekwgilectric,f,wil•Lh/hieveloi,1./ityond 
and me£,5.J,emonk ...Dili#/ste./.e a prioril, C.... Fof 

· Lood measuremen· year•ond yeors, tic unlit•et h•ve 8*pennel'•ed Swopolle range I ....Cols //I ./ .UnDL• 
PluBrocre SO|/15 ' ' IC' I. I '02 

INPO- etc I 
•dvar,•oge 01 u•• ll·is exper er,ce It appeo fs • Remote Fri con'guration gto'Illhres'<>Ids, Various d.to ce.muricotion meri' 

etc clegrly/0/rene'econtrolur•dtoutdaled,of, 
©PRS GSM, ITN. Redio 9.-NO 01 ne Key 'ob"- TI e cuu¢rnersore 

• More ihon *ree EMIs connec·ed,0 0 moinly Local and *e,•eob,10,1,90, The re:rote conliguro·,01 of oil a i mbul, on MV 
i,3.eiver nelwork, to . •IC'r compone" ofthe ccnlrol cobinet •i>naeq•an'ly ws 'a•e •I 

• T,rne'lorpoed record,/ 0+ o I events rom .cparliculor.Intion. 
Ffs "dicer•er Ramele downjoiding 01 solt*re 

*od'JO,Or updoles und 5/S con•ig'/lion of ioult delecilon end ** 
Pole meuned 8 ·,ion Icring und coiltrol fleeoslo bedriver, wi•h 

COAcer,trotir,g feci|,4 10, eK,5ting do,101 /fferthe diuwbockg IEDs p•ogrnotic end Ob, ously such FMs optimised actons The ckef ¥ *..IN..........05.remen, ./ I. col<e Aw,raiesslin' When 
illsver,ea'ylocornectthe .sing e.le diving lortroled e-: • Ff,• 0,2 di zonlod outout rea¥ of ISCJ iMed w® o stand·Dione FPI locd nieosuierreo' 

Pro»cDI is flia, communico*lah to „„/1 #ocing system 'li•,es con eosily am.le a RTU ard repoo the olorm to tne Ihe•• powe• 
SCADA I lowmer, it is nol oble -0 Torage 00 fird wn,Nie link fo lhe SCADA doss gerer.lionol :40,0 non e, ./.#.The 
more,hor one Aill Ine, e•er when locoled ™,1 work, I ccie thct hoppis globol coice' le/rl/d .. .....ises the 

branch. The do·¤ co'T'19,colon cxper,ence•ccr•niu'l neor o . Bccked uppouersuoply for: lom vor ous ut lilies 
w. rld wide (Fronce, I.% =...por• le *71.for fro. SQ<]in, Uk, Auslrolio, und 

Switchgeormote,•bation linodo! 11'e mairi /Jrk und the fiearby braich. Irom 
a remole ./.municQI,0,1 poll o" •,ew, il is 14.odem le compopents which Tn USt be aswe,oted 
no *,mmed. jn oddi,01. W conno·meosu 2 with such 

Cfu c concept lot GionLe IBCU. 
48 lood 'ri Ille p}·o,e conductors. 50 ihe Ink cmok con•0116• FDIG etc £,fe •voiloble •n 
connof be oppir•,5ed il *hal osped *ilher · /1 fundlon incliding he inc•*- A 
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Medium-voltage distribution 

switchgear developments 
4 R A Ke ly, Eskon ond M Ryon. Ci+/Poiver 

This paper presenls an argurem lor,he use /1 medium volloge (M'!9 dis'rlbullon switchgear - and in pcniculor 
secondery•witihgeor (e.g, ring main units)-having alter-Ive Insulall,g/Inler,upllng lechnologiestooil, based 
ell sal*env.In,nenial and economi, ionsiderations- The paper also addresses recon,mendallons rell,ing i the 

management / existing oil-«Iled switchgear. 

Theigimedium 2'age ©i[·lilled 5witchgecr periorming :rlolher swikhirg cperction. thus oll. tne swill 'sel([12'/he w./6/ cod enrlkod 

1$ widespread in ele/ricity nelworks in ihe preventirg "1 :Derolor from altempting to In ierms c oper"Ii,g r.gul,hons before a'y 
Soull Alricon eleclric,ty distibuTIc, indusir, re,er5eonincairt,cloperotion mirtenince con be ps,formed. Due loever 

EDI) Alhough ge.ne•oly rel,oble. of mes• Increosing qualit¥ supplY expectalions frol DMO <dependen' rn•mual cper'•io•) on 
sw le'gecr in" 5 eo belo, e 1 9 /0 '03 becomi -e o.11ed c,Jeone•, •t is •g •11•,e••*)/1 opefot,01 solely by meo•6 01 diEtly applec 
Illeendof itsdes:g. lileond moybe.,50/ to schedule the Cnerow out¤ges rei,ilied ./,' ual enpry, such thol-he speed ond force 
Oil·tilled sw,·chgeor. especiolly " /Ick s cithe operclho„ ure deoendent upor ·heact,or In ce,to,r" 1,15'9nces, mointr Ince iss,mr q noi 
lit•· un ./Inlined, dependent I.nully of le operaili being /heduled. ofte„ ¤5 0 Feb.ill of pie55 JrC 
oper/cd (DMO) aridfor over/relsed, rar 04 mai"enonce budget•. Tie obove [oclors 
I wilk catos,fophic resulti b the operatoi. Ciers!,13/. / Sltu/lon Or sing wien The have • I leJd to ol 'll loo common tiond 
equipmen/properlyandgeneral public The prospective//curfenlohheelecln/ls,slem 

6 'e required moirinance i: iia be, g 
ke,hood ¤ 1•,lure increoses witi Ihe oge al -he Rw,lchge,•1 locction exceedt lie faull 

pedormed or, oging switchgeo Tli,5 leads 10 
9 'e s,«hgenr, licaequo-/ naintenance, cu·ne,1 rollng ' (hasw.rgeci 

'groducldeterior'Inolle ./.tl'gond 
rrodlf,cot:ons not•ane n accordorce with Histe.yof medlum vologe in ./.r Ihe inier-/Ii,g properies lillie 
the manufcclvrer•g recommendotions Ind swikhgeorin'he S'ulh Africon /. The probobilil 01 rn®chon, rii foilure n 
coerotion b' inodequately troined operok),1. eledri£'/dis•rlbution Indust,y[EDI) or, fu,controlled en.'iror•enr olso inc·eates 
These lacton m exccerboled by skilled through lockof n c nle wnce As'di,edre'lt, 
• ic experienced H I m i ·lie EDI, eithe, Od NJed s,achgear 

n'meN switchgear lol|,res hove Da r.d 
Il rough 00'ufal ofintion or migialior to more b• men, yeors, tic orimon, Insuloting and wh ch howe been accompon ed, in mony 
|ucrollve posilio,15 ir privole •d•STry. interrupting md,um Mr MV s»itchgear was lastonce,, onerlou,inig-end,asoine i,·p. 
Usershiveodut>,i "*/sofellog,stohon 01 and u sign,fical• pomon of Ihe Ins·oNed gever e cosss, falc Ifies. The ove oll r.k olloilore 
4 901, tie Occup/io,icil Hecl ard wed,urn ·re bge sw ·chgear Dose in *e SA EDI Immaw /h Ihe age af Il·E, i,odeou(,lel• 
Solety Act 85 of 1993) ic Ihe.remplo,ees is c'/Iied 05 011'ilieo Al'hough. /he scooe mainl ried switchgear 
ond 14 public ,© pmade ari oc€op¢(,619 sofe o •his 01•per primarit, add'/b•ss oil filled 

Ciouse 5 c· 11·e Bri-,51, nuion' Herlih ond 
envtrormentondtolakereosonobleme05ures secondory hwitchg.4.g ring main un,1• 

Sofely [•ecul ve (HSO documen• 483/27 
I miligcte .......ble ./gers Sir.e (RMUs)] - ./ ¥ I me issues .doressed are 00,1 Fil'ed elearical dislril'u on Ind olher 
Ihe ri/described ab/¥e may ineavesevere ¤Isoappl,cobaloprimorvoil·lilleds/tchgco, 

S-Ic.eor' •1 sites. "Ir general. oll filled 
In,ur, ani'or deah. ihe 4/ of usse5smeal or,d users ©re e.Tioureged T© mply milor 

swi•hge/· bas c proven ·ecord of eliobtlit• # corian,ve ocion Is required ·„ be principles fo ony base of inst// /·Mleo 
¤n• p.or•ance .I• e5 orefare:it, Wle' 

cornprehens!,e swilchgearwhichile,mo¥hove 
Fey occur. the res'hs r,#oy be colasliop'ic. 

Recen·developmenlsindislrib'lioilswiTchgeor Inlhermorerecent'Oars,¤naGr•ling*rendics Tonk'moirupture, retultnglithee//rai.of 
/chnologies hove pre,entec erd users will, surfaced. ie. thot nil'illed swl/,16·ecr is not buriling / and gcs do u¢ls, c•ubing death or 
a compalli,g argumert for Ihe u,e s Icwer being adiwomely rl.al,to ned l{ rroinker,Qlce serious n,unlopersor, ond mo,or domage 
cost soler ond mole •elloble equipmenl .s oeing w.r ed out. li m/ Com ' s t© pion, and bulld, ig5 wl Ille vicini·y ot ihe 
TU indudes the use of swilchiecr having an rot / a,Cordance d rhe requiremeni failed ew, pmen Acken' experieTa h, 
insvIC,ing/interfupting ined,un• of gos, 0,0 of •he origial equprneni incnu-octu'er shevinthot·aiureusually©ccursol orshanlv 
vocuum ond/or $/id dielectrk *A m/ COEM) H,#calli. mosts•v,·chgear*sbeen oftei. n.Mtion 01 tle ecuipment Thuh, ihe 
forlile' reowinng minimol .*Mnanre"c main/ined o• or interal and even, bosed e swilc,geor isoper.led, 8 landi·lon and 
inlame /0,1 over,ls •1•el me Wiln de•eloomants moiring'ze •chcdule lr, some coses. a w The c,"cu fr eonc•s Eil/ng in le s,slerr 0, the 
in bolh technology 0/ knowledge l' i sno' t<> Fodure' Ph|.OP'•, bus been odopled i e time oloper'hon, M I large ex'It, de].in iles 
pos.le ' use sate, switchg....1 is .1, os if I.-asco. deredl e. accer...lion wheher the equipment will sofel, perlom ' 
le*d"D/ytowithsiondtheeffads/,b,A i r•especli¥60.e frskirvo•.ed 
'oso ely,enl' Iheerniss«>rs ge'lemled /0,01' Mn•oil filled 5econ,Jur•Swtchgeof { e RMUs) A nu,lber of lailwre5 IM,ve niso c<curfed as 
inleroo •ofc•6wit s clossilied /5 free-breallirng' und therefo,e a d,rec· res• 2 01 sub.„ancarc oil./pe Mv 
Delinmons and abbreviallons pr" "©is,•re ond pollutg,•ls resu|·Illg PRC ises 05ed ,:1 •u•#ch f,JSe cambiAalions 

4-relle* honall o o,le wayoperohng de,·Jce In wh/s referred t< cs o. uncomrolled User, arecouuoned regn'Inglhese.•cus•* 
™d b/ore e,vironn,er¢' In orde, lo obtoin occes, 'c le mocioled with *he use /•Irier,or i/Ity ano/ 141 mus' be ierroved and relocc 
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of nontypetested{'ses•holho'eentered'he 'he foir/pesof crole te,r, -lion'rr.1 live Alternativesolulionstooil-fllted 
Sou.Wriconmorketiohe past. Tes'corned €ord"ors defuled n 11'5 speclficution when swlid,gear 
oul or such Ises bY Es.om Dislnbuhon Elt Ille specihing und purc,05 ng 1,4, hgecr. Users Priorio le odvent 0/ sutable allernatves I 
SABS m"nflal electriU les¢ Jocifit, (Nedul ore 0(30 Imtioned rega·ding ine wice.gprecd c I·filled .itchgeor (e g g.-irsulcted hetol· 
hoveproventnol'he¥ore unable fointerrupt miscorceplion Ihot pollution ccnd,nons enclosed switchge/, requiremenls such as 
c rent up to their rated copocily and in facf withir o brick·bu M mom (or even in o.tdoor iniernal arc clgisific•lon co 'Id no' beser,cusly 
hove exploded ct cument mgids of only enclos«i ore Decess©rd, of lesser coreen conside,ed Alhe5t. oil·filled*hgeorhovi•g 
10 kt Iii e < 25% / The roted interrupting when cor„pured·¤ an oUdoors opviron·ner,1 rilerno orc le/d gir·filled coble termi.lon 
cavoclly] This. coupled eltn the fact ihov pollwled indoor [ri!.u o lon 5wrfo(,35 co rio! enclos,res mi be ovcil©b'e The concepf 
o I·filled sivikhgeor Is not Internal orc ro·ed, hove the benem of being wrshed 6, Foln ond / inlernol orc „sting has ewerged in the 
presenls' pole"iolly'orolhozordtoopercters ¢herefore mcy requ,re periodic cl"'Ing pivoe sci address;ng tne safe·y concerns 
oid Tba gemp/ pu/ic / rh. eve.1 & Ihe aspsh/,#C.eepoged,%-rescie.is/cr/. orom inc,e•inq sw mhg•, fodurc risks 
luse al-emplinc /0 interrip' o downslre.,ri it is well known 'd ins·allallon5 M the Soll' Tke now well known concapt 9 irlierno orc 
5hoecr€ult In the W.I.rn C.pe, on ..m ./.cor el,vir/•Irt e. per./ce lorge cyclic 'as•,lirotior (IAC) involves d.ig nA@ ond 
umplc•emwosictal¥'niuiedosa•suliolsuch t,pe'olurcfltuationSove,{124 nourper,or tes,Ingequlpment·hot, skouldar Merraishort 
a luse In add tion. Nese fuses d,> not provide occomporied by relolively rligh o·noulls r r:ircui· Eoult [n·c] occurlil -in• of Ille &•vithgeu 
¤deqLate'oil ligh, seolstopreven, thengres condensollon - re•Iting,r Me walt,ng' Inct onclosures, it will fod If •] con'rolled, 'sal 
of oil rlo the fuse. •* luted surfoces. Thls scenor,0 or.1 0,adic oblo in09rier The noture 01 or 
.*insuM+ingne..6 ay e:ocerbol,·5 on, leakage curren· grld/or „•errial rv• te Jit Ir oil i p De'.veen liw pafts 

Bulacr tracking och¥,4 []id s.I>sequen/ nci designed to in/4 Ll,•fen•. S dleemed 
'he use of coe epox, resir os en inauloling p..bilily of lall,re O/17 if adequate I. be unco,trollchle Explason ven-s, 0 med,urn (der in combinalior with Iree oirt meosure. ore aken to alr·concihon ·he roorr, prowided, wovld :inp ¥ ollow burnng oil and 
is clso lairly wde'precd in ,•hot is cclled MV f,Ile,il,erncor™r,golionddeve|op a pos'*ive vopcur (a, lemperature5 c{ c few Ihousanc 
umlatioo erclosed' switchgeor where a pre•urewthin¢herool·i,¤nlnepollutionond degrees/els,u©tospewirtclf.5,Jrrounding the conductors M completely embedaec In condens/ion pioblens be reduced. .·rn.sphere - res. 1,/g In slgnifleg.1 d.moge in•ul.on maten' lexcept forlhe I.nal ¢oproperl,o•dpeople 

connectionsl. Usersoreencourogedk>appl,7 I respe:liveoltheswituIgecrprimcY'rsula*ion Asa*** 
not pos5ible or pmcticol to 1,•lernolly c x lest the principles given In th,5 poper to existing Inedium ,+ 1. fli krlowledged 'hok mon¥ of 
o I.,illed sw tchgrar Fig. 1 shcn·.s an fnsu'inon·aic/EN·r'.hgeaimmarrApe 8 //ms i Le wed beck 40 .-0 'e ccbje eximp e 

of o Miluia due 10 Gr *•einal arc friult in f,Jilures el,erien, ed ore al.o due loinodsquofe lerm nul,0, 5 11 is the a,thors' opinion lot 
oil f lied swi'I,ge{]r n /0,1105·, In·ernal Irci maintenance. odyerse senice (environmenIC|• only •hrough +he cooid,1/led erforci*got 
foul·b noir lilled ond gos-insuloled condrion und swilchgeor e•,01 Inadequofe opefoter Insulation wquiremenis 05 gwen in NRS 012 
ure clossified os ·di, cris' 'D,·an' an be training/experience for gir 'illed enclosures con these problems ,irruloled in c tesl oddressed. */ fo,Ivres ;abo'olory end be odequotely =an tl•ereloie 

Air Iiiled errclosures 101 the 'free.b•e©th ng ..l e netiods devel.ped loc•i,itain ....r be attributed to on uncoordinnted tronsi,i/i or {.ee o,r' typE have bear, 6,nd ore elli 
b Bolelyve'lhee•,5sion; 0/ludir cornpound filled boxes 10 Ihe use 01 gconducli,e 

widely u•ed tod/,lor ex•mple in indoor 1-.dmoller m 01, modern cre*dduing on 
m•fol·en•losed ( me'cl·<'00'J swachgear dry·type occe=ories in o r Le g infer,clorclouff 

4/cold slinr<, slip on or othercold applied e g busboi eclosures, coole le'm nnlion 
enclosures, ek landoutdoor,wildigeorle.g technologies' without due corinder'·ion Suliver lie*nfluc:de l'F• hos proven lisolf 
co6/ terniraton Inclosufes o{ RMUi Air for •he iermir,mon entlo•re Inulotion to oe o prefuired go5 ior filing enclosum 
1,11•d switchgearerclo5uics 're ceralnlynot cooldnolion req-rrerts. Anong&1 olker5 .re'lire bulor'orn,iarriiants ho · 

using 

e.mpt From heving o (e/1,¥ely Doof Ifock NRWI'oodrwo m,„,wilrequ,ieri,ei,•5·or |ive equlpl,er,1 in compoct swile"eor 5,6 is 
reard in 5outh ./. 5uffice i,10 50' I. caoionces, clepage disioncal, pre defined a reloti¥ely ne. develo'me,•I n %..5on 
Qanwolvp·obleni,oxpariencidi,lhepas• cable iminohon b„$ings und in•,ilclofs willeo•lerlechnologietondofeM,uper,or 
d mic'gecrhowng '01'1ihed' rn,lo5Lres Coileaccessorie'inoccordon'ewi-h NRS(153 percen,•ice in tern of imulction and orc 
•on op everconle by correclly oppying Ihe 131 /,u,Ald Ihen be w.ed - providing o cumplele old,iction. I} is e edronegolive li e it abloros 
min,rn UM ins: lotion reguirernen·5 specified in'egroted solur,01 for the switchgear·cable Free electrons, ncking It In excellen' medium 
n IRS 012 121 1/]lers sholl' / .... 01 inte./. br arc quexning becouse ,•21",bs the fiee 

eled,onsproducedinanorc 11'asodieleeric 
-1--Irn •treng•h three t,rne.. .f air ot ct•rospherl. 
'M.11.1,- pressure and /8 delect•,c /Ferath repid,Y 

incieo•8$ ki•h increogng D e5,u•e Irs orc 
ext•nitioi• prope'les oil three 10 ¢oup 'Imes 
super or f. 14'f c' I,r 0.00 bone pres&*. 
The gs ,& odDJr|eSS, non.Ic>xic, chernicall¥ 
nel, and non·tionmoble Nevenhele=. Il 
is ......s I greenboJS' 005 Ind foi. 
..&/rocedu•e' have to be corr pi,•d vii 
1. recover, 6,0.e and iec// /6. in oddi}lon. 
Ike /05 is denber I.nd hence heovier) *on 
oir oid,i ther/ore ho,0 •"dency " coll"' 
I. '0*· 'r'?g places e g b.emen'in le 

/ 1 - J•or/•f.„11Ju„/li•ure'*lon,•MinW•r¢.Il'Id event oi lt escap,ng 5,nce,1 d,gplores olf. i. 
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@i . popicdorwhen ceYclop,rent reoch louir times the terperolure elle .'C 
in to' "01'logy und krowledge surlace The high o c temperature 'opo f ise' 
car leod to econorrica l• fee5,Me ihe con""rs,0 w mplosive<nunge,n stole 
irrprovemer!5-Inorder/greo' fromsoliciovago,r Coppervo©o. exccrds 
reduce 4,8 r.51: ass®ofed 

i Will To 6/ 000 tines •hp /.irre t>' 30|id coppel 
le „c of c product prccess : or Fig 3 shows on exam,:'8 01 Ir release & 
5ervcr 0,·c flush e,iergy wiere nodequQte pres•ure 
IntM,Q• 07• 'elease ner9©nisns•iere p.viced. Ic.eve' 

through tie specifiro·icn ,]n¢ design of ;r,lern,I _---- ... 1,i essence, In inter/01 ..5 0 
R 'la"iled switchmea, .....-I.,..;Ii'Imile....... v.aere Ike shoe- CirCL,lt between onegY corrpolents 
Inc el,iss,0,1% re5ulliig .m or•d intereal /ying di/1-electri•al o·c 

poleit 01< 
(1' Phasel.Pressureriseandrelease'hoigases arn suily#'d ,]wo• froni t•e with aperetor n ¤ chomter filled .1 i o 

oidior people nle ·hr 
* particwlor insulating wicirlit¥. '50 8' ired•um working Il 

Phase' Darnage:equipmer,ta. /m#,ouGh distance coi be ef·/1 vel¥ reduced. is on urconrolled cond,cho, 
Fo 2 pple•lpre§surer,5,in™;ehgeo' of electr,col curren from .05/ The mosl 'onie i million,itern/1 Irc 

I eur' 0.0//r phose s uffic•ent 10 .905p I CO• • entroljor t n·a¥ bo ha,ordous JII are 

occompanied b, lone,09 el tle as sum•u. • it s non.life.supporling le gas is under 1,1su[¢1,01 defecls due me#* air/F63 Becouseoll•empons- To quelit 
posiM pressure lo preven, the in@ress of 4 defeno'otioi• 

mid 
ollhe conducivemetal,a i l,ne omponert5 fo line (ircluding 

(]Ir or mois•u. Cos loss,s ¢yp,cclly le„ thon 01) The couses =*n, for exor,ple. be crlile·fo grouno ord.glaul, cones€/101.1,1/ 1% per annum and lis ,6 loken into accoLI adverse er•i onmental cord,1 ons, 0 c 'ree phase Ircing lili i. less tnon 1 rns by mgn/d,5 01 Ille tr* ¤; fill,r•g. The highly poll'led environmert aid I¤ck I 
Arcenay solunctiorofsystem,ol*,sho,+ expected service Il before iloir+Bronce/re· nairtenonce, 
circu,• cu·M , indlherime unl„ fhe upslrem filling o[ an 5. sw,·r•,s up I .... 1 Overvoltoges / pro·action •perates, Voltoge a·:rospheric origip or is o fun•lio, I 

Arci,g does couw decorriposilion / 11·e 905, genor•led b¥ operarien of o compe,ent 
©f sys em design, c'rrent rs o lunctio• bul 015,6'em in very smol' amou,ls The produ{ ·5 'ingrecoole •sulotioq co.ord,not ori) design and operclion Arc time Is a funcl,or deco,Millon ore to• c ond reacl d ar 

cr pro·ect¥e device resoonse The heole,Ir:' • licorrecto¤erotionsduet' nol but since fhe -onks respect ng ora sealed ar/,Itered 
and inierse light + le peinf 01 the m . 'heprocedures©. loinadauuafelro ningof netherolihevissump.se'opiblem Nole 
colled o norcilcs h Arcncshenergyabs„.hed . ..innel in ckorge of the inslollaticq 

I. Ir high vaoge (>33 M G'chgeor Note •owever thcl· by g person is a junction of when orc energy, ev•;uo+Ing 
SP6 ,& 1[e ri,51 pievole" nsulgt,ng •nu di,fonce from orc ond person' 5.¥ilchgear per/man•e, its pote'live I.pororil 
liern plinn medium a•oiloWe Ind '580, le diGI,Ir,gu,sli equipment iwiere appl coble between limitalions pleced .An ,",1/ arc 

on equipment by des,gr aid It by 'pr·oting Is wofth rot,g thai oil. wher used pire p s accompoiled by o ropld -ise In pins,ure procedures Pormcmph31'he,ing sMIches 
as on Ins ul.,ing rd/or coo Ing medium (e g followed by ¤ bum-trough per,od .5.,cl,-¤led of an RMU Elre ca5•gned os l-d·brack, laull 
in co,vent oncl power •ronsfoimprs), ' no- ,„ Fig. 2 Inlhe obsence 05 8,/able pre•s e vokedevices Foili,reofihoswlctgeario 
cons,deredtoprege/thescmes/ety risk,ole releaseweckonisms (e g 'ven,ing ducis 0, perlorrn thene /I/LO/5 ca•not be excused 
IThepn-ple'operolionolo*ri•,glorner flops'.Mfovllsoree,•remelydor•arou•¤rn deGpite uny les·r cl ve local ope.01 ig 
(,0 rubi nduction) 3 differen/olhol o; poteltiollyictolen·erlperoture501 -hearLLan proce©ures, 

01·filled sw,rchgpai, Ihere con'act zepor•TIon • ....ge or 'amoan,g I *he sally Ihrough moving Pc. accurs in lilli The Interlock•, 
drow ri of on electrical orc wit In ell ond In 

Jdive • il • 
-0 -•ee,icona Overheahng.flhecon,uctor.o. d.elolhe 

presence o[ co·rusive ,19en·• 0. when Ibe I®Fts no• des gned .In•errul curren, ( e connections're not sufficiently 
unde. cond ¢,ohterec, tions 01 0 sho,} clrr_•Il Intemo| orcl 
resi,lis in the fopd exponsion of il•a oil c. • Ent' I ver•in into :he 'wilchgeor ble 
vopore. or, o: mo,/wre uncon,ralled end ,n on Lo,lpe•rneds. 

"plos,ve „,mneros descr bed obove • Mate'lo' le·'behind 41'ids The swithboard 
I- during ./irte'Ince Solely oper/'10*s, consideralors 

• 
Risk late'/rence....ter.....•,cn•duling Fig b koc,05//.0.+Ill' cuble ¢es¢ing. Tal: con be elimina ed 
Sofe•isochieveo:reduo•gnsktootcler,]ble Irough the spel Ificot on 01 : : H inie@. cob'e i 1 i 
A-&*lifIC,3 ¢est Ic/ies 11 iho' ore 

'*4. 
independent / Me 

coble ·erminl,Hon enclos'res fe minotirg 
Ihe r,ee' 10 •cc,•s onc °bs,]lule interle,e wil th' safety and the dernouds to be met caolelerminatons,0 by a produ•'' proces• or ser.ice, ond foctors 

Su•h os benefil to ihe user. 5ulity lor • Use of irfenor quality ....r non •ype· 
lested MV 0/d conventions liRC Purpose, cos' ellect 'ene/ luses (we oel,v]. on. 

Of & socie/ collcarned ·Risk s coilhJdered • 1..........tion•eg ....nio,ing '0 be le combinat,¤n 01 the 'fobeblilly of .·.rong c •ction)and/or replacernsr,•of MV 
OCCurrence of a horm 09d tne sever,7 01 •e HRC Ijsesli.e all•hreeluseso{•hesome 
6 [4 It lollows thol there ,5 0 need to mQkecnd •eling,ot reploca•1 0•ihes•me 
€041,nLoll• ,view the lolera. |eve| 01 risk Fig 36 *.i.*• ¢,mo /·ler' fJse ....tion -see laiow] 
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P 21 st Te,hni«,1 Convention Risk redu* Th,5 would require on o.c f asb /Yard onalms /1(]litY 01 •upp y and (]sociated ne/ork 
(fisk 0,5e55,Tie 11 10:-curriedoulin orderto pe,for,miceindicotorsondilistherelore»/ 

The mic phlosop,Hy adopted for risk drlern·Ine /e type ot PPE needed For /8 arc recorrwer,ded Ihalsurabte plait •,anag€me/ reductic, con be sun·mcosed as show in 
enorgY le•,el, ·he [1.J,ullul / Ille ¤ c flash end progrimesbep,1/ place incrderlomitigote 

& 4 I is imp"anlto note thol, cs alwc,5 *e work, 1. clislunce Wegree ol ..spowre Or ogain,t+he peertio dangers ossocioted wilh 
perse- 1 p ro ictive equ ipm erit f FE) s ho ' Id b e imoac:¢) F.. new equip,nenl, d i. possible i oMeroll,eloids.•lchgeo Bidbelow considered /60 4 ne of defence, on d nolos a 

signilictlrikly Ii·nIL le prob.,1,7 rind imp./ prcv,oes .commendotons rega·.ing le replacemer,1 k>r opprol,r:ate equipmert design c on .remel on w pro•,ding -tchusor irW]r,uge,i•.toleashrgoil·fillswn.gear. onatesling•eg Mern•lorcco•pllorce),sofe 
I. is specified ./sle. .1. a sui•oble work proclicescreng neering conlrolstha·con Sp- m ioristornewswitch/eor 
n ernal . / closs colon (see bel©.) Al helo,m t exposure ·o arc-/losh q©zords. 
implicatiol / having Irk.nal arc c aa,f ed 5, 1, 13 Jar,Jory 1 998. Eskon· Disibulion hos 

Jn South irrice, Ihe Occupolional Heolih and (IAC) swlkhgoar in accordance wi,h SANS/1[C lill Iled ori k) the irtemot o.,cl In,Ilat ve of 
Safet, Ac· (OHS Ad) ¤ has a genera duly is thai * clolhig caleg©fv 01 PPE iequired inil·.nl orc testing of indoor orirrnry melo|· 
clouserequlri,gernployerstotakereasonable wouid be entry le,el, ie 0 5,4,1.yer 01 enclosed 41' rouryeals later(Augui· 
piecounonstoensurele,re,rployees'heollh un,reoled ratural Iibre cio/ing witiout any 2002],outdoor swit:Hgeor followeo 5,1 
eqd sately. Allhowgf il is nor the /rrory orc ratirg (·cal/emv') Nole However 11/ when ini·ral arc roted co•poo secondag 
ob,ectiveolthis p•perto discuss ·herelevan' SANS 62271 200 510!es ·hol clisilicotion swtchgear * specilied cnd purc'ased for 
sofe working prccticas and aporopriote K gives n -ed le./ 01 ormection 01 sub·seching vitons (ie RMUs) and 'lme 
pers.9/1 0./clive I.,prrent (PPEL due persons urdo, no.mol oper/ing condit,ons B' min,·sub le equipped 4,19 0 RMU) 
to the foc 6/ there are curren·ly no local 96 defirec in on•ex A 1 of SANS 622/1 200 ty'lialy fcund downstream ' prinory 
electricol sofely regu!otions .la•ing lo inlemil £ e Including-anucloperotingondnron,tor,nq swl/geor Opera*or ond public miety has 
4. users ors socouroged lo refe, *c le c- switchgeo, / nomic]I mork ig di/0 gcos) I# been pu- underlhe spotlight n the pu# lew 
recommendal,ons gi,en ,n the Nat ana Fire i'concemed with ...... protection Jrder ?e•rs followingcotast'phic folure,01./0 
.... In .s...on docurne' le'lid IN•econditio•sond nolundermcintenonce enclosed Gnd outdoor oll naoled RML 
for Electncol Solety,n le WorkDIcce INFPA cold,liensror.vith :er,Icecomily ··helulle' sw tchgeor - elevoling •rc flash safety Inc 
70[I 16, 71 .dople, by he U 5 Deporlrre•tof would fequ,re oddl·,cnel 'Qfety meosu'es to h,]2(]rds kp ne•i le,iels. Ths has [e•ced Fskom 
Labwr, / /, in sbon, requ,reslha· be laken Here, requ'rements Bih as /ving ardotherultlitlestore¥,8•illiecurren'/siqr 
• Lm,·ad cpproach, 'res... ..proach', meta llc mantioning {P. letueen C.C|05 Jff!5 stando/, from a produ:lcomplio,xe, +I„g 

prohibi·eo approach' o,id 'f osh proleeion' and specifying on app•cprlote less of se,v,ce ord oppl coilon per5peclive. bow·,daries reed lo be •tabliGhed In order cor•I,iLiN ILSC] rloss,ficalion :n accordonce to o,sureth' peal'rEI do nolacclentall¥ Eskom gd o•he· mo,ort/. /m ic,rtly 
Coflict exposed, energ i .nd electr, r• I wilh SAN5 62771· 200 become relevon·. been involved n 'he oevelop, „int 0,0 ic 
.lionen' Insolenbe.iciollookint·he mroduchon testingof 5/Itchgeorproduclsiomee-thesole-i 

• Employee.3„ow,oreolpointiclhozc/ / olher pcss,ble '„pple;mentoo' veogures iecli,rerle/,oltheD"upa·ic®IHeal·hand 
when operating, c,10 iv ing Ne posilioll of. m os ink prol or¢ direct on For gpir OL•|1 / fe) Ae Ind indiskiohg led roquiremen,s 
or we/,1 in he pro,iwiti of erergized 
e•ectrical clear•nce, *,prrer+. :urrent'!m:ting device,Icg HRC ulil,6.-he recent,publ,5beo SANS 62271· 

fwes n con·binction vah switching devices 200 0] 05 well os SANS 61330 M Id•e 10 
• F In employel leeds i. enter I flosh 'crc el/tors/,uppressorsr, remole control• be reploced by SANS'EC /2271·202• „ 6006/ to perlor,r work /1· could 

B/Nriuse o• arc flash, ther oppropio a rr r.te,1 sed cocking de. ice5, pre5: u re relief ·everce 
PPE(penonalprotecliveequipmentlneeds devic©5,0,/,elionsfe, u'„Id,uwablepoMs The opplicable 16 beworn specificonons for di•rib,J•ic'• 

to /· Irom their se. ce po'tions 'lly when 5wilgeor require ./ 11,r• be 'fpe tested lo • The /pe / PPE depencs or' 'fr Omcir the iroril doors ors closed A co ordincted ensurelhesale 
0•energ,•owi,ch on emplcyee-Id be ·eec5eotgo&,·si,lhee•entof 

ph,losoph, is required wher opprooch ng 
exposed anintern•Il'll gi,ingther,ani#mol 

le •ub,ect of inter.Ii Irc linss,lice¢,In orc closs*coton I AC),n ociordarce wilh Ike 
aid spec •ing new In itia I. eq, p,·leril and sofel' elevonl SANS speci{co•logs This ,os bean meos,„es. Users ore ationed iho· 'blindly' 

rrode possiole due ·o the specitic otion and 
5perl[Yllg combinalion• 01 M ou5 measures puic/';ng ©f ai'.fille,1 1-·crrni'.iedes,gn ond/o gOS Jrgulafed airned o· feck-ing le pre=,nbilily ord mpoct vitchgear The,ANS 

*I P,M•dwies,kes 5/cifia,lioislorinfemol c' In i.lern' o.c can lead 00 uniecessci 
orc lesl,9g [delgilld in or,n.1/ / 5ANS l 'ul.Illion for ./. or wastelul expend f,re, However. whetier 6227' 200 

wo,k,ng w,Ih new or older equipmen/, /0 formelclenrlcsed,witchgeorond 
SANS 61330 lor ore{obre¤red requi,efrerts of NFPA 7 OE ond le OHS Act st,bslolionLI 

Aink •mi,iningalla,Gds[@n cote, ior two relevon•colegories c. inter.cl ¤rn shou d •lways i considered 
closs,ficalio,i 605Mon/etype/accessibilily 

In Addilic/ticti 5,luo icns Aere e|evoted /sks 5til| eil/ b required by Ihe vser Type A occes,b lity Is 
de.i.5 a. ir tie case of un.mointomed od·insuloled reslric•ed ¢0 eution'ed personnel only onc 
Train n• swi'chgeart theorlyproctical wuy'oeliminale Type 8 Occes'ibilit, caler' 10, unres.r clec 

U/ arc Mash ri' s k rernotely de occeabi Pp 1113| an in'rn' prD•8.tli• h ily including thol & the gineril 
Bc/,Pnlanl eneg ze 1he elarkical cIA Ji'(s when ·he pulic C},Herer,1 +,pes o occe55,bll ty moy De 
.=I'- equipm.,5 being oreroted, if it is go,rig lo opph. ta ,<]nou• sides I . switchgeor / 

be peoared for moirtennlce or I ls/ed on encIMure 1 8. Ircm IF] bero [L], end rew 
as well as when equ pment is 'Ag .turned TR Rmsiduali,sk Each accesibilly ·me. require specific 
10*vire following/nin·elrupton· However, res'conditonsdesigned,osirm/late,heact'/ 

Ig 4· Al ./.&/I such c decision hos o significo• imp¤ct on conditionsor si,e The ph losopnY Opolled by 
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E,Kom Dist,ibution fo /ecilYIng the inbrn/l Economic conside•atiol,m 
arccl. i'colion for s., fc'geor is bosec on le 

!63 0 

s #ell occepled •hnt // sw,id ergineenng aximurn pro5pective fo. leve' applicobl.0 .lutioi rn.,s• take inlo consideron©/ Ilin *otal reevont *Mofthene'.0/, le prole¢lion 
. 

co.· of c.•iership r uring the expeded lie h,los©04 feb:1nk to ihe le / 9,1/ngeo' span 
c thede'll.Iternot,les linecess'/rentl"ingdevices,eg or T.,sinvolleicarling 

ou..mp,chensive 'lile cycle'*g study- COiE} feocluis• n·•y • required » |imit the 
co-punng alterialives ovoilabl" •he ei'gimer pic„ peclive Foi,It levels lo within Ihe pre·defired 
frorn an Mwcal limits. poin# 04 view. Ull,mafely, Tne intemol©r• ra€ing and nonagerre. 
alle.ineer,i•gullr·rative. fr,nbecomparec n of louIT levels ore token i* occount ir le 
•r?r3 0} econo,Tilcs- 1,<Inq into cur•ineration plorning end design of alectric,I relwor'iii 
oil Ih P iderlilieri and quont fied E/om Distribution [10] 

ris< 4 

11/ c,clecos/(!con be approached Ln zve./ In5ul1·mnr,foi •n•Do,melol er••o,eo primor¥ 
woys bit 1•e lundo.iental pr nciple5 ore lhe swilchge¤r •al/') & 10!lowing s 

specilled by E,kom D stribution: . 5 EMU . •4 in'r,oj orr ,enjing 'Ad same In eccli cose The foilors cons,drred 
6,..8FiR in·po,tanl and the weighting given / 4 

CIossificolion IAC will - c signiticcnt .-d on Ihe internol orc direction resu f *ms m employed· AR nfl SANS 62271-2001 nip To lowing Gctors Ne consider/ t> be k t,is outdoor wtchge,• Im,C||y ,is•olled 
the mosl imporlull •d *[d .iaken int InteTio• 0. or, *I. corcie•e ./.;(u•volly pre-ccs) 

h 
25 kA 0,2 s (fur 12 ky crid 24 M, with coble trenches thol are 6/ d co,1 deralion ir comparison & voloLB ed w 

plorni. lanonls sacled (ds 'g I concrele sc·eed . venling of Allhough . 5•,itchgear is geneful ¥ lok,Ged ,1,0 sw•.eai con only be oilecied up•,•idb - Irmol cop,ro' cos, ,·:D5· li ocquls,·lon) indoors in o bricK bui ] switch room, le rear 
of the switchgear is restrided +0 nuihorised requir / 0 2 rr high arc venting /0 - on • FJ•ure upgrad:replaceine,•I co•• 

Impleof.hichisshowailig. 5 THedue/ De'sonnel orly whereos t.e sides u, 3 f,onl ond tes•ed • /08 
wen" lo var 1 0,1,4 nicalla:es In ,$ designed provide wl:ai Eskon· regords us Jrrest ,•Ted erniss,omreswlingfromon,ntemolotfoullin • Cos•/unic,vecenerg• accessibility ie.g toking * cons,ceralion Ihe on,. 4 1he gas 0,0/orair I.Ikclenclosuis wi 'iri co/ bilit• ot having persew indooatha•cre 1 ..erons' c.5-5 (/cniiul y perod,•] tlie #/ €0. li e I com•on Vel,ng 5¥Il. nol class,hed os responsible' or 00 Jlhonsed' In lor 'I./6./*d busbcr enc osure 0/ Dismogilii€ /residu/costs 1.0 01 Ihe Esl<019 opero·ing regulations •or 
leolilill/m/lebojev.Suchadu¢Eysle,r • L,06,11„w•tS iigh #logesysfer,z) The/,2 5 g. duroti. cn' Ne appliec 10 * nding RM. cs •ell '5 bosed or ihe tott Ihol,nierna; am dered op · Coe'ing ccsts os RMUs i,•stolled,il-hin mi•,avre suosighon sys·en,5 ore spe: Illed fer Incoof swl/hboo-c• 
The/opcsedlE/62271-202*kesspeclol |ni|Jdechereislr,Fo,crincreosingly,menant These inwrna' arc bus proiar],01 sche·nes 

i,ic• for 'he /0' inlerconnections :umpe< cosl of '.,11 501¥F[1 ene,g7 LCOUE• empl©, deleciors or ne sen-ve / ligIW Iho, cre p'Q' 
ccble© belweer /8. RMU T off and Me MV// rosf +101 Ic cl'/on·er In*01|ed inc,rs due in oil mitchg# e klosu·es +0 oct c p d 
irons'ormer Thu, enclosure/comportment os I f ls: In orc lerrup·ion during on w·cge' w'other se,•sing 'levces n the ewen• of 

I".desioned 'ir•ui, housing ·he •ntercQnnechons mcY be exclu" ' nil "an u/mnni Ploriried of un plunned 'his 18 in e}lec• le 
ham le Illemolly arctailed mil e,me. by hreokor cog•toll econon,yof IFIP In leRs lhon 0,1 s Arc ven·Ing Is 'po.verculoge. 7. 
speci<'Ir' 0 0/st oper.-ing) IRC fuse (i I requirad /0 ba upwoids iwithou' exhaust;ng COUE Isbosedon le,Jk ¤ customerbeing iuse.switch fornE nollon) n ·he RMU Do(• du/4 arid le key 5-/ room dirrer5 4 supp iea Toble 1 8•0•s Ihe c / 3 01 unsewd 

m sm/ord sed lo co vide v,ilh /e ip/rrl,•I o, ff o c,ri •,I breoker,s speclfled. by ,sing energy /. the d flere,1 customer classes used 
arc·*reqi.,rement' The 5.vikh room isalse /|y screened coble i'mpers 0,6 sepgrable by Esl<om •10] (2005 figures show,) No·a 
designed forpres" e relief· 

co,recl,lrs orle'hetronsformer 
Iho• one nt Me re'lities'*perienced In /'crn 

Porootdo,>r•ewndaryswitchgeor@. RM[/ It is Ihe view of t„e uu·hoisthat the ir•trodo:10„ ord other *,or .ill,ities 's thal there gre lew 
w mir,oture subslollons 65'0 11, lisiolled of wondotor, tip. '86'Ing ter Intemal nr: oregs 11101 ore mado op el one i ngle closi of 

doss,hed •AC) switchgear ond conrolgeaf customers. downstreom of indoor ml./1 clod primary 
as detolled i, SANS 62971 200 crd SANS •wllchgeork Ihe fo'lowing Is spec fied: Il is ©flen ·he cuse #r, there iso mixi•re 6·330' loge•her weh 'e mplemen·orion 

c-/ foi ..... co••mer.el Closs,hrolior e™• les,deri'il' •AC o• sole •00·king prochies t'uch as lose 
.*mers AF./7 ISANS 61330• or AB'Xproposed defo led in NFPA 70E), has greatly enhanced Moiylightcti••Ine(c,•Ibuslriesses 

SANVIEC . opercied tro„ homes 6227 202) IB emp|oyer's obili4 to soecil, now 
arcaptable Ihit would 

w./17 
eq•ip'nen· lo¥ signlikanTI' imaroves bol hove been dmied us res,denril. In 

1*./10/ s Jch oreas, o R/k WH value 3 +0 be det0rfrine. 1 201•0.5,00/2 kkl, ibaO, 5,(ko,24 09•cotorondpublic,ofei * ls rep•60,htn+Ive 01 the mix el cu5tomer . In /dihon, witn the ovoilabilit, ©f s•,thgeor c•113set in lrie i,¤n•¢u|or o rra 
Outdoor ng rnIn nlal mointinance Infelvenrion switchgeor is normolly inst,1/dn requir 
owns/gene·/Ip,/•coccaz/l,ry requiring le g. circull bieoker• of closs '£2 9.20 n Tr, 2002. Eskoir car·ierlowlocomprehe,isive 
Vpe i occasibl),M on 011 sides 1¥hm / ®ca occordcoce wilh SANS 6227 100 [113},fixed liTe·cycle cost.ng comporrson be'ween otl filled 
closed).In tnen / 0 n addi'« with lhe fron, MV doer5 polfern me:o anclosed pi mil m /geor °/gas·Ii, ed V e SF/0 RMU, and 
'men Ifrorto<ce5sorliyj, fpe/occessibilry,s Morm:]Jly F•AKA' ggs·,d|oled) cor, be n 2004 usng #he Eleck Powei Res,·grch 
mqu;edio, iheopeforo,TheOS,0,•de/00. Con,idered,niufule-oson ulternctiveilhe Ins'itulp (EPRII L'te-Cycle Ca, Mcnage,le,1 
!5 NA" on Ihe ups"m pro,echon selting5 more ·fodilional wilhdruwa•'e 'rrMol clad' Sy,lam LCCMS) end Life.Cycle Decis on 

[LCIM) s.*ore The .ically resul" ©PPIied lor from groding .%,derotions /0 5wilchgear M. King 
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D 21 st Techni,al Convention 
Cu-m' 21.- wo/noting Mha· •he commercdy ovoiloble nonner Tney connol simply be left slondi,11 

SPE swi„kiecr used by Eskorn ar,1 0'her upr.ghf in tne r naturof Sta e, 06 40 breather Indu0fi•1/mining 2047 
ul litles s maiulactured to more stringen· valve on the I d 01 Ine dium would draw iii 

Comm,c/1 15.95 internation/1 spe¢Wca,icns {e.g. inlemal arc .0-4/ con/m wle h.,1 - imp.img 1/ 
./ullurcl/rural 9. clossilicoton Ind other 508:,fic•+loni given diele:Irr. stength Tiledri r,15 u = Ji,ed 10 

Res,detio 2 32 below< Ilisols/we/4 11/ing tho-the diffecence bes#red In o denlarcoted aregin c hor,2011/ 
Troc#Je• ]26 incos, h©. been decreosing ove, le le" m"ne,ond musl f""r:M "pt" 0 "'sed 

n.mber of jecrs. surface- preferabl, undercoier•o avoid large 
•ble 1 6.lie•ed eiergy loveroge temperature luctuolions Using SEd c,6,•prin,erwrioleo•-9005 #ds ins;*d 

r&60/ Mo5t modarn St6 eq JIprreil· 5 n•rkeled os 
equipment ir place o# c, cgi •Isu tsull in being Mi'lenance 4/e due To •he 'ad Yhof 

4 are consider43 to be '4egled for i,fe ur d '111,1;lied sl•I atior end cor,rrission,rg 
both Adies Are cons,s·-1 - ind cotin' thusenvionmentolhcont/lied.Incornocrison priced Jres I......|04 +Il in./.lion time 
eve*/mfig A„ort lor #he m 01 58· o· /6 to thecmeJrtof mointenorcs reqi red forod eqi;pr,·e· 1, iniere'Hy snider cue lo 
ins,loted switchgeof For the pvrpoies 01 1his the•,elha-fhe oil·{i led RAMU #cs lo be filled equipmeng, this is 3 icir statemen'·a r,1/ke I• 
paper. ihe res,i# of -he more rece,1 (2004) m m'med /01 the operiliorol Ii+I of 'e with oil on si¢e Filling 01 0*. Us * 
stdy i?21 ore s,mmonsed below. equipmen f is 25 /0.3 / reconmended by ¢he 01 Introducesothir ris# due 10 Ike possib'e 

contaminal,or of the unit willsl open These TheNvocl•mativese•algateu•·,ece mo,or morActwers 
foclors ossocioled with oil insulatedequipmert 

• Od· ns'To•/ swilchieor 'hur ur'•*rgaes -be SPE rn'orpo'ing med'om n.5 0-7 bri al( con r,bute ·i bh dired and indirec· cos¢3 
roLfine mai•lerance every tnree years service life, fa' in e•cess 01 the RML itseit *ch cl noton mue d 'seoled·tor·life· 
(mnimum) Note Ihot +e 03%,med whereas the oil's d electric strength celenorates 
mo'.1/wo'e frequenc' Ond unc foctory tested SFE ins•loted eou,p rert oyeroge Log ©¥er time ond / Eskom so requiis •gulo- checking mainierance we·e based upon Monuffvrers of 5,6 sw tchgeor olio offer fre, 
exper,ence witi 'e ,•stalled base 'oil - especially considering *he fod Ihat oil·filled end·of·li•e equ •ent di,posal mices - bosed 
m:'ted con·piclawitchgeur. ercl/wres ore'free breo·hing' to Ihe ouls,de ©9 acce'·ible envirormentol =onsiceroilon: 

enviror/ent Mointell'clon o,[unilinplies /6 gas·insuleted switchlear tbots 99 8 houroitoge which is reqJ,red ev€ry No'with/ming the sofety ospeni, Ale comideid to be m*nonce.free ord 
of SF6 unes economic outorne IS 6,8/ican, and clearly Feou- no nlervention 0 3 yer"5, whereos molrinonce .eqwring 

prolonged guloge. 15 5.heduled & once everY 12 ,€•5 whlin In fovou-of me gos·Insulated ID[ed-fordife' 
molves a 4 hour oukge fec•nology te 9· 5,6. Nole ihot 0,22 W 

The w alle.n•ves were ono // lor le prld obover ·her€ i• 90 oplion bul i m SF6 
acqu,511«, use and disposol phoses / •heir The /Mer incldes yfwl •spe/10"r basic g05 insuln'ed RML & 0 Sl•itliblealterrative 
Ide ·cycle Inc the i.sul 5 0,0 show' in Fig 6 nperolina machan,5,1, r©,rlenonce oid it cu•fen 1, e'Ists 
The Two fr{].1 5 gnlicon¢ cost MIrmen·5 11 al iece.501' ihe clearing of the cable ·r•ina•lin 
nnokp up le 1" :05*locior for oil l, v J"/ e·,clizures (due to irmin 0,12 oiher possib•e Ofhercon/deroflons and beams 
swikhgeor ore In•olle/·.1 pollution) No moinlenon/e ls Other benelits, n oddllia,2 lo those ·nent oned 
• Tbe 3 /•rly mo,•lenarce :•st; ond required whir, I ie SF6 •hernber r,ousing Ihe coove. of modern compgct gos·,ri5uloted 

sw,lchgeari¢sel f os this ch:n,ber,5 Mgorded as RMUs compling with the 
• Car 'F uilier¥ed Mified user arergrtnotoccvrs wh'e "rion ocugible•oirponmeitinaccordance requirerre•·sinc|ude doing rroin•en¢nce A S•·45 62271 200. Nole 'ct despire 'e 

• A number of 'ekeyd,Herencesgiving 'ke ossumpliont"190%of Ihet,Jloges co,be C.bers'raolione/c•/lesond'perali,•. 
Incilit.es ll•ot o. ore to ¢he resulls lawn in Fig. 4 (68.eal' Il· 50,81/ed over weekends .'h iltle impact .cas•,Ele fiorr the (ron 

imilloted Ind 5/ Insuluted 5/kigeof] are hurie56, fle incintena'ce outoges resull in providing practicel (cost sov•,ig) beneii's 
when nombr eli·, discussed. sigri,liwn /als lo businesses die lo unsen,ed ochleVIng Ifie re{,uired Inta.roi oic 
clossE[cctie,• c™! Ihe erargy. 0+ cb,i,•y course on, interruilion, whetier to 5/ndordise 

The pde price{•cquisihon' of an 5F6 p,unned or un·p/Ined negotively 
M 

Acls #FdhenCe intriduco pre ros 
ir-INd R,V'J i. ['·do) highBr«onlhotof an concrete p lintr• hoving o cLromer ·elallon, com,·lon de5'gr 
0, insulaloNRME THiesepr,ces're®Hec·ively Ind d r,iension•, 
dewined oymork/dmomics However ills Unl,ke SF6 nsulo/d equipmeni, oil +illed 

• Full $ w.i .h geor J Db=r'" b equione,11 is de[verec devoid 99 9/Cf|•NeS 
1/1/ding al' of 16 r,5ulolinG medium. cuble in le,mill.. 

oddition. the oil hes to be encloser/Jeliminoling unde' fed orching 
5,quences d ic/or replaced un5ole or recycled usual, 3 *NonS, 

5 +,nles d„ng ils ile. Thls • Indsperderd minuol 0/ro·ici with on• 
.Implle,din 1,1,0, .cJr fe•e' pr•On, 
transpoe and specialised tools , ..1/ The o plion of 

05 0,| 1|lrolion p|on·s. specifyirg Q suCh CirCLil breour 
(asopposed ico5witch Thi• incurs oddilion/1 logi/,d lu5ecomb,notion) 
having on cle5s 

considettions involving ....Ml (Le. •acwurn 
•illing or /6,noccoidnlce wl,h SANS 622/ the swaingeor with oil, taling 100 /5 ==1/ opposea wifh o •.vitch·Iuse oid ds-1001;1. The /oroge of 

ccrl,bin,•i,0,••. pro.iding uppropr aie 
Hle oil roises olhe· conce,rg .8 elec'MI a- Sf,- Md inechon cal enduronce cs,de from the ree, bu k end ....' re./1-ing Internal ./.enonce Ir move,ns/„e Qi' dru,915.24 /0 6: Ii.......Ill' lir,prs/' 5/ .s·in.'lied *locemenlot /RC lusis for 'se•peded iw•Chge,i f2004 E54om ./ have ro be stored ipo pcniculor Inespor 
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2lst Technical Convention • 
• The -ion of specifyIng up to five • Foreochpleceolequiplilel/drncTion 0//.0,411[edswilige{'r 

woy non·e*len5ible RML• 0{ varying (qu/4. 4pe'locolion, sic 05 de'lled I 
conf gurolions, porogrop h 24 01 HY • In *he 483/27 // be cose / 0,1 f lied 'wim hgear no 

recorded covered byllie preceding cla•5eb, careful 
• The 30,11-y To , ,]roduie SCADA and conside·/ en ,hould t,e gi.en 10 •e 

ullimoteN ful| 3,5lribwion ou omhon • For eoch ple,8 c· euu,pn art the oc®01 imp|ementilion 01 0 par 5ed replocemenl 
169ctonolty, ond s./. fol i levels sho IJ be comporrd progium 

to the equipme,1 Ing. H le aL|LI 
• Coble terminatior an/wri comp,0/ loull levol oiceeds 'e Decisions token wilh equipment raling, respect lo ihe 

4 NRS 012 provid,ig horizontaly m·ned,ale rema(dial uct,00,4, id,cuted replocenie' of oil-·iller •ilchge/r 
positionec MV 'u'l•ings 01 Stindo,·c,% rk may be ochie.·ed iins,lied after bv /70 /101 15 neitte vulouG wea,•5 
heighi aoove tne cable suppor¢ clamps (see Overstressed hitchgeo, belowl. overs-re55• nor DMO, shall weigh * 
and MVE/Ings 'Type C or l,pe A).vi# Ens- Irn olicallolis agalisl fo• lorg su• I· as 
precellried prolile, sultable. for hepuruble • 1 sholl oe oscer,0 red wnether / co"•dilion c- tile 5.vikl•geor liB Ser,0,Ce life 
connecton Wmened and onscreened) modificotions c• re€ommended by 1,r one ihe ,kel,40od M loilure 

rfiar J{odurer •a oeen impleffenied 
Managemen, of exi/ng oil.filled • Ir, all cases. the replocerne'loierstressed 

• All switcrgeor iden/led us ellher s•lchgeor Ind/or DMO s,·i,1•ligenr s••11 receive 
over•tressed or DMO shell Je bu,1061, 

As u#U,bed .boll, le 'n•iwil r. prolile 0,2 clearl' morked .5 30/ as soorm 
• poss;ble. I./illerim,Illoi asso:,cted wi•h Jil f lied switchgeor is in m©8, filled'.chglaisl' 

Le pm.riymainloined inocco•ancew,·h 
instances steadil, increr,sirig Users hovec duty Overs,ressed svmengear fhe M"laduler 5 In*aions 
in tem D 'ofey leg,do ic • l'nost iolooly*he 
Occupal,Gral I leo Th ond SIT¥ k Nlo. 85 

• In ull inskmc„ where swi-chgeor is ' Operoto,Eholl:„„firmlhaqhemi·chi,g 
everslre"ed a 1 live operollon und corito. are covered wit' lf,5' •ting oil of 1 993) ·0 +he,r en ployees and -he pub c aulor,lclic Iripping c· the swilch@eor •hol 1/ goed cong,Non e.g I meon5 of ./ 

to pro•,de occeptibly su'e workirg candi·lens be preve•·ed 0, le............Ileaks 
and lo take reasonable 'cfior k) midlrin•e oeuildtheequpmer,t Ilar,doubioxis•s, 
or,ci./ possh dovers e nce the dong/ • Ac Less 10 Ihe swilchopor whi;e i, is alive 'p s-·2 hgeo, sholl nol be operoted 
in Ihis .use Is se.„. in /.7 0 16'or dealb, ihe sho !lbs preyer,led al le. 

|evel of 065essrne,ir ond zorrective ae,or 15 . IF possible nrd prelrilcal, •he •owll energy ,,•„p'•• 

required / oe con pre:,ensive n order to leve . sho'I be reduced, tr instance, 4 
meet •hclr obilglollans ,9 le,rns 01 tri€ OHS chorging Ihe s™ern configurotion • In o·dir to pillom the reli' 11/ of 

Act. !8 recommended thor,seis odopt le cl filled switckger, a l mox, Im. il 
• As 80©noi , practica|4posible s//// s ..ent,/ to molle,n 19/ s.....ar princ ple'of."83/27. ir, cor iunction wil ond budgmicols/oinls permill,ng, ·he p'operl, 0,•d in ••cniclance with the le odditionol requi.ernent5 rl,·Ic,led in this sw,tchgeor shol be reploceu w,th W or mar•octurer·s insliu• lions 

poper, os Ibe 005i5iorlheir sirnleg, orpo|,cy voc „m s¥.1·:hgear. 4/ has been ¢esle,- 
'f 'e monogernent 01 1/eir ins·'lle.d bose o and pro·ren to 445•ond Ihe effects of or ' If ony overs#es5ed 0,1{1/or [*10 equipinrri# 

rmill' ined cil·filled vil·hin *,·chgeor. •illerna or•10/I·intneswilcigecror has F beell 
ory the ,•osi 

of"sclm partments Ihree years, such Inoinlenance 5,011 be 
Tie ecommendokions con'Ined In A.poper corried ou·inniedl[]tel¥ 
Ore bo•ee e,lensively on tne ccile' l lhe Noie Wne•ve·,toccurs,nhpaper. ·efe'ence 

• The woik shu I •ncli'ce iho items de.led 
Heulth end /fely E*ecali,e documem HSE to SM or vocwrn .witchgoor inr wdes air 

n /regroph 37 01 HSE 463/27 
483/97 8./therelorn need *0 ¤blain c Insuialedswilinge'-4/Juhli:Ing vicuumasa 

Alloil-lilled 
cooyofthusdon,rne,ilioreodl,•coniundion med,urilolinlorrillollorolhermetol·enri05/ CILLUil-bre'kers 5.1 00 

nalrd'Ined os soor o• pasible olte wi,h this ae,cle The accurlen, s 20 puges In (either Irad,tional withdrawable meto cad 0, 
• I•Rvie o••0 0 *aull or o,Jtornctic operolion leng:h ©nd / ibe.efore loo iengly to inc|ude fixed polte.r) swilchgwrcomplying w th SANS I disfonnecT ././ lilli sys•em 

'thispoper 62271·20/ he incinte,i<]•ce •1,all be corried * il 
occordonce 

However, 'PDF' copyraybeoownlcoded frorn DMO swilchge,]r will, porngroph 38 ¤f HSF 
483/27 

biip v Bub' I 2. int 4 odQ™_BL-ed 271 
. Operolion and mointe -ce shall be 

'c' • Ihi' po. 01 the p•pef, All 
1,e rrainlenonce purpose5 of /Ili r,31! ./ed 10 Iral ned perGonnel. be performed by 

Ill retei..- 10 'switchgeof' imply oil fi led lioined/,ide..ien•eapersornel 

#1·chgee· ircluding oil circull·breokefs • Allilve oporolioroftheswtchgea„holl be 
pip;ccrmer," 0/ 0.01 "ed wirchgeo, 

0./.|010., oil &•i••hes Ind oils..... pieve,ted 
· 'loil 1 /HSE 483/27 Filled $WlIC.I."I' COn•"na'ions. 5-Append,x . lie switc,geor shall be Incintained ir bereplo•ed 

irl tef- 01 a phosed piog orr to be lor de/,tiols lor *ese devicas 05 .vell as /ir accordorce win the Mwfucturer's 
impleirmid afle,•inor:. ys,ionddataUse 

re.pective ope/*d/ies DStrUCtiOn5. 
creol In o• oll oil lilled sw •cigear iri 

The re¢orn mended process }¤ be {ollowed I. • li possib!€, remole|v operoled powef gericc 

deluiled below C|O5ing mecholls ns sholl be filed WI . lioril .©|| .given ' the 
DMOswitcl•georos...e'of replocemenl urge•c' of overstressed und/or DIO •vitchgoor Note Ir thek>Il©-Lngs'elons, ihep•em, 

wo.ds 5,/ 0/ •will" nie used. so tatle • When operatir go DMOcircuil·oreaker, "e inaccord•nce•i-hl le require•ents lisled 
nle,hod 01 operation aboie, given i. p.fogro/5 

wording can be used osis in +he e•rert thol users 33 wid 34 of HSE /3/27 sholl be •RC 
w,5116 fuses (wbere cippLE,6•ej u•e Iheclouse• asa basis forl * n 

'lowed. 
po|KY..teg• document The lollowing hos been exti{]ded from clouse 

• Aphosedreplocementprogram oidetailed 8 103 (Oparafion' of SANS •derili•cc.. .erstressel 62271·105 L,31 olive i. the clauses o. 

An inventoryof al, ail·filled S•i]Chgcursnoil 5wilagear•, shall be implemerid for / • The three fuses led in ogw comb,notion 
DMO switcjlgear shollolbe of le thesome* and curre,1 compi ed Ind mcill.ineo 
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D 21st Technical Convention 
ronng, o•setheoreo<Ingperion,once ConCU,#ppendix M Air Did/or gas-'nsulated swikhgeor 
o the conb,notion could be •dversely Airg vocu•rr ond/or SF6 inler·upnng Whila affectec. ·he obove requirements mcy seem technclogies provide Ihe users •1 h equio ne nl 

oner"s, ond i.volve Ihe spending of capital 
• ),6.... lecor.lope'bon 'f le H meeh tie *wired specificolions and 

which moy be d,Hiculf io souge wllere /ers Gre cornoingfic·i, th* ¢he ·use5 ore inserted I•e 5 01 perforinGrce - world where lere 'cing r,creising expendil're 'vilh decreasing 
w,lt, the strl< ir'he correct orienlatior·r s 'r e.r „.re'lrg locus o. humor safety budgeti, r s,ould be borne in• ic thol the 

Ir respe/to bolb ar,pla„ees and the gere# 
al ernul,•,e C.e oppeing sv.ilchgearunderde· 

• AJ 'ree fi.ses shall be d 5:orded ond pu bl:d, ier,ice d elive 7 and co.1 red udior 
energised condilions) may prove more cos'y 

repbcad f Ihe ks/(s) In one ort,vo poles to the busines, and ecoiorny, no»,itnslonding These solunois offer Imprcved religbility 010<ombiotion®'©per¤led, 
Iherisk |liu· b,101 La muy bemposedto f end -eqJ,•e lewer and shoffer 5ched,led 

The reqv,rement lor corre¢Uy 'eplac ng oll no acliori ,•, Icken. Tne OHS Act ploce,9 lorge p. r nier,uphons requi, ed for mointen<no 
fhme 'uses ©f Q /m moke ond orrenf bu,Wen on i.„ //=dous Gr pofenfi© Irweivellhor,5 Huwaye . Nle ens* Ins/Iled 
rn,ing 01/8 sometime is essentiol li order holord™ls,·quipme,)12,1/oreosonabeperson boseofogin,Jot|,im/fecs•itihgeorwllriol 
to reduce 'he probob,Illy / 0 -use·relcid wow!(loon.,1 111/unnic,inloined, [J•er slresed disuppeulr ovrrr,+ u id Iheie cre Muiluole 
•Oull ouumng |t ls o|so crltitul ·hot J|| luseS ,],id/or DMO nil Alle•15wittl•geo•Ii,Jole,i iol'¥ pln, 1 01,1 sofer• rrnrin Jer,ier I progromrnes 
useo m full, 1,pe lesled in occordonce bazordow 5,„ce the p.ovision, of lh,5 0/ ¤s Jescibed„iqi idel,resgiyen intlispupe, 
weh /he 5ANS 60282 Il 4] specificol ons expressly forbidlhe sole use ¢-PPE ·o mingole - •re k be. pa in ploce by ut III,es in order lo 
ar,d where possiole. mly *e moke und type o ri/,it !5 recommended that the gudelines n·onage and reduce the assccloree w 
recornmended! by Ihe switchgeour,onuk=16·€:' given in lispope· ore implemenled by use·s Referentes und bibliography should be ad Conclusions /11 .SE 483/27 Hecllh *44 Exeutlie 
In'er,or quol,17 of non 'pe *sed iuses buc, d©cu-ri Oil·filled elan.1•r •,sli,but,cn ond 

Esk cm und other mo,or 4/lilies in S 0/1 
0% 4 0./ described above shgll be rep nced. olher•witch,or 

Atrico hove responded 1/ the changing risk 
The live swilching ola swilch·fuse combinolion profile 05socioled [2/ N./2/Cablel•r.in'isng/ndllve'.ncucto. with oi ·filled,wifchgear n 
ho vina such lu zinsm led shal be pre v* d w ·In 'Ir in/1Jlolnd ..losures On.ul on K 

ie lighto/"lopn,ents in "h kno•vI€dge 
unid,•eluse5 have been fepl¤ced oidinni,on.re·edn'lltage.·,ir,7,2 kV 

ond Qllernative lechnolcgles They have ord uptnandind,IM..Al 
'adc,nodhegwitch lusecombinaiorsholl Loillip J•1(,eligneersolutons forswitchgear [3] NRS 053. AcceE'ories lof mediurn 'ollie po•er 
nop be energised frorn on od,acer,· s.vitch 6,i,/ In 1hp disir,bulion iler•·iork thct offews c cob./,8/6r6 <?10 9/33 24. 
discQnnectort.e. sha·Ingocoffignoiltoik sig• ficont reduclion i buth he·ol/cos,of 41 50/IEC O. de 51 999, Soi•i, .'Irris 
orcommor busbal uwqersl ip u %11 cs •he ossocilied known - Guideli•$ i©r lt@:r iK]/ in Mor,Jai• 

151 Ommoho.He'll'•50*A«(0•]SA•)No 
. 01 1993 

[6j NFPA/OF, Noi,•r F.Piolect...utic•,0• 
Slor,joidlg,El.el,ic,]!Sofe' .Ihe Wo,kro,e 

Idube Electricaliptyl Ltd • •• •2004 .dili©•• 

/ '.1,4,4 ./.'141••-Ill ..n'M••U"'ll' 71 ·Operal©- c-R.»01**0* Hu,h.iFit 0 .", ..ly ·evt'. TI·e opplicotion o 
re.... +27 Ill) /".1 ECA22/1·200•,·iu•pe•,•rE•uto, inie.n•I 
=11%27 il• 397 ./ oil 1/Ingill orol enric,ed *vilchgeni. 

conlioloe¤r•f Belri•.c Me,er. Elkem DI,Iribli•,0. 
(Proceed,fll ir©·11 Ihe IEC Oe nnic! l e'r• ke d 

po-*in,Equipment 14 own 200[tober 2(]05) 
lo•mB¢iumarilliigh¥Olag,• 

\flull jit # rn#iN •1•apol,abci,5hDIng, 81 SAN' 62271 200, 'IIi vol......0 
ondeo,ilrolgc•· *#-0 35•!, •]r 200:ACmelaIM<•uied 
-•c|,geo, r id r.. ... . ro'en val"g es 
.,ovel kvoid uptr,ndinclud,ig.k. 

9 (91 .. 61330 r,0 
ri:FE:E••- 60 ,.lo,•d by 5,ANS/l[C 

6227" 202), Hi/00. 'witcrge... 
...... #20' High/9/. 
0110,rpiefabric/•sub.tions 

'74/'A 10]D5AGAE.8 E•kom Ui'in•i,on lard¤,d P•,1 
72 .& /*Ing Guideir, io, Med im 
'0'.g e ljn,ergiound C•b.• 5,ilems. R A Kelly 

HIL-To. 
All...' ocls,noun·ed 'Ep.... Irsula(041•JIBs 11JSANS6227' '00..h.r•wikh.orund 
'Bc to .....1./Itage Ilne' to•ro-r PD• 100 . volt•,eolle,naling 

curre• circuit Erpok•,6 
-*'e.•kh·*-h.¥1,•*. 
-- *Il' ./. „su- 11.1.-.- /*ec. ng,D'uil• SF6 P•*Dm••1AJK®t-L•NQ51 8 Ri•grnu•ul. O,1 Keen. Irn C-L•#06•77,1,-W-I Uist,ibu.' (1/lerrill R... 
'.•./.*ks•DI.. £8 
¢,a•** [1311AN5 62271 ......1.e 

L--A '--'.• Ev.'geo' 
0.1 •conlFol'ear-Porl'05 Alte,/tog.•en 

..dch·r/**binoll•, % 

[1415ANG 60282 •.High .olt. /* •,1 1 
Cli,eA•lim,•rglul' I 
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Ms ion [vizh'n] n. The ability to anticipate future events and developments 

Looking for a prepayment solution provider? 

Ch Dose the one with the wsion to lead the industr• 
for over 15 years 

Choose the one with the VISjOF1 to develop the 
broadest range of products and services 
Choose the one with the vision to understand 
your needs, and exceed them 

Choose the one with the wsion to 
develop tomorrow's solutions, today 

Choose the one with the vision to 
keep innovating and evijing Ihe 
world of prepayment 

Choose me prepayment specialists 

With the world's largest installed base of 
over four million meters, some 70 utilitie8 
globally are benefitting tom our prepayment revenue management solut,ons, spanning 4• 
more than 16 countries in fourcontinents . 

There js only one choice 

CONLOG 
+27(31)268 1111 
comorals@conbgoo za 
I Inlog.co.za 

Metering • Vending • Revenue Management • Services • Training • Maintenince . Suppod 

CY@NLOG 



D 21 st Te,hni,al Convention 
Cell phone vending -the Tshwane 

case study - the first year 
hy Di. wa"er Smu's, 5% enron Gr©,up, ond Dirk Pieperse. TA,one Me rophan Munic,poll# 

This popershares e*pailences In iollung outo cel) phone bosed ve»d// s,/em h prepoid ejeerle,4 5©me of ,he 
lechnologie, that can be used to pul /0//her a cell phone.based ¥ending system are presenied. Oper/ional issues 
and lessons leorn! during the first yeor 01 monaging both vendors and ellenls when wsing ihe Gystern. are discussed. 

Thi. i,cldes 50Jes *B w# • Minim,•e lhe r,A tor tie niwnicip•I ty The in po,"'ion 01 1 Nobile telephone 
1 1.oug'./ nelwork rel,obility, /5ei po,menl poini mus· belongtothevendorb o w El,H cien) funl to *rchose prepaid 

occeplonceanathesocipl 46 & invol•irg from Ihe •ommunilyond vendors mu:t puy eleG•rici•y stock ino•become o •endor 
p"pie "m Ihe communi·y 1 the bisinest up··ron·lor/!I electrIC,t, they sell Ver•er registral cn 'akes place ot 'he 
oppoMu* provided by selling e Alricily 57*Irm de:< ,/'Hon Ind opeic,#,0,1 cHices of Ine mu•icipalit,i using ·he 

Qdmir,slro# 'em·in/Iwebbrowse ra 
Providing ade,wole esl· pc,ri,ent poirts' A cell phone ve'ding s¥slem w<•s 6uiltto meet .i. Ths ver,dor•s prepoid cel' p,one ele•·ricily con be IS reglsfered 

qwits ch•Ilenging the design ohied, es. 1, uses siondord GSM as I POSterm,nol 08 'he venaing sefer 
®nough paymeni points must be proviced to mobile telephones as oHordoble poink·of ·soles 
prevent long que- from forrning, poymel Sup 2 Ve,der buys ejecfncil ilock imm 905) devices losell ond 0,5lriowle prepoid 
poinimistbecloset'homis 0'dpoinen municjpc;,4 

elearicil,tokens •Qlsocalled vo•chers). 
poinimust beopen beyond ius•/e slandom 1 he vendor pu 'hoses Nel.riricil, 6tgc i 
business hours The demond, lor odequ e Sys•em comgone, s upfront h deposil,ig cl ul 1/shier 
p"menlp©Ints comenotony{.m iesiderts counter I he munic,<Ilk The The c.shi. sYslem •o,is,•ls of g vend 
6/ *Iso Dg w•er •,th 0 from gove r men·.with /,delines n ihan uea,is le •endorfs •alei ISM /1. ¤•rount. e leg. 'SM moderr, SMPP link. terms / le mnimum number of reside 414 •io •he webinte•/ce, 'orthe Inioun, of 'pRS iria i,Ariel) loco•ed op Ihe oflices of the per poymen, point end *e mcximum ds/nce */Cf|y STOCK• p•fd 'or 

municipahly J•Al,|tip|e serverso Gd moderns con from o house u o paymentpoiqI 
hp i,0 Ic rel,obil im mp !11 und I wghp". The./dor n,ay now.1 [,repaid ele..ily 

These were the cho lenges ·hut 'riggered /0 of The ven: Ii,/1 se".e, rlierloces wili ·he e'ist op / the omcurt le•vendors soles ng 
de•elopmenl of o cell phone-based vending accogntr and earn Col•imissio,1 lor . ST5 loken·ge,•erat . eleclricity poymert 5erver 
system Sal. 

for prepoid els,·ricity Althoug, Mis e' ine m:lic.0 i' 
concepT has been used lor /I ng prepoid • S./ 3· Cls'.•me· bo'/5 'Jelric' from le 
lir,me before. .... ore furid•mentol ve,dor 

dilfefeili,Ii betwee, se ling oirlirre ond he cuslonier electricil. the appr/•ches the nosl vendor ivporta„1 (bu· 00+ le 
10 1..::hase e|ect.ir,4. 0/ .peCI•LeS ihe or,I,] being le locl thol wh le 0,/ime con be 0,?0•./ 

• kibe 
sold /„chased (whith nclude5 oH line. elecinc,ty sales for mci lipes in• Irnrs,idion Ire©. i•nd Ger,O• 1• of FO• metersmu•168 done /'IiI 

ihe el•trve·, 1.1* 4 home 
Th paper describes le cel, phone,iendirg The ,endercompilese GSM me5•oge or his system ond 40* A operales, 10/lowed b, 0 7 i,cil,ile ch•r•e ri•aions&-*asmJ,en,Nh=d - con·linlog o p. (10 protect 

Me·ropoli·an Mu·,•cipality 33.00. 
= gis 50[55 accounl•, Ihe used in Ihe T'hwo'e eler¢ric14 mele· 1.elil 

nurnoe: of ¢he ' L,storne,f /11/ 11•e am..1/ d.•lhepoll.r be purchised. 
r g ; . i, f I,' PI,900's rr Ihw >n ern The vending system The moissge !9 5 enl . a the G SM se,vice W" 

Sys-desgr,obiat.ei A slard,ird M wi,h il web browspri, used veoding /8 serior 

The design ob,echwe•{orcell/sone ve/ing on ad.*Islrot o. lerr/,Ill tc lorn,niste' ./.dor lili ierd.'s sales occeint hal .licien 
in//1 the 1/lowi,ig accoarts The udmin str€]liontermnols cer, be 

lurids, Ihe ornount specified in re messige 
ocaled 01 the muocipality'se.!sl,ng co.9,er ,§ deducted • Involve (rom Ihe people frorn the 'he venaor's communi•y joles accoun¢. 

counle·s ond 6n /e bus,ple„ oppo/un,2,8, Greojed b, o response containilig 'he 20 digJI credjt 
eleclric® soles The en'ry hier for -1| Fig 1 IN 'he d,fler.r,1 Compoile,ls 01 •ken Irc is &,Enl hoik to •ne mobilemhone 01'he 
enfrepreneurs mus•.herefo.e be low ve, def. le. Iciken *Im Ls ob'oined d'rec'IY from 

'e 
• Have limit e•i•ting back ©Hice no p./clical In le lumber 'er,di•g se,ve' of the *sern 'per/Nol 

of sales poin' I.• cor' be prov ded lill,nICipal,17 
Equ.FO,ent bpormer, pc"" mus) Jhebrs of•putionof the 5»ler,lcon':s'sol The 
'herelo.e vei*10'Ssole5 be offorda 'ceolly ,1 should oci,ourd 

liefullowing losks· islbe• .·edited with 
1,e be free. corn.•ssion tor the 1.,•soct an 

• ..p j Regisfer' vendor 
• Hoie Ihevendo n. pro•.Illim f o. where ele••r,clly wi/.„imer,coIPIN,r „m/ 

1, sold The .,men, polills mull bm •dly The n·wilic,pality Id/'ll•. slgi UP ond booknnd handuconv, * m bus,•ess 
mobile trninh swit[16 e vendors, An• i•divicuril cari loihe c,islomer 
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2191 Technical Convention q -hecusto•er PC754he vendorcash//*ea 5erize. coret'I considera·ici •05 give• I a 
tle tokeninto hismeter & hone. pro.e Ind conser.ctive,ollouts'rolegy Ihe 
| f expecialion wos-htillhe sysleMi c[),;Idbecuine I|•e ( Jsk}ri er .s •• ./ plione, the token F. Voll "Il l' rronoge if simply h.wl open lor con glso ba sen directly to the cus·omer's 

ev€7one k) becoine c •·enIIi Becouse this phane by SMS 'stern •as r. been Ip .mented life·e 
Ted·,1./gle' used teeking problerms ere 10 6 up"" 

The sisler'i was dgs,gned 10 9 Ihe fo low ng A,4, "01 •Isis 
4 

tecirologies Fipid /:alsdi,ring 2003 in Olievei•oudihon 
Terminals "ondord cell phor es R 'sed 05 • (a 9nl I seltle.enl on 'he soul ier,1 hounda/ 01 
pont o{ 5/les de' ces Il ./s ,/po.nt f. -- Ihe • •r :c••al orea) showed thet the technolog, 
ersure Iliut Tabli,choris on #e dev•ce did ,vorked no- and Ihat ccm,i•ini• oc€optcn•e wo• Id 
lim,1 •he ub,quit, 01 Ihe &0lution The toMI iotbe'hirdance./.efo| IL....em 
sul .11,01 - 3 Irl,•ile„eriled M Ihe se™e' slde, e.ctricily) old manages their ./counfs Tne A sing e merchort u. appoirted lo use qi& 
wilho,1 ·he need to roll oulopolicolion 5"c cell phcne vending seA·er keeps data obou· n.obile •elepnone 10 I.pll r ect,ici-, Mto one 
cel phones'Fvendors vend* Irese le.5 of electrici•) o id ronOges cf the•nmonned verding;,achines. Ve•Sool" 

#em. Ihe queue 1,16•yers n ovod from he machine 
Commuoicolion Three (SM commun cotion 

chonne',hove been implernenled 6 misling electrici" poimen' sever hos the lowlieretherrerchantwosselling Di5cussions 
obilit, te doorraorscolleclion wih/5,nd,cated /""n'blb hol/keypefer'edbUr•ng 

• SMS L]sing SAAS m'51,lges guara"Mlhal from poymei,ls for deblfirn cu"omerst. A k.pass I persor Illey know, ·0 "wing Irom o 
the 5//,on will work on al, cell piones machine, Ironsocj,or, a•|ew5 t,® Cus•o„er 10 Iir, 1·efi·Y the 
The sy,•trm 15 nlse w,del, o•cepted ond I•eors .....· t•,ot .eds k> be pold before 
npal ....... liltle r•pl{,1 01 Jn lo ve/ms The comril,Illing lo le troisoction 01 * purchosing 46,9 5'.15 i,iessages 's, however Ir order t. lirn,1 le ru.her 0, vendol 
rplotively Il,gl• ¤r•d ·he r,lerloce elic'cry not very d•rir' the { Ast mcnhs I operotion, 5trid 
•riendl'. Free [governmenl sul)•idiRedJ electrid' prpreouisite5 were pufin plocebe¢oreveriders 

• USSD I he oval/bili/ .1 U SSD is o Funclion kik ens are 'p ggr backed • on +0 0 0{ orie· were a cc epled These included Le nq o 
of :be ne•,or•'De/torondrotof Ihe•e l Irailbo•liers, bul con olio be requested h o resident .i'hin /e Tsh#ie M€+ro, nol nwing 
.11¤nel,Mhnenls......di¥.Imon¥ ......Insoction ony 'JI•Innding .n•5 to tlie m•nic pnlil 
ma riot deter·nined / technical isues, and Inking o R5000 f 

GSM etwork rs: .vmenl. D- wos 
bu• by Ihe nalwork opergtor's abilil, to b iot o depol bul was used -0 Luy Plet Iricily 
lort,emices Irlsno•oswidelyo-loble ,•woneoptedlouseonly+he GPRS inle,face 5tock Tb!5 requrewent was reloKee Jftera 
li lli colrillries os SM50 orov,des o si,T,pler onr] r iot Ihe EMS ond US SD in•erloces thc,1 were fe. monthR 
Inierface, bu' m¤51 probobly wlno Cr)51 ovoiN" on the syslem. The moin driver behind 
benell. Vendors W "5 der,sion was the low te q'alify for a [nobile .hone Communicalon '05- 

ionlrocl. This reqi,Ireme,1 hoa • WAPo/.GERS GPRS!,byfortheche©De/ 0550ciofedwilheiery,ronsocton.Accessto,he •o purpo•es, 
The •irsl was Ihe tocl 511 commun,co'ion c:,0 7'/ 0 'ailuble, wilh Ihe le GSM porenliol vendor r elwo' was Iherefo·e t'Tough i VPN link 

WAP IDIericc£ also hod gone •hrougn the cell phoDe operator's De ng Ihe most user ever il•. internet. Three .M modems ¥.ere 
frerdly LIn;ortunolel, il requ•res a GPRS 'crer ng pfocess The becond wris .0 01&'re houever. Iris'olled on eoch serier'o facilito' 
and WAF enabled /Hone Ihcal ·h,· Firr vei,dor• oil Lied ide iticol cunlroes delive' of the take n' .0 5/5 di, Bely 10 "e cel 

Jnd telephnnes (simpl fying support). Afferlhe 
Tshwane implemenlation phors / those clienls who wished to.ece•e 8 5.08·/ morths, this Ihei,lokensonlheirowncal]/hones requrellent wos 
-ha cell piona vending Nystern m rolled d relowed ,no venoors row usr •heir " 5ting 
and u 5ed operailor/ly ir the shwone Metio Fir=.0 5/Im cijnt. cls Orid phonps / sell rlect·ic,1• (Qnl, 
lor rine mo••hs up to Ockbor 2006 Fig 2 GPRS enobied ohores are used] .e in•grullon with Tsh•are's tinonclol 
Show: OCU5tnfnef•left) buy•rlgelecri,il•t•mo system .vos doge n o manoal wcy Vendon yow gre# 
vendo, whose|15 ·rorn herhome In Nellno, Js go' Ii.. .. ..ing cosh:eis todeposit The rcle of (0 suburb of occeuillg new ,endors • pre·ono)· moncy A slandord mul,ic,pol inioile ms issued ntentionelly kepl lo,i. TI allowed li,•e 10 
Sysien, ....f,i...imn ./d in,egrob.. by the municip¤lily Tie c••hiertien Ing'irt coser,e ord put Ihe Iheadin,nislrotion 'le.lollhecellphone necessof, suppo.ng 
A dill..... set of cell p. ne .end. 'frostrudJre s,ch . o help de'in 'Igre *ding sene, ardcred 15·he iendo/socco Jr· 
5elvers wre delivered In Tshcne The dual *rolog, 4*hesomear,okl -heseriersendsoi SMS provedsound 

redondoll configuralion rroke5 4 possible for 10/evendorosconfirr,otiwinoth,5 Occount Resulls 

¤ seconder, sewer to tike cvor, shoulo ¢he nos bee,i cred ted The council appi D'e© a 
Job cre(,lior 

primary,e™,3, slip ./.ing 5% comm ssior for vendors Colimissio,i is 

-hmcell phone ve,lding .}lut on •'as inlegroled inplicill, paid oul to iendors. o vendor pays In sp,M of the. fac' thot vendor nunibe,6 have 
Rl 00, 0]ter whicl· }he sy511,m 0110,¥s hi,n •0 been conrelled by Ihe enc ©• july 2006 

1•oe•isli..lern' •ell b R105, Comm ss,rn s onl, pole on ·he /001 120 new abs hod been created in ihs 
&.rig Mjed.rci# o.me.f Se-' Mwion cra"ecliding VAT comrn .di,ik lf, reoli*, 'hrse •ere ret 5,rrpl' 

lobs bl,t S MO II inoe,3erde 11 busices,e ; Some 
I.Ine's exislir,g electricily po•men! save, Roll.* sl,olegy of the e./.eneurs even emro,ed c·hers ·o oruy,ded 0 clean XML in,erfoce /0 add thild· 
Por•¥ products The eleclrcily poymen¢ server Bacouse 01 the ditficul'les (nolh jolincol or,d hele Ihern sell. thlls incrensing the nudi of 

kee. dato 'bou, cus¢omer• lend u5er . 0, sor,011 of chonging or ·ennin /Ing such o peoole berelit ng {rom 11- 5,/em 
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Ser.ice delive/y 1.0.U,4..,0-1-10. R- 
TAn a 4 0 nolot '0 K €*se" rhe •01 RS. 

number of lonsoct M per rn©nth oherlhecell /:50' 

phoe vending sy/em,voil¢unched Figures R2. 

po il lo o sh,4 in Luy,r•g palteris from Ihe 
Al. 

unmoried Ind ng mochines.crhecell phore 
Rl. 

vendow Fig. 3 shows tie n·on/ly,fu,noveroF 
RO' 

le frariacforis fhaf wee clone 'hajgh /1 
ACM 

phone vendor, Tne-e wes a steed, increose 
from o low.level slor in J J|. 2005 /;111!;11:;1% Decembe• 

2005 saw o mep increose, dwe 10 Figie· Ro 3 
spending pal•ems curing the Christmas period 
as well os the fact & dier xywertpoi,4 

Number of Transactions per Day were cbsed dunng publich/6 
March 2006 

'he cashier payment pol" were ope, Iram 
..5 to 15h 15 on weekda, s ord on the 
last Solurday morninG of & mom, Tne cell ZE·i TTI Fl•--lili TIGI E 
phor,e bvyirg potle r, 5 51<>m Ihot Ihere is o [ lilli 

3000 r 
need for payment ports to be open wing 'F weekends 1 1 os well (oet,veen 1000 ond 1 500 250' 

ton,/ctio·,s o.e ·ecoroed on Sundoys!. end 
M the peok purchosing *imes ¤re between 
09h00 and 10h OOond cgo,r between 15H00 
and 1 7,00. Theseoolten march loseseen 
b *e unmonned ver djng mochines 

Figs 4 and 5 /ow #enumberof ce I phone 
tfonsochons per da, os well gs Mow these e€Qe 
tronsoctions are dieributed, on overage, E8E8EESRE***EE 
dur Dit, ng Me dai Both -he,e grophs have been 
toker/omdwa for Mai//1 

FV ' 
Cusromersofisiocho,i 

Abhough no formol leedback w•& golliered Total Transactions per hourfor March 2006 
from cusk),efs, ihe number of *ransections 
being done drough cell phone vendors Point 8000 

to o cencin |"/ of sat: action Although 'i 7000, 

is nol thought 'hor cell phone *iding will 6000 - 

rep|oce Jrmarned vending nochines thekct 
Ihal r,ore thon 30% / tne ·ransodions thof 

dorethrough cell phone ,encors point' 10 0 
niche in he rmorket for c cell phone based • 
soldlion 1000 - 

[12_1 
Vendor se•,siocr on 

8 00 22:28 00 00 00 00 
Therm seerrs to be 20 *6 o wide forge of vendors ZE8 0. - 96 02 ZZ 
using the s,slem Some ·ry,tout oso •hobby• Hour 
/ le o,hm have migned frcr oe·ricne.1 
,/5 "n o bu//5 selling eleer# The 60 5 

lop 10 vendofs lor March 2/6 all had o 
... rio'obosi lu.nover of more th: i, R73 000 lor thernon,h. optimisation hod le be done 20 

ensure Ihole recu,red transoci a. with thetopiendor Belling,uslihoftof/20 Tablel summormmein•erestingslatislics role 
could 'liondled 

000 For .nonth Foilheti,Iyeurolopettion . vAT ·".5 
A -gle vendor with obcur &5 000 savir,gs ,*06'em: e.ne,Jerl,•0• Tsbwcne poid commiss,on on le VAJ ond a cell Dhone, con ron o bugs with a -he firs}lew ·norths were not *ilh'Ut *AdmiYe prchlems. tinScclion value A nce on[7 the 
turn&*roi ,•61 less I.n Rl,5·rn,|lion VAT a yeor 1.lusive vo|u•ore, SNe ./101'owing.c,Msar,•efe•a,th, •ovendom, 

'hls odo prof,tof oboutR75 000 To beobletc creoled some con,4- in lerms of the 
do this. Ine RS 000 musl be cycled *voligh • Derabuse 5peed commisstori volues 

•he sys}prn •ve/ /9 w·ilih is /eed wha· Tron•©clion •tes ware about 1 0 hine, - Double Fedeinpron / rm.g„ ,/·r „.•cces 
5.mevendor, mon.garodo mo.·/ 19,2•i originD]ly e.e¢•ed c. 50ne 5/me vendois paid moneyinto the 

58 



21 st Technical Convention • 
uic,pol accounf anc ,hen tried ta 
mrse the fun<d, in tieir cell phoie 
vending accowrt by offering lhe Talril invoice rumkercl •dIVOCon5Lime,• 110 MO 
more thon oice [lypically 01 •,1 erent Totol.lueoficess,n•e non' 
mvricipol offices). This was pul 0,1 eil (1 July2005¢031 /1, 2006 R•4649891 
to 4 0 procedure of fo·mal y con/ling 
invow #en redesned. 1}fal•ulerefie,dor•.ri 

31 Ju'..06 120 
./.inb •M 'Apen./.,1 To•al •le; {or J:,IY 2006 17 762 894 

So•re proble,"s wrre r,nt,i,poled, hui raer Tolal r••be·e·E•niodions ID, 
emef erced: 3/2('06 8• 834 

• Impolers Tum•de.{©•1©,yen,crduring 
Jul• 2006 R 1 35.9 

T•ere were {ears 01 Jrsc·•pulous peaons 
p.Mending 1/ be legilimole ,endo, ond Aierr•efmnicconsizelor.4 

2006 
taking custrn%/ money in o froudilert R 30 

way Acie of Ilus behoviour hos been 16*l 
reported b, cusloiners. H seems that 
Ibere Is o strong sccl/I slrueure #hin o 
conimunity ond il,/ business s done w,·hin · Aforili'forpu¥,men/orolher/Micessuci ioh-ondbusilie5s-crooNonic-ertiolioind,ide 
frisl re|alior5fup5 0, ro/s, /xes und speed Line, 901 "ly the #nd I, buf 'Iso tie b'6!neSS / 

• 
• GS.tl k·ighercommiscion...#.0/'Le,rg operoting Ihe vend ng tystem .,ch makes coverage 

„1,1„/ed 10 B. 1, wa,in „„,01 - mc>,e serse beco, s ,#s succes deper,ds p„,in,r 
There * c sii,gle i iciden,of bad G,RS f©rni ims now rely on tie lorne prfwided on knowledgenf, ordoccept,nce bythe local 
coveroge This A: repirled M ·he GS,V by selling elec-ric ty coni,nunil, 
operotor ond fixed w,+hn d¤ys 

Outsomed operaling model Conclusion 
0 70'50<10' speed 

Iliworr decide¢ 10 ¤pe·Gte the L. ph©ne /'er runrwng o coll phone bosed iendil ./s liced// wilber IN filiole'lies 
thro.J,116.cor•nunicorion chonnel vend ng sy&lerr 4 appoln·log and d,recil, solulon lor more Ihon 12 morlhs, ·lie 
ilptvorks or,1 [icces lo dolabuses wovld '110'aging veliduls 5orne iruricipolities Frefer conclusicn is thol ulll·Ough it !9 not neC85Su Ily 
still real 'nocc*ble,imelocomple'e nnout5Our•ed nodel.whirht,edoric-d. I replucemen¢ fo· oler p.,Aillt points' 11 
o ir..oction Ths wis conip!.tel¥ operatioroisuchosysten ls,09/leobvoll,Irl definde' solves u niche problem ri o very 
unlounaed Apon f.orn Ihe uptmisolion pa•:• Decau58 oill.e *91 6,0 0•a,headE way 

n =g 
req.,ired in Ihe dal©bcs,3, transaclions 
iee,n to •low I cell phone vendng bu·•ress. It forms fast en¤ugh rir rke lechnology is ./1 ./ Ind ihe res dents 

deal model / unvolving local enlrepre ieufs re/dy to embrcke thig new V o; 
• Ver'. buying 

e..1 at »per vendoe'. therely¥ „tend ng the ""i" A 
Incorrearecoidirgoll/ensdoes happi 
buf an•ylrih·eqGenTly The * incjuoes 
Imechanism /•eques].reorint of a 
previou5 ·oken -his problem hos turned 
ou"c be o n"-isjue 

- 

• ...rs chcrging o• ex.. ..ris.rhor, 'ee 
There.·vere feokthot ver. would obu•e 
Ihe Wslem by ...g tuSIOfrefS =I 
Il·Gn lie stor,dord prlce In the beginn, I. Global solutions 4 le Ike firs* few und or5 p.fle'll,ely hid locally · for A 
c monopo, In their respecl,ve 'rec5 Ihere 
•ven· s jew i·xjdenls al ver,cor. chorg ing 
on ex•ra .lf..t ori ;ee I hi• *pped 
spon·aneol,5I, wher' mofe vendors weie 
signed .p ond compet,lier le.eled.ha 
ploying field 

Fulure development . 

bree)*,5 arl o f ihe syum q Irclude the .. 
. 

follow,ng terms 
' Ameclion,sn•forvendon/hcro•Il'¤rds 

I - up .Jrbojeb ....emotely by 
doing the irorwion Ihrough ihei• cell 
pho nes 
A paymen' int,/ace fo rllow residents 
with cred.· cords lo buy elecuic,}'y for 
Ihemselve' De.re opment of I.s hos been 
compleled and uwails councl| 4 /0¥0|· 

• A mcchonism forven'larsto rep" meier 
pr©bleni•, brought to 11,8,r •Ilention by ...Owel 

midenls. througho cell phallelunbae'¤,1 
on the system 
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EDI restructuring process update 
and the way forward 

Res,Ned br W J de Bee, on beho " 0* 24/ 4 #mondo. EDI Mo/d 995 

The purpo- 0/ ihis paper 1§ 10 prold® o high level update on / he elecl/kt) distribu•lon ind/$19 (EDI) rest™clu•Ing 
pro/ess I dete and *heenvisaged EDI reform lourne, ahead from an EDI Holdings perspeclive. 

EDI Holdings wos established by 'ne EDI restruilurine iourne/to dale feas bility 01 eslablishing c nationol RED, 
go.Immen} to direct ond cve••ee Ihe cluslecs, ed ne,gibouring muric,palhes 

TAI EDI res'r/·unrg ,cimey io dore hos no• 
restruc•uring of Ihe EDI ¤nd stg•®dto operote o,ning 'he mdr© RED 

been on easy process ond numerous foc·ors n june 2003. 
hoveplayshkevole ntheslawreslructuring EDI Holdings w chcrged wi·h 1he 

EDI Holdings repons to the deportment 01 progreg epe.,enced so for ¥espons,Dii,ly of coldu ling the {egs,b,W 
rrinerols and energY (DME), the mislry •ludy. Apr(xesbw05{01|owed whtchallowed 

Soul *ko is one of le vei lew cown,ries 
charged with Ihe mpons,Di il & the EDI for +Nraporency Ind maximum s okefolder 

in.he vrorld thct hos ini•ialed ·he reslr.,cturing 
rrglruciwi r. pi,gramm' p.licip,]110/ 

of the eiechoty d slrib/ion industry i. 
EDI restruclurIng oble€/Ives an e"ir"menl 'here "rticipotion is The resulls o the fembl ity sud, were 

voluntor, submitted during Aprd 2006 10 Re rn ism. 
The E DI :s high y frog men·ed rd ng to 10/ of minerel:ondereg' 
econorn es I scole. 1,noncla dispor'l es G,ve, 11,e consider,•blede:ole wl,th stored 

be/e,N· d,/ulon; dispnrities n toriffs onri via, tock In le eorly 19905 and wick Noiwthsionding o I Ihechollenges, ncluding 
un.......Ity'llerdele/ric...Ices re'lle' 19 tie 1997 ERIC report I./ ambivole'lokeholler sul//, significon' 
to poorhoLIseholds •uppoited IN„ c¤r,•ept of RED' it could be progrm hosbeerrnode"dule-,t. reference 

cmued AcHhe ,oumey bc' Dee, to Ihe RED craohon proce= Tbc foJ'w ng Since inception 01 the EDI resioc'Grirg restru:10„ng 
n progress For r, gre Ihin Q decode. achievemen•50 nleic|i. rereoliseo· 

process le gover'nlert 105 been cor 5,er,1 
in *e oblectives of the res/ucturir, 9,d The ld ht Presidenl Mbnke, in Ike state o{ 

I Me·ro RED-creot,0, governonce 
*ere hos never been on, doutt in ler ns / 1he whon add.ess i, 2004, indiroted 11•01 the 'u:jures es'utilished Ind operating 
the*Dectot,rl. of the goverimerl in hus {irst RED would beeslablished during 2005 sollsol conimitlees, techn /1 stee,ing 
regard ofovides an indication ©f Ihe npona,ica 01 cDr,lrn,lteesaid viork grOUp 

Tne ere.g¥ mh ie paper of 1998 in no " r-'ruci"•ing process from o aovernment . Metro RED daY one foodmop, ond wark 
unceloin pe,5 pective. Mrms 0Aic/Inled onongsl others. plors¢eveloped 
Ihese,en restruch,ring oblecli,res as Indicoled ] :widelyocknc•ledged '1,01 fre E[)1 plm o . V[,fIOUS ni,niciFO|I•jes e·,g£,ged ,·, intheiblebelow. vilol role i. the ecoromy of this counlry [ind r,iglencir,g in preparation Fo, the RED 
Furilier,Tore Ihe EDI restructu•ing blue 'Sp e./. Ine of ihe ...,/poron¢ ve' cles cfeotion 6 Metros r*J•,e gen erol • Ingde 
prirt, of / cli Ilie Ihfusl w. approped by o be u5ed i. the,rnprovement of ser,ice gooc progress, 1 I municipcl tie, ore a) 
cabinet durhg 2001, was to serve as 

deliver, cs */ 'he os providing basic elec/ cily vcrlou51/* 01 *e. 
I le rn¤r}ypeople in the courri who 'till guiding decument 'O· fhe 6/ restruclur ng. • Gon the benecils to be ce,Ived from re*Uctured 4 disinbulion buslnea f reconfi·ned ·he 06 8,/6 or. culated do no' cr•,oy 0 

40•,7 fegionbto6 regonsin line wil• the energi 'hi,e ocper and /0 provided eleclric ty 
. FDI Mue©rirl six will Ic> well o level Inundory of cl..i' n term' of la ..pecl. tion The fir..1 RED rionill' RED 1....hored {valid recommendition 

0, how le regionot eleclocily d„iributors M,/5/ CopeT©wn, Mcies,oblishedorthe 
(REDs] will coninbuts to ihe uchieving 01 le , 

H of July 2005 1.,Aronl con./.Ins were mode I 
key obiecli·ies, •ermsofossistonce•ewords}he•esolvrngof On 14 5/pirrbe, 2005 cobinel conside·ed •he ou'stonding A Iegis|cti•r ....1 le'lure li t. bluepril s the requi•e,Tient5 

.he progress -crrd' lie e'to/,Rhment of 
requiren€ /}harthe EDI be corsol,doted ni • REDs as well os sorre of lhe co•cems raised Tron.... labour reto... ...ule 
6 6nonc,Qlly vobls RED, in 'rile,10 0,4,eve thRSJ b, IOK'holders es,dblished ond *unctio,iing ver? 
the oblecnves/reitfuduring. electi.ely 

Tkese corcerns inter /1,0 incli,dedthe f none,01 
The ene·gy white piper of 1998 Ind le impm I on I. rrunicipol,lies old Eskon. • the Eite/ve ind" 9 r,·adelltng compleled 
ED' restfucluring blue prinl Iherek>re re,noi• Lostols•laryh/•non,so•ion, Dic • lodustry•rodellng repor,subm,1 ed'o¢he •mpoAOn? d<>Eum*S to 60- • Fele..2 
polm. old 10 0-st In meos r,ng the 0, ie, ien rasolved to proceed .·i,•h the desce,ne,i' 01 rrine«,1• ana erierg' 
feitructurm progress os wel os le degree eskbl , hnienioF„*melro RE Dsanc requesled . Slgpificon• industry reslruciu·ing ond 
fo which ,he EDI re.tructuring oble/ives "e ·hot u "Sibilily study be conducted •hio,.gh bes I pect ces experience arie knowledge 
mel modelling, o evaluole cmongst others Ihe developed 
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21 st Technical Convention 
• E•,hyse i.ide./gromme 0 meriagems/' U./soled.lky lil %Irs [lisenvis:ged tict *hc 1,%'" 5'Ckebo,dir to, u m cooct,lityeslubl,slied 

- End-state (/5.) will he alived lo flcilifc¢r pro•ouri•rrnent 'lerol;/ •he 

Ixperierce and .Mon' lo date a ng 01 Il e ouhlandli•g policy mctiers 
• Locol governmenl si,•ckorge pfric,ples 

The eifppr,ence gan·22 throi g r he Conclusion 

esib lishmer,1 • o f Ille fi./ ..penso-lon I RED os5et rortr,6uholl sc rve5 05 0 ve) be D 'es "Icturifig iocin,19 to date hos hod irrpor·¤ntre{erencep¢,•ilorlhew©, fo•aid . Shore•old,iig Mr¥ Obstic as Ord *king /5 into Witnou Ilie •en5fer of occoi nt, 1 / /goor eledricity good 
bus,pe.& progrebsinter.sollhe / le .'c•<,p• .). s holr · I. illes EDIremructuang 

1056ee, mudetodole 
possible to creale viable Thegoverrimenthes cper'!Ing enmleL • Caners!,p ¤'dgivernonceof Ihe RED' O'lowedfo'cv" ronsporer!.nd porlicpolive 
Furlhermo'e. misolignrd intere:ls ord process I. ler/5 of •I 

• /5-ruclurng lid ED Asset transle' fron.wk 
ombl•alent Appor,lron,omeke stokeholrs H•Id•rigs lios u•ilised the5e opnor'L,Allies in 
is rit 055 3"'he restruclir,lig process '4 01 enobring ege'im le®lion. in·eres' 

The fellowing point. provlde sorme indic/ion • ED' Restructuri,g Bill A decisi.in Ev government or, gbe EDI r„odel 
0• le obs/cles e•perience' lo ./ In /l'e 0,•u ·wc,y •orwl'd 5,•rninent 8osed on •he • e#ablishment Exempt,ons from efRED 1 Q,ld,2.-/9 cornpliance / fo onerous level of reodiess, Ideatndirg ./he EDI 
dole in es'.6/9 Ie ·nefo RED' legislatwe provisions conroired in. 1/ 0/ stokeho,de re,/lon/,p. EDI rloldings • 

example, MFMA and syslel. K tom,irted'deliverlhe EDI Th M ri,ulte, ieed nodelinli•ew,Th orgent Jt*entiontornsure 
Frog'ess n ·heestoblishrrenT / the REDs •ED Ir-ion iourney *e kn•• ahead cobinel decision,9 •his regord 
These pulrit• are EDI Holdings hcts EDI Ho..swishlothonk.......I.I every ce.1/rce n 

who 
• Ic Inlry niode I refill governmen, 0,6 Ihere is n¤ duuol have ,•lode ·ho, t. o posit,ve co·,tributiol 

Governme# commit' lowords ihe to ihe EDI relorm r#ric,Jiir.g proress. 
• A.sence / In enobling legi51/tive ....ess ord wid purs,·s o model which wil' Wi,h• '42 56ppo• c' fromework oll phe s.leholder• 

5efve the bMI nterest 0,1 bou·h A:rico and 4 & iou roy rio5 & polentiol 01 belrig o very 
I Incomple,eness I. m salignment I i. people. d flicul·one 

exist ng leg,51/ive regime, which includes Based In e•lens,ve reseorch. lessons learnt In c. 
le fcc. :hu i€[utier, EDI se! 1,·en5fer from le Holdings oppe. '© :' 

grid experierce fo dele, EDI Holdings s mestike90Idenind,i. Cit, 01 Cope Town lo RED h delo,ec poiticu|•Ibeinduslry 
con,Inced moi the 6 wall to %11 R[D moon!. le•ders» ic due comnid to ·¤ lack of puibed mi ·re•:fer the rmruaur,•ig 
osopproied brco"e·in Mo,2001, remains process ind framework in terms of the MFMA, osset to crooc'i,ely polinpole in ihis 
fhe ./0 gppropri•le op-lori for the ED k,pslr From Eski>,r :o RED 1 Js deioyed ir purne, in the best irterests I Snulll 'ritn 
Sou,h Africa 

due to spen5,ve end lions inp¢:ed andi#*le a 

by Eskom, theEDI res'ru//ng bill,scr Fudheirrorebosed onlegclonolysis, less/4 
wpo,ofive iosel cleof poli/guide,nes leorn,ondexpenencelodole 

or EDI ies#.ucluring i,??ple,nemo'jon C. · RED, should De e/ob[I.lied /5 puolic 
tke r,unic,pol entity governonce regime is er Iii e• 

combersofre ond const·eining 
· Tie EDI restr,irturi,g 59{>ul/lake pia„ 

• Seporati qg oul of ruslimers, ne.o"Id c, a me,clotory bam. suppoded br 1/ *ens lo crenle I metro RED is ex·remely nece.0 - en ablin' legislohor 
con plexonddoesnol c¤.1, butitowards 
accelerated RED cre•tor, 0, ever.. Wilh relerer,•e 10 #he RED crechi. inline' 
existing nie,1„ d I, •he Ind„try ¤400. fhecurren f negolioN>r ond EDI refw„ 

governonce arrongement• v.I I be levero To create o neiro RED s,gri#,con' 
in clign ng the cirren'RED creclion 'cliv ties inies.enls ore ·equired u.{•on- .,c• ma'ernsa 
d tie Log "binel decision 

will nst contribute 10 Imp•oved &.. •ince 2001 Mae,1£9a. A reg•bierel ESCO 
jnd SAEE, pelarm/nce bul -he .e workdon' mul raentlef, 12& /'erel' 0 med' J.,In...in/4,0... suces.•ull• 0'¥* 
·5 LEC & EcoLL·e •Ig'Ungene,/crtToller boind¤7 reconligurnlion requifernen# es,ob'Ishmeni of RED l end In prepnroT,or,of techrolo• Th,Al.&#*ankW 

tlene·roRED,wbil amorist others, beused e I./.ved ..Il HID t,pe !,29• i,i. 1. 
' The nego'ic,ted no•u.e of restructur,1 g •t,et high,12st. 

b minn ihe RED creation i•4(15bia•ai'd©0mnipr••' lourl,ey o•eod noke / impossible ·c del ver on Ile lig.. The.:10"latio•r haveon... 
ie /•c}i,g 1,41na,cs,a„ anticipaled ord outcoin.5 Ihe erle®, obieci,·,es Soul Afric' is in lorlurnle po•ition /1,14,. 

wnnin the sh.loted limeir¤me• io e*ploll opponvol'les to leor' fro. Tel ... 86 162·3672 * 
4. +27(0) li 672·1706 

• The wrrent perlorn,ance of the EDI is The intern/al eferler,<e n elect-y 
W.; www.rneen"..•A d slr,bl,Iloil reform deler..fing 

'Qdd'Non totheabovechallenges·hefew The importance & all 5/keholders is 

0 7'mbe'01011•5tonding,Dollcyand egls'•ti.e cclenowledged Ina 'heetore·hestake//er 4 
molter,wh,chco],lorurgertoltenlionoslhey eneag•ne,• will be Inters,hed to enhar:e 0/228,9 

A-*dld E... DSM direcily con•ribule / me dly in the RED e,gegemen' or he wov forword old " 
cre<ltion odd.. patentiol unce'linlies orocesS 
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D 21st Technical Convention 
Security and adequacy of supply 

in South Africa 
b, Val/y tdoyx,ee, C 4 •bwer Ind Tore hor·e. 500 0,1 

Security and ad,quocy of power supply in South Afrlic .111 be,ome a re.1 concern if certain ... tive sleps ore nci 
taken or Implemented limeously. If c GDP growlh of /c p.¤. is ic be realized us pon & government's ASGIA inilic,ive 

•hen generation capacity must be Increosed by approximaily 2485 I,AW e/ch year /rom now until 2025. 

Co boralheelonsbyoll,iouslrype,ers ' Clanlicohonolf,u:,eworkfcrpnee™lor Tte{allow,riginfornnlion frornkskofrrellects 
nerofors. disfribvfors <Ind cus•cmers) *,£.0122;7 rhe 4,ge /4clnges Fac.ng •he countirl /8 

are required k oddress lese chollenges - Whol ore 'e i'sues eolii' to/equog of goverine.1'3 6% GDP grow-h Der Inn,rn 
sroigic porlnershipso·e requiwd -hispiper Sup/·,2 (go·emme/·s A5015A inhotive• s /0 be 
seekstooddress omeolthe chotle.e siot•9 succm ullyochieved. 
So./ Ainca and • p·oposes some possible Engage menl w A CJSM//S te osce/in 

mpeclo•,ors and ¢ride oils Ine•Eencewe neec to inciase s//ws ourgenerat ng 78'ug'baseding"r/bledofc/8 
coroocily bionproximwely 2485 VW 's•essrienllf every yecr ·he.,fulills.poin}of lili • ClcrAcction of he EDI reform proce' 
till /eyegr 2025 See Tobie ' 

by The ".rs to unblock supply c o poul' cons!,6 1 5, 
....#inner.ofeas Demand growlh venarlos Inlroducilon 
P,rmonised oid /reornlined rigulotonr Esk©m's ollic ole< 5,4 Alt,LO•S ;tered Mlem peak Amond e•eamindL,•ry is fes· el ud,ro fione•orks 

reached 34 800 MW or 29 June 2006. 4 ili c Jfrent cop©city . lhe Sygfem ise=e norgin is 
ODP growlh vs. ®le€Irtclly demand ar,nuol pe/"mand'rowlh"m 2006 *10 al.00¥var, 0.,Thereisuliceno,®oboofte 

fu·ure 15 es'.mo•ec m 3.2% bowd on,hoit'o rned; m aerr:ana gro./. 7,1 /rrer f electricity Ac cord ng k> ir forinc fion /n· Sioiin cs SA. 
demand ter,lecon'.1.gro.hforec•I' gio·/9 „ 3,0 to 3,5% per onnum Souih Afr,ds electricity demundl grow·h (up ko 
Highe·GDPgrow//tesinc:re/Vress, ion ./]seemi·ohove'epipccewitehecount» Frarn 2010, Iwo (E•kom) demond gicw¢h 
theeednclty wpply sy/ern Recuced de·nond GDP However will Ihe hisloric rel,ohori» ·•r£r,n·,05 ore considered· 
elosficir, is expecled inthemed un tclonger between GDP gro/hond eleclricit• dencid • low "se· 4% M Decisions obou' GDP growth p.0 with new Wwl pop' COf r 'fna 

us· be fcs,·,rocked k> mee· incrernoniol elec'rcitydernondgrowt9of 2r394pi 
Amb,rgoillne 2/·one'rela•ionshi 3 owlh in demond I ·estore sy5tem re5erve • Kigh cose 6.0/ GDP gro/10 0 (/sed 

2.. rgin lo or occapfoble level Governance upec/ / wd / /,se· Merdependenci on 'SGISA, governmenl's occeieroted 
anddec,5,or making frome,vorks/re De;/ pul • r,the sholto mediumterm, an ncmas,ng Ind ghored gir)Wth •nitialivej with eleeric,4, 
to thetes/. Read,4 avoilable gener/•ion oplions shnie li GDP 're.. I ..'11 lone roin I¢rge derron d girs,* 8, of 4/ % 
gre I .•/ in ne 9.orro medi.m/ m.OCGT hiA less erarg• ir,fens,ve int'roslru:fue Es'Im Generation e•pansion and solutions ore be,re Imduced / address Prmletts technolog, chai,e up to 2015 
peoking copacf' shodege, Coal i•red pl©nj • Sign'icon' giowih in In ewgy intens,0 
will cont •ue lo do,ninam the bose wd market geclom Oilhe ecol omy suth o. finonIici Ijp fc 20 .. fc!10/ ng generation .plions 
Nok rol gos For CCGT ond CHP applic/,ansl se,vices ord ICT 05•,e I Ilowrism/recais e being p.,sued "/ci'rol ch"ge in *he composilion 01 and nucieor howe roles tc plo¥ DS/, demord Ihecou/Alric,9 GDP De ...60 ng li 

ond S.muny. distribuie© genemhon plur• 'Colin. side panicipa·,01 Groot¥!e, o,id Komot j. TIll 013600 V. nee© lo laoture •ore 5·rongly * T•,e su,_cass of denond side nonogement 
(DSM} initiot;ves, princ'•4 ofcapacitik>beodded 10,geTing g fo•·•h 

Securt) and adequacy of wpply i. jeck derroid • Arrecoll·bieosxponsion 30OPW 
secum. re,i:.bleandodev•relecu-J' • Changes in ene·g> morket dynomics • liquid luel 6.ed /pen cycle gos ¢urbines 
i• crikol lo eccio•,c •rd 5oca| g·o•h and HG re'locing M, eleclficty 'OCGTS usog, E/oin (1050 MM , DIE 
de%loprrentin Soul.ico. in domeslic/ccnime.ciol seclors tender (1 050 Mil 
Who• ore 'he issues reloling lo secwflty of Noiurol *s inrieasing im shuie 01 • B·u nhoek /Lmped slorege plont· 
supply? corrmercial and irdustrial morkels 1330 MW 

• Susloined a'Qi obilily *f exisling genarot,ic 'Di 0-/ 81*1'/4 /O/1 ca-cily Annuel planiond powersystems .ro-h ¢t.pocl,r 
... •aqu Ir.d •equirad 

- [lipfoved:01,1005 Non ¤•pron' v!* 2°22EL_..9.282._ 3.096 1.4/ 
· Brooder„ri, Tec/o,ogy oid uel<hoice I 

4,0% 2.3% Ul,/_'.MYL-__ 
20 924 

Res,0 -ing o reosonoble sys#em reseme ./ __1.'ll 
5,096 3.296 35 257 

morum ww 1608 MW 

• Time' de™,ens o. pew genero•on /&&.-26/3/1 
*6,01 1hble' 

62 



210 Technical Convention •j 
• Ne*.u,el[),WPF inr],1,0,12. VolimbaB Secur,4/1 supply-whatis Future .* increoscs mIller (0 

(210010 4200 MW) - clher CCJ| required? Esh .EDIund 4 
c,)11% 

• Skined high plon·ovoilobilit Conclusion 
• Polenhol ,•Jluial gus tired combired cycle 

g•turbines,CCGT: Kud' BOO Mili ' -imely decisions on generoticr Weorapose sonnesoluNonstc#hecholle,ges 
C•oll.0* +Es.nesolco-gen exp"1 01, Dosed b• secJrt• and goeouocy of suppl, 
pkni 

Elaboratlon & guve.rlinen· policy • IMP'oved monierne,1 01 ex,/Inc assets 
We ,me ·he cuest DI• 15 this enough? fror»ork is kev - ov E,kom onc the EDI in geneinl 

Es'omn Generation apanston and • Erglgemell of cls-Imers Ind new • Moreoclive..strrer/ng.emer·In 'SM 
technolog, choice. ofler 2015 approacies a•c DMP - b, Eskon orid EDI 
Po•1 2015, en' lechno ogy op C y. r' 't DSM ond d,norn,c niarkel • Increased ue of dislr,bu ed acnem,ion 
• Bose load opnons porlic,pollon (DMP) - no· only by 301vtions-ov Eskom¤r•cED 

Mc"I·lired "lions E5kom but •Iso Ellin geDerol e.'. 
Prog<M policy ord regulotq 'cme•vork munic• me•09.REDs 

H cool·fied stoliors [1• PPS.11'.%/CdOrparlicipotion n 
- Corvertiolcl ..lear pill Co·gener/lon optons,Combinedheat new gererallor cevelopmerl' 
andpowe·-CHP 

M!bble-bednucleor,13acTorl•MR) Recors,de monagerient of 'lure 
Dislribuidgeneroton W 4 

• Mid·merit genefolion terde•s C ue to gi,ve. merl, options 
conocilv Ind sk,]Instro•,ilg 

Noturol gas •ired CCST pla' • Apgroprialeregu|0/7•rorreworks 
Finollse und implernen' • ./ regulato·y . pl...oplions Ne# Eledrict Regulation Ac prov des .mcwork 6.nework., bu• detailed *eco·generobon 

" 'Id luel tired OC. pl'.1 regulctes 
ore locking opplicohens 

Pumped storage plenl Engage 1. or,vale ser+or an - Slift,rlenl •Inonclo| re•.el 
• Con·me·clol scole relewable energ, pro.os. ls ¢r ..eosed us' of /0/ 

0010rs (e g sulur Ihe·moll E:kon has Q st·ong bolaice sheet Eskon pcrt unde.p„nsior of 
• linporl from SADC regill does il need to be w-/ined? such I 

......ILL.ha• 

.. .. 

... 

Megger. 
i 
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LT300 Sena& 
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D 21 st Te,hni,al Convention 
Transformation, mergers & aquisitions 

- a management perspective 
by Dr. Wi,iede Reel. ED' hodings 

Over o period of 18 monnhs research was dene on c selecled panel ldenlified from imernolionol and local <ompanies 
-lch wentlhroughtransformalion, or o merger oronocquisltion. with deren/e tolhe pon# from the Inlernational 

=Fus Ihe locus wa$ spec!415 on eleciridly distribu•on utilities. 

e ress,•Dwas icuic„,und Theeect·icityd!„r,6,tioninduslryiEDIi,wn,le Le©dership sustoinability 
T•omc r pai clcol point of vie*wholworked h 5·0'icall, regarded cs o 'd flerent type 01 Execut:asmonsor 
u rid ,•elde¤ Ibe cle•N·d res.,lis, ard .hal did bus;ness·, hos also ,upenr ired o weid wide 
no'work M=Inthese,1,1,91,ves. 5001:,A{r • Realpic visior rn,3 n 

excepfonapd phecurrentE) Nformar,or • 5etn€ reolislic gocj, end mcneging fie Ir ocd,1 on 10 ·his Mearcif U org]e of ro,sed the q•ast ¢,1 whol ore le „ ries tr0•sfornction tighl'• 'Fpeheses wos evoluo ed jrom Lolh u 
d.iver5./n ..tiebus,ne. fron/ornofion . theoret,col Ond Communic'ion a orachco /Br5pective. In or mergef and acqu ation? gener'J whe• deolirg ,¥ah 1.....% /r · Moilvoll. 

D merger ond ocqus,tlon/'re ws,grnhunt Whle inves'ors ore look,ng fur lina,•c,al . Perlitence 
focil, ond rig!,14 60, on me w. bus,riess 4.ns, ihe sh#40Iders Gre Jook,rg foi 

• .....cJIfure 'cumer reloted warers such os Inei,es. mchn,col shoreholderva ue:reotioncnd Iheemplowees 
d,fnells ols, finon' 9[ mo,te/ 41.6 m. ore HIng for careers orid,ob opporfunines The vis•lit, of Ae,ve 'eodershr an. the 
Howwer wha· this resed focu,ed or wm There isceorl, o significa irterdepende» /,lity lo communicos ne Ironsformchon 
to Jrderslond nme of Ihe c·her ke,f •I.„_ess shouldl *e ul•I·natB goof w o su«ew& ..,•lonondgools€[ecrly st•rdsout osmission 
feck)rstha!,rer,0101{eilivelyrnor·,gedmosl bus,Deb• Iforisforrnalion tliut •ddresbe& tne criT,col inen•uringlior•slormolionsuccess 
c Ihe hme, ond +he researilhe.efore focused cv„en, inefic,encies of Ihe EDI The choi:erge 

Shoulc IhiS |egl I r. . I ll s..ele.holeness ¢herelure be among olher: on ooplied 

I ./.ragslormalioill.. ......i' 
· Ke' success d•ers 4/. I r.orogemen• ./. people ./i,dinq »ne leader5 5,inpl¥ i, igge-hotitis tilic]I Ibul Iheleodenhp 

porspe/rve 
do nol nove ifie ci,1/,dence to embruce me /1 governmen' te,ve' ¤4 we•l os indisir, level 

. Ke, drivers behind Ii,lures -liarie cnd :iokr the recessag leop into the u,ger,11, come -0 {Ir ogrenme,it i- ·he noy 
fiture con,pelling reoscis for • desplle ul 'le fo Tperole€]i'dscle,·10'of -rd leadership Itisessertio *recognise'llotpcople 
/onge. Ke'ler(199618516*,Forolo'01 playocrilicoliole intheultimete succe= Df 

• The role of ..cut ge sponsors reosons ncny Deaple ore /ill embrocing the the #anslormchor ir,1,01 ve Cred,b e ond 
This p•essner,00 c/y da a e Jirjid twenhe·h cen,Jr, core.ef orid @,0/ mode| visible leader5hip i: cri·,co| to the success 01 
5edon 01 the trrol reseorch, T•e oim is 10 Sornetimesa•nplaceqc¥ i•lhe proble,r. 4 p ocess Wilhout preaclive liodership ie 
provide a ve, A gh le•el pe,apect¥eor, the key -lie, Eave bean suc•essfu , 50 w4• changee l' 1[ or uni 'ely ..1 0' y pr...5 wiN y eld 11}e 
tronsforrn// •..and ocq••,•il,or •uc€e•s Some'lrnes ·hey hove " cleer vision' end CeS,feC OUIC./6 
dnve.'romo mor•ogemel,1./ 5,actve 60 Ili, den'· know how th# could CM]nge. i, ,5 -hrough efedive leadprship *a: people 
T,on/oine•lon, mergers ond 8ut often feor is a key iw,u· #ey see,obs ore insp red /ind 111/ srakehclders ore w l,rg 
acqulsillons *ning lo disapp- 01, row"d thein They 'o b/ ,9,0 0 proce" ever, E Ihe polermol 

hear horror 5tsfies about gespie wha hove outcome is not thM ceMelli 
Translor,1,1¢ion 1Jnd "leodeis rregr, acquisifie,1 •M&04 inGMe 

initiotives ore o world wide ohenomenon *For'=0*• rs, provide frnotio•o| sippor, and 1 emp,oyees te Theseintiotive,ar•vieviedbyvaitouspeople '0'4 0 oLind o M col,•grlor'heirchildier Solhedm'llhink 
as Des,·pracilce .orld liar' ord essenbal corn,rong{*/Mmilner.2001 55-0 Witholt 

obou'gio/th 4 Bible 
for leodeishfi, a bus'nu 0.74,/.e con 'o survive i,• or „.01/,cnging nnilrrert oDd 
end very compwiee winime,j Ter' The d,•vers behind succe$siul cors,sle, cy, CAY pioceis runs •Ee risk I 

Aolre 
2 however ols' thie people who express 'ransformntions, mergers and 
me .2, ·harhrs,snorneccisan'F'he .& 0¢40 isition, Tho /|1,[nO!• 5UCCeSS /• :he i.,•SEO,nlC•,Oa 
prBIeroble 'less or{](tl[ 8 |rn,•1]2( 1,•e ().0 In:edon,hereseorchresullsind¢•efeedoock process 1% deocnden, on ihe ¤61'ily of 'he 
di•fering views' frons,orn•o•,ons, Inerge,s €]fld trom the 'esponden,s in the lorget popuilen 'eedersr p crid le Key irdus* slokeholde,• 
aquisilion' I'l /kirg 'loce 'ton i. re. ing the follow,,1, po•nls were highlighted as key lo retoond 10 'e tr........ challerge 
rote, Ind co•rK>tbe ignored It is howeverclec, dnve.0, 6/cce/ful.rals'rmotior Ii,d In,·lo·,•es 1,3 direct 'he lir,iled res©Irces ay.1 [oble 
4/ le ch•Ilerges locing Ihe busin# world c .ergersond ..151'ions The d,fie·erce be,ween *mslul ']nd 
b"' aMong rron¥ oiher clallenges ols' iess 

EHedive leadership .*lul Ironsfor•nlion n,lobves 
the cholienge lo con*inuously look for •cys cou' 0's: be linked to 'he level .1 5100 
10 2, gre business "510 " b lity and Dur/*·ion grovitn eodership ergo gemert :ciure,oon,5 ir 'sobsence of 
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21 51 Technical Convention q sto'commik "crd Ile,flockof bellefinthe criteric Agreed·'0 measuremenkieos und tror leoders whode Gn/rote being pers„len 
tron5formotion ,ourne, Siuff irid iciale the re,e•.oit metrics facililole effleclive ,•porting shovld occomrr ud,•le o level / Ilexib,ily. rhe 
:heir role *d Jnderslnnrl ·Iwi, occeJrtobillt, ond prog·€5s trac<ing and also coliribule response olso In=:,1¢05 thati„e leode,5 
fordel,wry WII?Ii„,lefle/,ve s!,111.01 Iributions to provid ng focus lor he people. Al,gn,rg gre decisive :r, Ille irn,lemenlation o: Ine 
ar,0 /iveryofoutpution lime nnd ol leus? the outouts of Ihe people wilh fre ug·eec I/of nal,01 5/„legy Theiecre, couldbe, 
w,Ihin the ogrced to q,all-, noramaleis, ·lie 10 Ineosurements ond meos.,elleril ¤reos thelroloil,1, ·u leorn nild [evera,•e bes•proclice, 
poil",lial of n slirrr59'ul tiors-ormotior, ioLI J provides purpo• for the people i e Ille, 2. I crld effecllyely wik -i·h people. 
fede owoy Il Is therefore eswinal hot cleor iee how ·heir con·ributions inpocl or #he 

As wide and os d verse w the scope 01 
,]rid-1,51!cg{10|5[]resetondthedellverubles trcniforrrolio•. 

b•9,re56/goverron-e/cult·iral oynomics aremonoged•ighlly Effecliveclei,er, requls Communic/,on rn,sl be prooct,ve. ovs,sier,1. migkt sourd, Ihe research Ind,cotes thoilhese 
focus Ind o 5¤wnd inter.felation o.. ondrelioble:hiletheorig,nmuslbe,4//1, componellsorevitoleleineillsinihe;uccess 
niondate, uiderstanding Ilie upectutions of & commur=tion oebe le stor of on of -ronsforrr/lon These faeorsollcontribule 
6 dec,&,on makeri. howing clarity ¢, the Initat ie „ rego<ded oust 05 ood os poor to the ull,Inole bL,Iness er-ronrren, -he 
de14.e,y 1 rre Ines Gnd agreement on lie tommunicutonewringondaher,he,nitiolie. bwine•sen.,forne, link.rncould,mpocton 
key -U, Ip'IC S UnCP.'{ILI•ly in lerms of the Togener©telrud motivateond ins•ill conf ;dence ·he business perlorrnonce ond he oltibdle c 
dellverob es prov,des excellent opportulities n the process, Me communicolion, c.onnels le peopie. The en,Ii„,rnent,hcoes people': 
for psop e fo ,/uence 1/ d,rectiw and the in•sl be open ard work Jec+ivel, wpwords 0/ tudes ond fee Ir/ -he r g/ mlronmen· 
speed 010 process negot,vely. This Ileeer ·noro urid downwards. Ff.. o con·riumcahons willencouoge, rnotivole, a•d I berglepeD•le 
bo , i,}Li|[I tr F Flef, e,ved 0, 2• orre c orfl / *il pe'p"me·hereisoneedfof'mplemess"es o perlorn (Hon.ner, 1996·1051 The 
'c, ocrsor,cl agendns or perceived ben"ls. 8 Mi,chore eosytc .,rde'sland 0,0 0•hich(ould bl,siness•ullurels,irluencec b¥ 1,5 ia©dership, 
la ablf„perl#hui Ihe delivembles'lnri•ime k .|e,5ed orro Inguly Ino proactive bngs how t is gove'red, Ihe busioev; valuer. ond 
line5 set should motch •e execution cop{ILily Some mess'ges m gh' hO·,e to be repe* how It is Inal"oved Thc eadersne to o 
M cnanbilily Miloble Bass,dy (2002 30• since repettien ,5 semolimes ieeded /o get a large exle,1 shopes +he busness cullu-e The 
90 es· •No molter 11©w well you executer the lileisoge accepted Polenllo| Incors,6-enJes rese¢rch ·e5ults Inclcale ihan leoders who 
risk of {cilurcincie,5es mo kedly when ·he unor•ctngrnessagesmusl beoddre:5eo pl•ysoposil verole ul he'r'ing people / 
ideus you de¥elop don'- iiI #F you. existi,ig head on, lo prote/he creaibility o{ Ihe susto n Ihei• ab ily te wr li,hule ira positive 
copobill•ies, or fog ,o• 10 ©cqul e lose unimunicahononcthe·for,lorno-ion process monner ond who on, regr],ded •s a key 
ccpobilities et too high a cost n genercl. Unco·ord,latec commur,cotion '06.e 01 In•platon behind the succe„fu 
The 75enrch mulls 1, gges! /01 Ihe Crealian or comrrwnicohor no' recei,ed on Inle or tonsforma•lon, ore Deople w,0 encouroge 
of vis on should preferably riol be a boltom· r,01 /lieod of ke, events. is on iniporlant innovol,or, or// u rzoedruhural and sociol 

up process ir is o lealmip DE'-0Jrtobility con¢r,butor to ·he 1/s·than des•red resulls of d,Herences. T,1,•se lender, ore Mile /*3 
ond rrus, oe driven from the highest level ],unsfoir®hon iriNa'ives and mergers ard le•,erage dlve,6,ty nd hove Ile ob litv to ollgr 
FLMhermore ht •sion is about Pro•O'Ine ocqi,smont ectiv•,es with Ihe vision. 

0 leap / 101" inio the fulure 11.8 vision The mponse wggested mol /0 molivole J.der.tonding Ihe Lisine„ ond ·inon.,/ 
mis:creoteasenseof •rge-il ollpecple people, whe·her emp|/ees cr olheiwise, Imperatives wara ri],ed oythe responcer,• i. 
[]ssociafed .i*h #he business or theproce53 requia Ihe trealment of people d conlriDUorsthalcouldlen•knroislormot,or 
Without a senie 01 urgenc•7, oleap•e won't inleg·4, dign ty and remed - ond o sense Colluiell not /ecllvely monalged The oosen, r 

give ·he extru elort 11,at ,$ ofle,• esgenllol' c opprecio,lun ond volue nusl be creoled $ cppropriole 4.(inlillcation ot ihe .pe, ted 
(Kotter. 1996 I. p»ple ingerieral emeegood Ireolmenlard financial retur,5 arld the lock of efle,tive 

.imole!• Ihe vision musl be /wred 6, the 'hey expect ihot Arm measure, / be loken rn©nogement colir¤ 5 lo reanse Ihe benefil.. 
beholders ord Ihey mus, be able 00 relule agoinst devI'lons fro·nogreed-tc performance could con' bule In ter,;crma•ion Fuil, es It 

b Il" vi•lon orld they musl be "mfo'oble Stondoids. You cleorly cannol buy mot,v]Non is Iher/ore 10 De e'per}cd ihi, , 1 50'Ce&&/U| 

with 1, Frequen, change, in d,reclion of orid commitmert or furce nrotivollo• {]rd 'ronsformotion In,1,/Ives 5,5/rns I,i,•n„•I 

chonie, „i ternis o{ delivemole, i, c,Id 05 commitment on lo people 1•rough Ihrea·• or to,gels, gools and tontrols gie *e l delned 
I cor,Ir/lor to ./ I. ck of bly·in frorr the 2rly c-her macng Jusl 05 respec· i •rned; and eHectively mneged 11 IM e.e,•1101 140+ 

stakeholder, or result,1, in the stakeholders generating commilmen, ond moilvain@ ine poter,1,011 :,bil,1,06 ore *11 delined end 

los,/confidenceondinle,e5tin·lieiniti•-ive peoplecolisle/2/InID[Irdmonagerne' thotoppro•fla'eriskmt¢ig,lt,/wiA/0 
The froouency / cho•g/ ond iho le.el io con·rn,+rilen·,listen'·,g skins, 60!ng 'rus!40,1hy de'eloped well,r oc.rirce,omv•id ll,epoter,101 

whichs•akeholders'inierestislost n.uldols© and letie/me,Folpeuplewifh f gr,Wurd of a negallve m,•ci on 'e Iro,"lormallon 

be regorded os -fallure polent/ 1/;color5 respect Ne son(2005 14)indic/eslheneed success rote Ir, the obsence of cpprop,iale 
andthereforadesery„/sem, Iloring 0/ ton,anngeyailrov.nop!,ionsordv,ewpolnls IwgiencIng/lhebus,ie•k& ,ronslo•ed 

m•nogenier,1 gnel,hon The energ, el Ihe and •to•es •CO no' iet your 0- op'nions or Merged, Ihe risk 01 nol uneeritoroinq Ihe 
S Of view inferfe·e wilh heoring whot s/terns, linoic,/wid coniac*ual obbil ·,ns M mus, be direcled to•,ards coisfructive and point 

contributions, ond in'Datience ,ooutihe lack someone e•,e Is soying' The wre.1 woy al could Incree•e gigi,IkUntl, 

of progress rflusl be monaged Failure / direc. kiiling con,r,bulions or sl, fle n,opivnlion is to The Ic,[k otooproprlote husiness,i•tonr<•t r:n. 
thewergy//des,:oaephew/m/len edo/lheso«Jednkn#i,oll"s* benchnorks. /9d •al,ob.e lincncil, 5¢atises 
&,lure rale //ersh,pcomm,•menttorao/Ing/egools. Could complicole #riron,lorn,01,0,1 procoss 
The,ewnes,Ii;Rugg••'lla, it,5 mpc>Man' underplnnecby/s'reng·Norkethic '•cifedby sigir,txonily cind co/< fu•,••• ,••„ ,• 

loide'hli, und ag fee up front 10 specic a,eas some 0// iespol,{lents os chorocferid:'s of folkre poter,t,al v.fil,juv, proper 'inoncial 
10 1» me.d and A ossocioled quold, pers,sle/leaders Wh,le #le,els /1 cbsefvulion onol/es ond o well d,·firled iron. NI 
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1 21 st Technical Convention 
pion le init,09e canrct be succe,/ul develop end nia,9,0,r n ¤I votce, eriergised role +hui swch i penon w play for success 
Ele·nents higilighled witf reference to employees have noro/, bui okher ore o should not be unde-estim/ed In the normcI 
busines,governoiceindcultures,/sdecid ng functonothow empo,ocs n,el.eolrrl i,110 buL,netq,erationailexecully€spens¤r#uld 
fdors n determing ·he folential le•el of rail¥basis• (Nelsci, 2(]05 631 Thereria, be 9 per'. . /1 ./cutve level norninaled 
¢rorrormafic, succes; or falure ore ieat. Igesl w in leading o succes/ul to aa os Ihe sponsor for a specific oulpuT 

han/ornnullor, tn,hul,•e,lhe leuoer'hip w or proiect. By way ©f excmple, ie execAe • Bus.ess. due diligence. s,slerrs 
integrotion labour relolions. Rewibilit, Guilyoppre.ule lie d, fererces „ /lures of spor,or will represer, ihe board of directors 
resouveolloc/ionanciosiollonment Ille 01,5,n,·5sestobe.tron,forriec, mergedor ond wl,I monoge therelollo,151ipotlhernos• 

acquirec senior level. ·ocilitale 'he de=,5,0..making • love'lonce legislon.e compl Ince; 
.™,fo•iuul obligohor 5, rorsfoimalion nourish anc c,re ¢ ·he pro,ect leo n, ond take 

A sound oppre.dion s req,red of "'cy 
impleinentolion slrotegy, speed o owne,n,pfo-providingocces'to/erescurces 

in which te ci fle,er,1 665•nesseg are operoled decision making, s/eed 01 wkich change reguired to ensure the eflectiv' execution 
isimplemen•ed Fhe fr value s,skins. /,/ cou/ be jeve oged, 

of le pro,ecl le corce/ 01 on execuliye whj could Determinatec and by when 
· C.;iurn, d,•o•,cs. iull•rol differe'ces, soons" become' essertio, specilically when 

Ag monowelnenl, stoff The#Ne ze' leade,him •imensons thal t••rnnsiormotion iniliativ• .11 iocrn, lili 
empo•ermel ai, ad mot ual Onond suppo,tedthe ob lily indU3#7 whereall po,tic,por,15¢0 no l I under 

Leadership dimension 04 individvolslocor,Iribu#10 Ihefrondormotio, le scme governance iegirre. 
succe•ore.·cl ows communicolior:vision, 

Based on the ·esearch re,ults it car, be The -/,cal .oles /ct on execu,ive sponsor /1 
rilolivolio,1, pers,1.le, ice, 0/ business/dire 

conc uded 'al •here iicivce /8 5 pecilc leodership ploy 
acume, 

diriers,or, 1101 enhance khe degree el • Fov.,ig le woy for le .Heel,e e,ecullon 
tronJorm,lion, I,ad®F mergers oAd Selecting a acquis lion c- the prolee 
; ,€cess. The eurly opoo, •lmen' of Ihe leodersh,p , C.refale support for . p.,ect among 
Thme d direction ond conb/In & mensions con be summor /d prov,des focus, c the/ inale decis, on·makers 

proces. Early oppolitment of ihe feade„hip 
• Mo,Notion Ind di ecting leade·ship, • Provide s,roleg c guidince and c,reclior 

c'sc briigs obout o le/l 01 stability Qnd c,ea-ing i,sion,gicreN,orkirg lo the lian Irmolion leoders hip 
re,nove. posi/lon.,ogging end pol ticl: / + 

• Situotionalonol,ses·exploringor:*).... 0 1 /A degree. Since the inportoice of • En•ure .Inslorrnalion 'lignme . .. le 
M'*rling, bow '0 commuo'co" ord horeholder/,lon 

effe, live leodersf ip *¤5 clear(, higkligmed os ... I communiccte 
c very e"ertia dimensic, fe· succes'. 11 was • Advocaciof le pr•>Lect 'roughortive r]rid 

• Decision mal:ing oking deci%ions in necessoiloexplore ihroug Ftheresearcl· who• visible appoit 
1- orid we,Aca ly during l,inas of could be regarded os 1 he essenho I dimensio•3 The EDI tiarlsfor,no},cri ,• u clo55,c e*omF eol e©cartril:y, and follow tbrpugh in 'Blectirg a Teoder 0 'allonal goverrwrienl niti,t le drill, In /0 

I lilli c' the ./.cate, ho. to reloil ' is i.porran.0 nile tho.hese dimerisions ./t un. inlerest but de,ilir. wil l ·,illl,·Ide focu. and recogni•ion oio.Bword were denied Irom le reel exper,ence oisikeholders •nd at le® lo,r ®ve rmen• 
• Pole· re......le use 'f o'loril of -he ·espondents one were les'ed ond depor,menls Caerly,1,5.5 w 11,01*al„firc've c©momiyene' Ind .11,0 succeed, ond veriled 'goint u;,po•ing theof, Esselliol inlegr•ior,1®Inteplaceamong,beele,ont re·a,1 ord ouddcred,bilil 

quaimeR c{ Ihe lladership, p..,cularlydurirg four rrinisters -· 1/ot agreen,lil ls reuched 
leadership /1/,Ibuteslo ensure •ronsformotiori, ore •he f•bilil/0 direc•ond to o· Ihis level on the nctil,nal Iinper'kives to 
suslc:Inabillt, molivotepe.ople The c,ilen©loriesele·ion be darwed from le EDI imnshormonon For 

of oneffectiveleodenoloodotionsfornuton. O pro,ect of rational dimension, the ouhsic Ik Is not .roris,ng thot thi researci 'uggess 
·nergerand arqu sticq inilicti,0. shoul:, bised bi,r.,re•s opprer,•lk :mnot betol/Mdin ·erm that leader, pl•yo significgnt role in ensunrg 
on tne reseorch, include the lulloin' of t•e lopoil'men' 01 I. exe<•itive •con'Ir sus/ nabil,/ ord p.ovid n g on a /nor / dlie lothe level •t whic"lie in•umbent mui 

s'ad'*s ouring •inne, 01 *mlormalion, . Refcarsh,·cum#,u obil;,Fk>;©slersound inte& 
fnergers ard ocqL,sihons re •lion9hip3 ¤bilit, 10 •omloMotly i,•eroct 

•0vel, e,iec,ivemmunicator• /3 P coud be •rgL ec 'ho• sirce 
Trle marked the reseorch ols, Indic,led o governmel, 

&·roni abilit, to n•01 vote ona leod cl arged Ihe rri,1,31.' 01 m„.eT/9 ond ez er" correlolion be/een 'he leodership ottrioutes 1 80... ...... sourd overoll laness .. thi ..i o.,mao,lity i. j®Qd me EDI 10 ens.re sustoirabil/ ond lee drivers undeatending; sound opprecialion for translormainn /01 ·he rrinister & defoJIT 
behnd successiu[ ·ronMIormotion, me-gers •overnanceondcompliancerequren•eril• 0econ,e the executive spc•sor rei ihe . and ocquisition'. I· 5·off, for e*omple, i' 101 and Koul ob 1,4,0 sel bu'lies direcllon transFormetion 
empowefed, trusled and odively panicipotes 

• Sicifeic 'r•nket ubili•* t. Creite , '¤0 in the t'...monon proce' lhe risk 01;oilure E"4 11'ge 1,"sfornation, Inc purpose: ord aL,1,1, MIA 10 Froocli,el¥ 
could become o reoli/. loilure ind[./to. ident:fyonde*plcfeoppo•unties 

Empowe.ec s·of w I demonslrele their , Mdus#yA,1€»h•dgEoldexpeine kno,·,lecge Success{iiI •ionslorinollon re qw, m high [eve•5 
coirlowmem A cess •hiough k 01 'he indos,7, and oppre•JoNon :or ihe °i commitmen• oe UcJ on ihe el'acfhe 
bel,o¥,our ond conlribut,ons. Doweriess itail al collenges ond opportunilies •10nogemenlol€:Ill/eaer+0163nge• Ever 
will however also demons'role their lack whe,1 tl•ings CTe Execulive sponsor goir,9 well. Ihere 1, ro room 
01 commilmen, through their beraviour 10·comp,ocenc¥ •Comploceric,lithenumber 
ond leck 01 que) 4 €Omnbw,m The 14 *86 resul's SJgge5'E,d thot Mhe c,e ·hre 0- becouse i' breed,overconfidence 
d Irrporton, ·hing• nionoge,t M dc, to Imporlonce 01 cn IN,ec•th'€ Sic 19 4 ihe and Ina M€9•ivene55 (I<re•ner. 200! 6361 
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21 st Technical Convention 0 
11,5 nof EJrpfising Ihol the rer.an„ i suggest Q hem wgier, C O follure In Ilie wl,w.p|, 1 i" The c,olle¢,ge however remo,ns io creale 
sigidicont co*relolion bel•,ear ihs drivers fof rolher in Ihe wo, 11 WOS re,wrch/, planned, s- ell in g th o f will •res4nl lung /.rm 
succes,f,Iten,formofiurisur,/1,e fundame,to' mancgec and implemented The differenl suh'.Innhll,fr o,c complerne/ /Ihil,c pure 
reosons 10· ·ronsfor•aton follures. approoches taker around ·he globe clegrly ®5 nes requrer.arls as well us Ihc socio. 

indicole frol tere ore man, ways 10 ;ocilitole pol,lical requiremerls 
The lod¢wing cimensiois were idenllied I re!0tvely 1.1 and 'ucc.slul lronsio,molion 
Atugh ihe reBeor,h as potenli# early skge W, hou*Inge. orgar,sotions would nol proce/ thct wi I reolise the desired be,ie{,16 
tfons/crma ion, merge, oDd xqu Ation/ilure progre•, they would r•01 •,ove an oppoft Jnily 
ind cokers To obtain ·h 3, however reques /4, ive In serve 9ew cuslomen ond lake udvo,klge 

leodership, Ihoroughplnning,welldes:gned ofnewmo.ke%,ardernFO,eeswouldnoll 
and communica·ed corrnun,cotion lock o{ chonge implerienkhor plons. nhle k) move IM' in theircoree• 

nionogement, and 8/feedb¤ck. commilmenk, an eflectiwechinge monoge,Hill 
Chcnge allowi oll this u id muc, wre' progromme,ellectige programme ilonoweiner"I 

· Lcck of .s,0.. I.ck of deloil in the Visior 04/son, 2005·24 I At trile. *ere i. o need 
or,c rescurces 

and vegue orcy/ng,ng end·/te goo s lo kke o position or Acind ond w,Ih L. *ion 
Whether r Is o trans·ormohor,rili/,ve, 0 "k of 54"//""iri |"' 91 (]nr inmgrit, k> step forword ai,d pia·, de 

5+¤ke.Ide-commi•ment. lockotpolit=i "erger o ¢n orquisition, Iliey all hovr ir diecllon. Tk,5 is, ir moi, co,4,5, ·elile,d 
5upporr, lock 01 orgonised lobo, r supporl, commoo c dehrec goo| and o de{ f€d flin€ when H ere is uncetair/ crld perceived lock 
lock of staH support, cubwful d,Here,res ine wihin whic• il n• e he executed. c· dired,on 

not respected, orid disconnect between -unherrn©re,ror•formotio,Lrilio·wes. rnergers trons orm'ion success und en.ployee This poper and ·he 5uppurling ple•emalion 
ond ocquisitionscols,sl uf muUIe ortv'hes epieser, on!,u frocion/tleresegichresuts interc. 
wd pro,ells r ttirg acro,5 1}•e busim:& Howevor In tne t,Inc ovoil.6/ Ihis is oboof 

• Irro•Ii' ork 01 lina. ul Inclyges und I.volve people / vorious ./ differe' /5 romprel. ve Is one'll be be wil ille 
./ confrnIE; lack n[ defir0d li•nclol dis•plinesond skills subiect. 4 
torgets; lock of rel oole business and 
Fin(,rcil,I ind,}n7,ul•on; •.i•J i,•e#ecbve dlle 
dligerce 

O·her inefleclive buines3 gOV,MlluJ,1,9 
slruclure, lock 01 legi•lotive suop'fl. 
lock of legol complionce; lo•tracILI 
obligntions which unuld nol oe honoured, 
liumpac' :* 01 5ys'en niegrotron. SURETECH Irefle•tive /nstruments orograrn.ne manogerne. 
soeed /'ranslormohon los 'low; a nu lack ...1 of.raislormel.Il..il 

:la 
Early s'age success indl•afors 

THe reseo ·ch results eq Jolly ident fied M 
dis·inc've d mensons wi,ch could be used 
M deurmine ¤ an eorl, stage Ihe pote,11,01 . 1 

66·motion, meiger ond ocqu seion 
SIKEeSS fQ+0 

These d inensions inclde. 

• Vi•,Illp necul ve sponsorship 

' Strong leode'hip 

· Eflecli,e communicoliow SliRETECH HV/PA 

- ZJLLU.TC. the High Voltage Personal Aten 
f cultura /social differences • For ALLp-/wo,king.earp*.lines (ak'lea AND..hiled) 

I .. ..increaseswnenworking clearance' decreased 
Ene©ulge ....tion i Automaticall, switohes OIN•' OFF enlering or laa. ing HI field 

• W. non wrist, OR shouldgrof.@tyharnass 
• VIsion. buy·in "d 'iignment of octivitles HV/PA CAN SAVE YOUR LIFE 

b •he ¥15!or, 

· Due Oil ence See our website for more details 
• EHect.eprogranirner®nogenienl 

SU RE Engineering ec 
Effed.pe ond proact,Re meosuren "I PO Box 63. Sleenberg, Capg Town 7047 

Tel: 021·701-852§, Fax 021·701·9183 Conclusion Em' inlo@suretech.co.za 
In general ·he iron/ormorion, mergn, a.0 Wehime· hftn /,Uww.suretech co.za 
0Cqu•silion Follure role 5 regoided os high 
However,n unpacking the foll•'05 n,•i of 
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2!s/ Technical Convention 

Electricity restructuring 
- the Cape Town experience 

44.eMAe,Cl/Cope'ovi, 

RED 1 wa ; forrnally established on 1 July 2005 by fhe Clt, 01 Cape Town with lhe illy hotcling 5 shores. This is In lerms 
olthe mildesof mocla•lon. whkhallow lor:he founding munlcipot#10 hold 5 shores after comple/ng the necess</ 

se,Wie delivery agreemene wjth RED 1 

• irlher shores - be obta,Ded onca the The COO kb•ecuen·ly rds+Ied RE> 1 process #Jow. *Jao COTe,0 Ibe rewj- 
I compenaolion policy has beeid/ermined oppoinked a chief bj oificer (CFO, 01 whot has a reod, been puolished m ever 
nolionoll, ond le IronsFer c elearic* slaff from Mo rch 2006. T ie CEO 11¤s oppoinied ne•spo per in le wip 
ond wels hosoccurred. a perso.al ossist•nl •ED I will be funded, I le process ler fo 10||ow the /9,51/live 

duying the interim phose, ov 'e City Iii 'e 
The 0/csion to ©perole RED 1 os o porame•ers r gidl¥ ond hope desperotely Mhot 

form oF o mgnogement fee tr Ike overE g. wrcip¢I ent,•9 4 "4 u in wriliT by 'e outcom, is, In focj, whot 'e fr,qui,ed 
of the eleclricitydi/,6,.tion eking ploce w thin 

Ihi DepoAmenl / Minarw, onc Energy in ©Jlcome• rrusl be@ Orisihe process d cloled 
the ..liona oreacf IKeeiNo{Cope o letler di/cled to [5*ow on 23 Mey 2005 by whal *e oukeme rr w/ be, Town A moximu. omourt 01 RIO·in•Il on 

Due to •his afe not#,c•hcq on •e l,pe c' 
-056udgetedloah.r -nogerilentleebylhe 'Wh,lewerne,beo,kIng/kesequestionsobou· enlity •c be eslablighed. RED ' complies 
electricity wdertoking ir Ihe Clt) tl·ecreation c-REDs, shouid weno beosking 

* the requ iremerts 01 le Service De wer, this all ·he time? Surely you " not emburk 
Agreeme/ b, „b·con·.acting the $81ices Tie Oy we/throlhlenecessa17proce„ cn Ihe cost y secticn 78 p·ocess w thoulson•e 
/ Eskon· We:terr Region 0/ the ON of lo oppoint d re:lors lo the Docrd Te· RED 1. tboug' i,3 mind of who• you won• te w in 
Cope Town Electricity Under*ing lo prowde TI,8.8 gre cu•rer,Vl, 6 direck>.s gppointed b, 1•efu·url 
electricit, oislrbuliorwrvicesor 'Abeholf the/4. Allbooitmeinkrsorenone•ecutive 

he/200/the/FO oreexofficioboofd Th/vt,lonforfhe RED'svs MED's 
he Agreerrerl signed with Ihe City 01 Cope 

members Qi 011 boord 
Towo I'lows lor •he knbition,i; meelings. (RED - begiono; E"Lic® arrongemen' Disribu Jr· 

for el€aricil, disiribu•ion as Well .5 k>r •he The Cily hos rorn noled o. ©Hicial to be NED = Me#opoldor, E;eclricily D,Lrribuor) 
transferolhe Clry'selectrl»unde•kng,0 11,8 parerl nunic,pu it s m pol,•ip¤tory TI e reslructunf•g ©1 Ibe elecir,• ,4 ,/u'.1 7 is 
RED T -Ihir o penod of 12-18 nortils obseM·olboofd mee,ings 0 comple, pface„ Add,11/ 101Ii,s, notionol 
TI,8ogree,reit•Lgiled-th EA©m,Ise'llow5 0,11/mluofthecurrentelectrl# govemmerl hos rot concrelised 11 c Zinal 
/' tne ./In, j aming,?inena J,2rejeon. I res'./.*e prolles. visior lo, The feslructuring of Ihe ./.clty 
diwributior within the Cily of Cope Town dis·flouNon indus•ry opd or Wed•esdoy 1 5 While l e obo,egives 0 EhoM precls o}where 
iurisdidional bound/fies Dul hos J runbac Se/ember 2005, whin& wos brie·ed en o 

Ike I ty is v.,th ils electri• ly reslfuctu•ing, Il 
C'suspensive ./ridill/n' I I; 1, usi be ful•,•1/J plan o occe erate hein/|Imental,OJ, 01 le inust ba stated lhol the process ha been 
belore *B 1·onsler of eledriclly d,Btr b/ion ele/nci•¥ r. uctwring 

ckallerging 
from Elom 1/ RED 1 ron ./ ploce Tlie oulcorne 01 le nee. g .vas recorded 'elow 're s•i.le el rlie d'ram'Cs 'ho• ho". 
These slspens,vecond tions we predominantly 05. li being wreed ·ht,T 6 

d metic'pol,lon tont,ue to be exper e, cad & the (,ulhor 
*ted -,1 to he iarlousied,allb Ir" /01 RED, -gm,ert set i p os soon 03 poisible Ind otheirole·ployers during /,5 /10'255 
Jegislo!,w wh./ Esku,» won,5 rapeg|®d o·'lei I. Or cl 9overn,•ert oleclion#e 
reloi,ed - due 10 111. :wier,1 vold / peitinan' Seclion 7/ pro,ess - pr,determined egis/Five requ iener,·5 {of enobling Me 
'..lotion for the es,obbhman oi i. o.come Is. a.uol ou•ome 6 i,00,11 1,0•,S ic•, rlove, 10 dr•e, rle be.en 
aNKI dislnb•lors f,nal.ser 

Seclion 78 0'lhe Mul,icid :'stens Ad 2.154 
The Deportrner,1 of Minenl• and Frip,gy is C early oul'ires Illc oroces, lor re¥'e•Ing When working on the lounding docurnenb 
dempting M negol ote wrilh Tic nul,onill current 5-'ce oe ver, rn•chon •rn• ord of RED 1, cilyoll,OO|, span, ve,y mar,•r hour5 
tfeosur¥ on Ihe reloxnt,on and e•emp•lon d-mningalte,no¢rrnecha•,snsforler¢Ice onolyz,ng loc• g©v ernmpnt legis/lion and 
of pri- 58010„ in /I Municipal del,ve/TI,s Is o lang p,Dess·hot must he debeling opi,ons to find workoble /lull/n5 
Finonce /lonogeme r,1 Ac, os we ll os wl,h N:ker, step h s'ep ord is, to o |000 extent for the g,eater areo 11,01 would bee ter,lced 
ihe Deportment of Prounclal ong local ve,Men wi·h the expe//lon thai on „terna| b,REM Il is cle/r//tihe muricip/lily wl# 
Covernmen· on changing *ious seclions Consu|lant would 0•615t *111, •he process 8Hective control, or hol<ler o{ •he greotes 
. be Locol Gove.me' 'unicip/ *i,ms unce fhe daris fon hos 'en made 'Ull CID•| o appoir,4 •hc.FlloiIJ,flg. be: some significon 
A/ 

s, e,teri,/I Ihe service provider, ano•her mY n process running ©1 0 m Ji•icipo• ent 4 
RED 1 orig nolly ai)p©Intec h•rc me.bel /1 1051,ng ut leg• 90 dc¥s is */r,ed in Ihe 1]ow ever, 10glsl•1 on cl•o allrwis tor voriouS 
S,Qi,these bel•g ·he che-ve ©Hicer Min,•pol f nonce Monagernen,Acr (MA,A Ilher mul /0011'.es 'hot moy have been 
(CEO Ind the ¢hlet ©perolins Hicer (COO) (See spale. 84 ©1 the MIA.) Th,s s a 1.. -,9 1,1 0 RED (or 4 B# con,pony '81 i• 0 
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21 st Te,hnigal Convention tI: 
muric,po! er,1,1• to ho ve sorre npu· inlo he r,lun cipal ties no iongef 1 uve 10 1, ke up ·his t onsfers thai nBed to tgks ploce Th,6,5 ts 
gerero' processes lo be 10?owea. Section dor 'ing 1/r. Hoii,eaL il :180'es o moblem be ipeeeo. com,de.Ing ihcl •he E,14"01' urn 
93C o; t·Ie Muricip[,I S•sle ns Acl rele„ fof the raton, RED. 0 lat,s still the proce„ 06>ki,g 01 le scrne co,ective fram c,[le,Ing 
to *he klid 0- rele,onsHip thai needs + be being followed (The 'follow up• cabine- views, and .re proleclirg d,Herent interests 
forriled beh.een le m Jn,upa Ilies frat shore cac ;ion wos s·ill aulst,ncing on the final 

However, the orccess will be hompereg whe.e 
Ilie ser.ice prov•der IAIsr re+er ·0 seGIion 85P vision for Ge €'ectric ly ·estructorng proces5 

a io«of trust earlsc-€eping,n li tolhe pioca. 
ofthe 0, 1,ie lime w/,• fig I. poper.• MS.A) 9,(d negotiatic „. There * w Id be 90 hiddpn 

Does/,sreised v gon forlhe Porer· municipolit,p• 1101 Inve s·ored res•fuctufing Dgendos. negotiohonsneedlorokeplowil 
of the electricily induslry trigger c rew seclior •ontrol of a,opon o• d tronnp arent * o munic,pol ent,/(ME] mustenter 
/8 grucess? .s quesl ci mus• be reised nt' 0 ./uol 'g..eql de,er'in,rg on. have c cornmog in ..1.,undion -Ih le{,•st oreo ·his All parties leed Ic pcper 

•egololing uncerstonding 01 Ihe vision lor the f, / nve5tl••,te5. 
• rh.Ir muilll ·e 'tic/sh ps In relotion 10 produck• - suser Guid thall done wher 

Howeve.¤ whol e):le.1 cculd le origina| then Hien/| the ME .1616' 9's been chongeo 
sect on 78 p focess deal wi" "c g faoter orec md-slreorn! 11 he p¤rent/,Id iolohonship 

• TIe ...,c 5. 04 on, shareholder to b. rovered by Ihe originol groposols for outlined ir legislation is retogrlsed ¤nd 
-ontroclvol or o·her ights or,0 powers ?he mgional eleancm di5461.kors* accep¢ed, lt,illned,olely be•nrnes,-leor thai 
theymayloveinrespeclo'lhe ME *suming//.al,Laforollegia,wl,r themumicipolty,rd/./mur,c,p¤ enlityaw 

• Theexerciseoflheirpowergo•d{•rclions the p...u region were reodily./|a.le, dependent on soch ....lorlr,re*5]ence 
0 ·he MSA •nd the MFMA w th iespect to v,hul exle 11 would il De considered inct Ihe ard trl,5 no cie /,ticLI¤r parly stio,ild bo 

™hur, 78 proce56 Dre-ernpled:he outcomes unkir:¥ odvanfoged or Ilsac,·or,•aged 10•ne ME, 
of¢I,e,r)dividualsection 78 processe'in eo' Il there iso lock of • ....res Gccapier,ce / Ihe porent lo ensure fhat Innuo and ever, munl• Ip•lity •ith ri the regioral 

role thai peiorrnance obler Ihe r:unic,polry musl Ike #lih ive 5 nrld indicators ore' 
for . nL'icipal en·ily ore est•blished respect to Ihe municip¤I enm,7, Ihe, will 

by cireement with ·hp ME ond includec It is o ,0 queshonoble to what exter,1 thal „wars be conflic. The electo<,1, renuclur ng 
req'ired procmdge5 nut remove Ihe respoldilily'Or in Ihe VE' mult....s,ress pic/ 

intormotic 1 weald or wo/d not be per 
lore counc,1 -0 ma<e on Infonned decision the provision of eled·ic,ty reliculot'on S87(5)ld MFMN. oway 

Perhm i· wo,Id c.ly be requifed lor *ho$/ fro. le mJnic;polity liefer specificolly . 
• Themon,loring/ed"ng"cv,",as/4 munic,pollhes ·11't have e{fes va control secT!0181 & 1he MSA]! 

0 Ihe ME's annua' oudge omcess (per lougl• moionly larelle!ding. 
S87 MfMAI,©flhepe•o-mo•ceoi-he Thenegolla•Ing/ems-munldpal 

However. 11 nol 'll le infarmatior vios vs. public ent/4 
ME ogalist Ihe 85,0/,6 performor,cp Milable for p e secrion 78 repol, .vould 'hat 
06,ec/es und indicolors moke o decls,cn iken basd on the report Thed,liering v,rwpointe,pourced ©nobo·,e 

• Ille paymen, of on mories by 11. on incompetent decision? Once oga n. the liome for no>re evider# .,hell negollohons 

rflurIC,po'Irle, 107he /E 0. 9,The k'E to .equired outcome"/pliollrized 8/ ng *ke /lace behwee, muncipm offic,ors and 
©Hiciols from Chm The Plc 'nonce the =licipolines: rruclures mu/ ba boine in mi,id . 

Menagement Act hos been ir Floce for a 
• Procedures ·c· Ihe resolutior of Aputes The negollo/ng learns In *he goodwhilelonger,hon,he M.incipal,inance munlip'ily - 1/ose who are to move betwee../5. municipal ies. Moragement Act. There hos "o been 

vs. iho.. who stuy 
i,c,re emphos•s 'i' enturing lhe reces5¤/ Ploced/re' g.v'ming cord,f Ils for Ird 

conseque•ces of wi•hdrowol fforn the Me The process followed by Ille Cl) / Cooe bill regulctionslor pllb'Ic entities o fe in ploce -ho 
w05 0 CO·=erofive '1¤cess, foci med 6, muncip/l enilly Ing':1•tion has "IN rently by a m unici/IiI¥f 
EDI Holdings wi-h Ihe role.plivers including been substan·i'!Iyover/illed 

• Procedure.br lerminolirg ¢he applintmen cify represe*s ccve•i,q the linonce, E,eish'Ir there c,ro g)me slgn,licont d,·ferences ¤id ut,1,007, c' Ihe ME os o rrechanisrr ,nier#ion •echndogY, %•a' resouites in the leg slotion for oubllc ond muoi,ipal 
for 'he performcnce. 0- 1:,e munk,pal ./ ele clncit• operetion€]| o,e06 as we|I 06 enmes. The locol governmenr spherels I. 
lunction, Ind Esl<on, oH ciols. slgnilic••tly irore 1•g,slated ond •h,518gisla·i•e 

• Thedsestoblishmen, of the ME.•he „,/0, beamede/.Illutwhileallropelown f omework g„de. 011 iocal covernment 
divisiol trcns·er or liquidolion 01 10 0Hcas hod o conmon oblechie, ie the offic,ols 

05sei ond the ceiermination 0£ Ine crectione[RED 1,!he visio•Ind views on 
Obvow|,Eskon .Hicials hove not nece.w.ily 

=-4 ·er ts 11(,bilif as. Ihe pfocass ond oulcome held by C IY 01Cope bee• exposed to oil the *lfeiant locol 
Tow, olficials olo•e wefe wrdely 0,¥emen/. 

The Clly 01 Cope own had writlen 1,110 govs,enienl egis/tior, iusl as m.ric,pal 
Ihe sevice delivegogreeme,1 IS/ */0 While .tmay hove been ideol to po,troy c //cialshoveno r,ece,sofilybee,exposed,0 

rn/,cipcl loium would b. es,oblished ¥,•ele si, gle united •ci,y view-. ducing neg/,ctions. the Pubic rmoice Management Acl 

rheparentrnunicipelify(tne Ci#/Co/Town r,•oscleurtnoithosew'•owere•loy,•gvill -he mpod becomes de'rer Dr e the reloled 
In #he cose / RED 1] would dao wilh Iss,es ihecif, c=ud noio'waY's upportlheproposcls og reemen„ hov e M be rego l,0 led in u ide to 
ro,sed by oll •he munic polifies ard ooke 0 6 ihnie who weie moving inio ihe newl, f•I|y es•obl,/ Ihe elec:Iricil• c ,/ bulor o• Ihe 
46 stonce to REO 1 created entty murlkipal ter,;ce pro·,ider ond she m :e 

All ilese proce•ses fall by the wo,slde vall Ihe Tr„s proce• con,inues " ploy ou' as more aulhor•·y %'e leeds . / outli·,ed Ill ./ 

es'ablis•ment of MEDs _ ond metropolital cors derot,or is grver / ·he ole' Ind /01{ Service Delive. Ag..... 
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D 21 st Technical Convention 
TlieD,vis,or//Revene/Ac·56.The Ic/ i Ureas,ness regc,Ung Ine menic.pcline, bco,deddiredersan/,emnogeneniolihe 
yao/havecovers/Hereed/or/unicipolites »,ent rule• as oul'ined in the MSA will municipolentitycnd¢hcseof theshoreholder, 
to e.fer into service delivery ogreem,rts prevall ,„Illully 05 Ge boo.d under/onds bo/ in the role of /(,reholder and as tie 
wilh le serrice providers In le„ rrunicipol Ihc d,lierenre belween he privok compan, serv,ce ouy horilY 
Crea' s. •i•uno where Ille boord •0///nci spiond 

-hia issLe 01 ilie 5er•ice uumo,ily iu,•5 de·eper 
*0 mu,kipol en* pl•ete con•oiysceno f i. ·rhis has been g difficult pfOCm .5 Eskon tF.oi• sinpl, u sbarefiuker's isr•paci If /,Ne le Loord hos Ihe Finol soy when the hos beensoen•rencied n m nous na Got seems clear. from le V.unic,pol S.'em' 
porert munlcipality hos gven I,5 perm Rsionl Ihe locol govemmenl #ponsibil:ty ord right AO read in con,ulaion wil• tie Municipal 

to pro·ide electficily reliculolionse•ices los Semiceauthorllyvi. sh=reholder Finince Manogenent Acl, thai l'e oolicy 
per Schedule 40 of ¢he Con/,tutiorl has anc Icriffissues reloid to o muM, pol se™,ce 

The porenl munlcipol,9 of ony nun c /1 been cverlooked. Thus, munic,polifies have .moin ./ . ser. ca c.i»,4ond ./ no 
Iy 15 iegisloted to play two differing roles. nol beM toking upthe se•iceouihorty roies tronslerred to Ihe s",ice provicer 
thol & Ihe ser,ice oulhorit,· Old -1,0, of'he ano re,pon$,bilile•. s4orehoJder -his sm'Je joci is often over ooked when 

Munklpalunde•aking vs./rlate deoling w h the ring.fencing pocess thof 
Al lh s line l ow Invest,goting 1he role 01 le compony (social vs pro«/ mollve) precedes 'e es'oblishment of on exierial 
Sho.el.e}der Comuocl (wli. o *ed mice provider Once fbe decs on h„ been br .ej·lo• .4 Ihe ingnic,-I Inlily is docJmwa for *Ic ent- / clearlY toker,louse •n elerna' •er, ceprovider .se essentioll, Ihe estcblishmen' & o Of,Vate identify and differen·,¤te betwee,3 the„, Iwo mice outliof,1, poles ond respcisibilit Bs 

mpanv, This privo•/ Compary fece,Ves re ,/Hlblr)1|,tle5 must 

3:I/8 
be unbuncled from the **ion Irom the board of directors TNe inte'rail, ring· 

unicipclily wil I souice Ihe ci,edo.5 tor /c 11 In[,7 be aimd 11,0, *e Mo,iic pol Systerns ;enced grovide. of the iervke, 
ard Iron vor,ous dil Acl erenl org(,nizohom cove·s the Shorebo deis Conpact in 1,0 Comequenll, if the ringfuncing proca• 1, 
ordir 10 coyer (111 disciplinevfieId& of Scrvice D„live'Agreemen¢ Ho•ever,sedion b"ig init ateo 44 the 0,11 of eslobll/ng 

81*the 0,•per#,SC Mwnicip. Sys/•.*Ikes.cle• one*in/ $'ce proeider. 1,el leser' ce 
#allhe rmic®Deliver•Agreemen115/Al is 0.,de„/es/ovldnotbe ring enced. 

Mony / phase direclors ma, well come 'longer·•errn docurne' 
From le pri·oie se'or where .. piol Con. lusion 

Inotive drivies Ihe do,4 operations hs s Th 'recw• regularions si pulale mol the 
The sig/cooll, diffefe'l romth.5(ki'|inC#Ve Shoreholder Corripaa electriri¢y reslfuctu·ing 10, process s being o pibl,• e/,4 
driven ro·ion'11% wi·h notio,•,11 

.,ch pe•meo•es 1% rile{·nme' .el I.% .,foriled * W cover o penod 01 phree /crs, ucdo•ed 
being imposed on the locul govein•neil a ./lic,pelity. annJolly on o rolling bosis 
sphere Yet, 14' nal,"01 .isic. is clill o bit 

TI,e locol governm•n':phere ix,he W» nal service o en/ opin,0,1.1 nuve /:ribed the •ogua •/ ve,F kew / 6. {o,menegis/live 
delive/ormclosest/tne giound Iir.plemen/,g mle / the Shorshu der Compacl in •11, m'/1. processes ore„ plocek>pro,ide Ilie,equ,red 
the Miono givernmerl basic semices and ©ttils=ge. ovhe following· g •id .ln. 
re// frce laic servic# Oolicies A lle .Tic bhor=nolders Con,poct r Is In Th" while/epers/chvm prowded in his 
sorne hine lhe uillopolily Ent ' "1 w '}, aq um en nonq ihe sho ·en<>toe'S' ¢0 •1110,4/ Pal,er ore imilpi ,n the ·u Lire os furlher 
fhesociolissue:wi'h Airsbou/'ries norder /0 Ser.ice. Aulorilytotokeue,he mon foring /4 6 obt,inri they moy be considerer[ 
lo ensure econ.,ic grow/, ircieosed rotes Qnd mn,ingerneri' Fole. 05 out ined in '00/1 un c•Irernrly /ir©W somple 01 some of the 
bose, cons I nl reve iue streo 5, etc gover.men/egislalion. In order 20 lcd Ihe rd·,nomic, e.perienced 
Thus frepro¥ision/lhQsicservices flulcon 60•rd of ·he service prnvideraccou•table Irrespeclive of 1·lislorl, it is i leor tnattliere o,e shenoverridethebuloncebelweenull'and age,MIspeclkpe*-,Le:crgets'.Ihoul a lumber' les..'1401 con be le'll +•Lri acono·nic development This haiunce con be („1, cio fr of # efi, lereGr or sni f dea Jing Ihe prcce=, no mal·ef ./ fort• re/cred tbrough the orms,eng·h dis·unce 01 090.ns¢ Ihot shoreholder Louise Muller progrebs 

loug i /11 the n•cesse' ./ .rocedu•es, the municipal / 91, • {·om 1,0 munic,polit, Deii,i,1,on of tne Sr,oreholders Agreemr' howevef, Ir mus, no, ID,e sigh, of le 
The *areholder *Ill set ce,toin key rergete To m. Ihe ogreemen·/compocl Ikerefore foundolion 01 Ihe eeclriN ily restr,ctuo#g to 
k/ pe,Grmonce in/,co'015 for the rnwric'" serve5 1/ p romote orid p,•toure We good br, ig bel·er w-ice de iverY / o wider runge 
=,14 while tre bogrd of Ihe en,t, vi I drwe governance prectire, bY €10•filng Ihe of 'er,11 in 11,0 mos, e Ffective, econo=, 
oul econerric efficier,Ckes respective roles ond -m,ditles of 'he ondeHiclentmonner••,•,I / 

Forgraphkdesignand production. 
.. .well taketheloadoffyourshoulders 

O ••I,04 Design, photography, scanning, desktop publishing, production of lithos, 
printing and distributlon of adverts. advertonals, leaflets, posters, logos, • 

stationery and promotional material - we do it al(• 

Contact EE Publishers (Pty) Ltd Tel: (011) 659-0504 E-mail· production@ee....za 
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Estab/i•hed in 1 966 

ANI ESKOM APPROVED BEE COMPANY 
[Suppliers of Overhead Power Line Material] 

The maic,Nly of 
t.ings in I'fearedonelheeasy way; waler 

will run Ihrough the easiest cou m. eledricity W Il 4/Ilow 
the Poll 01 least iesistance and predarars will :eled,Ke weaked 

largel for Iheir „exi kill 

Humans cre o differen, and when faced w h op ons for the fulure, most would 
make *he decision based o:n which choice requires the least input or change. 

Only o rare few will lackle the more challenging option but armed with forns'g ht 
and lenure commitme/lo le spiril of the BEE Chorter,this is exadly what Cual 

Engineering (Ply) Lid. an histor ically family owned business, did. 

Mikeand Andrew Wolsh wereadamon' th/ becoming o BEE company not be on exercise 
which 4/her empoweredsomeone who had already hadaccesslotheempowermenl 

process. Their pallence finally paid off and Mrs Mpume Gwola joined Cualin July 2005. 
Mpume come from o cons.nid on background where she put her skills asa] 

Quaiified Quanlily Su,veyor lo good use. 

Mpurnehas purchase¢ 26% 01 Iheshures in Cual Engineering ·which w¤s no easy feat 
s raising the capital to buy into Ille successful family bus, ress megnt putling everythirg 

she owns ontheline. Mpumecorries'hetitle of Dired or by virtueof hershareholding bul 1 
iolned Cual as part of the Sales Team ¤ positon which has seen her grow from strength to 

,Irerglh, and now sees her as on integral, molivated parl of Ine Cual learn 

'Some days are lonely, some days ore fruslrol'ng hecause of the loads of work bLf Ihal is 
whatmakesitsoexciting. In +his field of work, youcon neversaythalyou knowitoll you 

Octually learn eveljoy because you are deoling wl'h so many dlverse peoNe, con•pan,es 
and situalions" says Mpum e. 

operating from Durban, Johannesburg and Cape Town, Cu Al Engineering suoplies 10 
cuslorners throughoul Southeri and Cenlrol Alrica. as well as around Ine world. 

The company manu odures as we|• as represeni many we||-known manufocturers, bolh 
•ocoHy o pd /broad, and offers a wide ronge of produck ex /ock including overhead 

powm •,ne m//nd, p,efor/ b ne producE. cable lo'n'Ing. heat shrink products and ABC 
filtings. Custom;Ged products to individual specificalion can also be supplied. 

Cu Al Ergineering .Ply) Ltd has a nalional distribut,or network with its own fleet of 
transpod |inKing looil ports •nd a stock holding Iii excess of R •Sm which enables 
very prompt dellvery and mca Exporis are handled by an experienceo,n-hou• 

export deporiment 

Recognising the success of o ser·Ace dnven organisotion Iles in the skill, exper, ence' 
dedication and o H,lude of its people. The company is strongly committed to 

Ihe tmining ind development of staff and to Ihe Soulh African pol,cy of Ble,k 
En.po•ermeni. •M keeping with this pol cy d .Hers lechn,col ass,/ance to block 

owned businesses. 

Thechallenge for Cual Engineering. going fo•ard. is to ensure lhal ' 

Ihe companycont,nuestodellver thelevelof servico on which ils 
longstanding reputo'ton / buill and Ihot it will cont nue as on. of the 

leading sup/Ners of Overhead Power Line Mole-ial 
to'he power Industry. 

W 
..•cual.co.m • info@cual.co.za CLI,41 
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D 21 st Te€hni,al Convention 
Developmental local government 

electricity distribution 
4 ....Joy, SALGA 

Developme/al local government is /bout recognising •he devele/menlal nature of local governme# luncholu, end 
the need /0 use revenue generating ser,ices and ®leclrici17 surplus in parlicular tonnance oiher sen,tes. Energy and 

fhe current electricity disrribution indusli resiuav,Ing pro<*ss ihould be seen b the -81 01 se,Wie 
delivery ond developmeni. 

Al ihe global level, the Unmed Notions hos Coun/ne, in /frica hove dif·are,/ 6,5·ems of rn,Js, be noled t./ Ille level s{ gove.r,9, u, 
/opladeighimillennium de• lopmenlgoals localgovernment. ond in iornecc.,rlnes locol esoun_es. copuc,17 ond byslera differ rom 
(MDGs) to be och,eved by 2015 in response go¥ernment Is not recognised • - c,Mi munic pollitor,uwl/* Il should:herebre 
0 tne world' 5 ino n devaloprle, I chcllenge&. sphere oi governonce TIle U k of logiseve be ockrowledged /01 1118 impo Joi Vie REDs 

erg, 5cor(ily oid pm, supply -de- fromewo'k, limileopovers,ndfunclon.ard onmun,clpolillesmilldiaerberwee,colegories 
ny p.ornen and child'en fo rolle/ing lock of actow,Uooll,lycreo,lo, g sorne O. Ihe 01 municip©lili,5 

firenuod, "ching *fer, ond pe,forming a Key'/Sies being 00«140¥€'0918't f. AN€c. The 5ALCA member: assembly vihici took 
numoerof daily togxs manuoll,inaddihorlo H.,vever, in ihe South Affico, con,eK, it 8 P|cce in E,he/ini n June recommended 
delaying development. import" to 'tart by po ntirig oul that all 'hot we uphold, respec ond recogn,58 le 
Elodricity con bring needed lightirg k hornes spheres of government are di:inct spheres "w'ng key enciA' ·hwwers agiees ups. 
and./.s creotirg o belter env,ionnlen, 01 gover,¤nce •ild plo, o p,vota, fole In -0 9.Idle 'he electric,IY irduslr, restruduirig 
lor c,ildier I leorn. Enerqy, Ihe•elore, is o econcrnicgrowt.. devAopmen, inul orba, proce. 
Illof 'put r re'cling 'he se'ofid of Soum Airic'. nilmni u T /51ructuring mus' be conaucied,n 
deve opmenlgool.ochieve un,m,/ pnmory The overcll governme"app•oach 10 -VICe occordcnce w,11· Ihe Consmullor, taking 
eduction daILVBI sliows Ihotplann ng ond au•hortyon ini© acco'nt Ihot 'he reponsibilily for 
In {acl without 0, £eg lo relinble n Mdoble 6/eliyery / ousic ser.ices isdevolving 5 ,/ elec•ricily re-,cu 'tion 5 I m•nrripo| 

is energy, people ore dened bosic heel,h imoler•,enlol,¤n level, which developmenlol func= ond 

educotior sef.kes and opportun lies for loc•1 gov emmen • The fironc 01 51ole of nicipoli• . 
improvi•gtheirlives Thipm/15<(ear</mfhe ·estrudunt cu•ren;•, periom-ing le cl ;»lunctfo·1 

'e Tronsport sector wole,1 houg ng. etc . thai must r,o! be od.efsely of·ec•ed: 
Energy ,5 ag¤,n p©•i, lount lo ochieving oil hove seen local goiernment 09sum ng more , 
./ gbi nille.i'/ developmen #I'. f ·o,i An,REDend·,·aternodel,-i•rrneelthe 

•5 pCAGID,•,•,eS· ed:catiw ta heolth cure " gender equal,·9 2'ruclurr,g ob,ec*Ives sel .1 in le EDI 
ond ens'ring environment'1 5051 0 nabi:ily [/ Cons·,lution Indtne MunicipoIS,ste vs M Blueprl,1, "" wos oporoved by cabinet 

also orov de lorce'ain earl er powers gia {unctions 
People %/ . in ihe il. tr, should no15ee 

fo ba assigned fo munic,pommes ih"ba•,e #le . 8 Res'rack their *In,bololion to the overall impact ing of *ke elechc,¥ 
40/0 undertake wel •unclim. distributien of le Ind#slry n the de,elooment OF 0/ indListr• shoulc be donr 

n ·he qualily 0( Th, such o commu,i·Les *d improving powers urd funclions /55,gried to w,? thai I does nolimpac 
lili. muric,plties are irterok influenced 67 /5 on Munic;on,ilies' abrlity /0 ploy their 

rn Jricip.]lity's econ<>mic viabl,4/nd posilion. developmentalrole, wd #eachieveroser people ,·,orkIng n ·he indwstly ore direct(y //e Municipalilies " ore Bconom 4 -ecker do 'ille,rum de,elopment goos ond 
co„Ir,bul,ng lowurds be,er life for oil and le 

nol heve octionol • souid source 01 re,·enue swcn es lorge, of un,•ers/• occess 
show d notseethe use/,leencitysurplus r Ixaord use• chorges 10 . Ir•flci' ly 2012 ' deperideni c. 
oihe, services os a problem, our rolher as ¤ manicipch·es being oble lo ploY the• 
contribuhonof theinduslihodd.Fssi,gle Municp/ilies very ./ -he,i copaci·Y to develop.en,/1 role /1 le local level 
developmenla| rie•5 + Qurcommundles disc'orge Ii'eirconst,lutioNE mondite' 00:11 /are people need semice delive/. A 

1. 
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21 st Technical Convention 

Six issues affecting restructuring 
of electricity distribution 

hy P,0. 7 evor Go/6 Depairrent Of Elecir,col,gineef og, u'liverwdy J Gpir Tow• 

20 yeors ago, In the mid-19805, power stalion eonstruclion In Soulh Afri,0 was proceeding last, as Eskom built il' way 
Oul of,he power shorloges earlier In the decade· Then consumption growth slowed, and suddenly thirewas 

too mu,h c¤pacity. There were two important responses: electrificotion and restruciuring 

BA liE electrdicohon was rl,visoged gs 'he oaricipcnts and 's essent,g ly pc Il,cal, ir (]JI ·he main ./.5, wi¢h le d,srupl,/r. In 
ect.icl for A I. 11 becomo le Nolionol Ihovgirotnece„orilyopcrt,-po|iNG|(Kt vily the Wortern Cope being arguat)11 Ihe „10/ 

Ele/r,ficallon rrogrammea,d be•·eenthrm The ou,cones of tie 20|,tic/ prOLe5ses ore evidentondcostlybriheeconomy-helimils©f 
the two progrumines doubled the mber stfuch.resand systerrs of con·ro! und nfluence generoting copacil we icerified in fofeco/9 
of households in 50/h Atrica with ocie§ tr Th„B sbuctures Ond sys•ems,noy distom,e piepared inihe 990,rwikhoporu/ohove 
elednAThecos,*05hlgh,aboutwiobillion. alto,nmentoltheoriginoi obedives, Ihough tenreoswebl7occurole.Withullgencrotion 
hutlhecolribuhon'rneelirigsoclo·economic the Al Lften relerred ·c .s unintended ccm.Hed, the ./1 very networks ore 'Iso 
-7 9, 06",6 -a/'bilial. consequences operating closelo Illpirl ·nit•, poric'/0, when 

the irevitoblo fo #Ils occur end N. 
Feeleilficatilor/opo50,swe.eoccompon.ed Uninte,ded 1 colsequences conlingency usuoll, cr,se 

plonning 5 shown to be inedequote Even 
6, proposon fir restric -wirg. Rad cal fiom G jac' 0: oworeness or on 'nod,ouaie 

witnout loills, the domeslic cuwomer lood 
roshucluring ms ustified m necess.7 to .,rderslording c· the 'itonhor. in Ihus case 

a ch progromme Hos irlk,mied Iho· Ihe 
ochieva the ombitious "men/ . ctives li lied'icity d 5+ribution Industry ond /11 it 

SUppi, vO|tOg85 •or ii,Oriy {,15to•e,5 ore well 
lund il a elect f conun progrommes raduce encomposses. M 1 /'gatior, and nalokes 

"Iside the quoilly of supp4 ],inits odculed as 
Drices. endgerem-e,nony oher ben/ils Ther n derision·making ore seldom reversible, 

regu olory siondorcs Neh•.04<•ope foting c|oSI 
v.en. renyproposolsondpr•ress-Donsto demons-rolirrl/e im*nof •rlormollor 

lo copacit• or,0 wilh !¤rge ,·¤ toge droph Incur 
A.ME' ineetings Urd e!5•Ale,e. bul campored thot Is rlear occur¤te, opprooriote crld eos> to 

high fec",co lOsses. 
with elecrificolion regligib e gche•ements unde 'laild. Given IheGizeond complentro'the 

hove been mode wilh res•rurturing, olinough ele•*ric,ty cis·fibu*icn indus'r¥, /8 InlorrnQI,on •Vh, le '11€. copocit• 01 ·he power syslern is o 
Ihe cos' hove been s,gniticon, The propog,ls does ,©t o'•·'ois rreel ¢12,6 specilic:,tion, pro/ern forsome. *Breore athers /odo no, 

howe creoled uncertainlY in he nduslry ind e•e, have access. Elec·rilicalion reoched neod¥ Also given 'he rrevers,6 4 of •les! d"on· 
cor'rib'ledlolheneglact/rnointenonce.los5 70960[households,·,1999, bulsircelhenlhe and e.en*S ilis necessary I recognise th/, 
l experienced s.'ord ,•,desprald.... . le•role '+ whatever ·he history, be connecllonshoionI'lus, progrmss can ©.4 'splpoce 

mih the SuppIN nerhops :he cos+ of reslr,ctut ng has conslruition of rew nousehol" with mode by recognising the reo ily of the presenl IIi. resull tholoccess Hod exceeded the i nurged cosl of elect••Ilc•t all? to ..17 72% Si' JCTIOn =1 moving bod Irom Ihol pos,11 
67 7005 INole TI·i• f gure does not oppen. & pow e'plores six broad issues likely to The 'clio,ving Issues ore disc'wd n 1,91 
I hove .. published ond is denved ffc. 

offec how Ihese two processes, el. collor con,ext Ya lim flihe compfeiri·,.d,5cvs,rop :g 
•Qrious remlls ol connec·,cas ond hoJsohold 

0,}d reetrucluri ig. rr,o• dme op I D the tu·oe. co,slroloed '0 elic'"0/ 0,5/, bullon, Iltrough 
,"mbe,5 ; Al'his .te, ord with 'Fe mon¥ ospeds cpply sin-,lot presen'level to ironsl,Ission 
0+0 Iccs,t,8 'undamentals //„the Notionol Electrificotion andgeneration 
Fu•dr it is unlikely M iri'ersal occess dj 

Mo51 of ihe portic,pon' n tk leiectr,64 Open "SECRET" be €]ch,e,ed by 2012, in accorconce vii·h 
suppy Indu,/ ogrea on rhe fundomentols. gove-entpolic) 
olthough this r™4 not be appo'enl lo those BasBd oil in, owr experience cod anolys,s 01 

ouide the debale/ The wm mon obiective !5 the c,5-r,bution 11,dusti ,„ 50/h Africo, I hove The implerren,ot on ,;• 4/,heddi•q w ge-}Ier 
developnlent. whlch car be chorocter,501• as iden·died whol l consider tobi six significont voludriry or imposed. ord ie unuupplied 

skills, enlitlement. copocit:, 'ei'bili•'. demordof ir*.58/ohove having Three issues ncocces5 dls}01"e components 
environmen] and tcr'15. They canrct be re-·Ingof thereoldemond forelectic,-, 

• Economic:eve,opmen'pulues.Hic'lly. completsly seporo fed Ircm each othei, and ar heureblen ollhe growlh ond lili"clol 
5 

return copacily ot Ihe rle•orks olternolive analysis might de# ¤Iyer®hve 
indicole the limited ability of le instilurion$ 

• Scc,01 deve cpmen• / concerned -th clus:ers 01 chor//ens,ics. 6/ *hey /ovide a 
responsible loreledricitycia-ribulior To improve 

eqU!/ *.e end poverly I'leviation usefulf¢.not 
t•e 5it JONOn 

' 'clleconomic.elelopmen/lekslong· 1. C./0.' 
Tlle iss,ie rs. The disjribution indtrs,1 does 

le,IT, susto iricble,h ons / 01 ifashle The ,•5 01 ihe capacil, 0 1he nationa| *m e, >n,Jgfl ejece, Po v,Fel cus#,mer 

The d/rences between ihe //Ic,porls in eledricily nerwork have been .ery evider, /quiren,en s /na h¥©rks do nol recch •JI 

de• opnenl arise ham itle r differe,•cas in receritly Freqllert Int#pl/ns, compared wi/ the Costor,e•s, *40 ex,sT •,g ne,·,o,k, on, wrde f 
'clues, inler•* *d =m lia :cnies,ot,un Imnolion/ benchrnar'(5. ofled Lirban ,nd se•er• •„¤,•, •,•(i ihe insli,u#ons :herriseJves 

"regobies Jds/OF'fam'conilleos*' furaloreos Slan'ficainoi•ureshove=urred u „.4 re5pond odequg+el, blhene/5. 
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2. Enlillemen' The mo,or prohlem wil elect. city from 4. Torills 

renewable sources i; ¢he high cost compored 
The proolems of w picily le'd no·urally While diven/of suoply copoc4 was on 4 *'ennonolcenlrolgener'Non, 01 M to considerolior ci who is enlit ed to 'e co,ec ve of ·he While Paper on Enefgy Pc Icy vhen based or romollinoncial arilvs,s 
elecfridi¥ 5,ncee'ecT"Cl•5Jpnor'SeCOnom'Cr Or 1 998), 15'e distrburion oorectives deorl, 
se:,o.econon c ond soclol development, Mos, renewoble electrlcity i firoic,olly pursued un,Torm,t„ lead ng lo prooosols 
i appeors /,¤1 , „,us·r, co. imerce, 0/,er viable onlY when po icies ore expressed for 5 * equol eg,oril ele:Incil, dislrib,tors 
In/,lulions or,11 houwrolds 011 have o right in financiol ler,ns such as ca.bon k)xes, pkly,i,g on level fields, despite dlierence 
10 .O, hume C:ris|,1.lionally nur•cipolries emisions troding and direct subs d es or belwee, cuslorile, density, en i.„I - ./1.,ty 
1,¤ve •lie r ghi :,rud iespons,bililies -0 s•pply wher gove r,lent reguiotions didate *al a Gnd le werk develprren in vor,ok,5 par·5 of 
electiILLIYtoc.,slu„,0,5 nthe,•reos, Similorly, prop©Mion 01 electrcily l,usl be generoled Inecouitry Re•rucluring wo•,u•lified in Dart 
*he ri' i:gol uh!,·F, [skorn, viose5+3/,shed/0 fron renewablesources 06 recesso / ior *rif rotioic itotion ond re,•Ing 
mm /0 odeq,/te ondeconom 20 supply the kics for ele:tri·ica·icn. but ·he ·es/would 

However, since on' loxes or exia costs ore 
01 eleclricil . /.e requiring il, li support be lo cxce'l cross·lurd,ig und 5Lbsidiet pae Gi •be kei,0,?),€ S}'51e., •he supp•n of of 'olional developmenl. C,/rl, entitlemen' 4, Ibe dislribulors 

rene•obeele.Ircil/.ugh po icyin/runenls inleelectricilsectoriscon/1- 
d:+0/,theollocutionotresource,thfoughthe Tie NctionoIEIectricil,RefulolorlNERS.4 wos 

One chonge Irorn the perlod 01 g ddy ponr nuke, systen ruither. subs,die: lor renewables unable te ock,M on, tar,4 1/Nonolisatioi in 
sta-,0, budding o. 1119 801 hos been ir Ilie ieduie Ihe ovoilo:„INY of funds i, subsidise len yearE, lor un, closs of cul,loinel, despile 
concern b fhe enilronner,f. TAe need for ond O/9, sccidly des,roble pro[ e!.s,s SL:1 os TGr,R rutor,al suhor being ov of,•5 go,ech,ees 
des,rabililyof large fessil f,e liu rring Jower elcclrificoliciordpove' alleviohon -he lo.ge nur ber U complex hor Fs mokes il 
sm•ions is 10* more' an ¢ linanc / decision d flicull lo monitor and ¤ssist the lew IiI ties 

MolY develooed countries hove esibl shed bosed on cosi ond potenbo Itc„il{ revenue. th,•t ors financil, unstable for a variely / 
environnen / po ic,e• o nds. •/ / al subsidies *50/G Conierl,o•al obiectives of loriff 

Serjous cor,side.on m# be given ,/ i},g• 'jeol f,J.o,ru,Jjy'luaeoFf'f}'•undie/for deB,gn. in//ing slob Tily cost ·eqectiv/, ond emis•ons ond cl•emolive uses 'rlhe 'els, Sm' | 5(" "ersed ge,imution IDG• [Am trors/'encyof subsdie, appearto hove been 
vorious/chnologies forgene./.electricily renewoblesoufces DGondrenewnble/fieu, s,bmerged by Ine en·phosis on res/.. luring 
or altemolives for reducing #e energy used. 1...Inclog Is live ".r,fl... Impl,cltiors o• Ihe ins·,1/ions Allough Ike ir,uni„pul 
Wilhin t·,is conted, H might oecome acceptoble for Ille p-p id open·,0 1 of eledric,·, demorcation prccess hos show /!hut o Iff 
Int-. foremicflhecons,imphonololed.' s•pr,i•, ir,chiong m. 'rn.*ce of ac'. c•oi,ges con be ;orced by nierging utilities, 
6,thelargecustorrefswhopresenllyoopeorto d,4„butior ret.·.oiks. 

re5tructdring Is nol o precondition lor t¤r,{F 
be limiled onl, ty 'her wi'lingness to poy In*rins,cally : Qole generollon possibill Les roliona|'so¢ion Incoill . ,fieogglome•ctio• 
Al 1.0·her end of le scale. the socin' suchos fmw bogasseorhydropowerstoliomr OF customers ov ele,triely se/ice componies 
entillemen• of domes„ customers lo eleclrlcily reql,re new g, d cedes ord sin·» reguictory hos allowed Iher, ond ·r acted cvsiomer, 10 
drive: ihe el,[Ir,ficotion progroome on/he suppolt lo red,Le 'he ort,ficiol bo·riers beief it iro•• distor·,cn• li•leri•5r withoi,1 odding 
piu. s,¤n of free elsericity ben Ihen. .cny proi",rig in¤nopol,sl,c u·,lil,es. In conlros' mLJP in the forri, 01 045,col Irtrasfructure. 
poor households n] 1,!01 oflord s•HIC'en, »4·ircnmer,tal" p•ogrom,·les ko ore I u OF]extions or mointelonce. 

elednilly fof he¤l,ng energy. ordo|temonves liranciolly end econom,tully -ble weuken Even w·en opporl inrheE crose -0 odep· 
hka p,a-li• 0. 'PG ure •Iwuys under deabpnglown-rjeohotore Jjreod•shonol Ii,unfri wide larilis, "ch as Q pic>posed iing C. considerotion How•Iver, /volue/'ubsidisig resourcesfofdevelopmen•,andshod' 90"e ME¢Ure '0'ic elecric ty "irpt}rt 10 ' 1,0 it Y•.5 
the dellvery .1 inore Ihon one Term 01 energ, supponed by specol regul©Morn decided inreoc to ollow muniapolities ¢0 roises queslinn' ¤•outwhich loill .lhe mol 
oppropriote ond why 1, should be suppo·led N.,cleof generatio. shcres some o• ihe Iroducelree•sicele© ricw, [FEE),nwhalever 

adveotoges of r,newable generoton. ¢0•rn 3/1 the¥.vished Tnis Irepooin / ihe exclism' of *erink·e'I apMoisle 

01 1€ gl 9,316 carbon or sulph hovecon,ributed / emissions lothesilootioi, in wl,ich somi 
8 ;55ue 5 W|71/ bo" cus'omers and WI,ile conce,ri ,•e*premd ottl'e high coslol cus omers deserving soc' ·,ubs.sie' still do 
54,•pJJer5 'Fe.IWJell [0.....,/ eJeclricily woge nonage,nent f,noncio *5;5 Jsirg •ot I o•e FBE Similarly 'lie occe©tubilit9 of 
delive,y le i r•i,dilions under which ..ply ever, 6 nel 'Imil ttes sh"s tha' Ike oH·gr,2 eleorificotio·, •,as comp·omised b¥ 
4•JUDe oro.,aedg-®undeor •ago•ie .Hac• of J*erm lutu•e cosls on Incon*ly HLgll liffs for •11'll cuor* 

of 're:rral' 3. Environmenl prolerl v ubil,4 Accordirgly,nuc ecr eneigy,n the orde' 01 R60 per month Tor 
6 le'h power is eme,grng 'E In environment¤lly 

Concein mu· 'he enil·onmen, end climaTe acceptoble @ource - low cost, i m 10· 10 In spile 01 the eleclricity ihe genefal lack cl•unge is $1'orel, IHectirg of p rogres: coalpowerslctions ic"ofas the 
w cib,ec•,ves of tor Ew.ope cnd NorthAnenco. Nat,/1 , 4/4 00\.2 n,Jch 

hes been feorm about lor,14 a,id pric .4. gas sprelerred'uoilondic/be<045./lhe Th' sive 14 Ce#/ gener'Vion and 
* el,istici•, 01 aernond lo• ¤wer co,bon d oxid, emissions small per un 1 01 ¢€„lver,fronfi; dier,turrm. weh hrined OG custor•ers 
hos 

eledn€nlene-g•genercledf buttne-,imun %upportpa by sumb'e grld Coac5 g. beef nieusured Ind demnd rrorkel 
..icipal,on hos Indicale[, The willingneb% 0 rrprove'nem Is le, Mn 2596 Reneib e illfer'Of,Oi (,J 5.bsrd es, moy pwrde '412 incs, 

e eleck!¢47 s.pply M So,111 /// 'orgercuslomers'OR/loody,hanli,lor,c'014 
521 g",2, NJUU'ons'I frvIL' 'Iores /1,4, 6cme o•her ·enewobk c•im.09•ted TI,IS !n•OFmal,On cou•d u•elu|I• 
iuch t11¤t •he emiss ons muoi le co,bon energy pok :es Fro, pol be ics/* 4'9 .le.nit//des,gaini•ture 

obsorphon o•ingene,ton{.on sugcrcone dusprke the irroor#(Ince of envi.o,inen•of F,noll) thew':5 I ele./.lion progromme 
bogasse s•joi•ubrl*, rTle' its MI'/CO| & "Ms w thou• furid' f reed 
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D 21 st Te,hni,al Convention 
hainarestrucur@dindustry, ardsubsequenlly mo, not Le on uccurote representation 01 The un vers.Ties wd techricol colleges 
ihe gave.nrrenv recog„,sed ine des,fob,hly the chorocler of ·he sys'emr and irpo,Ing contgoute subsintioll, 10> preparing new 
©f Inding lurge soriel in-slinenk From ¢he severe posi evem penolties s /robobly entrails to the irdustry and have ·he potentiol 
cantrol fiscus. These developmen·5 iridicate couri/' orod,clive in ·arms 01 eHedive systen 1/ provide •cort,ruir,6 aducotion , bul ore 
Ihat Ihe concepts oflari-fs. Fuicing ond ut ity managerrert d.resourced n fvnds,s/ficnoodequately· 
structure underlying ·he propork forchinge p/pared ·ludents 

le issue s Rehobiliry s t']e ·esu•• of o com/ex 
were opporenlly incorrec am/,1608**pioneng.<,g-Inswd The i-„. Prese.titic•es<,re,eodega 
The im is WAY 'cs ,<, i' rojin,h,Jui.,mon iroin+89(rce, which ore /'ge;y rechnic' 1/ I.ining ond retoiring Ihe fechn,coi Ord 
whicbhossignike/po•=/i/brimplerne,ids oci,Vil.es inot SAoul rake rn,c occourf 'he eng,reer,rg:kills neede¤ forgcble elecek,r/ 
economic end soclal pofic,€5 wilot,1 foo,rol «0/6 oF bc*h swpp'y or,d inirn,pions, ond i, dis•i,6uk>n. c/ ince,10„1•y nokes conS,roii, 
argcmls,Ii,ollol chonge been viriumly f>oreos,4 morned by 41,4'prof.'04ed,ves wo,Le 
nelecled? 0•.ailic/ pe.'ies foi +Ijure' Elea/city di//bulion in the future 
5. Rellabllil 6. Skills 

T•e above six issues ¤·e con·plex. but n. 
Tor Hs feorci.•rithecc.of •uppIYIngelecirlidy. Tie cofebusine510f ar eledn,i·yul•Ill' isth' u secre· Improving cledricilY d ilributin. 
However, ·ar,115 30 not ropie5an· Ililerrup'inis Supely©felednci·pno //mon i apcbilly dependson irdprstumdingthe corriplexilyand 
co.ts, 0•hic, hove becorne more mible,7,5ou·h needed is techrl,col Prc,clical lechilcol acaphrig .eolis,ic Folirie•¤nd progrom nes lo 
/.co rece/If baccuieoflhawde:prec<lord sk His ond eng,reer ng unde,sfunding ond replece Ihe slri,pl,5'ic propcsols 1/,t Ireol o, ly 
e•tandad Ickouls n merrepolita weas, egge, ance 0/ 4/, b p oon,ng, Duilding. ons is5 Ja OT Q •ime 
and /alms Iholle Irte,ruptans nove had o operofirg ond moilloir,ing Ibe ph,s,col intern Whal then con •ve exped of electri•icction ond 
Wint,¤I p/ on ecoromic orir•,17. ln f U,O| // de wers electr,clly to cu'ornm. Shorages rest ·Luu·ing? 
orao,0150, thereareconcernstienherosM/ of thoseskills led toproblem 5/l and 
inter.•01,0,13(,resubsiontial Closelireloledlo cos/ depend ¤n the phys,col ir,tegrity 01 Ihe Electr,i CJi," 
lecostoloninterruphon,5+hevoleordh power sistern. proledion 85ternsdaermine 6rnental oressure will encourage le 
A *00 5Jpp'. the mponse k, Sulls and +he relick>:" / )he adoplion 01 some reiewables fechn/o#les, but 

suppl* ond meter,Ag is needed ior re¥€1" 
The development of d cool grids tliey w Il be I mited by high cmts .z o c ,•d o lockof 

colleclior. There cre clearly deliciencies n 
response to Ihe need for irCfeased (el,ability luLQI iubs,d es In favour c f meell,lg o•I•er sociol 

c 1 le s e 'rec ' needs at acceptable cos'Intercomection of H economic The power greote:· emphosis 
s#,ions ond loa/ / owed Ihe possibility 01 Technic/ /ills 0/ experiance dc rot come 4,11 be /,g/elecrillcollon liw,Ilherecessoy 
lusing any one genorolof +0 be covered by ihe in lceless pacege, Tie, ore sup/le/ bi o develop enmlerr/! o,KI Fellob lly polic,es 
copocili, of a I le resi Tnis led to leconcepi people w th differe/expect¢tions Sorrewon- reg/dii t© whorr. how ard urider vaoi 
0;N 1 ["//"7 plonningr by which • whole to belong in s,null con·rn'r,lie5 •ihile olhers conditions eleclricityxii be dist·ibuted 
505·am ,hoold oe oble to operate odeq jotely waill the :cope oid promolier OF:]°'iur,lies Progiess ·v, I of. m•de lowards building 
•Th rn, or' conip©neM ouT I service. Of •rgeorgoD,solions Diverseutilillessult]•8 le networ, capac,1, for Linle.501 'cce'. 
Howevef, 05 Sysierns grow. 111„ probabilig of needs of diferant peeple, us¥.ell mp,u:,di,g Quep·ing thol the lechn,col inrid,or, req, ired 
morelhononecD.npone"nolbeingcvjiloble vor'/ efpenence. If suitoble oppolurikies .nd Ihe I•,gn •or.gln•I c05· of fr•line we deep· denied, Ihen people mcve 1 /Ir Increcises rurOI cuslon'e·s, such 05 ir Limpopo and utilities 0. irlo olher ousinesses, Un//m 
One failure mighl nol be *ed Alhe Eoslerr, Cope, mil delay comclelion The irisiliu·ions, Ike fle proposec regioncl 
ne' follurs In,liates collapse, or ..ple neec for deinarid .Qnagemenl and elfedive /|e:, Cit, d..Iribulo„. do nol provide /3 
fotli. re5 ¤'curbefors ·he firs?cor be rep"d und eflic,en· pel #evotion d verse condihors needed to train ond /0 n will p,obobl, 
Therebe, lorge ieed to 5,i,ens reqo.0 more •ew tari Hs lor /€ctrifim'ion ,_ uslor, ers the best skills ond experience 
sophishcoled //pr<•ches i rej / 1,4, inc Contin,Jed Jc,ng finarciol suppo. 01 odequc!elevels 
the separation of nsk and conwmce, 0/ Successful development requires thollhe De/ w,11 be npcoac fron, the K./Ic,nol Tr•„7 10 
he integrotion 01 plonmrg ope'/ions ard uss is mide of all the skills Ded experience rfieel 'he rolionolotedives /elecrication 

naillene.e, 0,•ilable The industry cannot 0+ford }o ond po•e•y c,Ilevict,09 T e e,entuul success 
pursue me,0, and #der tran,formollon so of /ectrit,colien w Il cepend on ihe *ilities 

Rellobllity is no· limited fo inlerru/lors •ggressivelythatillmi·'capoci•Fore'omple. retc,ning the 
inlerrnsofvaria•lon af v•Itoge skills needed lc• Vollogequal•7, ir•pl•ent 

consilting engineers corry, 00 9110myeasks tnrl Inno„a'i•,e 5/mid operoie arrl 70;Mic,9 mognitude, voltag e //4 normon cs ond ore '101 sufficle ill• cor,tnuou, 10 I.lity full Ihem 
unbalance 'flecls le eH,ciency w th which ti,id/r m/ ord medium municipalitie5. 
elecli,cily In be u'ed 6, the cuwomen &*Ing Recemly /4 mr. some locol and p,inciol 
Mal countries ore ·Ring k use inlagraled governnel./lenderrequirene•,54*ebeens© Exom,n/ion/* ecorrolemesdemonsub 
power systems. which nfe deve'0960 1, redralve,hule.en)ock·o#nedcons.lfancies ·he,nodequo: y ©ft,es,p Fl;Sticconcepl /REDs 
impro•e •el,obii,* 0• yehjcjas -0 impose connol uuoIJ•> w,lhou•supp|,mento• polrt• endtherod,2¤]g•drisk•,honge,her·4* 
Inel' compelitic' In le i,-ce of true 4, disoblily or *en. Loge utilities 01,0 A vorle·y of ,n,1,0,!ve, ord approaches 's 
corrpemlorthotconaccc,modalelheme, home adlenls. wth widespread repors of needed,omke *e oesl use 01 copx ' and 
cust©mer, dlf{"ier} requ,nents, re'lobilit, ander·™stme•· ir human capdo' And In resources. A p"e„ of incremen•al change 
is usually monogeo 'hicugh per'or.......Le compattion with rew prolects 'he las visible generate. Few er une*pecled con•eq Jences. 
regu lot,or •104•,eier. since lo,lure is o slochastic oreo• <,f operst,¤15 or,C rnal ri•enc nce 5·Ilfer Recogr •i r,g }hot Il IL JI•necesso·y 10 +L• •rhol 
¢probob/4) eveni, ikeoc»ol perlorrence mosllrom.ho,¤ge,of skills. m 4 01:en, c,pmpe#'po,1 by compar,5cn=,1 be 
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rn#rcduced rhe per•ormonce of ut,'* in gl' =u•egor,es of •REBM 
econornic, socio.econornic ond sock' deve/Flner,1 Ern 

j be Lonpored Succe,6{ul utdit Bs sbc Jld be encouraged 
07' suppoiled Thos'In ling in 'inirresperb'ties, eed , . 

10 :honge c, be loken over b, 01hers, Imisferring "e 

assel5 0• 10 •osl along with -he obi,go•ions 

-bm =nral gpprceck builds or fl e i-Vionol 

copocity end diver. of Ihe ivccessful munic,prili·reg 
one enco•rages responsiole munic,pal •lonog€ment 

k .N o•©1 -Ilile vo stal],lise 'e sysfems, procpse' and 
hurian resources thof hon been disrupled oy sliccessirB 

•er,Mf o,ou· 800 nuiic,oolrnd Arovinclol electrici• 
outhc.ities,nto fowerthal 1. i.ilitia5 Urger,laltertion 
s ".drd 20 hunion resources ar skills ond cli/ng 
torit. 

The regulolo, INERBA] should be responsible for 

ininpofirghe ut,Ii-leif wit'thc ding Ilie, =,36 'rom ihe 

•leffect ve ores unoble ta „eel heir obligo irns, and 
guiding *ri'/ Fek>,m For example, it is evide/ /ct ihe 

cos" of supolying eler Iricily may be h ghe' in sorne olaces 
th,ninothers Nohonal on#frationo,5/!onwl|Ineed·c 

be suppcried 69 ffanspa *"bsidy trer/ers to support 
le fr•ofe co# dis'r,builon 

Molyolker,]spert5 also need •tier•tion. bi,i ren,ovirg t le 
uncertairty or,d con usior inherent in le proposed REDs 
rest,udJring mokes it pos$ibie lo give ane•*ion 10 Ihe 

deloils. NEMA w,ild b. slren/;,e,2 69 Ir,corp,•rollrig 
ED Holding&, whichhmopccityliu nopur,ose Ar,•| JU• 
red,col feeln,cm# A *g .gulo•o. wi,h c'nril¥ of 
visio• ana purpose could contribile sigmicantly -c 

incremeitol res,ruciuring of electric,i• di/tcn in 

So•th Al,im 

A rev, vision 1 1 74. 
Rapid el"rili• u.ion * raw visions Mr enarg, Follcles . 

end reg ulat.on, which :ho,acterised t.e exc tirg 990,0 

plodded and slumb/d Ihiough the first h. f 'this dernce· 
-rhe &,irlly induslry und the coJAM, conllo· woit 

C•orheli,weorr'Nee'yeu,5 fof '!ew m.•ulde*elop. 
Eslcom Istuk,r,g 68'd n Ii/,ve. Ic rerned„+he delic,encies 
in ge·,Irctionondlroism,55 on The mJrl c,polltlessho•Id 
be equ¤IIi bold In del;,·ering the electricily te customers 
to suppon eco·•oir,c •nd socla devel/Dner,• d*. 

There 's '10 -uture in M p| 5tle restruCtunrg proposols 
FO,Jure M ect cons///i,e•, increase5 jne problen·5 
and risks of •e Indum ond .he p,)656,!i• i, will loil in 
ways •en ons#inted Ir v¤gous /96• Afrcor co»les 

MunicloDI'lies have resps.,6,111 es Jnd ti ey rn,.r meal 

t•emin the con,exto·,heexi'Ing strLatureoltheelectric,Ty 
industrv boweve·this „noto,•slificotion for b,s, res5 os 

needed 
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Beyond prepayment - smart 
meters for evolving networks 

by Rok 12 MI ' OBI eJec•Fc Low vorloge 

Prepoyment meters hove 6 orne en essenlial kit for Ihe deliver, of ele,/ici/ 5/mel / developing communhies. 
Domes,ic consumers prefer prepaid services die to Ihe financial con/rel its provides thern, and ihe simple role of 

,onsump/ion feedback presen/ed. 

The ped<, 4. m..red. become .cre f©"r ind mci mponshe 10 "Kimens' a consun·efs mind as '0 whot ger, ce levels 
1 depandebleand huie beemircitoni ly needs could/should I h is wolh con.•stirg this 

standordlised Vendir g systems have likewise with,he m ce practice. pre•clenl in the The ob,ed ve5 of *•ica del,ye, eibancerne'l evolved inio erline kinsoction servers m..p'.c eleeric •y inell therefore riclude wella·ar eq.,ty ond 
regul,ingasignilicart fowoffunds eflicier•. Sodly mist oftne 'edncity,rdu"'s semice 
Ho**, tne.e,5 gr©wng evide,ce thai t,e levels ore cons,roli,ed by Fe copabililies of 

Obviou54. ilie rsing occur,ar• 01 pub•fC 
basic Apoymerl meier locks s,glific/nt equio ne M inslolled in & e 19605 a nd 705. 

pro est s evidence // consuier e'pefeoces 
"46'5 impoft¢n· Io the provisioi otc ain urneetingtherisinge*oec/,095. Fig 1 Perhapsi},5 unfairlocowporefrela/·mov,/ 
6, -loinable or,d sctisbc»fy ser.ice To pres*/'imp[emodelloilkwrolethese•ice compufer incusfry where oroduc' Mefimes 
consurren This paper seek# shed lighl on deliver, gcps thot e,is•. The„ ore noled n ore .s short as three 0, 10 'e eleclricity 
in'provements tict ¤re emerging end high lig H, more detail therecher industly that ·,picQI'y hc. thirty yeor product /9 wo/, ho f neecs k be dorle I ensure kno Idelime•. 6•t ihis is exc=']7 the point. /e 
all I,unJ#ouurefs odept o cor„mon ,„! 0· 'heirtul'we nolion th/sporsore© )/9/,3 long Fvdvct liielines ·hor presenkly cons'/in 
er,honcemen' consumers Qrs due •In inierior serv•ce c• Ihey 

Ihe service options ove,|o,|e to J utili•y, rrul are nor /y,ig lor thefr se• ces, hos re be 
//ce experiences and Ihe equiM forca us lo con.iderlhe 5*,ce requ,rerrle,•16 

challenged. The Bolho Pele princiole requires 
challene® of new me-er5 to /+ leost 'i,ty ,eols ./ ¢Ill t•Machik headed'•mil, inon ADS·plagued 

/*e ./ requires some ser,0Js cr'll Tlie Wn,1. Popor 111 on tinis•orming puT,lic communil 1=1 be given ar eoJeble kvel boil·gazing ard ila/lry Conser,sus bLI/inq 
ser¥:ce dellvery delmes the "Botha Pele / service Mforls The copol,Ill·• to oct•:eve 1• i• nE'eds / 
p·Incip e of puttlig people firs'. Alch -be Unho) we arer'I„re how to do lis ir o De *r/honed 0rd men-al,q 
requirms •inoble Marner or •hol•ve don" i Ove tne 

Waves of jenice i onverg ence Ignite • Radressingthe imbalonces /50/IAfrica'§ cap,¢4 ge,emtion cap",1, or "pcbil ty 10 i•novalion 
post do A s c d•Herny,• 71.i•Jer. Vie Mw av 

*e cnollenge. The orepay,nen' ndilsti con,e aboutthrouch 
• Maintoming •onlinuil /1 service lili le convergence 01 .on' n,easurome' 

levels.... I-ning fore*calating$•Ice 
'Chnolog,05 Ind 10/ %110. -pecialions s•,Ic•,geol 

• Fo•u"/gontne needs /·he 40%/506,h •chrologies. It is r,cre•singy nppors,11 
AH,con, who ore living belowtho poweity h needs k> be opprecioted ihot 3/,54/or, 4,01 1hes, terhwologles ore ri{;•v coriverging 
line service levefs ore *5/liC, 7hus whc• '·as C. wilh pub;IC commur,Ic[I;,0 RAclures 

-rce//458*liveyeor,9 'snolorger therebyspown,ngaiewgeneralionof·'smob • A shil· :.0, from inword-looking. •uffic,ent lo I'Fil O consumer's escQ a·irg nlectior!: meter© 
bumoucm'ic sy,•em•, processes ond e•oe¢+olions This con be demonstrofed 
Di ludes Fig. 2 Illustra·es •cme 6, observol;on of ·he nighl, comp/,ve ccmrnon ·0•ms of 

Ihese producl• und lis·s the reloled l[C • A seo,ch lar riew wo* 01 workng / ch compute, irdustry os.hovin in Table 1 This 
sta 'ordisolifin 

pulsthi.Mdsol Ilie publiclirsl, is better. parallel crectes ,•uit,·g a /oconiclews preceden n group a/nomafive 
SpeCi•iCa4,¤115 

Recent stcndord·jolion efions nave 
U•Ill, Con,um. 3„nowletiged Ihe ,eed for coexts,ence o nd 

(-rvlee•ntia,la, »™Ice expect= 
nleg•otion .{aolo from 

4 *- these for•5 of Mor 
Mele. Ind *he obo:e AL=lu• Intended |"1,90 Sp-"red work,ng groups '¥e 1%1 08•114 (pror„le) 1 (d,mInd} engaged o prscessole't[:61'st./9 0 Mmw 

Can·tdo Canp•y Cal a nformchon lode•ling rIM] |ong,Jage lor 
each torl, Actuel- ntended Gap Reeull of dimcums, in ne-- piowl,lon and mainlenan- 11 is expe(. ihai luiere ri,eter 

intended - P....ed G. R.ault of mil-communicat!on e. ial of.*:bilit, %.gemer,1 systems w Il deal IronBpoirilly 
Actual-.urdla-Sap Ree ot ihort cor,W,gs and mlu infairned 8*paclations wilh inlril,Gtlen slf= eoc•1 -orrr, ond Aclual-Spon-d/ap ReBult 01 La¢k of pnority plicy. capability and ** 

Ic,# ulh•nal,mn•ercial piessures 'i I loree 
AD. 1. Se/,ceperraplion .p o•©Ill Ihe procvc•5 to r.......single. 6,·nplied 
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smor, reter. The remo:nder of 'is popef 
pomys 'e k 's of smor, meter mices ind 
techlolog,es */will bedepeyed. nese 

1950. TIll rg P•senl Solesio•e go n•1 wi l need 0,id descfibe e.nt 01 servi•es i,spirction ord slondordisation 1 
1 960, to be 30 Irwly effeclive 'g Ir ·,i cibling tie iave of Moleli•, ilo»emDI•s,rh4neh•s M·,ei. ser.,ce' 

ser:,ces·*,i I bedencrided by fomorrop s 19// 1Chol•e Cu'ornersele'li ....onts fror• mcn¥0*. 
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D 21 st Te€hni«,1 Convention 
Case study : Implementation of 

FBE within Sedibeng district 
4/ Tshobojelo, EmrWel•LkM S; kishi,DNd,Juw{?ne,ANdar,ke,F'ow//PG'denbuis,Midwaa•iM 

Iree basic eloilricity clims lo contribule lowards raising the /¤ndard of hwng ond I help poor households 
to have ocres, 10 basic ele,tricily. 

¢ ed,beng Free Basic [!0(:Iricily Fc,un, 0F8EF) ..6er physicaloddress, :cr,Ice nuiroe·s '.|. 3- Jf00, on our *len•, be·r, £51«,m 
Jefls,sM of .dis·90 mul....ree JccoJ undlo/·Dkenpurchosed end municip/4. Th„ is indweiced by #e 
municipolili,5 and *hee Eskom wgion The • Coi•ertion/| cu5tomers - 50 movein/mo'ells'. kvl, me·ercilles 

is ••al 
MIll snoi. i. e exp.ierce' Ind ch/11/,]les cfedi·ed lothe cuslomer bill atiheeod 01 ore nct upda•ed on e sYslern. 

E 
wilhi' Sed,beng 'e no/. • 0.....<b.s noco I 

d 0 ct 

• Prepaid customers - collej Iheir 50 * Cosiomers 
Whal Is free bask elechicity (FIE)7 free ·"en from 'he vendi,ig motion. • Cuslomersre'cofewil meters C.5•lili 

who poid con'non{Res, 681 M ineterbox k is o jv·ed ovounj / elecricify deemed Hints and lips on FBE 4 Iheir „sr. hen:e 'be' remove te "er 
neces,0/ fc ·ulf 11 basic household elearic,% • The tree units must be collecled monlhly li when 're, re'oxcle 
requi.emenis os delermined ord •unded by Elie not collected Ihey wil be {orewed • Tompered melers. 
gover,lrne' • ....donotaccumul....convenlionol • Illogolce-ection 

meters,there*ore,he,CC'•n¢Abe,ronrerred 
The FBE ve.../* progromneaims frononemoithtoom:her. 

• 
• To cont·ibue lowords mising the stund,ir{Is Tec,nologicolly . challenge©. Vending Ffeeelearicily ,·411 he vol•d Litil oIl hosmen mich nes conrct outo-,end offig of mogneic Ihe pa used. tokens 

·lb help poor ho 'spholds to hive occess 10 • FBE units con oe collected / local vendor • Ver.ding ·noch les ove,lobilily onrl gecurity 
bosic e edfic'. • Ab·.oyb check taril[ code and supply Avoilanifit• .i•hin the 5 km rodius grcup 's 

Through ths grogfamme. governmen· provides codelen :clleding /ken con·prom 'ed 'e '0 th' Ind vendors 
clos ig down lor ser.•il reasons 

lunding lor 50 kwh c' free eiedricily pe, month Communicalion mirately 
to poor iousch/Ids. Way/"ard 

A®r•rv.'I 
Siok.·holder. • Councillersbrie•ing 

• .. ..Ilechon prolects frorn bo·+ 
• The • Wordond W.ck governmenl provides d,rec/,or ne€Nigs unc stokeholders Revenue •rciection•O col(el 

fu•c;ng • Corn.unill/curellve•emert dala•·iher leyd©field aud,b 
• M'nicipallties ore occoun·obie &, the 'Rom • 3/00(irckse o" lemp/fas nid sfir dards 

pro•,sion 01 BE anc se. the selecton wilh . Porip''le In ovr sy'ers. S 

Cr# 0 -'*in the porometers of ihe • M•inicipoJJ•¥ 10 'er,16 Ihe ille/bil,v ot noliorol FBE guioli® onc •ilhin thei • Vendor ./ining regislered cu 5Tomer• boundaries. • Custorrer forums 
Cu®,rm 

• Eskomisisari,ceprovide for FBE,"61 • Awarene' con·®in 
-5 0- Techni•al solulon •0 SUPff i 

HIghlighis and lowlights • M•nimise,Je'llcoi,•ealls 
Funding agreement Higlighis i ..pering 
• The c" 01 'e iree olloco"i IPBE) a Roll·ou .vi·kin the dispir & beal • E.brceby-65 

fulced th,ough the eqi,to/€ share f/m succes#/1. * 
governmenl. Sriter:,5 

• Ern/en, und ,/voal rolled ou' afrer • Or h·.0.4 • Mulic pol,4 (funding) salechon criter. rling 
signing fuilding ag•ement5 • Rollou; Indigent policy 1....ending.../-". • i'bY're,1 /vel 13 Ver, good ar,ion ,5 oble BIonke'oporoach I gene,ale uufo·•,cnd 0,1 

• Gled lokehoders relations The 416 4 ke,pod 
· Fundirg 09 rn.·nun,Colion .1.eer Eskom * • VendM ira njog how to gelede W Service Il.I ogreeme,1 be.een t he Sed,bang Dislrict is excellenl, perlormonce 'nognelic kkens 

municipoli' 0/ Eskcm Gg the se),ce ding' cre hed on Q mon/4 4 0 • Mobile ond discu. benlic,Iri., con<,gultion, 10'In MTN WS ver,ding W# providerinE•komsuppliedore•s 0917 
!5sue •BE loke·ls, no monev involve[j • Billirg collecton, cnollange•, poyrmenl5 10 Es•cm 

nuusiberrejoid ges 
Movhly Ems are subm wed to Conduilor 

InUnIC,pO|* Lor,JJghis 
The slakebolde,5 hove ¤ mxnsibilily towards Pa/wts cre e*peaed k> be made • No roll.oul wrrhin Lesed, boundorias 'bolr v•,lin 30 constiluencies to 395 ord overdue occountl • No .ct, .Duc#Ind Indir;en, reg,/e, Ir p'ace 

cire sub,eaed ro '"a eflodivel• irmple'r,ent•bese kinds al Lailiclivesto 
i berco...%/lowinEskoon./. 

Reg 'ITalIan and accm ens//deve»ff,en•ondpove"90|levl• 
Challenges 

• Cc Jncil re,c ution - dec sion *Dkan 4 Acknowledgeme•/ R'J 
exec»e ma,orand c"'1101 

• Date .. Sincere munle,Do|11? thor,ks wd ' le· 01... . #*/ ¢0 5/dibeng 
• fdcy - indigen'of blanke! approoc' Eskorn s¥slems Munic,polily co leds dolo FBE Forurr members for ·he r ded,cation ard 
• Reg,Graton - customers b'ing along ID using / iumber c. stoic nunber whll. comnlilnent in 

n. mbe., eledricily meler number, occounl EA©in needs on eledrlcily cor,·ribulingtoiliesuccesathe 

inete. iumber Fourn ond coinmilation 0/c poper A 
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21,1 Te,hni,al Convention •• 
Pilot testing and findings of 

the Homeflex proiect 
by 85#no Singh, Eskon, 

This paper explains the obi®alve of Ihe residen iat /me-of. use tariff (Homefle* prole/, ihe background to ihe 
prolect /he market drivers ihat suppon the proi®C, and the pil©>1 obie/ives. Il des-bes Ihe de,all5 of Ihe pilot •es,$ 

thal were conducted. The daia evolvellon. onal,sls mdfindings o'the pil•1 les's wnducted In Tobleview (Cope Town) 
end Sandion (Johannesburg)slles cre also discussed. 

m. dentfied]•le leec Forolirne of u38 • Thedishlo-'srequ,remeitior,wreased were ·he custome,05 ocrepionce 01 ond 
Llarifl lor res,denF,/ custorne.s•ore thar solegid-peok per'oc5 mponse ·0 Ihe 10'ift url¤ lood maygemen' 
.i#yeorsogo, Since I.9, otor fi (Homelle* tech,ologia. ard • Eskorr TWEre•gyfo|,cy?•'hiteroperst,pulo•,D•• Distribul,01 

wos developed Ino ¥OfIOUS pilot pro ects Elruclures' for cos'.re{Ii<live 'oriffs, di:leren 5upport I,•ted obilily to handle the 
*·run /lhe w,eirrie vot,04/0/ hood Homefle• lariff 

cooacily charges oic soph,sli,uled In·iffs 
lonage·ne.· on. eHicienc, strq,egies were for le upper .crket. Tlie supoort slructureg ;nvolved in 4.50 being studied und /ested in the mor</ the pilol 

tesh aded neteriog, billing, customer rhese /00 sh h,ng techiologies • were ro· Theincreased customerneeds forfle•,6,1,W 
con octcen 'reon d fie d m v,ce, 

integraled with the lor,-1. and :0•er =ihic• Jllimo fal' incra•5 
c•st©merso,Is•alion duel teduced hil[6 •he p,Jols 

Due to the chor,ge•. n Ibe wholesele eleciricily 0,0 more volue.odding options. 
pricing sysle,11 IWEDS), E/m'sl,•tegroled T•e tollowilg sifes warm tested Sondton 
•4 2 eleck,cl pb, (ISER, Ihe eledrici·y ' The 5•roni differer'ial in the tar,Il's oeak ohannesburgl ood Tobleview (Cape Tcwn]. 
lupply,nduslry [ESI) ord Ihe electric,1, to oil peok roho encourages cuslomarE lo 

Also unspecified cre/ ,i, Durban, piloid 
disfribiw indus ·0 (E[70, fhe obve tor#F sh,Ft w/ch con veduce /0 

or, 
d,5#,bu•er's 

1/lon,Jnctior vilthel./*Eledric,ty The becorneouldoted pvrchose co,ts and increase prolit•bility. 
ancly. of the Du/" sile d" wil '01 be 

Cens,dering ,nlern& 4 exie'no • There is or inceased incentive 'O Shf' ropoftecon in /, paper. 
I. •slo,ri,al ¤as .i. h.'e loken piece. o •oad 

Each Site CCr,Gls•ed 01 0 comrol gr* I #,sed b.jS"'m cose 10. the Homeflex c Mjee ne Horrerlex Per' r' desgned on WEPS rwO·pari TOU fOUZj 5Ofnp e. Ind I 3.00/ wos opprD,ea b• E•<¤11 Disinbul,cn DrinCiples, cfect,rg a bellw ¤•,gr,meni of •he TOU [TCU3} Imp e, with approx,motely 50 
;e¥ised busioess rose re=ommended o littto . WEI consuner5 per colego,• 0- ea, h site, making 
sfrotag, 01 .il... 1•oll. /il si., ar Th mes to occurotely reflic· Ife one;:perimen-•c•/|0/50 cosl o{ Cor5Jrne' 

'le slruclure of tne WE' liff tog. her energy pener/hon ond consequently provide All W il·c cor,Jners on /e )4©D,eIJer P'. wit•, on Dulor·,cted lood managevent devixe Dri:ingsignol,thot•voudreduce/epwihose tarl"swereretroftledwlihloodmonoge,•en 
[Yey,ercon//I) Ihat would be provided to the cos,8. ikereb, resulling In imprcve/ "1 devices Nich ue·e elherirre[5 ins/l'd 
45tomei as pon I Ihe Homeflek pack©ge conir,but,01 -o• ·bed/r bulor. I le h. .aili */ge beolers (ge... 
A resderhol tine ./use ITOU) ton{f ./ or Ce,1.oIl¥ switched The Homellex piloU radio :Dple control 
•esfed ot vo·ious s, te,orok nd 1•eco,.ntlyc•=I de¥ices, 

le oeried 1998 2003 (inclusivel. Theobiectim 'pdo.g 
The W uater sloiage h"ter sYster,1 (PWSH) 

The oblective Ti• .Ima• lin, 04 'e plle' studles wos wos or¢•rommed lo switch . cuslom,£ 901 
tedetermne whihe'oilms-of-use TOU] wo·er„c-geheo'er5during,henomirgond Theoblecilie of Ibe Homeflex p lot ornlect wc' priring .lo w©.Id ercour.ge custorner"/ ever,Ir] pea' periods 

I develop ...•roc.. . ies,den# T m. 
a 

sil thel, electricity CO•Svmp·ion Iron, peok 
use [TOU) iciff ihil weild penefrate Ihe .rrer3 •iere given con'Invokis educa·ron to oH.peck peiods 

/3 orke# d provide incenti,e·; ¤ ld benelit9 ·o c9 how to n,unoge,he tor,H•5 well osother 
t·,cl *re -es•ed In the plors e cus•oner. which wc,Id ullimotely reat in Other <,spads ele·©, effi(,en,y i110,ri ·en 

f 

oM rn,sohon 01 t 1. county s peck demond 
CU•Ve prol,le 

Mark/ supporl DJ.n 60 Summe, 2000 
Winler 2001 I 

The following morket drivers Ine· cre ./t,• 41 Winl. 2002,2003 
suppo. 1'18 impl,menlolior of Ihe Honieflex Summef 2002 

pockage 1861•,ew 50 Whie 200,2002.2003 
%um= 200• 2002 

• The con'inued Inrreose in Eskom's peak 
dernond and requ,remeits for increosed Tae I Sui•:,me-*ic'se,rced•0 00#•e for 

ano..er Wlering copoci t, dec•tio,is ihil need fe be mode 
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2!st Te,hnical Convention 

Consumers torgeled by the tarif[ Tk relchonship implies thul d u geyser ironth or less over-his per od. The polentiol 
i.livoled teriff ,5 Opplied •0 tonswmers ¤udience for such 0 toriff noy therefore C•...... liconsurrers w,I ./. 
wil, le• hiln 500 kWil/" cil, negreinic be ·he proportion of customers .ho use 

Dulacollected inthelost 10,eorst>yo »10® consumpt,on, tlen diminishirgeturrs will SOO kih/month or more. Ths constit•es 

domailic lood reseurin pro,ecl in Soulh Ainco result abou- 60% 0{ this cus-01/r egment Il 13 
Ill w•' clieck'. I ' p•1, ,•I ,/. oer•elro'ior o 000 consi mers) F2. 
hol w,]ler geysers in rommL Jnifiet will differenl Po m,/ oudie•,ce oj E•On, I ne 0,0 

Technical evaluation 01 $ltes 
levels 01 consumpt on. 

Abo.,1 52 CCO houni locd readings .ere Fig 1 d VS•rates the ·indings Eork point From on Eskwn polril of view, smoll Ind 
·carese'ls oggregale measures from groups iradiumdom•ticcont 'me,unconvertionot coile/Mdd nrgthe coufse©flhe pllo'proic I 

onto o pro,e / dokbose at Es,orn 
0- 60 Ir ./re haL sebolds It o research 'te mete. he. tie Hornepower' torif• are /11 
olly c./.r plentiol torgets forthis 'pe of Iriff. The d/l iesopic' 

The rewionship betweew conwmpit Land Al anol,9,5 01 bese ESK¢m consu„e„ is Al, pilatica/ro• sile hk wos bilered •c 
"/H penelintio, in ·lie iegion :{ 500 'Wh prese'led n 'g. 2. Abou, 75% of ih" 'Kclude consumers wilh incom'/4. dnlr 
can be nodelled as O 5 fep 'undion. Horrepowercomurne'lused '00O km per conwmer: or o »ecial' TOU tor,H 01 

Sond/n . periods 01 cho,ige where the state of 
lesomple/con·rol expermertwas Locer,19 

1.8 und after{ fering, Ihedoto :/shown in Tab : 
0 

1 was usa be 
e.. O 0 0 

. 1,/0'Jor5 0'pfOS;Fe Ndd,coion 

1 0, Ilf> ide-,9 

0e k i l° 
• •An investigalion wo5 corned 

the ddlerence in load profile (w m/ vers„ 
control) be/.een cor„.e ·s with the scme 
levels 01 consurnption. and k lest Re 
p·,conce of lhe cousal -,obles (lorili 

O *,* TOUI 
0 50( 1000 1500 MOO 

Con••mpt*onill-h.•h] For Ihis pu·¢088. sanple and contrcl 
cols/mers * e binnec .ccording ·o disc·e'e 

F 0 1 Rele•lon•hip rili•ren h/SM pe,Icir.# ind cnr}ium/6on iii ranges (ie birsJ of 
com/....(So. VeS IR./.'994 .oc3) cons•n·ption over the 

some firre per,cd fof eoch /I lo derive on 
airm prohle For consumers „th or wi/"1 

i 09 |---7 2·pal 0-3-parl TOU 

9! f--7/ -he als c· con,unplion hins were chin 
s.ecilicallyloreoch ille in order Is mo*im,58 

prnba.*Ix,mu 
theca"in'> 01 re 'Its o· -c' lointiri 

D'ririn 1,4 proces' i· 6,•come appoier,1 the /4 1 
simple designo{thes,/criner,1 was, :.rginal 03 

o c onyoltempllo bln , onsumersled to o 21 rlse 

/ in le.. 
Cul 

le.in' 

11 Agor•gate probles werr geriera'Fd li 
0 500 10001500 2000 2500 3000 3500 4000 consuiler5 ineacihirrordtgriff. 

Cor,•umptlon Il,WI'l'h] • 1.our Omoold,¥1 
/ 2 Cuin.*•mbob,#4/•trogeranlhly•nnwmw,09/.Fien • .m•»v,r' do¥ ron•mc. m• 2002 4/, weekdo,/weekend) 

• Season (high/low), os de-Ined 6, the 
toriff. 

-he d,feiances beveen the control. TOU2 

11 1,44,Al aid -063 ioriffs Jr 'he d,Veren'penods ware 
I so used 1/ I.vest,go' ihe fel'lle eHect I 

r tv 
1- 
=Ele Ihe tariH on the h„, 6/ /Id profile & a given 

tim.of,hedo, 

These anol,se, ¥ian 6¤sed on y on ·hs 
mmison of protiles {or consumen in Ihe 
sirril'r COns'Inplion •los5/. and ignorec Ihe 
etreci 01 the tor,H on * onsump·ion 

F# 3. A•e..ighs,oson•eekdo, p•flies. mid·-grraniu-.1 n Fig 3 /lows the meosured remonse to' 
....•... 98. m cd.ror,ge con"ixia in T./le'lew, during 
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21 st Technical Convention • 
Also apourent in thii sub-set is c poor 
indicotion ©F recove' of the shifted energy 
0* even•ri• pik 04' te HWSh load w- 
restcred, This & an nd,cotion ot noise 
assocloled •·an ow sompie rumbers r.--A 44 -,/17= •. ¥Jr ance between the load profiles el 
consuirea + 'gm |Qr In•ua| consuniptici 
l op/(celtic, old ./ corv•ei impolon' 
iniplicatiors for 5or,ple design / such 
domestic consumers 

G'/,e'.'',/. Fin/Ing:of /he d/1/ evejuotion 

Fi, 1 AV,r,]9• high.on w,rAdcy pful? ies b m d mirge u™urr,rit Ef'ec· el TOU2 versus TOU3 
i ./*02. 

Our olialysis of ints dat, indicoted Ihot I 
el•ecj 01 TOU2 is ind,SlingU,6hable Iron 
TOU 3. A,glyses o{ the difte·ence belween 

C me -or,h show th a tie vorio, f of TOW JSed 
is stolisticg ly insigni-,cont 

This s cons,sle/ wi·h research warcr, shows 
high·/d consumers ore reloli•ely ,•elas·ic 

-now to ch"ges in ihe pfice of ele<¢<icit, as a 
. 9 lip 

The etki of r'Uyen" MTOU 

We fouw Ilie effectof TOL versus ron-TOU 
to be s 'tistically very significont, wk.ch 
•uggesls •rio• -n,4• 0111•e piotile rr@drt ca•ion 

. winessed were simply due & 1/ op/a·ion 
02/C'....... 

cf the shedding device5.01 ed on ·he 

4 5 Moded-!egehle/·,0iwee**ilesk#DUM-ers cons•mers ./SHs. 

fo, 50-*,e-*Ne.-01,20)02 El'ec*ol TOU •Qi·,H5 en e•ergy consumpr or' 

consumpl,0,1 Flg 4 shows ihe meosuied iesponse /i mid· H ,+c.ical s„los dot• fon corlsurnnis /lhe 
high season 2002, Aggrequle 
$ Ms sile wo, (bour 900 k'/1,/con-ar,/ rarlie clitomers O• 50'Jar©n durina h gh Ites *c. cormleted ..the 1©ad •cfiles on 

rnOMI·, Ind peol ilme sl•do,ng I lis me heas©n, 2002 /0 Hoe e 4, databose. and before/oberte/s 
were •5ce,toi,1 wl,¤+ elleci lif c•ny• Ihe 

Wog G «ected by radio g" Aggragule consumplon / +Ills slle wos Me+ of •ne lorifi hod on 'e consunplion ul 

Pigs 3 unc 4 show locd piof,les il,0, 90,·E, 2200 kWi•/consirner./rriontn i 40 HWSHs of elednciT, 

been normollsed o the c- Ihe Son'll consumers were contrate,! by I. consu molion 

CO•NO• group m each loculion lhefigures 
ilmer. These timers coula be over liaden The ngan consumplion so(e'y dur 10 

Shnw Ike confrol group (CON]. 2 pen TOLI by Ihe consunners T•cief:re rf 5 possiole onse# of TOU' or T.03 wos lou• 10 6/ 

groUP Fou2] Gl d 3 po l group (TOU3) ihot shedding f mes were diyer,ried by ihe $+0'Incnlly'osignifignd 

conscrne,Sf •n c>.der 15 betleT •u,( 1he 'iv•ng Nail"01 eflem,nodelling 
DiAeml•ce5 6*01 trol and •OU2/TOU3 1,¤bits 01 their households 
g o./ Im distiod. Abou 0,8 k//£0'symer Agenerobsed ood model wos wdled to 

°PD- o hove kn /,11/d 'fon the Aboul 08·' 'W.'consurner oppeors lo kive eslinia'e 1,6 efiecls o[ 10.,3 51,9,1,la cl 'f 

0•eroge L,ble, ew pe¤k parlods, gi,Ing o been shill/ pin #he overoge Sandion peok r•tional load. ard on re•e,iue Imm fhes¢ 
reduclion perioos - 0 70% Consumors 

30% reduclion. 

7/fferent *ses to TOU2 ¤nd TOU3 Agoin, +Iw dr{-crant re5pons/ o f TOU 2 end Consu rne.s .ere ow,ded in·¢ »,0 groups. 
TOL30.1.5,180,enolo•sli,/ ior'he 'bleview and Sondlo• sites. Lonlial 

I /,/ s te ore not .1/1/l| consurre„ and consumer$ suble/ ta TOG 

Dcta wo: 1hen eitracfed for Mhese mmi, 
overthe enlire Yea· 2002, as ·his wasthe imB 
intewol wiei load con·rol devices (01 some 86 735 

7-8 fo'm! * ine//3 Ind 0* 01 00/ &,te. 
79959 

8.9 0.70 
This doto w„ then aggregaled irt© 64635 o meon 

9.10 0,57 wi lood profile lor consumers •ith and 
0.72 1 0, I. 

1819 without TO J / eocl sile, 
81 223 

C 71 1720 Using •he control Inc flie p lol •on,er 
b}e: E*#.1.•0•¢0,•u•01•••00&.4·jngu•eroge groups al eoch slie, I I,reor 

*h·,e•.ar,-F.. in·erpo'o·ion 
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A request For on gutomoted wele-in/ lood 
morogeneniond dolo "Magemen'proposol 
hos (]Ireod, beer sell oal i le,narkel 
This Reqd for proposol 's cur·eill, oeing 
evoluoted by E B<011 Dist·,bu·ion 

tr 
The selectid technologies will oe tes-ed 

*9411 lor implemen-alhon reodiness. s,Elem 
irlegrolion. so ubon pericrmance and 
custoiler gccep once i. o Proof of Concap' 

'701,2Ot- 'Hf,T•».ill 
phase*hich ,$ plonned forhe last quorterof l-K-1 01 2006 ond eor, 2007 

Con€lusions 

Homefle, mav be usel/1, pfec,ised on 
conwmers using more Iher, 500 kWn/mcrl' 
The polentiol morket for ts toriP in Eskom is 

1---1 ¥•EPSI••f 11·us ubov/13 800 corsurre,s, wi·h •ggregcte 
cogumplion / 960/ 1232 M•in/mvnth. 

The diHerence be¢•een responses to o 2-port 
126! or 3 pon reside,lial Horne fle, lor,H wos nol 

distinguishable, but wos di/rguishuble Trom 

Thentroductioo ct o res,dennol Horref / 
Pg 6 Schemel·evo,uoi,o•o•ihedcmes'cal torif· did no I appear M chaige leve 5 ol 

Con5u,Trp'ron 
model 0,03 bum oeweer Ihese wo goups Ic) Network lesses wereadded to the reats 
o c.i ners. 01 #ch liAne 01 doy ove, 11 e ©f n aboic toestimote Ic' 4 'e oulk An hourl, lood model was esiblished in MS 

le,el. Excel d used ic eshmofe ·he resporse I 
enlir, yeor 2002. 

HorneNeglorcdabnedg,uup of 'Imi.power 
(d) Apply WEPS .O pricing to the result of berelore 8760 hourmodels were os6em MIed cu•omers The W,moted nalional netwo' 

(c] obove tc orri,e al .cos¢• forthe hulk 
for z / 01 the pilol and cptrol groups efectof Hornefle•*05,0 •,ove 65'087 MW 

supp')lothesecustomers 
cot of Ihe morning peok penod ord about 

The model has Ihe follo-G shortc-,9 (el Presem thi resubs 81 82 M. out 01 1/ even ng peak period 
bul "s indiconve 01 tne uncer#ing shope 

The model ha been used /0 which e/imci he functions /ed ore primul, re oled 10 1,/107/ eli belhat ilisthe toril·./.•3 Iheglue 
of <0....rom ..es. Homefionsales. purchogs and'ysin 'ulkoops/eloods'ecd,nodevices nplcce 
demond olvanous hmes offheyeor onerahng nor,rally cnd urampered • Eos,/*esl d splacemenl aid diflering 

dimoles©fthe,evoiles The Febul"s Irom the model ndicole 1,01 Inordeflornokealood,nonagornen'•rotegy 
le Impact ot the ·or/ / o nnliolial level Ig • C./.lconrollerver.shmerc©ntro/r ii)os• su€zessfuj, 'e{ Js!©flier,nu3!seed,ieci 
marked 05 i, show, i in Tobie 2 The loble Denefils A tirre of use ·uriF is on extremely 

• DiHeremes in Sot,iday' re•p-se al Ihe shows 11/tor. al. overoge weekdoy, oetween afleaive 5trategy inot pre„des immediate 
Iwo 5,teS 64andEMWmebeshillodouloilhepeak mie,livesioihecustommodoloodshliting. periods during 'e hig' season 

I.Ing this mod.lf Il'e 'pilal response of a •hersby reop,ng direc• benef,ts. 
group of TO J consum"5 ot Gn, nrbil·ory DurinG low seoson weekday, ·his reduct or Acknowledeements coniump,ion level can be q"uly est;rnaled indemand radurn signilicanlly,-mo¥be 
(g ven tne nomal concemsobou, exl,upolohon obe 41 ./ of ihis hgu. The nulorS w•h fo ocknowledge the 
lulside oreas /1 opplic/bil,I) cont·ibii'ion•01¢he ..ible Implementallon strolegles follo•irg 

• Jeremy Cheek, linos© Fig 5 shows the es'ncted plle· and cortrol From•kepilc tesisitwosrotedtho•lhecvrren' • prot,•cs ul Ihe D' 6 two pllo! 5,les after m•del ing. heumis, Hell' 5.lu'ions Eskorn D,slribu ion 1}JS,neSS cor, supporl Ihe 
Fig. 6 Illuslrotes the Mluation · process n Andrew rrplemenlotion of the Homefle. lor,4. Beirisloid, Berrisioid Power 
./ ihe hourly load profile models were Monegerrerl Service, 

.. There • howeverK,me concen rego'dInglhe • Handik Barnard. E,axper, 
nieteringtec"/logies,/ecapilolcosls©flhe . 

The te eva|Jile S'i,rle,So {allowing m/hod was used 'vold r Es'rom 
melerond la metering cd billing inlegrat 0,1 

ihe eliect of TO U soles Ind consumption al mediums Noles 
rictfon(,I MVe•S 

Witi, Ihe m ,£51 orrounl oF fech,nologi„.1 Te......al·ch p.«1 
(o) Theon„uolhaur<profile model c. TOU products ond packoge, avoilolle in the [21 Sout„ ENom Homepow„ lin .02 un, /35 grid ental grouos was uged lo estimote markatploce, Investigollons in·o the rreler,r•gi tustomer MoleE, over •6•, 2(*)2 /J,£e dol 

ece·,sumeigtoupp'00/using.ggie.e ¤-=' Dgeme'ondbill,•gasoectsrequ,red dio*n from 61- wles doloba. CRPh Aug consumption as a varioble 3,2004 
for implemp„lollon hove 0!reod, begun. 

(W TOU 916 con·rol sole, 01 he 0' side ,•ere .31 polenlial I Ihi, sil is lililed 6, u.ceMc. 
eamoledbagedon TOUandllomapower Nwierousculfing·edgemelenng. 6111,[10,10(•d 5/.rov•,ding e,/ ter' I. 0, 1998.1999 
teriff -de,s. oppliedlothe esu,01(0) monagemer,Ir.nddalornanogementoraducts Ii] E•kon, -•©i-ep ower cumornes o•ly 0omeshcl 
al>o,e hove bee, dentilied a· compelitive prices 2003 I 
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Tough enough? 
Need a stiong cable conduit that can take the knocks? You need Kabe[Ile," . You 11 recognise it by its 

unique yellow stripe. Kabelilex conduitis manufaclured from wrgin H DPE to SANS IEC 61386-24 
And thanks to the reinforced external corrugat•ons Kabelilex has 5 times more compresEive 

strength than upvc pipes' and far superior impact ;trength. Now, would you argue 

• with that? 
I. ,•eld.1.•S.1,•06 

Manufactured by Nextube 011 708 1659 
info@nextube.co.za or www.nextube.co.za Kabelflex 

•>Se, 



D 2Ist Technical Convenlion 
Proposed direction for 

domestic customer tariffs 
by......../ele' 

This paperwlll Illustrate /hateurren/ domil pricir• pradlies gre lai from optimal and are contributing signi•,ion/, 
to some of le blgg®/ problems in the indusig. 

-pe cholleiges lat face /e e|ectricity row AMR Istens now being lavoched ard to try ond delail / 0; Ikese oul lo dihiU„ 
1 supply industr, wi/ specific reference lo le,led „ Soull.Alricur. TI,pie incli,dr the obility thow „ucs which ore directly caused by the 

dornes• pric•r J proclices gre .6 follows lo measure copoc ly ond Irn,1 the capicily sub ·oplimDI doved .prli rig Prual- MI[,1,1 
serious c'Focily jorN]ges inlhe Copecnd on 01,>le¢ per Year bosis ormored,nomic of leothercholenges¥,ill.,ovever,0,5009 
to a le„e.exten) Ike region. now ond even lime busis obililto opply/ime of useiriffs, addressec 11„ough 'he solliur offeie: b, 
more so in lulure, phe increg,ed pressure the opnon of ooplying peak day •vilhdiawal „plirri/ #r,ift•I, r„ f pic,r-irpi 
e le envir©nrne·,1 by the increased use of loriHs whe'elhe torifft,me penods In / sal The 'ollow ng *teme"sil uslm 'sorneolhe enere,!hedemondtoin:reoseeleclrif,coton dynomicallyondossistngcustonerswi·hlood 

serio us symptorn, / :11 suggesl *h/ir,dust-¥ in Sou'h A,rica' t'e Increasec cos, 01 gric monogerrert. 
5/ocing ma,Gr chollenges 

eledn cation, the slroin on resource3 •na the 
•ally clili• e•gineers and occo•·anls should 

financial dillick of municiplies. • In.ausareas#Jokonnesburg,T.hu ne 
knovihowlese proclices wil be ben/:,cl 10 and & er mu nicipalilies developrren# 

The ihoncomip of •he urent dorrest, Men Allhough sheri lerry, ievenuell,u•,lrop cor,nc· go ahead becouse cl electricity 
cugiomerp,icingo/melering pracice,ore some,hot,morthl,oodyearyload facto-Il copocity,hortoges 
as 10|lows heovy cro55 ubsidisation, no Increosedroskaly, Ihelebydefuy,r,grno=5,•e 
(cr very limiled copocit, pric,•g signols, no ne,work cep 'I expenddure c. reducing · P°ya inle·ruphorg on a large scole .re 
incertivetomo•eloods·ocheopertirres of tripping/ndlowvoligeprobleris beconing,loreang morecorrmor Mony 
d•, very lirriled Jlll,ty ood of Ihese d,e nioi•ge,Tier,1, to equipnent ove,10¤ ding 

This .vill lead + on overal, reducion i 
almos• rio cuslomer load mor,ggement Inc no capital expend c•Ston,ler. energy bills. leoding • ir /urm Mo,or ture to pro,eas ore 
ability to efec•ively lurher wainage loods increased dispos•b e ircome ¤no ir,creoied being unce/aken to increose :opa, I 
b ir ex",ing residential orias such us is possible to oddress 'ese problerns electric ty usage dunng low lor,H peF,¤ A. 

SO•Ve·C 

throug, fhe opplicol on of new pricing Il, todoy we M. to ask a'y councillor or 
p/clices, applying 'e principle of limited · Poyle'levels,Imalloreasore'hills c# engineer f ·heypercieve /pfoblemwith copac,4 supplies lor 5ubsidised toriffs, low 05 40%. os has been Ihe •1158 lor more 

dornestic larills or procrice, 1 he or&wer would tor,fl 5truc'ures more close 4•111 g Ihe. thon five yeors 
proo/l¥ be No• Th•s reo ly illus,rotes /4 true coz, beha,iour Md Ihersby increosing 1,1£,gn,lu/¤Illeprobler„ 11 5-dthoronce • Mon,nunicip/·iesoresh|I Jrdriscriou 

Imactiveness olle.lin c...... Ipplying u piobler. s r. ert... Ind .ccepte' 0 ..1 financial con.!r. I 
capocity charges, op.!,ing t me·of·use Iri'is m be mode lo addre, it 
a,d · Thpie is ·echrology 10 Ilie Mis•ing cuslomers w,·h ongoing call for ircreasea 
manage theirloocs Problem indicators employmen· 

Ths,ochricol{"tures requiredloin,plemen' Induit•, 15 fecrg ma.7 problerns (]nd 'hefoll©wingor. Indicatorsof,hecnollenges 
,heobovel:an beoddiessedw·h some ofike chollenges ItIs nol,he oblerlive 0,11,I' pap,r lk,t weloce now end h ·he Llure 

' Se(IOUS Cop'Cily sho•tages in the Cape 
anc !0 I lesser exten in ·he region. low 
andeverimoresoinf,1/re 

• I. 5uce on envirormert »,aincre¤•ed 
energ• use. 

• Demord 10 Increose electrf,co'Lon In 
South A!•Ica 

• Iricreosedcostolgrid electrifi'kionofid 
5·•eir o. ·es'urces 

C 

· heed to redice priceL for indus// 
Cua·omers,/ c..0 5,imulate,/dustria| 
grow•h ond ,/ cre•t,09 

Industrfiholleng•• 
Fig 1 £]ectrificohor c05•5..ve•ur Tle ques·ion wiges 'sta whot Is causing these 
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21st Technical Convention 
i hollenges There are mony cou501 Mo5f of 
these # being debal ond 0/ressed by 
various veons ind 'Fateg,6 

-I--- 

is howe-1 feared thot one c· the bigges' 
ww, wh,4 /0 hus the 'Igges' polerit' 

to c/ress Ihe problern, relates / current 
domer £ pruc/,ces /'ch cis no• be,pg 
uddressed The 'ollowing practices R he 
cousp 01 a mciol p,rt of Ihe problem: = 
C=S•ubs-Or 

Mo•¥ people reacl when ·his sub,ect,s 
mertioned rfiey giould /1 r.1. dow' Thr 
Dionlp,op05*•Illnn ic:reosell•eeleclricity 
cos'lothemo,orit'/cusfor,•efs Tkedorneslic 
ross·subsidies .lirch exis! •,i tho l ore o Fg 2 Don eGrit :urr. 

follows. 

• 2&"ik•,•Ii cus/mers l' is I known 
fol Illol C:OF,1101 0,0 aperot •g costg are 
*,dised 4 guvernmer I und "le, 
• ers 0 lo,i.ege cusfarlers. The 
cuirent subsidy ievels o.e considerec 
reasonable o,d :usi inoble. However Ar"h 
#he growingb,Ise f • fs fl•kel, b becuile 
non·subtoinoble This is illustia ed n '1 «40// i 
Fig 1. 

The w.enf brew•n {or slec•rificolion 
cusramers on the single energy rote of L>/ 

- 

Es!:om ismors than 500 Mh/month 
whic i i. 4 mnie Il••n tlie Lurrer'ave•ge 
consumption of obou· 100 kWh/morth 

4/ de·na:*en. The mfjly 
of lose ore subs,dJsed ·0 ·he exient of 
about 30% 75,5 illu"d in tne Fg Fig'A.eaged¤,.yeor 
2 The cve,ge coi·•umplior b •he/ 
c„•orners is more than 750 k/h/morth the 10 yeors since Thls wies ne,nl, d.iven bv bfer,|cer is in ' rneter wn. Tge detoiled Ing bwkdown wil ,s be usul the,ae'logy'lhov ng ly fesan'..toriff •equit,3, 1 le hozte. 
d or,distheretore :scuised *p rT /,3 poper lor/1, ce',for" 

.o•iertore•lip Iheu).eof somenew 
The exact leve'i I cros5 subs,disohon diHer Mar¥ 9 Ihess municipalities b,ie <wec Ihe prepayin'.1 rwters. the rreler will sell 
+1 ficardly be'ween different utilities bur // 4- years reolised the problerr wilh 'his reset ofte, 0 ••hle A Jorge r,Lmbil, of tips 
Fig, 1 and 2,!luslrole //olculsibton pol-yo,r hove. otleost, rein•roduceo vall ever400'Iv ¤ ons, decroo•e the ci,cuit b•eoker 

chorge In most coses IM.er Iliey a fe vill | •f noi inLreasin, the 'Ock 0#C<]pocr' pri'ing sig/cjs co,t ¢0 the ulili• 
differenti/*ir,gbycopocil • I le//se of 

One of Ibe bigge.t probler,15 irl dome:Nc rral' con./.9onal inele' 
-he curfe,i instollolion ord ineleing supplies, Ihe ./ 9 crcu t breoke, cc•Id ...s le Jackof •pocl•, pricing signals ,w/*logy prescils somelinpemliiMtion be ou¢side fhe house. the s„/ or Mdprd'trces Them,rfory//unk'pa|,Iles even 

prolems 0.• c ./ pole or in ./ill' provide 60 A. distribui,©,• 1 phase or 60 A 3.phase boi w. isi•acces%,ple upplieslocustorner•.In vanouscow,uch Therelsro wcrning syslemfor tnecustomer tothecus•emer 
The u•ilii, wl'] •he,• nove to come ¤ul es ..... 10 A i, used fo· ne• elecl./.lon When 0 0.pply £opo/4 4 exceadec, Me 
rPRet the circuit breoker •ill ci" uit breoker 

CLsterners 'r p -he c Jskirl•el then w 
k) rull around tc ge• I· swilched • or A m{19, c 0/5 Ihe cuslo. er will have jn his/ m./ coses ./ conoe. i•/0 leesa'e 
When the hero*ricirculf breoker foiimi Ihelood 

d, flerentioled beiween ihese d He fer,1 supplies cu5torner is nol at home, damage 
T.I.* such wiln ¢lils is os otlinq of lood ir fridges ton be thal in /017 coses 

In tl.e rn(•lor,Iy of 'Qses •he "riffs 0-1 90•¥eve, Iheis „,curred oie not sel by " custarr•er el Ihe 
'e s{Ime Sorne dc ·,eve o ' ght' fgher boN oppropri•le •Lze o• the trip diffe•entiot·on 
Clulrge which em/tes Ihe 11=osed netering . There 5 no ass,s' ice lo help Ihe customer oetween the c./fnerof,3 III=er is 
•d / .in,strction cost 01 3·phme supp'Im n ......in 1/•olled copocil ll •01 ellectlve thereby t'ill •o•slrig Ine u¢Il is 'sretresimply ty eosierlooNow o much 
8010.1994 olarge nuinber/,unicipnilies, circ6,1 .eaker to frip 

biggersupply in orde••o solve t4e hossle 
.peLIC,|I7 In lhe Cape, were opply-opoc ty for•becusloner · The b... ploblm with thi'is Ibe 
*rges In R/A/mor,4, bosed en inslojjed bypossJng 0,1 prepavreit meters ..d 
Copocily lest 0, Ihez weie obcnd[.,ed in • With prepayment mite•s }·10 c,r•u,1 d.usgrodi'g 01 circuit breakers li rig 
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• Spoce neotng,slo•ely done with gas. -- 

Duri. le p./ lew years 'IBcfricity 
usage hos increase¢ because of •orne 
EDF *ls copacity, but in mony coses 
t•ese cwhlorne,1use iome form of sloging 
devis. 0]10*4 mirimum usage diring 

4/ 't.,/144 +4'1 li* peak lines. 

,·4. 1 • The olo,or ty of howe•olds cooK *Agas. 
Ovens are "ill mainly eleciriC 

We know 01 *he experiences w d troub lest# 
[skom und & ier .lil,+ies /ve nod iii inok ng 
-OL succe•,ful. Later in this F/- id be 

»4'N?. snowr kow this can be done 

The bottom lipe s-hortherno,orityold¢me c 
4 4... cu•lu,i,ers,n 50wth Airicc ore.· appl,ing on' 

|oodnonogements-ro¢egie5. 

N'"1,6/ /0 e 'dive;y rn :,Foge d,ring e 
.;srs 

Thern Is no /11!ty to monage loocs ouring o 
mr„ powershonoge crisis' The oily mecus 
n some areos is 'e limited uhlily geyse 
conlrol onc tne 'd or tne puolic me¢had 
used b. Eskon inthe Cooe 

. 11 01!jer inechin,Ems do nol exis' 1•e only 
meons ¤ ie 'cedemordore 

ili,0/1*''lli,1/,1111,4 ....... 
• Toreducethevollogewdcmed,cl,elworks 

Th,s iduced votage reduces the //ely 
-- 

re5,slveloodsold©me'li•cuslon m T'lls 
1,04,eris notolwoys possibe bcc Ob.8. / Fg 5 5,n,v'wed•Fle 
low voltage problem olreod, exisfing oil 

doneby cukr,wrswhenlheye•pe,101:e equipment wos Ins,alled De*itells, overtle network, ow·ornaidequ maw pmenili, 

0 cop/Cly problem cukmers,rdic:led "I· was not so bad doihis is rot inslolled and Luch decreul.ed 
voitagesfo,more ........ou5. 

Il / cleor #at Ihe current m/hcdolog• and n knce, domeslic /5•ornoisor TOU torifs, p oblems 
techrio|OU¥ does not lend I¢,ell to effee,/ *ere sign ficort load shil,Ing wlsionce with 
COP'clry rnonoifirner,1 Despile all of Als. lechnolog, is provided lo witomers. le • Interrwo·iii selected areas, Thisls 
5¤me utilities ore do,rg .0(] rel.noble domeslic.Ckisou-5,delenormoldorries-Ic ext•l,ely dis.pl•e to custorner•, cuuses mony other//•5 slch ..1©lencer le,el of e4ecliveness. peaklime 

occidenls, lo• produ•tively etc Il also 
Th,5 puperwill later Illuslrate how th•e !25 & olher words *e profilo has been invered. reqJire5 0 signiliconl 'mourl of •oik 
con be addwied -lie' doths foliowing For ut Illies wilhoul Ike necessor, 5CADA 

In' 

Lock '' 1902 sh j' inceries Appl, TOU larill wiln sign licant 
dilrenhohon n r/es belween*hevorious • To coll on cu/ornen, using the medio, t 

Thmre 5 curm.tly I I In•en·ive for domelic cer ods reduce I.ods The,rain probJe·r •vilh Ihis custorne fs 10 .I Icwl lo the :heopertimes 01 5trO!.gY Is rhal &0./cuslomers conlribute •he cloy, excepl . u lew dornasfic cugorilers • Their TO' larilt Ils© feaiwies o so·coded fo 
*rod loriff /ere lor 22 lilliextert wher.s others I doy simply 

on pi' proiecls dor 'glveo damr. Those ciste·ners who days in the ,eg, lich ore defermined 
Rece„1 ,he Cope have go to the power problems in .ffort or. no' 24 hours belors Ibe l,rne, Me ro•es w|| con·pensuted 

clearly il ustroled 1.Jlthere is sign,ficonlload and ·hose who der, ore 101 Fenal Bed. inc.eose cs much as 10 Nmes d,ring 'he Over shift pole,i,al br domes*ic customers longer perioos of time, this . 11 ve•coldis. 
be£orno unsusminable Decause no ore 

The Inod shitl ng by oll "slomers bul • From the •le·er a sel of con!0£4 is will compl' 
specifically by domesnc cuslomers duriw providedwhichswitch osfollows onstoll 

TI.is paper w Ill hir Illustrole h€• demand con •ven ng pe&'as bean se e-r-i maedc».o.i.dunigs*ndord 
lo load profile lorle Cope<>werlhot pen©d 

be nr,d d peuk, ond dwing all enly & rn o mgedeffective, ond farl, d peck uing times 

almosl become 1101 <7 times serious co pocl shorlage. 

8 lood shift ng by culornars caused • Using these LOCk[)fuse conloch Ae o#*s cusiomers 

significont 1, 0¤nven,soce le¢o.se eve.hing con wire ·hei• houm 10 /he voilm Ore of ihe bigge,1 Droblems ccused 4 
90' lo be d,c mon•'lly no 'wtomoted app|iC'liOrs the rro„.subsidisation of domestic tariHs 
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is ./' d r./kes 'llemctive Convention 
..ne,gy slurce' • 

uncor' De/,le. 

The Elecificily Act makes provisic·, For 
. applicotior of coshrefle.ive ta·iffs A 
wkick will pion* ·he elticierii •pply ng of r \ 
energy soume. w-h due considerotion tar 
envirg.le/1/1 eHecls Our induslry 5 folling 
•hi5 requ rer,ien• inspode5 V U J\ 
Some exornoles· 

• 6"larhx'ing 4,0 r!,Cons,dered oneol 1». 
Ihe,noztenvi·unrnen'lly·Triendlyrrclhods 
o heo" witers almost nonexislent in -- - 
Soith 'rico Ifeleancwaterheotingwos -- ...- 7• CE-- 
priced cost retie.1 vely mon' morc solor 
$,sle„i. wowld be inslolled I· is hwever Fi3 6"•nagedp·gil 
appreciated Ihotlhe cos' is g,glifical 

-11••ID,ao,u 
when •hese loods ore managed .m 
a nollonal copecity Ind local letwork 
ccpoclty pcint cf view These practices 
make eled'clt, wo-er A he'ting inuci no 'p 

cornoeliliye *hon solor hea'ing 

• CookIng wl' ./ 15 much Fr. re efeL·1% 
and e'llcie il lLcin w,/ elearic,ly. W,th 
I|ectricity e50/c,ully,r' poorhouse,o|c• U \ 

£ A-41\-1 &- thelosses{,reveo •igh duc ·0 use ofcld " C'ea...dine'ective.pollonces. usee; --1-Lb--' f . 
>f ' 

ed, domiged•,idrion Jlingconta ners 
end poorpractice swchc5 leavirg pot lids 
ope i. alwoys seleclirg ·he h /hes, sell,1/ -- -- 

on the ploles, e I. 

• 0 7 Spocehe/qw,*heleclr,city,soreolthe •onoge#. 

nloslwas,eful¤pplicolions delectrici' In 
lo l ore emicle./ opp ionci 15 nor warrorted • i hey oHer lim ited a coil.fired power feedback stolion coo I is crushed ts *he ut lit 
n nic. cases 

6, rlied ureon,rnent me·ers a 94 •¤ hcve i reaN haol Then wole• is no regular 
feedbock 'lil,es heed ludy I. pli,chas' lo creo¢"eorn ond fhe slearn is Becouse 70/ fori#s cre no• oppl„30, 41 Outterns / 

run ®oughrlurbine Tocreote .lilek 01*'!cotions,npeal:'Imes--Ighilign·e custiner'r but Ihit '•05 r,0 
3.rect rell•ionship .. cons/,9.In energY o.Id a large p. lion 01 the energy not neorly cs 0•re live as ihey should be The ,}••1,5es needlo be vlsi¢ed in efder i' lol 'o condens/tio• Then le turbine H,gh no• 'echnic/Josses fo access ·lie ... ... . cumullve 

turns •he gpnerulor lo creole electric •y consunipt 30 reod,rg COn he •oken from 
and le electric ty M trors e,med ·/ gh Thereo 'e st Il frany :,Teus where ion-lechnicol celoirm#. Somerneters,•Ill'Ip.o 
vo'klge, Iher A istronsrnir,d oil Ber "e bes cre very fugh This remoins one ¤f ndico¢r if b, ...* ....loce, 
le/th ond b.ead# / Sou/h /4,00 1 is 'he bigger couses of financiol problems Fn • Conver,1.onol ramers Gre visi,ed 
'ronslormed down by me,er •c low •ollage again municipel,1,0•. 

feadce5 nnce c •ion¢11 or ¤• lens¢ 
ond, firo® heat energy is :reoted every 

opin This , 04 in e'pecr of e N'.4 b ji '130 'reefror,ths Thi: ollec"gives€] 
in regulow 00 eleclr" heoteri appliest©wole.ser•ces (eedback of lbs consu·np•,0.1 does n. 

• The howe•·er tolol effic,ency of ihls process 45 .ndete h ·he moiom, 01 .ne i Ike 
prepaymen, oreos ihe conscm,Iioii nor· 

less 1+ look 20% ploce In 0'her -,rds less *an Mchnicollosses©reshllal eo9 1096, or {,ny olher L910rfration in mar, 

2096 01 0/ calarific volue of Ille coai of the old low-hips the peyme/levels a e This Foper will gle, reve/ how thus s 
ends up Qi useful In le energ,y house ifillcs lew =4096¤ndcurrentichnoogya/ Minderirg prog.,5 0,1,9 the opplicatior of 
Thu, .Ttight be acceploble Ir 'hm were me,hodolog¥ lust does not seern I. be ¤ble to ootunal prock„ 
no oler oliernot,ves Whol mokes INS Eolietee prob'em. 

Reimmer,ded 
problem strafegy eve.worse. compaie¤ w,ih other The m,+ed feeh,res /#meters 
CDP';cation55uch<„cooking, ishe 5/OJI The oboie cha.knees cm be addressed 
number/ nou„, s required in o yeor Curren! meters being used for dome/,c using tha follomrg 5trolegies. 

customer, hove ver, In•,ted f..twres loi ·he 
Energy /ic,12 uii'ilyond lor•he customer Se 

• r f'"w Apoly limited " capacity suppli. ler 

Thecurrenil•,0,6//couseve,ylmited re/plectrici•consumpnonoiril/spread swbsid ™d drrnes'ic consumers· 

energy/*,encypelcebeing opplied witn ele/ncil ovoil•ble Their shoncom,rgs ore , Apply hig•lycog¢·relleclive foriff•n•ctuin• 
alow eledri€Ity price, thecosto/conveit,ng 'sloilogi und //Is/follolherdomes·ic customea 

93 



D 21 st Te,hnigal Convention 'COS 

-his may sound e04 but Ihere ore n·onv 
Ar m 15.3 3,7 k. 
(ADMI quest ons tiof leed to be answered 

1,italledco- *' 50 Cgp*'eluiredno·ins,Il • IiI! I reoll¥ ./.? 

Enery, R1? 
W,•1 , really moke o big difference? 

Ansirchcrge 37 • ls,1 orocticul I. inplemeril? 

<»Cit¥ ;t/•VA 0 0 • W i... the cosis/ber,e-ils? 

Frrly r'k'#h 39 267,08 299.Ca 
6.--curren'prices 

Cuit,rmers0Mie •/Inol •4 8 8 Mony will piLLubly soy 11,01 In s s arl 
Irrpossible plpe dreon I wil r, 10./.ale 

Adminis,ation R/r.'h 12 12 
wh,1 1 meon ond how It 16 po•siole. 

C_Gplit, UvA 30 1184 
I will '10 1 ..lh In i lustra•ion /1 the ·li lli 

The wl,6 rasi oral,sls process will io• be 
Citlarrl' irr•le i||65-.Ad bernii· a of lirlne cor5 roiri aic *e 
Der,ord Rti.VA 55 •49.45 & 11 ul niony o{ the i"#cre we|| Known 
E-,g• lili 96 204.75 S84f2 Thi .noly'ls 01 cost will focus on Ihe or.lis,5 

Towel o• the load profile The oral,3,3 #as ·lore 
Jsing holi-bour proliles 01 soi e indi•,duol 
15,01,ers und growped domestic cug:omers 

'•""..'-m h.ush.1,1 WI'ler.•In'h trom various municipol •reo• in yor,ouz 
9..1 ' N. c.,.illy 0014 011, kWI,/ ' Cumni region5015*u·hAfr=0. 
h.us. h,u•s 'vil• m •Wh/m 

• 20 000 colomers •00% IC 50 61 .no '.100 

lighus · 819 kWI/9 
T'v 10096 1 250 5 1 38.13 99.11 

• Annua lood locto<30,3596 
...Fi 100% 1 50 . 9,15 108.28 

1•tle 100% 1 200C 05 1 30,50 138.78 • Peok demond (ADMDI 3.7 kiA 
.D/ 100% 1 1500 1.5 D.3 2059 159.36 li •culd De ogreed thai /,5 represenls c 
How dly•/& 01// 100% 2 •000 0,7 42.70 202,06 pret·y overoge lon·elecincohon, cuslomer 
:2: •00% 1 260 24 03 54.90 2496 he 'oniumphon ls, If or/,g, li 'Ill low 

100% 1 20* 0 6100 317,96 side. The profile ./wri,i Fig 3 i' sin•,10,. 

C>.n 100% 2600 0.5 30.50 348,48 whot s Nall• presented ni worishoes ond 
conferences. This 6.,5 *g 409,16 on "peroge peok 

moch••e 100?A 1 2000 05 6100 
demon¢012,3 kVAADMD 

Dilwo'her 50% 1 :3000 .5 05 144 420,90 

Turnble d.r 5096 1 3000 C,25 0,8 9.15 430,05 Fora' pic / dorrestir cus o•ner,however. thc 
maximum 

P"IP-P 40?6 800 6 58'. 488,8 demond is much higher 1,pic,·1'Y 
8 10 16 kVA ,]sis //m/by the lid w,duol 

Sp,Cal-n, 70% 7000 5 U 17000 659,41 
cLs·omer lo. orolle M Fig 4 l 'is •no* 0 

Lide*h•ting 20% 3 500 24 0.4 87.84 747,95 peolk c-nd 01 11./ 
Woler neal 100% 1 3000 .4 0.9 43020 1186.45 

4/ be irderstood Ihot Ihi• isa fbefore· 
8©rmhele pump W],6 1 700 3 6,41 1112,86 

d veroili' p ugile Ind Ihe et/c' 01 d,•er5!t¥ 
Trhh, 2 hom Ihe ind,viduo! cuslorner up to ¢he frin,· 

subito·ion These 51iould nclude basic charges 10 #* 10 Ilterna.e ene,gy so•rces i[ M,er, high. as nuch os 90% 0· Ihe 
relle. . /,Red S€f, Le•odmi•is,rul,on approprate and cor.inue u•ilily ge/er load 'iclion-•ilde dri™i·¥ 
cos•s; copacit, chorge5 re·lecling !1'e manogene/· b JI in line wi·hle noic,ol The p<able·ns wi• his•o·kaitor *cesigns ore 
custorner's requ red coPID •y' TO J control energy .pocit• 'e..... ·0 moximise 

lot le onnual peak ADMD is no' used but roles OS Clo58 05 ./. Il bulk Iriffs, thevaluetc 1•e ulilit¥/cuslornBr onoverogeor®01 peak 
peak dcy wl hdrowo! raies orld red.clion • Oller incen,ives lo custome·, to n anoge 
n Co .,9 dllilrig mo•of { op. / 5horloge Ile.i,geysersienableme,pplicalionof Thismeor,lholthepeok·hoishouldbeused 

tll•les more aggressive iwikhirg for 'ostailocotion 's Inderstolec bym nuch 
ns 48/6 - 2,5 16'A '311:e, iliu, 3,7 kVA 

• Agis,custorreiswilbdviceund lachnology • Reduce non· fechnic/ 1*5 thro•gh 
I be oble I m.ve lolds I Lheaper .Her irtormolion obolit cc•Inlpt,on. loble 1 summefises the curren• lar,HI· ago ns¢ 
times, reduce 'e im,mum requi.ed power O//IS, Ind lisses per 'reos 'Pical coss ond IYpiccl lo,ge-'udomer 
*#*rg¥ elliciency Meosures: ond then targel Ihe 055aciared problem R1rilis 
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21,1 Technical Convention • 
Customer Impal' Im'.lon. 

. g. (.valed'le'licienl Us, ig the anclys s /ove * i npact on 
custorners 'sasBes5ed, The impoct for c win/· 

Conver pleleitogls 
mool is shown,r 'ble 5. 

Carve#/11•Tnotf,s3=rhag•in• 

T•to||0•Wily •ppilce6 onlv -c ir,of perk times Duarg tie svmn·e f mon•s the 5Qving ,5 much 
wo•hi. mo»Inag dbhwosier•, poll pumps, bolliole purn' less. -oble 6 3hc..5lhe ove/ge lor Iyecr 

Tunlble®erg 1 doad»ce,Tehouisirri,"ing'* The follow,rg co, be deduced from tlis 
*·Pr•eolind ur,Ing#pec•hime./1/%nderd,r.y 

I Fewils'Iner would co,isiderlhe trou'll 
Ible 3 

and eHon worthwhi' tor a sov·ing 0% aboul 
Rio¢ per mon/, 4,ch *be ·he cose 
or, the c'rren..s 

• Mon,„5·cmers.ould cors der osowing 
Ave kWh/aiu.[w,h 1192,865 918,355 ?74,3 $ abo,1 *210 per mor,14 -0/h the 
MOo•peoktime 3.73384 1.27589 2.•59947 eHOM 

36634. 1 
MD 4,639701 0.9762·8 

• Mon¥ c'"mers would p,nic/'·e d 
1:518 4 tkey knew they were .irg o reol torifi 

his Show5 0 cross suosily 01 almost 30% In vios //red Nole JI·oile srau Jction was incrnose ot 33% We m•51 remenbe· 

•his tuge the •orli• 10, ihe bone p rot. o• 'he de·Ke 10 Yield t•e *rne 0,1/601 pel.me,•c thot this incre'•e would be on top 0{ cr,9 
lacing le E' bec"Be oF 

ia·ae cuslomer ,¤.iff is al,nost the /1 3,7 k.. reolincreoses 
s•,r·e. 

EA:orn's no,or co•ocity increoses 
This Indicole,itiot I huve been toc con'er,otive Various oss"/*,095 were then mode Inierns 

4 40·in foct Ike cro•s subsidy is mer' 01 the opplicalion 01 Jocd monGgerne'l, " 'urelhug fhernwouldbe*epigne f.. 

more. especlo•if Ine TT,",po "'64'94 effic,e"' unc ener.' 5,ihing stra[egies os uche9,rieeffectiveloadrn..r'¤genienli-1,ese 

shown ATelle 3 we le kind of res,IM th/ /re ochievable 
is toke. irita consideration 

Th, esul,an·locd profile issnown ir r,g. 6 How lo addres"he issues 
Load prollie impad 

-he profile before 000 clter hange ore 'n prewous .cho i. I. r·nory .roct/l 
This serlior shuwg ihe,rrpect ©I• cu'lonier'• proble·,16 ussocioid witi ·hese compored in fig 7 s•rategies 
|ood pro• ic 'I tlid Mliewl,10 sirgtog,25, m h;whlighted. 

-he key res'lls Forr 'he /ove -1/19 a" 
• EHeclive efficiell eler.y 

sh'.r lii /6ie This se/ion wil oddres5 Meissue, I. 

• Loud sh,4ing When le•iew trK, it 5 cleartbo, dorneitk Fromeprliclice,rnplemen·¤,le,ooln·Ofview 

• Ene'gy conversion CLE'orners s¢,L ne,d 5 gn,licarll copocily b.1 ·he. ©6•rtives con •nb, be ach,eved [jy.Ing 

Table 2 yows 148 0„unpiens used to Mot i' con be ot brnes wher le neigo,ks „amolic meier readirg [A/,4 sysiems TI·e 

sirrula./loodproineforowinterm/•h 're 8// 9 looded ·Ii e :c cominerciol und no'ne in itself „ nis eodir,/ 

indust·,010{··Prok needs· We gre reoll, rele.ring lc u fa„o•e 

:::'....'.':ni?SP'21• 2,3,2 On ·he higher volloge nolworks wheelhere is measuremert. col#rol and cus/mer J nterfoce 

d/wnt Nrne, / the day and fhe re"vt 'Jvers ty with these ©ther louds Ilie re·ducT'" in s¥5•erm bec•,u5e fl,e•e ore the feotL,re" er•'d 

overage dolly,oad prolle foic. ier mont' pee'denc/im:[dthus/54god'ccal by moderr AMR s,sk•ls 

The obie/lie 01 this Roper is not to cdier,se 
Revenue AMR 0%. but potber to intorrn you 'flhe 

bi'Hne New E,i,lin, ieotures which ore reouired bilhese sysle/s 
to cllow ul,lilie to benelit R7' ..4 {rorn oil of the 

03? C 49 
To 'lern/11¥•• 231.8 recornmended ,·rolegi.5. 

0,32 0.4927 R14 R? 1 

EM,il,ne, R75 R!44 ft not, 0,4 c le, oenefils wil be 
0,32 0,69 ochieved, 

En.rrf •hlft 232 9 (ro. pen' 
.• 32 C 23dl R63 1!47 'hereby l'nrecten,n, Ip. cor.bene-,1 c,ng ,5,5. 

197,5 f•ms'onA• 
C 7 R62 1•33 The generol teoluras 01 AMR i,stems such 

0. 45,00 9 1111 as cost. re,ob,44. occu·ocE. relictil•40 
·2.46 

R,62 .m 404 i,rp emen•obilit, brood base opplicatiorl. 
opoicolion lor ¢11 kinds of cuslcrrer5, 

-22-3»'··.111 co*. .clricit, on' water, possib,l lies Ir 
R176 R437 R580 R974 value·/ded sem ces, ut lity network plonnirg 

Tofal bil ...r/m 
•ealures, quclily c• supply rronogement, Exal,Agic •I••il. 

32.7296 etc. 

% di••no• 
Shilt on.i.Ing£..• .'68 -27.33% will rol be mentic,ed here 

Shlon *...d'.11[ 
..404 -69,699 0 1,e le"ure, requ red to ochied e 

load mnogementobjeclivesore named. Tke E*ish.topro•EEL •g•, -59,77 

leoluresre# iedoreosiollovis 
•ble 5 
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D 21 st Te,hni«11 Convention 
Ave.Dge/1,1-nih rMMM".1.-Fir'"'Pill.M" • The cosl 00 r,cni o ihe AMR systerns 

43 nol signifcortly more then current 
prepayment melers This is more 90 

.Wh 
wher reircling of prepoymen, meters 

To'lle,nullve, ·23!,8 0.12 0;9528 R17 R49 is considered Fo- euit rg medium 
-42,7 0 . 0,30 R14 R13 rn-,irrption [u•orne's 

Ine- ./ -232 9 & peck 0.32 0.34115 R54 R64 
• The lower eled-4 bills wl be lorgel, 

1?7 5 from il,dord 0.37 0.00353 .3 R40 makned 6'i sayings,n Ihe our<nose :00 
195·1 . ohe. .39 0,1664 .7 240 fron Esl:om becouseof i©werconsumptio' 

Cal=le»r -146 45 R0 RAM levels arc ·nore at fle cheoper -in,es, 
..101 .212 massive saving5 in copi,el expend,lure 

aid reduced .ef..e.,111 ·rios •nd equipfn,n- foil•re 
due lo overlooding, mossive incregse Tol.1 bill Rand/m R437 R580 R336 .68 
in reven,e due ·c reduction 0- losses, 

.ellange Exsli•glo,ewlari#: 1143 32.72% 
the effecti've proli- tor'lie u·ilily con be 

5hi' on e•sti,g torill -Dial -23,1.96 i.creosed significontl' It -he cirrent 
Shill on p•posed larilf -1212 ·36,# overgas prce levels due lo tne maior 
EKi,ling•09,0Dosed»,ths .9 .15,76 redudion in cost 

*8 • These slrotegies will make In incrediole 
amount of capac,4 u.•lable w•,ci con 

• Conveitional Ird prepoyment meter actual'ofe ofcoosum'tion 'Dpro•ching be Jsed 10 3/p, -he ,rge demand ·c 
Op'lon exceeding & copocity remoining :fed,1 new developments (1 to 2,4 kVA pe 

and cons,rrp•w, Imt -OU turift • TOU loriffs swch 05 ELkom Magofle• existing hou. 
wi¥h bosk on, odminisfrWon charges. period' fecson forlrip sich as exceeding 

co Pocit ouiometic resel ofter'rip due,0 In inarly cases the bre'k·even for Iho capilal copacil, cho·ges (time d,flerent,ated). 
overlcad. expend Ire oflered by AMR systems ord 

energ, ciarges, including high ond low using ·hes@ propised strolegi.is less 1hgo 
=-f pmok/star,dord/DH -peak fimes, • Some Form uf famper deleclion wilh qvick one yeor 
weekday/weekenc, put ic hol,dcy, s,pe, feedback lo tri it,lit, 
peak or peak day w hd·0.01 toiff. Conclusions ve·y 

• Supply""ge being r"re<d. higt rotes. all 01 dynamic limes. The 5.6/22 covered In tils paper 'equ,•es a 
• • Copaci•y ·orilf Lood profile d/10 ....errent oplioli Ell ccalere'Le lo cover in dcp'H. Th,5 pow.r 

including o·wai has as ils ob,eclive Ic copocity /nd capocily . illuslfate to Los,do•aperleederor„6//ion eng,neer5 
anc a peok times olherm•nic,pol repres,11•,Ivesth•Illiere 

Mogi modern sisterns oVer 1hese feo':res ore tilleill'llve q ·c sohing mony oF the 
• Copici·y crps,i moro@ement oorions Sorie or 'herr nowewe, do pot One 01 t.e ,I„Ilerige.5 65.ing the El kday 

n order to ochieve o pfoport,09ote ke, des,gr aspects s ·hol lhetorill calculopions 
he cose fo• eoch redvdion capac/. u-4 is in obviou*differert 9/ und copocit# connot be done cost· -he relworks cre different, se c.5*81 

• Utilit•lood .nonogemenroptionsincljding /n·ly il/ie lieler wi•ess Ille tordJ tobles profiles ore diflefer,1, the =osts are d,Herent. 
./. g.ser cortin for local „•,work cre updoled lei¥ regularly This Is berouse of Ihe tyoes of cistornars ar/,f,erw und many 
ond lood con# From a relional the need ·" dynormc 'riffs where the times more 

and 
perspochve roles con c/ngo or the doy and 1hus 

le lo.ge memor, u.,id calcJbtion neeos The colc,lations +0' each wo/ 1/us yle d 
• Load „09(lgerrent ©ss,;force to the reqvired dle#.u|t' I, e*per,ence hint5 1hot inis 

cull,ler willi,nfornig,101 060/ le woudt,e.vorkablejor/,wicipol,lies Th„ 
-Ol. perinds, evuilable capoi i·v ovxilior, Utili,V Impail I' se even belore ony of Ihe other 's©her' 
coricis linked wi,h TOU oer ods and Municip/1 eng neers ond finan„/ ofricil benelits hove be.ro m,dered 
lopocity I mit' probobly leof krge revenue losses and h,gl' hopr•Ilis w Il st,rnulate ihoughtond debate 

• 1·,10'19,ng wslo·ners 01 variou, I,Sues [0/st,alneed k> be inco•red The following and Ihotsifiwill 9//6,ilcingthesek ndsol 
including aciual coooc h, bo,nn u.ed. tict. help odd ess many of *ese leors ques in·o Iheir •lrotegies lorlhe lufure I 
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A 
21,1 Technical Convention 

Applicable training for 
rural electrification 
by lowde loom o#/ ver,„ Srker. indus#nes Fdwc/,ur, ord Iminirg 'r.1jee 

I would like to introduce you to three people who. less 'hon three years ago. were unemployed, without income and 
desperale /0 find somel ing 01 wo/h to do wi/h themselves. 

These people Gre no• role models q Iher Te vas nioiority ot porticipom5 in -he Also, + ie Imerver,1 ons recommended 0-e 
I soclelles . Ihey ic,e picked *emselves up progrommes ore now el·he' employed In Thr Inlended loold or surpoi leg,·,mare:re, fromlhe 'roes / ing 

despuirond poverty, d forno *Ii. worklig forcorlracto•or hove Drcgroinmes, wherethe end resull wil & 0 
have olevoted •hernselves b being Deop e of 5"" -40!rown luc'0·'veoad su r•s;Id 5MME fc.mol or recognised quclificoilor, fer he 
substance a m, g busims individ'al 

Local labouriob cre•on lar Thelrolly of *he progromme •vos tact il %5 Background 
sustainable growlh ,•roduce• to e....e7 •ornrnuli. Ihot 

tkese people cometr© m - ond in Ilie The govern.ren• is fully .rocess supponivo (and ,/ Cctherine Sele/lirld '-cmplcied he, 5,1/*g energised coreers •or Ihemse/es! marly ®ses ins,glen'I or' cro•ecl6 hed occu,red on /3 diplomo taking al o tecin col 
place iii commullarecs wheil ... Iobour 

m||ege and wi moosed lo somp procl'cal -he 5/reig'h of fhe Drogramne is tha' h !5 employed g "'c, pro•'I" 1/.Imr i 
work ekpeflence c} Eskam Then ,• ,]1 dried en:ournges growt, from wi•kin o portiCJIO• •ar, ir 5toDies, local J abour 5 not skilled 
up o Foosonable qu/f :ailoi, some work yglon.whereterniriallylhe.mmed,oleregion far suc h ....s. res/11 ng ir} ·ham e.he' 
expenence But no emolovnem She b Isempewered niss,rig out on suc• an opponu,1.tyJ Or 8•6e 
iIined o ..1 line troin ng prog.mme in Whil le programme is nol being ]Imltea ampl"c o ll Ine,1,01 wor•, o rura I=lving/'em 
tke Snoleng villoge in Delcreyille wi'h IE-1. creos, the out y ng areas ore the m{)61 inder willi no susluinoble skills once •he pro,ett is 
completed the tull career path, and wof</ resourcedana arelkereF©• comolokd ino orirneposition 

01 •he Shcleng pro,ed She p·oved herworlh to en p, the berefits of such inle me„:,cins Our 
we I eno •gh io sub.equently be employed orgen,sutior has ·se/·fied proied·I,iled 
by c plulir am mine n the regiur•. where she Let's look at le -coming• elled of ihis Migoseneofourprlorihes ard,·id©,i•g 
1105 Ihe position 01 senior e!;cal I 9slrudor s,slem so. has ensureri the follow ng. 
Hei gross mon·hly solary 's h mea o All 4, ·r•irions orea I, eled,ified > people • 

.+0/ /4 using 0«rediled, Iherefore 
R]0000 kinees ele/col obtain skills power > Ihere lhot oce |inKed 8 a su/en ue,nond 

1/ ralionoll9 accepled norms and Sephe Monoble wos unernployec when foi house wiring > apphances ore bc Jgh. 5.ndords 
he,oined the ·um! line progromme,n the aidl / or repcir,d > •here ore r,unleroi„ 

ele/m ed ,roding oppeunilles > services - On successlu| lich,enbuig on 'e ccrnp|*tion o orep He w¤rked prcled wing. 
coscnde•o *Ivde S,/,/E deve/pmenf > rhe ¢fc,rees oble M, cer'ific/5 12'T ,5 anc has nailorclk subsequartly decided / 5-ud• lullher .cognised ond t•eir•lome is •ecord.d on o inll•,scoreefopt;on He•sn,ienlly•ompleted cyclegoes¤nondon ri•1 0,16 regl'ter mo'n"ined 4 ilie 

his Ene'gy 
NTC 2 cenific,te, and lus osp'retions to The 3, mony Droieds foliing out across ihe SETA 

work lowords an ele.t, col lrode diplorro country which ho,e sirmilar do/cables as • Tairin. s 1.nked }o His on 
current incorre !5 orcrediled OTeer 

in oe•,veen R2000 ond the one, */ 06. Hiwec subiect tx,rlicip•led palk, ood en completion 01 * req.,ired R4000 per rnonth in - it mai be tict 'hey leo czn deliver le modules. •ruinee5 nny leoye I. trailiing 
Don el -5iga .0 completed his NTC 4 some -ull phosi Ind con}mence w.·k In e / lie:1. 
cerl,licotcine,ears„•soirl*hmeolen|,ITIng Uienlploymen, In ©JrcoJrt• lin©t onthe • Oncompletionof ihepr©,ect.4• Iroinee 
on o rural line In course ¥ryburg He Ms declins - In Fact. il i, groegot en alarming may became unemployed once aga;n. in 
uremployea ailhelime lic€amp;/ed -he tle-ymh 60% ofourcu·ren·waiculoils A h coss h./sh M rany *heF // 10 Seek 
caieer pah frain,ng wilh IETI, worked on the ceit¤,i loand up unemployed All work thes,gns eliewher€t, Gre • -& liong ./ 

/6 prospects ore nok coreer pol up *I proled n Viybzrg, ond hos sl, bsequently been there lat he mmediole (lay&/ger eve'ios lar 
osorlisansiolos e/,sted as o tra,nee troiner in s, fil,lor prolects enc.,ging, 9/ /adroric./t plo usible 3nd 

Int/oree ri,-„p/incomeisinthereglon cor,5/Jct,veme-hods/ed/beemployedto · Training aired In our proi.or•nes 
I R4500 per.Inth 4 /"'uotic.,around are n. ,ost su,ledloremployment ir, the 

.=I• 5edor, bul,5 0150 ./v sui•ed 
-hipeoptelithesesuecess stories enlistec or LeNemoke' poin'.0 "evia*/4:cqcerns 'r •sell emp,OYment' I'MME] due,olher 
Oprogiarnfresim'lor,0 /eanelw,Ildekill -wvot,beingproposed 010•butchered being 8Kposed lo husines, skills wh•Il in 
|aTer and sioned from scialch 10 empower or •hoH 6¤ked" alervenlion 'hol r• Irie•ded tfuln'ng 
Ihem5eives The p,ogimme began / 0 4 10 Oudify *ople avern,gh• Vi,43 do not Ili•end • Under cerl/;/ cir•/ls. ces' u.r 
ine elednfic/*i©• pro,el wilh aneledncify getlingpeopleLD•©rrolurB-re,herweoffer ompisot on is able 10 1/cu·e f ,]ndi. g 'or 
d,slribu,or progressed to or ent.y·levei Q proposol Ihot maels current cle,nor,6 In le *ng• and fbefe...0 coits ore 
e|ecka course,.ho, culm,noled in o bosic 50clely, w 4,!s! achievIng ¢ho ultimate oblective Inruled 69 ¢he conlillor. le¥/opers, 

I creoll s.stoin//|e work buslneis oppoft/litles skiils oca|ccJrc,|sof¢he•runees programme 
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D 21 st Te,hnigal Convention Elec#:¢0, opplionce reparr Tes,ing and repoiring snall portable circuitry 
eleclrcal 4/nces • Favlt fllding old Cou,econ•ntincludes: repair 01 refrigerand 

NB Viniwr entry 'equirerrer[*: Bosic 5,6-8/ 
• Sole, aspectsre 10//cworkshapeleenc,4 ele/rcol modules C l. 2 ond 3 cr proven NB M, •Inlm cnlry requ,remen! Bas,r andapplia,ce repr 

ele=Ir,co expenence ele/.col rocd,les 0,1.2&3 
• Dosic firs' Id 

Domesfic ·efrigeration repoir .slne5; 901 Ip p·og.mme • Forniliorisalionwilh termnology, toolsind 
equiomenl used in o•plionce rep¢,r. -hecoursecortentincludeA. -he ccufse cove• the Following 

Making off und insrohihg Hex, We ccles • Swoging, florrng, forming and roining • Ragi/„aion u, iu onen)01,0. 
and cords. tuoing • Es,oblisH Re prolitobil,17 OF seleckd 

• "er soldering, copper .ellig orid busine,s • Testng, irelling Ind connechrg s rgle· a In,r..soldering • Pre/·e o phase AC bvs/ess plon. 
/010/ 

• Te'llofmolorcompres•orunit• • Prepolom.*ingpic. 
• Test'gondrepoi•ingoidemeiticeledrico • En€"r g "d rechaigi,9 00 /,igemn' ' Pre.:ant bus'ness plon to b"kers opplionces.,/cl•di. sloves, hct waler D- ap impleme'lolill strategy cy,/ders, washing mor,Iries, Imble ' lok det•,ct 

• 
ng 

dMe/: vacuum cle/refs • Foult findirg und repoif of electrical ' Keep record o{ linincil 0,1171·ies. A 

ANNEXURE B 

ELECTRICAL- RELATED TRAINING 
OVERHEAD LINE CONSTRUCTION CAREER PATH | 

RURAL LINE CONSTRUCTION 

{HIGH TENSION - HEAVY VOLTAGE) 
11 ind 22KV lin- 

RATIO 1.15 
DURATION 15 Daye 

Minimum Ently Required: Grade 9 

SUPPLY INSTALLATION OPERATOR 
(PRE·PAID METERS I .EADYBOARDS 

RATIO 118 
DURATION 5 Days 

a 
ELECTRICAL- (Houi"wlrIng) 

MOOULES 1,2&3 
DURATION 20 Day, 

Minimum Entry Required: Grade 9 
This course forms paMof the ayllabus ofthe Electrical Apprentice Couree and 
therefore anyone wlihing to continue training to become an Arti6an *111 get 

credil lor A portion, 

U 
ELECTRICAL APPLIANCE REPAIRING 

RATIO 1 12 

DURATION. 25 Days 
••Inknum Entoy Re*red: Grade g 

a 
REFRIGERATION REPAIRER 

DOMESTIC 
RATiO: /2 

DURA·TION: 10 osys 
Muit have pa•sed Electrldian Modules 1,2&3 

-CE- 
START YOUR OWN BUSINESS 

RATIO 115 
DURATION· 14 Daye 
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D 21 st Te,hni,al Convention 
Development of technical skills to 

address the skills shortage 
by I N Mobpo. Esko,r 

This paper examines ihe dovelopment 01 le¢hnical/lili wahin ihe eled•Ic/1 di•,•bution Indu:,/ (EDI). It seeks lo 
develop o st/¤hey on how besilhe skills sh/Mole m be addressed. 

will be g„er, 01 wrile / 112 ue len vou are,rtefacting Irfo.ma ly and ·fpe: ufdevelop,rer l cnd trai•li, g o ca,Tip•ny 
iwive• wh ch wher, 1:ker molivoling irdi•id,.¤1s and Ille teom moycar•out. 

logether could hove a profounc inlluence on Asle numan capiwl inleosty of oroduas • Generolironingwhicires,;ts irs/Istho· 
#e way the induitrie. emplo• Iheir sloH ard Md serv ce:, Iic'eoses lhe Inponince of cre not only vs/ul ·o 'e company 69·10 
le woy i. /'ch loss emplo,ees ore t.ined its Compeli-ors •7 Ihe obour marliel. e g humor, murcesc .5/*should 6,coxe 
and developed. lechn cal skills, manogment sidlls 

I greate' p:. 0-/ eval..n of corporg-e 
-Hisionco; irends com, oue In :he elecmer sprerglhs ond weakne- • Spec fic trnining which res'lls in skd s 

o[ fidus/ use only •0 +he •omp•ny 8.9. secfor os J! shies fulher • ore 'oR/5 rrore 
Souts Ainco :s o developir, count• with o niorulad,Tere of procucts uniqu810 Ihe ccpitoj· *k. In•ensive •orrnsof p,•duchon 

wrI gJgn,F:¤•r,ob shea'ding c•le niermed,ate 1¤rge p. poric, ofils pwple unemplc,ed ord company.Theindumwouldbeprepc'ed to inves' in specilk skil|' becouse i- would d lm·Skill endof'hespecuum Thedenia,•ds po55@SS,rg ,•er,r Jow skilj •eveU, The *or, benef:. f-them diredly outnorin general 
Unude'reoerg, renewableenergyond of high·111 /hnic# skills 15 inop/ropr *e os rew s„16 unles,the•/driduol empineespoid 
g€,s re-8 / 'eguir,· rflore sk #ed ord 'h e 50|e fic Js of h um on resource de-lopn•el· br their developrren· Ihemselves 
highly S.I. 0.....5 •. Andre Krock (IRD), 1 nle.madmre ikills 0.6 040 0 c/kil 9 nd wd cornplemeng" 94 nee d: to be encouraged 10 Moke o npu• or, .hich cuf,enl 
The aim / Re wo.kis lo develop a ikills wider view w M lorm Ictin g p olicies M Ming ecoromic growth is heovily rel ont. 
/*. onai„e couses ofskj' shorige and Mh foco. cs. 
hw best exising /'5 con be enhanced 10 Whot is required is on inlegated ord M ti· • Job redesign 
Ineetthe demandstiot©re beingencouniered pronged HRD "'gy thot 'imulkne<>us, 

• lobour market skills 4/9/4 supporl, the ex,pom,or, 01 high sk il co pacity 
and high level knowledge productior. • ch - volves for developmol 

Res ructwring of .he electricity redistributic. will re·,Mgorole 08 suoply / inkerrnedale sector 6 been undertoken b3 Eskom ond • leorn,1, Irel e.per erce 
A u the i at c,ul econom, 0/ pro,lde 

opout 415 municipo ihes The municipclilie8 • Recr,iwer· supportto Icw skill •ob creation inilio•1·ics 
co ect / v serinceobout 6096 /tolol cuslomers • T".over co'·5 
by „rriher and ahs,1 40% of toto| customers The intagralion of lount·,es into ·hee:obol 
by soles volume and •riCC vem"' 50[mni ec©non"y o,af ¢he pos· Nvo decudes h¢5 me¤of • Lebour mob Illy 
•ha •holle,pe, Ihoi ore currentl,locing EDI tha¢·heoltolriment/cor,loorolive©*onage . Eco non, c bene{,16 

Ij 
' / beel ,•ilhin the € ectnci·y hcli•In, fe r u :or und 4,c l nalion stotes 11 no longer forged 
nL/ber 01 yeors at the expelise 01 low Cos¥ labour 0, c..p Some less issues wea ·crsed ;n i; popeF 

malefic! 01 wo5 the m dwrirly .ridJslr.]i b, Michoel Oale, iii 1970 H©wevef, i,/ on y As ¤ resul· Minerous studies Inte ES, have 
•,en 2|oce nver Ihe post cowple olyear; by copi'alism 11 ,5 now done on the basis 01 high new thai his s•gge•,op s c•n be seen k> ho,c 
baoiessucha•'Elt Ewooldlhe'learit,4 Tachnologyski•s,hlohqual yordvolo•.dding "Cbi'r/thoi,9, " wider'amework, 4" s¤rriewhol l d de·• under ¢he SCry€eh range 01 ohemes Re%•ruduring * depa•mental Commil•89 cural tly be,i,g rriarketed by *e (ERJC) go,ernnle•* 

Thosk,JIscasis{Oclngourlriduslr• eSPecjaj|y throutf•r•NvessJOOSASGWAA 
Ihe is- no• been how lo irons/11 14/ In tne preff=,0.I otegories · remains ou- 
nduslry bolhot i rnee'/E./.en,rrent's stoted •ey challenge Developrne·,1 odivities are more sus,o,noble 

when framed w Min broader HRD 06'I ond humor, ve3 ¤• provining 0.0.co5f ee",4 and Skill development •sow€e 
. high qual maragorne,•I ty service b our grownig ecurioni' I•iRM• proce•e$,·Whot 

Ir*#u.grow/pcoula•,cn. Training oid developmenl lim been c•011· dislingu 'hes organisoliol. the ric..s 
cealred or focused on h 9,9 ,•ah,s w©/ #e of Ihe conter lor Irciring onc con'in'ing 

Sirele/, development tfoining sm' CQrried outiour' tha•, of ·hose development thot ke, ock>r, can mobilse· 
A5 a rilaroger •¥uollng to ge· h no,t out employers·hordevelopedort,rinedgeneintive Sorne of the focior, ihot con¢ribule to,he 
of,oui ¢eam, you weedtopmul,se peopfe J,(1 flor) nofflam//048%0/wworklrce rchne#/f thecortex,crethe imporonceof 
[oewed leodership You need / encel"age was r']i•ed, which mer]/ 111/ over rd* the 11·e *rmar ,•„r„•g ogpr,cies ond emphasis 
P••leto coninb•e•ully,0. 5 JcceSS orgarisoliondidno, benefil fiernaitfor"g on finQrri/ bene s (relurn on Lrwes,menO 
of you. orgonisaflon und fo de Ihor. you need or deve»menf as well 05 Me con,ext J -mal pre=u 6 67 
anorrneL,ryo¢peoples],111• 

This mai have someling lo do wii lhe cllstomers in fequ,·in@ gun it 
E,cept lor lech/col /ills, ·hee /8 Airs divisiow be·ween whai wzm led ge•eroj 0/ The Mn;qcenceol qua l,5 thwil kuches or 
IhM voucan app|Y in formol seltir'gs, orcuil speclk skill' ll,3argued ih•,lhereo,ehvo 'fundom/MI QI'lorof compemiveness and 
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21 st Technical Convention •j 
|Ikeeff,clency,nprod.Idlon, gena,ules cter,o lab condidotes, who hie acquired inese Tney oks:ormulatedlhelerm "generic co, 
t•0ttroinIng con •ely op ami.tes 5<ills ' r/+eric le nor·tel•nicol skills 

In conclion, tinIng und humon resource EDI needs 10 develop ord Jmplement a Corgluslon 
monogenen, gerlerolly may be seen "/ing mandotor. skills retenlion slrulegy -hot will 7,•e 03 / 6,0'ttwo •r,disl -7 needs •0 |eve 5 enablethe indusl,yll m•i,•1/Lodequole level' 1]ckrowledge ihe 

impoftnnce ©; cn¢icci oltechnical skills T•e 
compelencies lecliring 

• Reoclive ond s •orlierm olld concerned . ·r, wipit & FETs end ler'n,kons in ovviding 0 0 ding theco5• ind se bocks ossocicted 4/wpijdedwahemploweesonret,/orion n.lh not tech-/19.3/Ile{10/*rw.sibs irrssed. troini•g 
(exilinterie-knuldbe//usedtoslrengllien Poll<iesards¢rolegie'/tse•booddieukls 

• De,eloping corporote cop./. 50 I. 14 elen·I.I.ratell T ond, shor,ages ileed lo be in,Dlemented 
to enoole le com.. . perform ,.el The ird.5try rieed to efectvely inl,leo,nipl-•evelopli, TheUre B,esl.c•grs;·oujdoslar*o<.Esheobjige estot[ 59,5,01 
insu/ vent,J.es ir. cddiessing ond *limin,t 0 way 'sloim'ove ,-5 morKel tieexperic'=eden·oloyees<)ccLpy,ngeriticel ng skills 

00:Illon shonage• posilions to ens) thot the¥ are i (ir,ipple,1 
Somlow nuiring o J de,G,opmer· has beer 10 ·ranster t.ir skills to less experieiced Rele,ences 

separoped oul •rom le bus,ness for specia enp oyees 1| 8//lire./. 02./camber'OC' 
attenlio• The 5,gns are Iliul th. vclwii,e of Paint of depulture 171 -/skom co.'. 
tfoininp •simpro•ng. Qece•· 5urweys show,hat 
Ihere hos been or, crea/ In /9 Allhough this document -ks proporlior to prowide a [3] vi.dma goi - 

framework of peoplp . /11 work-relatel +or /drs, ng /.I 5 shorloges, it ag. fece¥,r•g 41 wM. dc! govz, 
ac•nowledges thol s/& development ""s tiolrin9 51 'ear Critlen. ir leconfe;• I:e.Log In largely oloc#or•sondthe r ./.#la, 1995 

The orable„ h¤s be·e.,ihot,hoo,hihere ha,e 50ec,01 s,Non I Su,Bil.'Th/compete•„detope'PIP'.15, 
bee n :unia vei l,190•olive Inlilatives, ·heir 1•97 

irrpol hol heer, los• will'le sheer volume Reseor h by /ders©i ond Mor,holl for the 
J7] Res4*1 Twor• .m 

Canadian t . HSRC 
01 evenb I •epor•rher We 'Fe not revolutiona' pecple ./calion lid 

believe M io ieollY 'ffect ·lie chonges & Empoymenk, osforborka51996'k>undhot lal ponmr 'MI•hael Oaley 

ore needed we need lo be moil re. lution]ry empcNe'detine»reskills' 0,9,· cuills 19] Res"icttlle•iqi»vel",2002 A 
0•leam in ourlhin king obouttne problems ¢ 
a shortage and how hEst we con erhonce 
them wi,th all Ilie op-o# # we face 

We 're faced wit9 the lollowing cilolleng. 

• ChoHerge/cemogroph,withle iurnbers 
of you'g people declining to.ids the 
middle ol Iliececode 41-IV/AID® ood will, Ill"Im./"Mi 
'e associated ircrease 1, empho,15 0,i the 
ne•d lor •omen workers 

LIGHTNING PRODUCTS FOR I 
• Challenge / coni./on espec,01[7 v.-4 • DISTRIBUTIN NETWORKS 3KV·33,(91 

Iha open moike, through global,iation i. 
|Ine wlih intens,fica•ion of com/titi09 over 1*l 

•he posilewye•rs 

Cholonge of qual,ly n 'ervices Is In 
r,lanu•acILifir•r w,In the Transtormer growing use 

04 Nual y ois'ronce ine'sures such 05 prolectien 
TQM 

• Chollenge of mocro ore,ec15 such os. 
Coega, GoLtroin f 2010 Scce//Id Cup 
for building st'diums. 

Cholle.ge of q.alit, of supp y s.Ch Is ./. verhead line . Copocit•f, plant -noints= #* 
we( C,ogeing o•o- proteclion 

Skills retent"r 

In orde, lo be 004 0 // EDJ In o•racl,ng ... 

und feta r,Ing cimpetent wo•kers, staido•ds 
need to be designed to Idenliff quo/led iob 
cund'doles< promo!8 corme· develcpment ¤nd use blowing 
4,09=en,ployeeoch-menl Bee.es prevention 
need lo look Into educat,on,I Insttutom d 
olher indum as*iot ons to benner deline 
Ond de'·elop tec,In ": lob compelencles ond www.Ilieling.Go.za T (018)464 1457 F {018}462 8776 
•©rk piece *lei skills •mong the •lenhol 
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D 21st Technical Convention 
'Mean asset life' and its influence 

on the refurbishment budget 
by Roben Wo'Tis, Men:,p 3 4 Le;Jon ond Sce,0/viu. Ciry kwer 

The ohiective of ihls paper isto illuslrole Ihe Impounie af lie o,signed asset life "meon aMet Ille" in Ihe 
manogemen' of the asset, In an electrical distribulion Fte m. 1 0[50 highlights ihe role of Ihe ¤ ge, manager an' Ihe 

cru," role management tools con play in ihe complldion of •he refurbishment budget, 

Aser reglsfers and fhe asser Seuw Af,1,0 £01 T..141' 
volualion 

Assel€1-5 *$•e, iype Meur ..Dev. M.O. 

Today we cre bombarded wilh financiol Tran.*r' 6,6 k.·11/ 40 5 45 55 11 
1..or, I.' • belie.. J.oves ew' 'e 

33. 20 16' 40 5 50 10 
accountoils con/used, 

8816,1-275. 40 5 50 55 11 
• GAAP - Generally occepied occount ng 5.chleor 6.6. · 11 I 25 5 45 .2 . 

'ri•/ples 
38/.20. 21 5 50 52 t 0 

• GAMAP - Generally .ccepted municip/1 -8.-975), 25 5 50 .9 10 
OCCOU- [l,JCICF5 U,/ror©'. 1 1 W 30 10 45 50 76 10 

• IFRS - In'.rn/lior/1 financill C.* f.gulolion 
standords .kv-33/ .0 10 45 50 76 10 

88 kV 30 10 45·. I • GRAF - 9 Generallv recognised occou,ling 
p./clclas 0.•d Comluao• ID 5 50 66 9 

line .249 
To ihose of 95 ,¥it"ou) "s LeneD· of an 5 50 55 5 
accounting degfee it seems os ifough Ihere li o 

*ion Eled,omegns,ic 50 10 
new set of 'U'e5 £,evelnew A /*n, bz f whu i 
doesth,5 mean S.IC 15 5 foreng,neers Iha• ili"irgto 
run un electrici) clstrlbition ne-# / ./. 12 

•, 1 Diter,nee behve„SAc. UK Generoll',ust c lo¢ of person'( lime i•olting 
up The gano's new sets of rules. All ·ne rules ore 

i©flhe wor,n which Ihe ¤ccov"5 ore presenled 1?>day •5bel rronogerner,r 2•61,•=Ahei•:.---»-• ·•••-- 
8 d wnci 'e o,sels ore wofth infinan:,01.94 A- beco·ne *ch frore • 
: 1 contribute vely Imle lowords t·le och,0, complex due to • 
8 nagemenf o•thenetwo'. - 'Jf,JIN,mqmwngirs,2/ I 
Thon/"p, in ejecli col enturing le r/es • Nelwork' ore becoming • 6 
have not c•anged •00 much, Ohm • Low is more Compl.* 
sfill Ohm'' ./. • Ut,li•ies ore 0[reged(y 
1, 4 :Isormci he f,"Acio] repoding and The be,r,g merged *o REDS 
dolo requ•red by trle eng,near5 and Ihe and as•et Metn 

rl,ofloger5 ore very ditic,Mi L As we Gll kro,y, . c rla nool :©r,*ra.ls • 
ow, r etworks rieed,imintu,ning, and os •he, 

• Need sce'orjo age ord delark>rate, or ,.i----1//////j////////////// vOriO„ ©„e•,reed 

refu.bishing ond raplocing. oil on s©mewhot plonnirg Fig i Apowe• Irorsiormer ''onel.,1 
d fleren, brne scoles. Mo5t of le molor items • Norional 
of eqvipmen• gre .....Sive ..hove coos,derot,pa Skisting ncome and the lunding requiedl. 
lor,g delivrry t mes s. the principle 01 •repllce Simply / rron.In le st'us quoi' o huge 

• Skills shorlogs, limiled budgels I'lian I bre'.5. s cleorfy I.+ prolic' Chollenge. To os will be ill,/raled later in this 

eleanci• dislfibJIion nehvorks where qd,7 Generolly asset rnamgow„ 5 nol well 40 
c; •er,Ace is ·he mair, dri•,er ,nder/ood bv mn¥ of h stokeholders iii Age profile 

distribution nelworks. ond l, C©e5 -1•e F,Ot Llo0,]se role of deler,oration [age cu•e) end'he 
Ilie ·evcnue and therei•,re it h Le, us cons,dr. Ihe de/riodion of on os5et 

are le nol feplocern* ccst cons•dered inpartont issues in 
#c be a nish on",4 This Cal, I iuppen fr' different iao50,•5 ond on 

ensuringlheconlinuL/oFsupply TI•eicaolitto ·,0 nous time si ules, eilher di lo high loodir:gs, 
iemp,ce ine .rilimec 4 °able ©' sw Ic} ir• Whot n·osi of 'hese slekerbolders ·lil I •J 5e leck./.*%8, e··••a,rme,m,• condihons, 
Iheweakbeforeitwouldhovefoiled. ,·ho' lies' ore the'let./.lgenerale the flullcond,hons,number/loull,de/gn,¥c. 
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Your one-stop-shop for street lighting. 

FrommanufacturIng to :tle citribut,on of I.TIT,aires. 
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1 21 st Technical Convention 
bios hese conditio,15 i on dilicin,il „et lype tiol in,1,0||, deterierctes 

Cund,1,0,•cu•*8•pin,lact•r• beevol,cted, cofefuls-rn Uck ,]hon/i•.adown-ilogeG Thes,m,whi 
dolo nillectioncan re,ult in Ime 1, ble is tne siond©rd iorriclly Jsed by 

TEk the generolion of accurgM oc•ountants 

: 2 4/ 1... » proiles In Fig. 2b xe nove 53©wnlhe deter dior c.,rie 
Orgonisationslike C g/ ond oridl ,i relationsh•p k the osset replocemen• , 4 CA.·24 /1,11tles orounc le globe profile. A•. nionugers eper,enced In using 
ho•e bea,1 collee•g dob ihfs tme 01 model, r6 +GU =n combine Ile,r 

1= for n·unive©rs and such lielok,lowledge/Ineoselclassloocc,rotely 
clwes hove beer genera,ed motch ilic eul corid,I,on, wth, i Me model 

0 ' 10.' " "3015 ¢ P by ill·ro•lonal consutir. It,softennecsssory duelofinan.lconslraints comp... tnal speciolise 
, prija,ci,1 Leld problems, lo deky the 

incsse!.anagemet reoloce non] ul cerlgi,1 u•sets Providing the 
One of Ihe crilical asset is ir a guiteble condition this .,t,3/lion F <3 7 Defe•%•0,1 -rie 
cons/eations,Sle'Mic' con be :ctered For ,vihin Ine moder Die 

do nol consider/Droge hos process 
= 0/gredirilluenceandfre Age, •Indllion, performance / inoin drivers are condit.Ii 

\a ond performance 6, using a s.!e led deterioition cuve cAd o 
replncenler,1 prof,le forQ panculorossettMese Thiss Irue of .1/Ii,el' m 68 mucelled ord combined with theo her 

young .€Tworks 'l it hos sk' 01 Ine 50,?72 4.5 Ord 03 /.Imed 
I been Frovedthaloctua•ege proF,le• con be genwted tor c particubr i isa•e•voluablecrilenonin 
. osse' doss 

colcJIoting T',e remar• ng 
• ile expeeonci / asse" ir Assel 'ass 
• clarrie•01/ w. criticol •nsl mi,dals use i68 •0#0•·ar9 us•el t(u•ses 4Joll• 015upply {QOE in +he modelli„ oi transmission netwo ks 

r., 2E De,-•ru•Ind,/*I.,cp,Pip,nrhh#/ egreemen' lionsformers, swit/gear, o,prheod lines, 
.eN,or-niof,Ip As con be seer Irom Tobe underground CQ/les ord protedi on. 

1 

•geN 
inere 11 a consider/ie 

Fig, 5 %hov¥6 Ihe inve!.Ii·,e '1 p•nfile fo, ihe difference between Ihe osset <lossol•ro/ormers fo. o Soul Afilcon 
r accepted ligures ulil ty The prof le silow: c piesen-borklog o I n Soufh A' 60 Ind /8 refurb shment bel g ull,·5 5 ill in senice +hol 

ligures used in the Lni·ed have now ente/ tie 'r.k a (R.Ter In.ell 
Kir•gdom. Theligireshowr 7•r5 does liot rrecalhJr'he unilscre uni•lee· 
„ the EDI column os Ihose /01 0 c...... ls w......en, but is 
/commended in the EDI does neon Iholt fre uni•5 ShOuld be inspecleor 
•Toolki·• used forvol'Mon t•eir condilion ..e-i{ ad und Ihe opprcoriate 
purp©505 aciwi,lialed 

Fg 1 slices the power W mis t,pe / modell ng has been used h the 
*ormer's •ogeonolys,s• budge preoorolion, lunds wo,1 d De ¤•01/Lle 
trone / The "eoled,clfy • J J Three 2:Me.•,• re'•'ocp•,I·+ p,i•6 lo order ihe rep'cerrier' INqured 
dist·ibutors in South Africo 
by voltage level The dok, The finonch,limpliva•ions / the • used,ocorroclhsonal. mean a.el life 

- will be used ir mosl of -he In Tobie ) 1he di{·erent „ear asser Ide' is 
I Ci•kal I ukilons used in th,6 compcred to vorious conver,lior,5, Ihe nexl #mw 

iepla,eli,•nt poper. Hereyou can .*t Fig.res show how fr ese yt,r,¤J5 41# m-0 
f•e essets =. Irom 'I on R•zonefor tic,efu '15'mer.¢ audget 
©cleslalre•rl,80 yearsand "rep-n. 
theyoung" beingon 88*V Fig 60 shows thollhere ;. a large back.og faire' Polky .<334 unifins*Iled in 2004 due to 'he •horter,rig o; the 055et I fe over 

R18:.million ,„efurbishment 4 0,8, 2007 
Dist,•tiona•'/ Yi F, 2 .00,• a detencreica 2009. wherm R,p•ce-1 line Fig 66 sinvis Ihe Eme 22 M in reC 40 deviclior 

buvusing the |O."f 'Ssal,fe f,guresapp',ed,n 
©F +10 yeors This Osse· fhaUK 
hos The,efu,bshmenfcosr,snow/uced in tiolly •low * 2, 
deter 10,301/ionoverlhesomeoe·,od 

oelion wl· ch illc.eozes 
'9 4 Th. : r"cabe.-,•h•rew 3• 'hei•zorelof []Si¢oges Thebluelinets Thisa reduct:an//50·million,none•,5/1 

freN/ceme,• che,d I 10,1Jre• P. I le leD is 14/ ..e for o cloSS I on. 0,}¥ 
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21,1 Technical Convention 
-hareare]87ufilities/verioussizeE,/m' Therale/lheout 
./ m¤I,ager 
t aslimc}ed thot 'he replacerne,i· cos] of /8 0.10 noingemer" 
',or,sm.%.r•d dist,fbul'ri neiworks r...4, 

Ore ole mos,dflcull i.•.........I•#1'JI'll', .i. 5 Q,ourld /00 billion I'vaos,Jmelhls 
ligure is corect,/c ralurbiskienl c•,tof tile 4,•th : our dulo ils •*#ovebeen•ocel . Forrn ........•- 

net,vork wl,1 be Rl .4 bill on I. per onnulri - 

In Fg. 7 :2'Z•'tpuldh. ·he OssetS J.der fbi ...enl ''et' i ittli••••..... 
r,irves cor be ses' Ileorly Ind lic- fie Id brn,ed /e, u nomod' 02 
expe·,ence ir i, eleo· fhof •hese assets do liton/lic' nunicipoltiel 
no, i.ec rep .£empri. Thim dala hos tren fe datg w,5 1,1 d,florell 
Iken 0••s and •e col••:sn I 

fron age info,mollon I. ihe .Ii-ies· 
foosirgle-oprol,i,05 •11"1111111 

Pole't·ensforineisf suppied}ou5,/p lind 0 +Ask }ha· .as deer,ied -0 inc 'ding k fo,2005 be non-Ent,co 1. hen e t.1/9 
Fig 8 now shows the .elsed investme,i neverdome Fullhennorelhe 
.roble w·h lore realistic ./. le I.•es empos'inne..01...5 
UN,1 m* in g refurb shmen• budg/ th¤+ ,5 been Ihe : peec of de wer, / 
now ofcroable Thp lai klog le i,longer semice ether / an dio ex 5·5 

anc the refurnishmen' hm bcen 50mod for'.ling. D.ef 

e longer penod Now .ve ore foced vii·I• Ihr 

Some hige 'skofcult'ing /1#ne ,·lighl o.gLe •hat•his is a diwoft on of the 
6, da/mlhegioussoue' balih k w et: pfesent'y or yoir 

trarsferring it intc I coii no,• 
'/Im. n good con/i,or und Prevroil€ rbe lormet /01 oil depaitrren· 
*effor,nonce reoui.ed, ..' replace' cun ffli|iSe.,InOUt•K,vr•gM 
·U cur be 5een, 4/,shmen, of /, ve.wa•k build thel. w do,oboses ,„ 
3 C'llical 10 'e "sfoinobili,¥ of ·he nelwork order k store /8 Ir,for·nohon 

iso needed quoli•yond *wilyulsupply gidthalti,5 wilnin iheir 0,0„ 

necesso Icoll To p.I this cost in perspecti„.0 depsemerv 

we ho'ecompored,heom©Jrfspenf ,"Suu" 'I hos became ob'ioos •c 
Adricu 10 11/ emolo• sper,1 6, Austrollar Cir 7,„/,hot / b. tle b.-u_ .• •.- distribu,ors 

. . 

operating sinilor rle}workb /10 r,-In s.,lewhere • 
Fig wilb n he 9 /ow, orgonis"n bal • ihe CL,renl re:urb .Firent 

no-ekno# where Ahuge F.--- in¥estment of len 5¤Jill Air,con d. bufors 
$ .•locn• DF re5ource' I.% I. e bock og be I Ihe number of "sets la- 

been wosied Sve reached ree·c,ing, or p¤ssed iheir meor uveroge 
Ide ing and dale storlig 1* s Ike exee<led erl gclher = 

1/ormotion 4/1 Q duplic/ed 6(]sed on Ad oss' prot le doto su oplied 63 
elsewhere the vonous #... The necr bture t 

no, 50 61,d out the '·Tsurloin,• Is Il.i· over ·he He·,ce ihil orgarli5.•lian /5 
ho„ion i,ow rev•sed lo e•sure 4,0! I. 

tbe eni..,6 give• t<> the I.lurrn 1,5,he cur.entl'v£5!ment, columr, 
Impolonce'l B.formolion 

2 s le hocklog, colom' 3 ·s le 1 5 ie. 
/*ms) and o senior p'ojection. cojum. 4 Ihe 5·10 veo. orD]edion. person,5 dedca/d to *e 

Column 5 tie 1 -15 yeor proiect on. column nionogame,tofalle/to 
613 tne 30 yeorproiecled inve'lment Pig 66 and osse'monogemen' •K -Ir.ur 

COn be •eer, in Fig, 10, outof•bate·n So.,Ih CoHIN,·09 ossess,ree 
distr bulo,5, two 're over'nves'" 

ee}theno¢ionolaver(geonds'*/ 7ben, aree/viber of schools of 'hollgol Flce,andthereoresth•rm,/en,u//e 
%i43 

ccA•derablY N we iemoye le - on ·he a•assmer, e Ihe life• 01 on osse, perlorrncin•I 

ovei spendii disuibutors. Ihe 50/, Africon Some huse *e Lie rn the mon#loct.,rer·, 
n t.'¢h,Ine re' answeris a coinbina'ion I' 

averoge will dpop signif con,7 The imoorlort ·,corn liendot 3,15 
. 

d,Hefence i' tne ratctive Tne 'ge ofihe Ib5Ue is ·hen,lhe oss' 
A, con be see,1 tiorn 'he ecirliar por of this 

spend/Souihifilcoondlirrolfa poper, exper erce ha' shown 40' • this The co,idi•,oi le 16 „ •sse 

$ con be seen,n Fg 1 1 tile percenloge 1,10'Acs'estoo:hor'ope'l/. -hanihereore . 7110"niec¤'dhon 
Of re•urbi5hmen15penl b¥son•0•Fihemogy Ih,•6* wh© relyonlhe 5er.,cecolidihons/nd 

• 
¢e relethel;edepend"'gont,eMress:hottne The dis,ribubs.'me,r/'s/u,ic,politiet is well pe.........osset 

below 0 i, ce.ned b Ihe accepied Intemutionol norm cope Rh while in r.cluol Ir, the pos¢ docis,crls were based en me 
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21 st Te,hni,al Convention 

*-.-·,M-Il, 4-!.4-» • i-'-Il.... 

£-1--. - 

Fr 11 .r' 9-:mendi Fig 14 Five· year .4 ond me•,1 m lerm 'reca- 

6,d 0 502 n Ihe case of tronsmission asset and by circuil n 
the 0058 01 ·he distribution ne-work. 

In Fig. 12 the graph sh©w• the age on"is of ol· Irar'mission 
trails{of ner•. Il ·he asset In•noger wonts to know which ndlild,al 
u:•16 ·orrr a Donic.br 6 he/she con simpl, clickon the borand 
Ihe polue 01 Iheie iii•.cre oisployed, o fumier LI,/ 0„ thai dota 
wd 1,3 deluil-1 die ir,divic JOI ¤5sels ore d,/ med . In Ihis instor,ce 

1.'ll'li 1 1/ Iheseore 20/tran,fo,nersard/l no•birepoced'like forlike'. 
-lie melregislarwil|refed•hatnfo'motonoiclhol·h, proed s 
budgeled 5 epal. 

7lle u52 monager can . emove #hese unA 1•or, •he 'ceno•o 

and tha expendil,re w Il then outornat cally be ollocoted ·o the 
.I] Pehrr.*i r .05,r•eri, 05 peicer·oge o• ¢•i. bi€ repLemel,loflhenegroJpolo•selsdueforreplocenie' These 

sc•norios ars gene.•tad in seconds so ¤ •umber of proposillons, 
•VOwlih•- L•.-],Un••I,rawl C•.I together w h their irdivid,al m Ohiatiof,s con be osser,bled. 

piesertedanddisc,ssed. q,¢Wycnde«ciently making„ebudge 
proce,5 rp'Ch shoiter 

E As con be 5880 Irom 9 14, nedium •erm forecosnrg is fgr more 
reul,lic, g.ing us more cred:oility wilh ·ne,loge:re,11. resulhrg in 
ifaing 2• " 

jo, The roje of,he c..e, mciage· 

AB ian be seel Iron Ihe oboie o grecl deal of inform/ion con 
be gererated 4 this le d mode ling ond the,re.proict,on and 

4... an o I,sh 13 cruciol ko le efleeiveness of lha decosiors wa mok• 

We ccnsider this positioo to & key 10 •he succes5" maintenonce Fig 12 mwipui##1# cm 
cf ourne'.ork ensuring we o,ovid. Ihe expeeed quolit, of semice 
he'lce we 1,0,® appoirlted a 58,1,0, 4, re f to monoge ·he ¤sset5 
wil• n •he nehv©/ His knowledge 01 'he solwore 5 important bul 
his knowledge of tne nelwark und pedorronce of ne indiwidiol 
assets !5 •ere 'e Ullimote sucess lies 

-ie.BgJ 
Conclusion 

/ Inappmpriate modelli•_] Inconclusion it:an be seen thotme tneon ove,oge ¤ge• 01¢he a=al 
15 cnlko| fo the relurbii,iment budgel •uithemore the condion 

%AMICW...111-1 of Ihe ossel is cruc,u ,/ ·he -dell,ng I re•ofk ossets The 
monogemrof *ork 0,5,6 essentiol ond co,nple' bu,+Dere 
ore oppropriale rnarogB, irlerdlytools 10¤ss,itus Ceplrolcontrol 
of tile procaw, Ihe doto monogemer/, Iii» analysis and reporting 
sh"Id be the responsibi t• of e'inence/el nor,¤ger. 

ng 13 nl e. paJbJe R*leranies 

./agement ./1 our linc. lai requirenents ore . tal 10 1. Ill D·Flcrend/Coitro 5al,-5iKIeir K. glle,zINe.cclle].UK 
ai·,lenonce 01 the nalwork [2] CliH 

Jones 

33 

- S.lii Knig'· Men [B,i•!-e. Australil 

5,nce Fle insm Ila•,or ¤1 the 506vr,re we are oble I ident,¢y our [3: Fi... lili ·he .'.el dele... b' Dr Flore• Cos/,0 50.5 
inlmed,ote fequirerrerts, the crl•,col (lieos in Ihe Mor *=d CoM.uhont 

then produce scenorics will,9 rn,nutes, •c. show ng le resulls by t'] $,ic!/i, IG,/h· Me' IN-co•tle', UK. I 

llc 



21,1 Technical Convention 

Predictive maintenance 

using thermography 
by're.. .1)p/#. Comfes, 

Temperature ts ¤ key'ondilion Indicolor which kihe mos, freque/ly Inode measurement 9 Ihe temporolure 
dneasu remen, Ind icales ihe stale of "h ealih" 01 mac hinel and Ih e humor body By periodically measuring these 

te•ture indliations we are able lo se' up o Iherr-I profile whkh in furn allows usle predidan impending failure 
before /1 happens and prevents Ihe cost 01 downtime, 

This *Pe, •1110¤1< uisorreoti•eo•der co•'e"*Inel|•Oden[,moneywo"pcni prebobaw oiladuie liciease5 shorply#,4 

1 i.chniculs of ..1.-enanc. Ind le on ino nte'Ince, his h..over would h..0 eloise/,mourhouT' operai,an 

oe-fils of pred,rive malmenorce using Re gmalest affee on /he bortom 'lfle m #e This roise furhe, aciors on ¢he i/ 4 01 
Ihemogrophy in ind„·Fial enviror me,M or,d •cllaw,ng expenses would be Inc,rred: mointenonce . /1| preven*ive •o.encn•e 

e .le'· 0/ re.enue ..tect ori • Downhme programs ossum gat n·aci,nes d degrade 
F wilhir le $10'ilic' lii,il.:'anie ly...1 Fo' i. inlo. I·en//ce casts 're .crmoll, a • toi· p'Idle&'ll polliculcr clos5,fic•lion n mos# 
i: Mic, of 'he }oici operoling cosi 

uslries A n'a,or factort' Ifie high costs • Poo' qi{,Ity For exon p|* 0 piece 'f eqL,pillerli ull 
wes le misuseof the expenditu, duet loc, Ths reocnve mairtenn" hos furlher normally ·un 18 mon ·hs be•or, 11 'hould 
of {'c ual i'formotion '401 quirtifies when /,sody ouges such 05 the •equi,men· 01 be reploced Lgng prevertive monageinent 
0/ 'hcl kind 'f mcintenoncels requifed 10 cc rib ng s oo re eq J ip m en ! and o h i gh i nv or",1 t,31 hr iq ue s. Ih o e q, i r ·.en ! 0,0 J ld b e r e n"'d 

el·I•er repair or replme Crillcal m,]chiner, or ..%*./pelse mvred//thi,lorrn from ber¥ice or' rebuiltc..7.On./ 

.pment 'mallenancecar belhreet,mes,rorethon operction 

Ficilly 'he eQuipment was not monitored I Ineduled or preventive repoir Whol f #ls ecuip„*nt Miled be;or the 1 / 

lo g'In knowledge 'f parfor nonce, 10'lure Prevenlive rn¤Intenance mon' perioe? We wovld resort t. run 10 

4,slor• and any olhe,5ymptoms iha! would Wre techricueE ond we /ve in how 
This . ol,nainter,anceis ti,iie 'Ive• 

ead /0 premature 10'lure / mor' cose' * .m of mcIrlenorce impods on the 

.cln•enance 5t¤I wodd get Irc blame and rehes on hisloricm doia of eq.IC7,en· bottom 11-e 

for a poor //lation and :he cost 4 as if i•volves SM¢,stical dolo uno Ii¢Jrb w 
*ye mointononce is iei, costly as 

replacemen# would be greole' +Ion 
'per/•105. in 

or repc,r some instonceg l is ve' Sim Icr ' rwn 10 
the mo.nienon.e b.dget In rrios• coles pielenti,e Inlenol. uses loilure moirtenonce •,id 401'119,s -crm 01 

ibc rATTF slot,slic ¤nc o. illuslralio' cf ihils inoinlenorce the Inlormol 101 alv.avs T e 01 mr i nle 8 m on ,5 g e,le rol leel ing ' ¤s been " 
Ls o rlecestor, e.il a•d •lic' Ilothing could be 

moresented rlfg 1. foclual. 

do,el/Impre.e maintenonce costs The r=• Fdico·es -hol g •p,v mochire hos e hign If or,4 we nod a =rys,/ ball.•hot coulo /1 us 
com·non rrolnlenonce progron,serrployed in proo,•6, Il,oitailurn curing the fircle:· ho. rs if srmething wos ax>u• to fcil. 
Iheposi wro/,/Imonageme•to.d were c· weeks ......due to insfollatien 0, 

·nan/ preven·ive m oille'Irce dot ng Feolems FollowIng le In,ii' Thernlogrt,phy 

/"d the probobilily of failure i' re!,t:vely low T 'e,nogrcphy s a " i con·act ler'nology Ru• to fuilure monogement 9 mextended pericd of hme thet measures '6 md wiave,eng•" 10 

2 C°'... *¤s s;inpJe, The equ•plient fails, deterr,ine nn ob,ec·'519ormal roo,*n rcl'¤" ng lk,5 riorrr,0 0 machine Iffe period, 'Pe noit would seem to be ihe mosi d ./JI .1 /1 a sle di.ance a. in real 
hne + other cds M ore mrosurir,g 'ho 
theiri„I pe,rese'lolion of ¤D oblect ¤s well 
08 thouson" 0- lemper'ture polrils n real 
time 

••a¢lually' Theele€lromognelicspeclrum fai lurcpnll¢r• 

1 ,//1.ingle:Ineepluaicu™/de.rl• The eleclrorragnetic rod a ion 'peti'M is 
I •y you .....Reliabilil> Ce'll 

**offaifures 4Mr=y'· M•bra•, 1991. Bunerworill the cce'le range of Ihe #ovelenglhs of 
eleclrornagnenc td,al,on, beginil,qg wi#, Ihe 
Ic/esl rodio t woves (Including ihose I, Ihe 
wdio ,onge) ond extending througH vr•ihle 

St_--=ze 
ligi'(a ve'sn•all pon ©flhespeckrum) / 9,8 
wo, to le extrem* / ort gammu roys ·hot 

Timccit - -<- 

ore o procue of rodoodive D m E• ao,lieb a,- 
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-he erfire -ange of rodialion exten// In 
freqoency from opprox,motely 1023 Hz to 
0 H, or, n correspond,ng wcvelenglhs. from 
10 13 cm / in;inity ond inclvding, in omer 

t 

01 decreosin g frequency. cosmic·ray photons. 
gommo rcys. *·roys, ul•raviolet rodiation. 
visible lighl, i,{rored rad,aliw. microwayes. 
and rodio ges. 

M05* the.mul moger5 use the 8 - 14 micron 
range due to higher sensitivity M ambler,• 
te.pero!/e, reduchol• in reflecled sunligh' 
and good tronsmittance 4/ 4 
With a hermol imoger it is qu :k, eogy ord 
safeto check crilicol pons while ihe #,Am 
conlinues to run, An elfeclive pr®dictive 
inainlenonce progarn con add to your borom 
lineb,usingthermol imogirglechnolog) &'. The„no :mooe 
proactively find problems before they cause 
an outoge, 50 you con effecti,ely plon a U I.m- 1 ,/. U¥ vi-, = Microw,- Radio I 
down for repair or equipmeil rep•ceme' .. 

.. 

6 Ikes o lo of Re g,ess wor< oul and 
now vou ore able ·o ored,/these foilum •i·h 
focivclinlormolon 

Ele:trl«,1 opplkalion 

Ther,na, magen ore on easy woy to iden,4 
appare.1 temperolure d,Herences in indv,triol I , 16 

three phase slaclricol circuits compared W-ler,0, In 'trons 

to their normal operatipg co.©ns 8, 
F,0 3: E(,cf,lognefic*ech- fSne,1 '+Gred.*Lille.el N inipacting t,e Iher,101 gmdie/ of / mree 

phoses s de by s de you con quickly spol • Lc*k h.. hot .po' rel,Led connedion. os OSS,ts. including eH, ienc* os well os the 
perlormpce enomolies on,rdip: duo phases, thesenormollyoppeorwarmestoticspol ¤c•Imechcnicalcondition. 
Ihese'emper¤·wrediffefenceSoreonind,corion of high ieistince and cooler /8 fudher Now moinlancnce manogement hos *he of, powerquoli# problem fhalmor be due*o you get from the spot foctual i/ormotio• ,# eHecrvel, ...10/ce' overloocing. 1•0'minic; pl¤n and or even 

open rirruil • Slore 11'e rel"ant imoge for {"hef scheaule moirtenonce od,vilie'. 

Inclysis Pred,ctive moinlenunce ,s riot v,brotion 
New 'ectical componews begin lode/noite 

les'ing orthe'mol imiging, il is c philosophy aigoonos•e,•althem Vibrotion. Fohgue, Olheflhermal imogeropplicMionsinclude 
w o•litude thol simply s·¤Id use• eclucil 

en„ronmenl ond age couse the |001*•!ng / • Mechanical aperoling cond/lons 01 plar:t equip,nen: ard 
eledricalccirectionswhemercload M ./Ims l opt .5. *c·al plail c.rolion. 
ona orcuil. - PrOC/55 

Predictive ·na ntenon•e ,s ar, ,i•legia·ed 
Pul ir this wo• 0¢I /,eclrical co,nections •.... approach b cond tion mon lor,ng and includes 
•ver time -Il foil, torlunotel• I Icow or • Med ./1 Ihefrnograph, anc v,61,lion onol,5 s 
co•ded conneclion Increases res,ronce / 

le connection and . increosed res,s#once Predl•tive malltenan'e A ccmprehersive pr/ve mantegorce 
progron u/m o comb,nollon of •esl 

res/Mon ,/rease / neot which in lurn has 
led,ctiwe moin/nonce,50 condilien driven elle'ivelooIs,ie o hi,/er ca,„umplion 01 lerrnolimaging,lihi•tion erergy ono odds to preve/iva mair,tenonce prog m. in/ecd mon,toring und some othei nan ·de/ructive 

t•aco••O1/lecllit 
of relying on Indiric| of in plant "rage tesing me,hods, to able,n octual operohng 

When using ·herm•Inlaging.clro/leshoot |lie st,]Mtics to schedule 'nointenonce condhon,o'c/co,plontsy,tems 
be, OVe'·ligh, or corroded cornections 0/wilies, predictive mointe-nce ,;505 direct 

Il we lock ot • na oflhe benefils 01 pred,Olve 
In elec'r,col syS•mEr lial remo•e Ihe panel condit- 1,0.loring lachruqum which 

mainkionce we cai see Ihat. 
Cove,Ord #eT. determine operot ng condition, eHiciel,cy. 

heol 3,5fribulion ond olher unsched,ded breoks Ino,€/ers 10 ' We con m·nimise in 

• .ember sole' laps dele,mine the actual tinle /0 fa,/re produclion. or ioss 

• Compare terrip„otuves of connechons of/Hic,enc, lhol wouldoed/nmenlol tole • We con icemily probiams before the¥ 
..hin Pa 0 plonf or faci ily becorrecr b 1. 

· Look for conractions thor /, ioner Illon 'his progrc,mnowpiowdes/oclual inlormotion • M[Nor repaifs con be p,mented Il a 
others on oc'.1 operoting condi•lons of crit,col problem is delecledear 
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•#:73/,1,• • 
-mmm= 

1A54 
• 4. Bor I ...p..s 
I Non......1¥ 

8, 4·Msael. ' ie • ....Cilalusill Up/'i....... 
· Repaired eq"worrten' i, ir c:c:epic.bie cond,hor. • com........... 

• A....I.......cont. 
• I·couldeiirrinote 3336/50%0'molritenorcee,:perditwre • V.' nflue 

• I+Impr....eldespon/crincalequipmel 

Mainten"ce routing 
Mo nlenonCe rOU.g requires•requent insped,or5 otequipnenlondihi: could 
Le v,suo[ 4.1. 1 inspect Or,6 02 non dp•tiudive 'esls us'lig ,·Crious tost ir' furnel,t' 

The nequenci and seq.ere of inspeci,ors nould be pred,coted on the 
unique iequiremenis ¤; eoch Fiern md will vi],7 dependlf,g o• the make 
upof•ocillyequ•pr,le•t 132* ..'.7 
There •........ection 

ore Afee prirmory:r,terio iho• should be cons/sred when deve.jop • ng 16'al fo•. ano L./.gea"/licatione 
'outes for pred,cive • 'imp•e molilenoncl panil 

• mounl...... ... appl'!ion, 
01/0 le Se'of i.. 

• Trowel tile • Two.....I.... al ...... COntacb 
log;:DI sequence of lispeclion • Con.....n...... • 

• Safely 1.0............... 
det&Cl. 

• Crltic•1•'of machine 

Ths best sofurion is to crea,0 0 regulor inspe//n roui 4/ ;nci'/es / key 
eleclrical pcnels aid o,herloo© cor,nectionssuchos drives and con/ols This 
9'wes yoL , base I neto compo.e b wh,ch / help you lo de erm ne //ler 
8 hotspol !5 b nus,01 or' 01, and il is ols' helpfu' for verify ng if repairs were • L 

SUCC•SSI•I 4 , 
You could then onolyse stored i-gestaice, of your e•uipment ond then relurn 
at regu|or mulnlenince,niervals k> reshoot your equipment -hen 'Ging o 

• 
compuler com/.e ine new Images *th Ihe previow Nioill' I 

mes k determine oi,y 1,1/* - ,1.1. 0, 
groduaJ chonges In,emperoture Ihal could 5/001 imp/ding p·obierns • .lian.1./1 

• lie'la, &/Jo»s be upl-ded "1. ,©u / pjon c "°iniena.ice ro•401 con to your · .Ii, cimill./.ston 
Irrage, which gives ¥# c description, ihe „niage and dote • /e irnage. As i, • I'll.... 
see. n Fig 4 1 
Con,lus•on 

A properly conducted gredaive moinlenorce rouke ·n I en•ure long" 
44 Cyc|es 01 equipment, decrease 00-,/Ime ond increase profilob,1117 of 
produclion 

Re•rences 11 
'11 Flukell- •sieof/re.,lillon..dlill.....no./2005 
12 Fluke plvs riermol,mug,v@P-¥:8*2006 

P •WoodBeam' 
!3] Snell I•froi. Tio,ning Nona PO B- 6. Monlpeller. Vermont USA, O 80: 626 Ihilderloutoln 1845 

05601·SOOb iiI +27 111)5*2777 Fai..271111'6*8 
imall 11,10Uwbtich... 14] In' sne]Iinffo••d - I L 
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D 21 st Te,hnkal Convention 
Sweep frequency response 

analysis as a diagnostic tool 
by L.,wer,dron *loodley, e Triekw n, Ejeciric * orld icr• de K'e,k, enekwiri NectrIc 4 

This paper details the use / sweep frequency respor•se os a diagnoslic leal to dele,1 winding deforrnallon and core 
displacement in power Iran•ormers Pradical cose sludies are presenled that demonslrole Ihe efle¢Ilvenes 

Whis lech/Ique· 

S;**e ncy n •n. .nal, sis has usedio frons&,rn rcs/& 46. 4,„ admedomu n Per phoss Jeokage ·emcionce mens!.remen's 
0¥er ilself w thi #Thekwini Eledricity lo to frequency do,rain. h ihe 1970s (wr o genero ly show little or no cor,e ation be¢ween 

bec vol•obleciogros!,clod' fortie detee·ion /ydrc pioneered IRJency respouse & the phases Tbe be ohose equivolerl 
0; wind nq „,overle.,1 ond oher {aults hok in,ecting a sinusoid# signal and measured measurement 15 a 6-d ta/ ond con musk 
o'fecttne ¢ronsformers 1 'pedonce. tleffequen/resoonsed,redly Intie 1980, ovalioncein cneollhe phose. //or the 

*,0/ Grid Compon, LUKI reljied Ihe d„crepo•,05 Irom le noreplo,e v/ue D 
ThelosUrnechanicclinlegrityinthsio•no' tech,iqueb,firhlus,9gtheimpulsemethedbut 0.5 to J55conbeo 'eosonlor*ceni his 
winding defornotion end core displocment soon ihe iweep we/od - wployed w it in'ikes oguiole assmmenis ollhe rnechc nal 
n power +rargbmers wn be •Ilribu·ed lo wos //d / be belter ated for site work and Int,gr,4 of Ihe Tforislormer very dillicu|·. 
ihe lorge eleclrofre'non col forces cue lo govebetterhigh'requencyresults The '9905 
joubcurpe/s. wndinglnrinkagecousinglhe sn- Iheirtieduchorolthe fli/conirrerciolly C>lrier :ondi·ion mon,Toringtools such os 
reeose ottr• clamplng press•re end during bull·s,remsloteusedo-ile Presen,Ime·e di™)Ived gos d/,5 DIA) 30 mt / in 
Insformer tror,portotion and -el©calion. ore o nurnbe. 01 ,verldwide user•took i,se the fled/e:lon of windildebrmolion •nd core 
Windi•defof•ahoranocored,plocemer, s-pond mod58./06 ofS•JaC¢7er7 

il not detected early Mill t¥pi<allymanile' •ses:menl of mechankol inlegrIN •undarnenlal: of irequency response 
.. . dialeanc or IhermoJ foult. This type analysis The Imdtiona me-hods 01 elec ric¢I tes,3 of foult,s,rrevers,ble w# the onl, remedy 
be,ng revinding of 'he phase of o comple*e u.rried o/on jron,lormers such os windi,9 Thet.an,·cmerisconsidered,o bao con·ple, 
replocen•en· of ·he iron;lor,nef Ills literefol Ccon, irc,ilce eju,).j,on eurre.1 0,13 leakage „eiwork of,LC c.inuene,lis Thnconi. bl,·ic·M 

rentlani Me'Sureme/15 1,0.0 proven 10 10' in perotive to check the mec'onicol in"gnly 10, scomplexmasholl[Icirc'it"fronit" 
be port,culorly sensitive / deled winding 01 .glng Krons/r,rers per,od,co.17. ord resistance 01 the COppef wirid,rig. Irduclonre 
moverren . E.Lh or 1•ess n•et/©25 hos 

purlicul£, f i, aker a /00 circut evenl to provide of wInd# coils uid wpac,lonce /m 6 
dv,bocks 

An,ngol moe•d.g foilure.Hen<eon Irsulation '0¥ers oetween calls, helween 
enily won,rg delection lechnique for such wung copal fonce meosurerrer," c<rn J,ng, ber,ve" windipg and corer be•.·pen 
phenonleno is espio' FramJer"7 res'onse deled .Inclng InoYer,le'· success-ull¥ 0/y i' core ond tan<, beween ionk and ivirding, 
anal,si' rs rece. ed. as beirg limosi referencedoto ,$ ovoilableor imeasuremenis etc However. o Simpillied eqjive'li Circuit | 

conberradeoneochpbosel-Imc./110]der sans,Nve diagnast /·h c too| to delecl even "1501 wmped RLI'c•mpcier,tsas,IlJS!..• 
tionsloriners, re(erence dolo is unovoiloble wding mevemen, and core disp •ceme* Fig I con be u5ed ·o orcl,ralely cx,DIo, 1 . 
Ind <' 6/ per ph<se meosuremens ore nol pnncip|e 0, f•eque, L, Tespon:n 

Baikground of Ireq uency response pos,be. 
analysis Any lorri 01 pn,slro: dorrage 'o 'e •arsforme, 

Ths Kilotio, curie.method is co excellent 
results n the challges of ihir K ·,elwork *An" RebponBe An/,5,5 has bee, means of dolecting tuin /0 tum fohir. as a 
-These cholges % whotweore ookingforond developedoverthe.years sincellsintroducion resull .1 winding Ir,ovemen] liowever, If o 
**.uerick responie to .ligil Ihese in As 19605 1 .1!1101 y used the rrpulse urn·to-lumtalk,ilscbsent,windingmover, en, 

measu'emenll technicue ond •oft-re was conrerng,nunde•d. s"ollchol•gas In'IRC network withnlhe 
/0/0.mer Frequen•' re,ponse,s pelrmed 
by opplying a low voltage zigral of vaiing 

CE frecuencies to the trors·o·mer wirdinps and 
r -- meosu,ingbo•kn'ein.-..Li•puisiuoals j 

The rotio ollhese two signals g ves #e requi•ed 
espon'e. TM ratio i' collad the Ironsfer 
function of me ironslormef tro• which bolh 
4/ mog, liuclp and phase con be obtained. 
For ¤ 1/eierif frequencies /c RLC nelwark 
offers dillerent,mp.oonce putns Hence, 
the &6 /wion ot eoch fiequenrF IL 
m m vreof $ e A ive In pedonceollhe RLC 
networ|, 01 the trorBTc·mer An, geometri•ol 

Eg. 1 SJn p•rhed ,•u•e•P crai• w.74 bmped ACcon po•en• dek rmillon Ci·(]flge5 Ifie RLC 1,04'1 6, v,Aid, 
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-1_...1 
8gl{,0 825PQa,el!..knding, /0 4'A, Aill#06grown*al,Uie•8 · MA•-9. 

. 

a. 

*S 

E 
0-- 

./ 

./ 

21 21• - Fig 5(A] Ancarge9,4%•9*(8• mo•..•I 
ng 50• Respo25e Df•e HvwinAg 

•st he demognetised 6.lore ony SHA Case 2 M.dfiple gr©.rde·i oe"im 'ronslormers windlngs ofe /4 pefle.med 03 meosi,rent# 
Ag 40) sno# the W „/•ing mponse of ...uspecled 01 /* moven•enlcihigh 

irequenc:es This Yer -nethod -ely cas as . Pr,ortcon, fneosurerficnt'the lecds mvsl 9 */pe grounded ne// ind Fig. 4iBI 

on Indicallon ond does nol Ide,/·fy tie ore' be ieyec shows+he response /erlhe /foosforner was 
epc,red.Fecomponsonoithetwore..onses 

e·con • Solidelectri/]conreci,o,nnu/bamode em 

{©, the sign,ll, mec5Jreme.1 and 0¤nh sl·ows c:ignd,contd,Here®e Inthesta,tirg / 
Ensuring re{.oble me=wrements le.jd ¥O•Ue5 Thisdilierence •r,the dE crvelialshifi 

..I,<emoittes 
eqlilpmenTreqJ,re5=orred in respoise A is /#ributed t© th, change in Ihe 

• Mel'/remenfs nusl he .ade / the 
and eled.!colly sound con neclion fo le ies,"nce of tie Iransforrner urder ted lowest, nominal ond highest up Fc.pici 
transforn er Meogi,rerner/ li'31 be inade and tne tape/nger Inovernen' mus, be C.. 3 Core..9.¢iso·,Il 

fromihelowellohg•,es# Oreadailio•al 
confidentry and conscier iou5Jy to ersure 
rehoble ond mearing*'91 meosuram"" In mea,„/nlen. ms, be .,/e on he tap Fig. 5(N shows *e linge.priqi i.ponse 

©·der to ensure nieon,r,glui meos.,remenls, position ;Ji whicj, fhe lu occurreu of le ·ron,+0 Aer ond Fig 5(B) sho# the 

eTheWn, Electfici,K hcs pui ••,0 @loce c s•rno. 
response osi res'& 01 0 mignelised co<e. 

Cose studies This tror'former wos token # of mu 
priC/Ourc•holis followed for ench/*Below 
ore o le, key w„„hot mu t be /0»ed ,© Thme case studie, Illvs/ro-e real proolems as o ¢esul• 01 a •apcharge. #ci,gre The 

ARd w,1, f.„stormers i, en' ni ,••changer :mepoired and repiczed, As 
mao••remen:s. ensuca meon,A¢u• Elearicily'& re.* c sio,dard o m,zro·ohn les, IDC re:, was 

· Tle fransfor,ner bal.g ies:ed m.st perfonred orn the 'pchonger.ortoch. before 
be complele], 0,con,lected frorn /0 Case 1 Shoffed " /dure rerumi,9 +he tronsiormer )0 service This DC 
network 'hase m pherespomes of the HV ardaV test mdverlent ¥ nognet zed the tron/elmer 

' Ne' al r.us.. re.oved leisure thi uding Ollhe so·le fro nstormef There / core 

.rongformer l,nder lest is ./ing cleo,4, 0 9,gnifjcon• difference in rhe While 
phasewhercompored"Beh"'phoses There520:,se/59 5<B•showto/londke 

' Thetroisforiner and'pchonger,nudoe 8 .s a resul' cf 0 5noned . loilure A rl,nl,notio. 04 eK.al.g re:on¢nce Irequenclai. 
lied wilh oil ,horted +Jrn h05 Ilie elfect of creafirn (In The •ranstormer coie wos dernogriel sed 

All nomeplile doli m./ be Ic¢urole,y mholonre ir Ihe reluclonce on one 01 the and #e new ·esponso mathed *al o, Ihe 

coptured cor,e !,1,•bs :in thiscose Ille whi,e trocel. wh. flr•ger,>r r" Thls mogne,i•po core situal,or 0,0, 

C.ck 'eme... •0 eetufe correc' p/(6 *chorocierisirc change Jr *e 10•v 0 30 ident;fled hy ·he exclrot on ..Jrre.1 le.,0 
/,ch 5howedo sign,{cant Excitotion cor-t cnd increose in cui.eni 

made frequency iespors. connections afe 
..#/ /e, diagrosis. from the f Dgerpnrt w. 

perloimed the c n-e ro•i© .. 
• If DC testing wos 
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„1 lurn cnor,ge5 ¢hetr•n5ferfunclic, 01 differerd 
irsquencies and henci highights thi arec of 
concern 

1„] f\11 i Inlerprelollonol-ponses 
1 

Meosured responses ore aiia ¥sed for onY one /00 •fll.,1/1 'Aj kill 
ofthe /0*o.rg key ind,colofs 

• ////volves(/picolly-3/0 -50 dB t V--17 41' 
I. 'C :,t 10<Hlwindingmd-510-15 daforrhe 

U winding 
-1,00 

• The expecteo 5hope 0- a star ,nd dello 
co•Figwraxion 0 0#en- 'o " ./ core 

iesor,•n' •oin•/5 
1•Q 1.•2. 

• Comporison of response ....pnrt 
Fg, 2 Fregle,1,•re5•on;e©Foso,nd•,Gnsforrie, 

• Compo·imn 01 r.pon„ 10 40 cillerent 
phase of the sorre ronsforrner the magqet c ci,ruil efujively screeried. Ince. anc bush,igs. 10/"ta Measure,rerts 

the I Compgrison wi'/1 responses ove less depe,den• %,0-,01 curil meosuremen-5, leakage /1 respo"/ 40. s,51er 
on the trolsforrner nognefic circuit, which maKes the reoctan ce m e0 6 urements, swee p free Jeng 
ineasurer,iant more sens,live 10 winding response -nolys,s [SFRAI, inSJ|Qt,01 

• Creation of ne' res//Ince frequencies deformollon· At the hig hes, ·requencie, re6,slance maaSurements 

aid le elimino·ion of exist ng resononce the indudarce con be d!,regarded and Ihe 
frequences • lifieds<Inni.g 

responses *Hedively ..e 
• Ca lculation of pe TIen·age mois¢ure 4 di AgLioeline forlhe use oflhe sweep ni8thoa /hekwini Eled/*'s,xperience we gh' and percer loge sotufar,Qi / oIl. d-loped by Coble has been Imislance [or 

morry yeors©nd h.'prorerl 'obe ver,useful n eT'*wiri Fleciricity is responsible for•he Sweep fnquenc•re,ponse¤nal,$11 
idenlify,rgthe r,rac :'concern Thes/d He,er,2 mal·,le„once el over 250 Irins•orine,5 {5"A) 
freguen„bonds hove d. flere* sen. tivit es to OP Ir¤ting at prirrai #oltages bewi, 275, 
differenl mechanial S lure modes 13? ond33 kV with,/ingE»r 315,0 15 [Ue to lile lock / sensitivity of tne emling 

MVA The overoge oge of ihese iraislormers *est to deteci winding ·no·.ernerit Ind 'he 
Impedorce a· dI€Brent frequencies reloieito .5 Yeors ...thsto./.11. rage *he. Pos,live res,Inge trim Inlernation' usersf 
the ie,•enca, $¤00/ilarce end ind.tonce of tronsforriers hove grover 10 De ve• relicble. eTh/wini Electricit, inirocuced he 5FRA 
o I•unsformer The res,slarce is related to le Lile osiess,len* of 1hese Ironslori,ers •ak es #/ble/5100)osod.nosh/toollree,eors 
plys,col construction of the winding Pshcned A account ©i| ano!79,5 icil ago. Si,ce tsinceplion, heS•RAhosproven icreen cno 

/u n coreeo/hetc.) anaresullsinlheve#ic]I t© be o pweAul ·001 :or reliable and sens,t ve DGA). electrica o,d mechoncol condition 
# (dalls)oftheresponse Thecopoc,·once meons of dele/Ing wind, g r o,emenv zind ct the transformer The avoilobil,1, 02 these 
o,id !nductance ore relaled to the geome·I o•her bu//af Effeci Ii,e,rrpedance ' ine tes• re5ults, a Icw, asse* rrgn¤ge·5 10 Imake 
¤•tne.incing delormi"/and results,1 1 tronsforme· 

infomlad dec 5 Dns on Ihe •e Icwing acl ons 
horizon·01 sh' orfrequeng sh ft. Dig 2. shows A, 0 5•Indord. e"hekwin, Els,tricity Der{orms 
the in-'% / 0 132/11 W 30/VA.., • Replocer,lentc·lhefra•sformerbeforsenc 

SFRA ne.sureme.15 Lnder ine follow ng 
core lormed, 3 ph.se. 3 limb translormer. 011,1/ 

eondi¢iors 
Al.holower Irequencymige,hecupacrance • Refurbishmintollhe trons/„In'Hr • O. ol,le.lonsformerslortingerprintng 
of *e trons{/fmer ®n be disregorded and C.....cor......inlenance pl,rpOGe. 
ike ·esponse is pirely inductive. At tiese 

• A: pon of ro#. elect/cal tesls ficcuen,ies 11•e inductoqce of Ihe mcgnetic · Pos•ponemenlci mointeronce 
circui¢ dowmis. There isa 4/kw • Afler relocation • Looding of•he iranslormer 
d,Hemice in lhe resoonses be*eet, the o,ler • Akerlorgdura•ion/ortcircuits 
No pnom end the center phase / Als For the /ove reowns. /4,kw,• Ele/ricit• 
freoJe:,cyronge TI•Ii,iduetothefluxpolb501 hasp[Oredg'ealemphawonobtainirgond ' Aherrepairsfo•pchanger 

the<ore,Thecenler phossh<]slwolluxpoth501 undeatondligtheco/,honololl•ron5fc·men • Alleron• vacuum Ire•Ine•1, pur,ficulion 
equcireluclo•ce ardthe 0Jle•ohase has n Iwo the nelwork. 1hrough the. inioduc/,0, of on d regen ero·lorn 
Hux poh of d,Herenl rel Jctance As o re,/ advorrced diagnostc tools • Aferonvt,pe/loul· 
Ihe ouir pnoses have Yo resonarce po I aThekeini Elrclfic«s Op'Jroa• i fo conditinn . Aitm any 1"Pe & maintenance as compaidto thecenter phcse thel has " /5•essmel In t•o.Imler' is os ...s 
one resonance poin! TI•ls (]Iso •ccounis lor SFRA measurements are oong gs a slondard or 
the diference ii, 11 e slaiting / valves • Morthh visoclinspection the highest. lowie'·crld rominal lop ®sir,"3 

A•higherirequency'rigesthefesponselooks • Oilor»isin•hefolmollilscreen, DIA, An uddi·,cr/ mieowren- Is m"eon ·he 

Furan o. olysis, ton deto '•{ oil al 90'C ve•corfusing foulted or•d complaz os o reiult of Ihe tap position alter a It,pe 01-aul, has 
numerou5 occurfed res,]nonce pc i„ A• this f requancy • Eledrical lests,n the lor,1 0{ ¤. delta ord 
arge!hew,#duCoricedominulas*J·h copa lance n,ces.w=enis en wrid.gs fore ., c.re iesis orT bolh #he Ji? and LV 
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Speciolity tapes 
for tron:formers 

=1 

n. 

•Spli(ing'pes Infe 
•Menuki 01 Iloo, (ov,Nngs a 1.- 1- 

• Indust,/1 u. 20 60:·Reg..5,/rma middle'mi,Le 

'bkin910/ =I 
• Poide, roating 

•Gene,alnppli(•Inns 

•!' pi- end 11110' Wing••3> 
• •[omposh/ims,oce lopes 

•lominotin,dmnunlinolopes - C 

-X 

• Tollon t T,Ilon,lo•glo* Icpis 
•lopes lof 

10. 
melollre,!ment p=I 

•A10TQIIGpe5 f460·700. In©F•heobovemsporse 

• • Lomincled lope piodu/_,1/ Cose 4 Adm core eN,r#h emphosibe le lod lhot measurea respor,ses 

Fig 6 B) and le sho* Ihe re,pon,e of ore copable of pmvid,ig on,ndicoric. when tie • 80,cod• Iqbel•o•I, •nd 0-|i, f•|m& no wind,ig noverne/1 hos occw/ed. This mi' *M 'lth IWMe lrocel oed wi¢hou¢ 
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Transformer asset management 
using monitoring control 

by SL Drover 0/ P Sfewal. Dynomic bings, Au·,404 -0 n Fink. »ornre Ratir,g 1 6 '54 

The poper explores,he benefils of Ihe current s,- 01 Ironsformer menagemen, interns and co•dition monlio,ing, 
the ability lor utilihes /0 exiend the Ille of 'heir fre,ns'ormer 0,=ets while obtaining The added volue 01 higher loading 

Macities through real lime mentoring carniral and <ommunications. 

utilriesingererolhovee•perenced camage.¥.eleedobenersy...no{,mr.iln,inq, Adereconom,cgo,r,Inbonlode,hro•gl.lhe •••hangesoverlhewl{ewmn Cc• predidingondacingtopr-,ild•rnone Ils inhak/dwiamicralingE,sr eduction 
IJ,Id competiheneu hove becorne common inporant:hotsvppolona det,sion kis ore of the loil),Ii, Ic,sies CO5" / 5/iming 
bus,-dive•sord,4,!6.nessmonogem,1 ovoiloblelothe s,slem operg'ors /0 ensure res©-e running les /irl nf pant lo b,pa. ' r,O/ . norm ...0.0.4 is ' *hing 01 eHeciveor•ellic,enlmonogernent//epowef ...,eved boltlerrcksint,es™em Funne 'l 
Ihe post, ilisolux'"01„Jnrolongerbe s'tews""dand'010'(se'j'orrolicadio• repoAedia•ngsbyNGCof "e'$600,1•illio, 
offorded .samust' drlvenhniderlokeep if onop•ulordoesnolreaclquicklyenollghtc per cnrjm I•fgel' ·hrough 111e opol,-4 
mrs low, yet .thout loss d Cu„Orner se•ce preve/ possible domoge. *na.ic roling& that .lowed more eflicient 
and re labilily Quolip of supply measuraniarirs Traditio•014, Ihe ravix rhct 0•rorion altha 8•blem operolois use io [lu,/ly show 'p poor pe' m:•rce. Allhe some 

been pie/red lirne, nelwo,ks hove become nore d,flicul• runtie po•ver fronsfor.ners has to Marailam"1 01 1he F"ge f netwo' bosed " 
0,9am:e 41s Iher •PP*ch 0'eir copncii, lini,-5 well in odmnce and,5 bosed on viorse case 'foct'' ro•he, Nlon ossurrpholl. 9,05 becure 
a d •dundonc, opho• a• 1(ile In order•oro Ossum[,lions Fcctors su• h ¤5 v,illri 5peed old immIngly Imooftor,1 as eleclricit• u Il,lies 
•Ailifytooperot,Guccessfullyinlhism-,m•,•,1, dire•,solorrodlicton,ambler·temperolure, worldwide ve la•ed w,t• ever inceos rig 
bener oels cie reeded fo perr,1 1 /!cle„ p'e |oad can all cile•f t" =1 time r¤rirlg / c[)mmerclal damurli/ od coimints Ene.gy 
..... plor,kornmonlyut, sed,tneeed,cit¥ mologe.el r,aust,y. u'llities rillis* mo,Limise sh'reholder val.Ie 

For proolcil reoson', I Is necesso' +4 r,ake throughcor•inuil,rnpro,enentondinnovation 
TMS (transformer management c number of engineered Qs,unipl,ons about The technique5 desefibed here con hove 
sys/ems)and upra'ingsale# Ihese Icclors bosed on le ullilly': nperogg s,gn,ficurLI Impact on t•e /lita bs#om line · 
Pawar lronsiormefs lup,eser,1 one of Ihe ke, polices/e, det.rnin,Inglhero ing M plont We In orde.10 un/Mid }inw a'r,0,5,ic ratir.g wo/1 comperrnk In masl ul:Illy networs lhey ,]re should abso recognise lhot lor ony gwen rient wm firrl• need ¢0 •le• &tondoid tienslo•mer 
'hesinglenno•1, iernsinasub•tronond wherthet•ns'ormer,3r•Ingdose'lpie 1,]ling 
Con become 5.rotegic to#leneck' in ¤ power celerrn, ed m Ing •he erwironmen'I 3 01'cr 
ne#rk s#em. Signihcant©opor•uniteslor co. tksm.%.ppro:,Imutele.ssum. ors Translormer-ing 
Impre,ement ini,shormermanagamen' as ihaiwetve,Tiods{orthese foclorsve.ywcllor The ral ng 01 9 Irapiernier <or maximom a re,wo/ compollenl 'ove become possible. otoll. in morco'ebthc Ju/doesreexpect 3 lowed loodin' is governed Dy he,inal This is through nevi· technology th¤t nos been the s•slern operolo,s •0 - evaluate lhe .©tings cor,sider/lionscnd ,5 based oil sirr.ele model deve oped specificolly iD nddress le issues on thelly during •he sy'5#em emergency i e the Energizing a tr'.sfori, ar resulis ./ jessiE ,/ 
ull Ne. currently loce -his poper compores systern operator 5110, doperots,hs plal,2.All,r. 'e care ar,6 Ar/,rigs wl11ch become hol, trodition' 'Fonsforme, oper•ing procke ,+0,0/g prepared Jou# compencling tor cousing the oillemperaturete•,se Iii[feased 4,ch con be eq•oled 10 *rg bl n¢4, wil cue/ *11'Org Therefore. 6, nocessily, Mading increa„s Ihe ,•ses und i,ence 'he the opproach loken ond feotores mail•ble whe• lormo*001• tondi•lonsthepredMermi,ied lemperoture. The highe51 'en•perature in Ibe crl efiedive IMS Mrors'ormer manageri,ent thermal rolings ¤re general• conse®tive to m/* M nexceed the 
IstorT,5 15 employed Parliculoremphasis i oll//design ensure the Ironsormer is operated safely Ths , 8· is no 
placed on •possibletomeasufell'ishotspol //ro,Ing above,cmeploteond how opirco•h „unobly y,clded ve/ conservu,ive ,/,1,pere•u<e dire/ly, so *e iop 0,1 It „ /hieved *rough dynorn,c ratinG • thoul /mper/„e 

roling f gures bec•u•, of •he •eed lo make 4 nle™red in' ecd Ind wrious methods hove .mp.o,rilsing solet, on eithar new or ex " A/use os•urnpbons· A s;gr •iconl in<reose in b eer, emplid io s,inuloie (]r eshmale Ihe 'ianglor,Tiers. WHb 
mt,15 c.&"Ined. 15'ecctuoloperoting (winding hot si• tempero¢'ref with vo'ir,9 

Dease,•forlnvestingind,nomi' <©nditiome,eult/Conil,1Uous)cncolate€]n dewees of suces, See Appendi, tr more 
rollng OCCJfal¢,herm.I r. elforlhe pl# nlormot,on o i ¢he5ecs well ostib•e·whc d,ree 

•HS meosure,re,it s.tem' D,no,r, ( rating is lou'ad M ¤ fian'lormer .Whal isne'oed ise cos·eflech¥e lechniquek>T 
mc,nagemeq, foolure¤f volue.le, use:,om ne •¤:,imisIngleasse, vhlisa•ionof tronsformers Since foc•ors sLch * omb,e•i **I 

'rough real ·time monitoring ond conlrol wind speed ond directior, ec DIso in:luence 
A mor ng me 'fans'Orm 1, oper"ed the MIS fempefokire, 'he fronsiarmer 4 *Ied rding bY Russell 11]. % ass"•ons 

ncreosed,lhetporecopocilyonce'¥0 4/e,", wilbin itsdes,gn pomme'ls By levaiog,ng ils sbeged upon difin ed v/lues torthese fodors 
infan,of;on ovallable through he re/ tme [oadingg,J,de,del,ne'imlitoleading bosed *le"Mem becomesincre•51'gl•scarce Thed©, er,ral end m©nitoring sys,ern, Ille #an/ormer on various crilefla fele,ed / ihe relevon· to·/1 02,# /hepowers"mbecomes 

Inafe Of•d mofe dilbcuh Il the net.vo/ .squIng C•r' beoperaled " ils r"f"Irmull, scie lood and +Re•<,,, 4-14 4 •••• •hat •e 
4 be run cioser lo on oveflood ki wiloul its life co,1 be 

ma*imi5ed " 
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D 21 st Technical Convention ci)rldilloi und generollycss-ine a worsicose ore i,trim,•Ily more occurate. A prorsformer suciintimateknowledge/windingtemper*re 
en¥,ronmenIc! si•ualion inay hypit/lly Le loaded o :unher 10 2096 and condihon iscontn.owyc•ailoble in 'eol 

higher loboye sto-ic roling! mn. wilb ·]raoter limeleodsd:'clil© se,emlotierc/antogi Under •ronsien, condition5 the •cte 01 r Ee o 
coMidencewilsuchdynomicraing,hr.ith Some 01 4.me,Egnificon,ore increised / Ind wi/ing temperotures depends on the siotic thermal ranng 1/teod ©f fly,ng blind /'/bili4/nd,ducedriskof Joplannedcutages; difierence belween rate o' epergy gene.tion 
v,lien operot ng close to the irn ts. dynomic opperl-y tor reducedl nointenance cosls b, and d,is,polion ond on the thermol hme conslanl Tring proidest nelyondoccurole,nkrmaton Implemenling condilior-bese' "enonce 01 Ihe Iransfo·mer Inc ils component' I' 
09 to 441/•ne roni thernol lim,1 Is ai becomes mn d,Hicu blos,mu orly puln, end ble consunphon Iracking. 

te /7 le WIS te niperatur e wher o Butlese ore on I, someof many benefits / on 
envi.onme,10 I conditions ofe chang i,g The ihot·,f dy.cl•ic e#* ratng information tron5-orrrer maragement systern. con 

S-Ic be presenled in 1•Oway5 12) r/•Ing Mo•Iloring 
• ,4·logk•d: Cmn the prese/orpre/elired) Tioesfor M r condition Acs o beor ng on Depending on 'e system enpioyed ond #e condi•ions such as onb:en· femperalure, 

loodob Illy In on oged troislormer Fo·exan•Dle, features implemented ihe cperatonal daM to transtormer +mparaure, lood and .TC 
if Ihe Ild lnSLIalior moist're conw ' Fgh, nosilion, whot is Ilie m¤ximum lood •Ct Eemon,·•]recrna, ncludesingleo·th2eohase 
bubbling coud con.mence 01 tempe.01Jres co,becarried/r/,pecifiedtimewihoul ompsondvolls.w,clltsindi,m, f/gwench lop 
wl,JI trlcm Ille des,2,1 lir* Thus !he 0401 exceeding the prese locd ond/or dermol pwilion, ornb,ell od or,d winding hol spot 
trarsrarmer cor•li must be c med ard Ilm,*59 temperatores, lop changer sto-u' 0 cooler 
Ike• intoac<*11 beforese'ling reolistic lim' • Moinme Gwenlhe,>1/01(orpre defired '+Ius / o rr:ninurn, to inplemen- dwiomiC 
to loidirg for/atiorsformer conditiois os the slo,t ng poinl, how lo,19 roting,0 00, reeds / monitof load cvrre/J 

can Iheiron,former cor,Y the present (or omole/wte,rperoture Inthe vic „it¥ /1113 T•dition/&59 looding g Jides hove been used pre del ned) lood w,ihoul exceeding ne Ins„Iner coolers ,rd 'ronsformer lopoll 
to prapole •¤tic the m 'I roting' 6'.76'men preset lood c 94/or Ihe•al limilse temperature. Furlher for 01"Bambi" improve·nenlin accucic, 

Dic operohng conctions 
Some 5/DA ord substotion conircl sys•ems Toking cd·.ailloge of *Dmic roling con result niuy be obtained 6, molworing !op 005,tion 
include Iron/oinrer ·hernlo.I models w,/ in ve/ lorge savings due / defermd copito s ce & 5 ef·eds assesond terrpe/turense 
Lont,ruou51• monitored loa,1 -·50 und e*per,eure ord reduced nun,oer 01 outoges. Wiere o,gibble, odoition/l support 'or 
somelimes, ombien• tempe·ctues. /1998,ursyconducecwilho rep/se,talive oper/ion/decisions !5 cbmined using fibre 
Typicelly this slutic thermal ful,rg nokes 11 sample 01 US u-dthes lor o poor 'oble -per optic probes lo d matly rreasure ter,peralim 
poss,/le •a lood o tronsformer 1 (] tr>20%coo.,e leveoled thol ¤Dprox,rnatel7 30% / vidi·1 5pols. ulll,ough mis is 0,14 0065ible on new 
norneplole rolir,g lor exle®ed per!* wilhou• custorl,ers w.ore moving tow,]rd 5C],TIE, lon„ 0 •indirgs since the probes nust be lined during 
risk I dui, gge, bu¢ # s III nol dynamic increosed 0, dylillie ./di,/ polic, [3• A n /,lodure 

i.iure recent bul¥/ of 63 member ut, ities of rohng Improad occuracy/,emperoture fneosurerren,• We Ed,gon Eectric Inrilute (EEI), regordirg 
Dynarnk rating on ex + 1/ /ansformers w be ochievec 

#ondormer using looding prodicez, re.ealed //over 
electrical sen5ors winfred 10 12'dit,onal 

The dyrarnif i Iligof o 'ranslormer is lhe 7596 0110-d regulor sho•·term ove*/ing of Ccol||o,Y lube in5+fLrneits. Witl• Ihe r,i{*]e,1, T% 
m• q lood possible wl,houl exceeding Iheir trans&Drmer5 -he su•ey ols© confirmed 

'slerns/s feature i, ma,lab e. Th,5 ,5 , npo kni prede{*/ Ilierrfal and cuffen' ro" |imils. 'Imciyut itiesusedynamicloading methods because the thol accele.te agsing ra '{ rellui058 1 6 21- 
bizd oil real lima nieasurea ombie,1 ond c ·•nsiormer's oging proce. 

in order to coloin oddillonol inc'eases repidly 0/puT daing *th ·enpergire. Oil ond 
tron•;orrner femperot•fes, <ondit,¤n, cocling 

cowingen•conditons" (41 .•Ird.r;g lemperuluiel. rn, bo both .mured 
sloLs ona lood. In odd,hon to reol-time and calculated Uum a,hir leinpoll rrold 
meosure.nents ond ca,=ulollo.15 for dynomic Since·neuprot,nolsoch.eyedwlt·.ou*exceec/ lood.,enuhlingthetherrno modelparameters 
ratng, ad,a// /onslonrer ma•ageme* predefi,led thefmal ond currert raling Ilmits it ,5 +0 be colib.c,/ to greol *cu,ucy 
sms,emsemploye"'ced,hermolmodels•,6/ nctonlycompletelysofe ball,everyfocihot 

Danslorme' cond,hon as5amen' por pte. i 
•'""" ce o m monilorad ond con & inl e oted 6 

Reduce Transformer Loss of Life Into the TMS ,¥slerr These ccul Iri. lu -0 uny 
combinolionof Ihefollo•ng. 

11-11- •1 lililli· 46·1,•,1, 1 lilli , i,Ii,&/.......... 
- • Moi•kire in Oil 

· D ssolved gos n oil 

_lz.--u= 
• Rushing gammo ./on delta 

· Pon:01 dishrge 

• WHS direct lemperc•ure meosvrerre•t LOI 
• Oil dielecnc wilstord •1=1 ._f 
he portic.lor poroniete. rr.5.red depenc 

C-g 8-i. upon the c.,ticolit, of ihe tronsformer The 
exisling tronsforner se•ce hiSIOfy mi 06© haie 

00/ 1 90 iniluence The recommended /,losophy ,9 
5MAFN®il • to monigor us, suffic'"diagnost,c r formation 

continuoush on·line to give o reliable e"y 
Fg ' CooingcorJOir,$.andsbefore #he M>po,lond.Inaing 'emeereureri. wcrrl of oolen. pro.ms. T. conlhe. 
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trigger more thorough diognomics ond il/ Clf<u/tng Current Slmulaledwinding hotspol 
teitins 05 r.quired Th s app'ooch lead' . SCADA conlrol (direcT commo,ids or (linditiona]WHSgouge) 
to sov ng' Ln ,·*rilorigg enulprner,1 urid charges nwp- crtolergnces) Knwledge o· 'Aincing Pol Spol <WHS maintencnce cosls. impro·/ed relic,[ly ond 

/=scon begerewted ,/eco,i/olw// i, lempe«res pro,ides crt,col inlor/0-ion reckceddown/ime 
Midetcleronce·orloolong,crile·apchonge regording safe tronslormer loodng levels. 

The TMS can also keep Irock of lon ond loils to cornole·eonce Invinted Control of Iwo· There d. 11,ree ni.]In methods rfidenilf, 1, the 
pump run houm, fransformer ggeir,4 r Gs and ona three winding trgisformen, sepuralel• and v.ind,ig ho+ spo' of o Irons'crmer 
accum./ted age 4 consunpic,Jond In. out.wourdiso(soposs,6/ • .r 
number of J[oted....perctuie (30.ge) •p changes ior eoch top pcsition. 
Even, recording ano data bling foci lilies ThsTM•.onionikrordttckl•quen . Colcul•lion (eler*ronic lernF'erolure 
are oim euoll, included i uciltate incidenl of use and wea. fic¢ors 01 ind/,duot tap rn#/ping) 
anal,sisond fo' t nves'galions positioN w thot ni#"mnce scheduling con 

• Directne...mer, lf 600:imised De·opticse.ors) 

Cooler con,rol Con,entonal winding emperat•re irdicotors Communicalions 
•¥F?Ce,41,; 0 0 ce'l•enk,nol TA S W ccobng fons use o upillo'y'hermomeler to me•ure ·op oil 
and Iumps ore turned o. or,d offautorralically Insleodof g multip cit,oldevices. Ihetronhi·ner lerpe,/vre, und hove • sinall neote. other 
atmeraspect,velemperefure:pipaint'/iheli" monagemen) sys¢em series 05 g single poin• Tesir"•lote 'lle lempe'Jure f se of the winding 
oil und wIndIng hol soof Tney mey bu manuoll, of communic ·]Non mth fhe outs,de world ho, s pot .er the lop li le,lper©lu. Clhe 
oroutomoticall'controlled thereby gregtly simplif ing emmunicotions grodier,1••. Currenl;rom one ollne Du59,ng 

enclcilitlingeccessbinfore-obMI! (Nsispossed /•wgh me hed. .sing Ihe An advanced TMS should haie '5101 aspe•sof the Irons formeroperolion ond /obs. 
cooling' fe•fure, 1hut weasuredtemperal•re Thewallogeoutpitol on "rming a sudder, All Ihis inform"on is 0¥oilo We in reol 'ime 0/ 
increojeof /8 10/ •he heater is :¤Jibroled using c resistor crother 11 pedicls lotti. uft,mote is o{ value to mqrlydilleren, groups r the u+,lity 
winding temperature is going to be. ard wo,Id cal Diling device 

Ihrough o commonweb se*.type inte+oce 
I & coolrng 6/ and /·rpsin,iriedw// The caprl'a,) •hermomeler p•Wdss Q 4•,col 
to cool the iron,foriner wi houl Fa.ing lo wail There alpe 4 pllmary hardware communication =wy & t/.210 3•C / Ihe one poir,1 01 
for Ihe tern/ra.dic }o feach Ihe Et winl The connedions Ihal ore most common SODA. colibrolion cld is knownt© d/er ofute wilh tirre. 
TMs 11,rd,ts (bol.ed on niescrl t,i,npe,ctures, modem, LAN./4.AN ond Inlemet. Er ©rs 015 to 10 C on siteore nol unemrron. 
top pasilior ard loed) where Ihe too oil orid The TMS sy,lem collech o wide .ariely o{ Turci,(11!Loccur-le, the.wbrniequircwegulnr 
•vindiru mmperGIures are heoded [; c higher inl•,r•lot on ,[icluding reo| lirne Orerot onol cclibrat on ord m ni], 11. 5 16 [diftic• t Tr] do Man normal 'meratureis ored,cled ihicooling 

in-orrn.,or, con.mon sla* m.inteionce on,·e 
,$ rumed on imrred,/el, Thus le ns/obon indica'lens and mel 1 fe corsumpron. Each 
will •¢A be expowd to•he high temper••ure ord Colibralion of th' WHS heoter is bosed on piece of infornolion may be imporant I 're o• 
ur·9eceswly ageing Ihal t nay have /her,vise le More grou ps w Ihin M ul,W Whan specting tempero•ure ./ tes. ch rneasure Ine 
e,perenced a TMS 1,/e., I· is very I.podon, lo consider cieroge winding *c oil tempettura rise The 
Forsorne ·ronstormers le Icns and withir diference I' lha g'ieroee •,fodian, 10 Whi/' is •umps rray how 11,0, 9¥51•rn coll Dene oil oreos 
1•01 need ' rw " long peric' born 12 01 le 41,|i',. added on 06.once for Wimi •se /601 

lighl loads end low ambi# Tempero/re |' spoloveraveroge In occordonce w,tn ·he IEEE !5 
Savings 

vilol •01 when Ihe• are reo J ired to •n, they / ©· IEC 5'0/ards 

run The fon-nd pumps an be progromnied D, nIc ind,g ennbls contrd lec erne,gency The tin•e corvanl of the 'irnu|oled vo|Lie is 
hy le TMS ·/ e,e.cise lem pencd,colly I boding biond nomepla, r, 9 and beyond determined oy the 'eiso- 11.:ino[ wpil design 
deleteny full}y equprne,1 I. The evel /1 -ctisposs,Wew·hconveritiorals!©hclhe,mul end Elure of bosed on tie omount 010•Ic, a,/1,00 r eor 

o Imperalure vo"ducer or "5 0• r©ting 6/ed on the le/ing guides, WI/Hout 
communications or le 4efrnal p.wer loil, elli ng is well -•e •he he•# undue risk. 
s.tchedon Callsofel genetted b, the ras,slor) The resul·Ing line 

Wheist,Ficier*•cr,/ouwa„ine r7endofir,g m corilor• co,lnct be juned ·,J ,)*uged. The TMS,houlc aise Poble Ide'erm.ne/en 
asensor·011••ndi/or 010¥,nw•r,•ch Instolled/provideeorlywomii,goimmilip„ T,ar,•10 ime• monutaurers M responsible 

of potertial prolle•5.r/ Gull., fulhor loise an eve•toccursond©goin •wich fc, fo,·safe 501 c/,braiing " heo'er fo read coifed,N 
model#or ming•cor be ochieved oyrac ucing the ris kof 01 ful lood F ,ne co|c.loled grodierl i, 

62/ 0/ Improwng iellooil# uid red,Jrlilq 
Volloge & OIC confrot accu•te. 4/red/Mn MI' 0,I• propid8 0 mointelonce costs by / 4 Indilion·bosed 

reasonoble re/ing ot /'i Icac wider sleac, 
The TMS should be oole to Ninli# €]nd monit© rother 'non*,ine bosed f im• nino,ie. 

m cond lions The w focy o{ the reoding 
Ihesecondo' voltage Ind OLTC. Following are 8/fovedconlrole/co,lmunic/ionccocbililies ot loods greo+010nd 185s lon This will deperid /8 opt onal volloge conlro rn·,ligu folion s ond fo ilitale Ihe Ifend ·o unronned s,.6101,0.s on mon, f..to„ mod• Including ·helm"fs'rner 'opefolion 

undl reduced frequency for operotirs and /,nond Ille loralion 01 thethermometer 1 he 
• lidependen' min,DI moirTero•ce .rsonnel .... sub•olions, accug ofthe reod,1, dunng •asiton5 will 

Independent oulo depend on the WHS Theodded *m des,gr cott of pulling o TM'system on 
· Master.....1 a /0//wer 6 1,pic©Jly 2 5% of Ihe luto] One of he m©5t common comploin' 'Ith 
• Mo5ter./O tronsformer Cos. Powe. lionsformer Jser' Ireditional simulated winding ho, spot gauge 
• FON.W. stand b har,rest meny 613,/its from the addod 5,98·ns 15 the terde,cy / the gouge 10 „ick 

informotion and improveocontrol Tne relotively This problem Has beel noted cn bcm ne• ond 1 Rovelereole·nci 
smell co• con 1,11,•T•ve lhe 'ellob,114and con old Ironsformers end IS a COLSe tor concern, 

• Vols'Ing Ic,!ilcle ..glier Icgd ng co.. especially wren the gauge is .sed for cooling 
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co/rlere/5tuckgauge'anc•use€xce.. its//1//CorveA'e fer:•perolun30/1/ 9,0 heocv'.ogeofkrovil.|te'limotet©poi| 
Iransfori•er 'g ig o.transformer fa, A u•ful Info-hon Ill[,t con n·ore e,]s y guide end 'HS le,r per"re Is 'ho' 1 provides on 

Ihe 5.fe looding ond/or mair eror e 01 the earl, wining ohmprooching thermal oarbod ........f. log gauge!, .£* 00 transformer coid,licisord F'©videh o good sense 01 how 101 provide len·per'lure infor mlion ir M hot Ihe trcnsk>rrier elecionic forrnattr•conbelron511//bock Follcwi•g are sorne ¢f Ihe ,5 A r al rrodel go •g 10 98,• 

Ihro Jgh SCADA Ag o resull Icu]•ig col)cciti, enhancements thot •re available. Dynomic ro• ng. The dy'lamic rating OF a 
us deler,rined Fam o -0/ centre rooni ls sonsfori,er takes 

WHS perphose The rrosl bgsic this ons slep I'lht. Irst"d ..,prcverrent is 
yer, col}senot,ie ocnievedinrough p,e et % Bil + mon,Torn€ orcolculullen is.0/g lo ge' *ronnie ./. 
Eledronic lernper,Ilu,emonilors(/T//) ohhelocdoreochof/ethreephoses tes¥01 V„,0 •howmuchlood,con.. or'he, 

'ilit es i. ve opplicalions where T. In, the....mie, ... does c./ conhrie I c•r•lhls 
he vse ot /1.-1.nic kmperoture ironito. not have o holciced load cic sir,ce most tos,i lood 

[ETMs) nos become tie s·indord -or nany £TM syster-,5 grily mor,ibrone 011¢,se, Ihere : c fiber·opeic 4 'les, pr"idifig the needed temperoure :en•©erolure mensoremen. -he 
chy,0 ihor Ihey ore 3/1 incni/ring 0,13 ho/" inlormotion +heir SCADA #hermoi 

to sys·em5 moded: ove,able in fhe covoaced 
phase Advance/T//9/em:con inon,loroll ETMs ore quite complex and with modern 

The most oos c En,i' iys,c·ns .te e.od|y Illree pnose curker,ls ond use eliher an averagelet h...5 'll quite ....rate. However, *p wine ¤5 c s,muloled WHS gc Jge. cxne[• lood or Deler yet, a wa/t·case lood ir the Ihese colcul... ape on,7 05 OCCurate OG 
Ihotthecddilionclieper/urer!,pofwinding colc,I/,(]n/lhewindingflotsp 'c colibrolion 'ormollor used to lune the 
Mot '* mer kp oil I added dig,killy in le ViNS per#inding A secand impro•emen•,s modej 
... comp•er. I-leod of he•oll using O 
leater Hencc, they colculafe Ihe WHS ins·eud OC hievedthroughtneralcul»r othewinding The colibilion Mormmion islypicelly bc5ed 

hot:pottreoch wIT ng Bos,/TM 5,/p. mare of simulating it. More o.vanced 3/STerns cn tr,c Ihermol hec• run losts c:onducted at Ilie 
col,brated to onl, one ol e:the· , 4 „· he IV •Itte *e inE..tior, providing rrorc foee If Ihe lronsforme· Ihefrnal idormahon 

orec,ge Hot •pot crilc'la•ions olld providing v,ind ig with •n •sgurredlop posilion. Ada•ted ne ovoi|ob|e lhen this con ba 
FT,1/'/cujoje ' wind'ng ha,pcj oj U••4 1/e obloircd by 

mony other d,agno•Ic onc corn„un .0*lon nie..rement of tie tronsforrrer behavior over o HV ordthe //. Th,i no, be Hone E, rea„„,g fund,0,15 Mned,3 timers/2 Orror,hs/ndonoccuite curre# oremdirgend mor onng,Ee LTC rrolhemat"/Ktrapoths, ofc Ihen/ Model One •dvantage cf -ng an EN over o *ion·hencdiust•lhemndingroliof,9,ch [0' Ihe tr¤ns/·mer $ 06/ined. Mos F leO' run trad tional gcuge isthe occur•cy M•ET,99 nfleclE thet•ermcimodel• as*e LTerro•es 
lest leparl$ oreoe51gned to ·neet ihecal,b·ction u.lise ./1/0 RTD t....sure thclop ol liemotcly'Tsm.7/ u'lin.th.Vandll 23' 0/ * ruddional 'VHS go,ges /,ch tempera• The / 00 ore 9 ©'Ical ©CCUf© For 3winding,rons·ormersodvonced ETMscan calibraled otonl, loQd, oil of cooling +/ 02 C.Alsoihsk,rmoreprec,5eloenter colcil¢,le the WHS of .I Ihipe one poinl, full #indings using $·09 1 crl, s"d slote Er,ndifion, Newer heo- ·67 •he *. ct gradied d gdoliy w tb a precision CTs In each. ©• by coculolion rreosuring CUC 

de o lima '5 
of 01°C thon tho n.echonical Ms! Drotedum proy templero ure tio Ind error po•ilien ond Ihe magnitude aid pho. of "e reFO' wh & i, whed :L p.nion the lime .diustment /0 rhemito orabubl, 9 0 3 C curre'ls In t•,0 windings 

t[). atber. 151rlri• pc,dion of „> ETM ••iren• This cdded 
AdJ,Jb''l•en# brcooling citern I,eol liuably col'*oken information ceeinly enhances the 

A second ./Int/g.. of u.rg on "Misthe 1/mostimporto'.i,roroll·11.lin he' ..01 c.curacy of the ETM Fihe,optic*emperature 
abiliN#lunelhehmeconin//Ihe ETMt' modelislhec'aohonofs€p//e mermul,lodds rrcosremen,providestne /,lil tod·ect!¥ 
molch *he lime cons,nni of he fra/r,rmer / bosed on which sloges of coo'Ing ore w or,d nle/ure o spol iernperature 01 'e wl„dIng li 
loocs 'he. Than full lood. or during N/4 •orkilg Advanced ETMs oreavolloble mich ls,lols,mulated. notcaculoled, i• jsihecouol 
tronsienls Iheoling up or cooling dcwn) the sele, i be·,veen dille·ent thermal ·nodels based "Inpereture " the 5001 T|·,5 ineasl,rerl•ellt, 
odvenced ETM Is more pieose bccowse il ' $ ONAN ODANI, ONAF, ODAF. OFAN and while deper,do·,1 In the plocemen, o• th possible to con·,ol *lie •hermol model w'th OFAF Ind Mth mult,ple slages ond rn/|hp|. probes. cerminlicompler,rnls'he rolculclion 
regord *, how tempeature with veries load croups within eoch Grage Wilh suc, 0 5·,sle n rile,hod / Irodern ELI esterns ond provides 
pd lirle In o copillog ix!•i'*lbiscor'no' the ETM•,illbeoblclo rei gr,5eilelrueWHS oddi-ional„cunly.Adv•nced [TMs/ms c•n 
be contro'led giycn the ·ail,re of o fon. pul•p or coolir9 incorpor•te Ihis liarc o•c measuremenl und 

ecler. *Ise Bo,Ic I.em....6, the ET#As no#ed of ilscoliu Med ond rieniured 
Irnperalore• tor ch·rilmic rating murposes Abogir ETV. ito.,7•osiet•ee,v,oiternun•e Piuviding rlore rebmation Corverthg 

9 opproxir™'tely the sorre pnce Ds a gouge, 'e,rpee'ur' da'u into useful ond octogoble Releren,es 

[!r, ETM cnn prewide the ®fecfronic oulut b c /dog·•0#onis o keyba / 4/le more 0/ionred 
[ 1 ......id'Gle....'Co'Elleai.'*hod 

SCA) systern, i.,proved accurag ard cqual ETMs. Kro-rg how ho. 'e ticins'rie, wil, lor MeY,rnliing 'wer Tfuri'torna' Uhl,501,en•, 
eventuolly become, hew long i· con salelY 00 be'/ reliobill D#*r1200'Confelenee, Brisoone !999. 
•aintal' 9/ed 'rhow muchloss/,te th Pope N. I27 

Ever Ihe bgic ETMs or, oBer some ¥cry . .•|| ;r,cuf, ion enable eng liers to .c·:e •21 Toi Pllik & Pote, Ste'll.'ll// 'In'of/e· benefic,al kn including /7/ De;lo T :Mar decisll C,iliol •,5•m Developmanli• khCo,® 2(•4 
•ion,•ing 8. ley (10 not have .Js'llied ./. Pn',1, 

'hemnol models or pred clwe col>ling cor,Ir/or /,mole #unsbrmer •emperm"s In odditler 

checkond adius,lhairtherm/modelbased on to Iden,4,rig the presen# top oi I ternperob (31 nove J Woo"xk ond Fron:heck, Mi:hol 
Ind w riding hol spol, i• is bible A . t. C"le /0 u·ilise Cor,wdA.hon, c· Looding 

fori T•g,frie•Abu• r•, piimr •loti,5 Non.eplole bling.- S,Q, 8*h Ihe Ihermal model to interoolate the ullimote A99uol•*ie'o,WConM•AceofDoW,ClieA' 
Advanced Erls or TAISS sfea[4 5•le * 0;j lenper©t,;re Ind *roote '401 10. 

Advonced ETMs ore now o.oilable 470+ sleacy //e•·.nding}lotspoi./*cclculotions 4J Coi,d J Woock:cck. •C¤ndition·an$ed Looll 
provide ulilille, wilnhgh occurocyand moo ©rebosed onthe ossum/n Gct delood, ;I P.wer .....irs Sill Arnil, ....01 

01 ambienl ond cooling wtem S.atJ, mmoins .•er,%(rrio,r,•1 Corl:•re,Le r)•Dokle defailed inbmallon The nefit /mi Clien•s, April 
Ihead•ancedNMovermombes,c•sle-,5 wrchonged 2002 a 
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Earthing of MV and LV distribution 

lines - a multi-faceted problem 
hy Df He 'ri Ge/erbips oid Gorerh Sbati,id, E5Aor,i 

Eanhing and banding /,Plems ond the amponents of CHV-) MV·LV power supply systems require o balancing acl 
beN/en various po/Ible slresses on le system ond various faulk tonditions that con oicur in such *m. 

TZ't, ng/des „epardiouch potent /15=er Power s/tem sale• and power ¤ccurs, o foull condilion occu. 0,1 ¢he N 
ondmons, clagr,ng of loulls. the :,slem wpply relloblli4 s•5-arn l/is curre/, not pro•ecled in 

d * of L' sprems 10 *r ce* 64", over,ead power ls# This 15 howeve 
There 0 -6 primor,6 persornel und on,i·cl quite o rafe event. / g is not d scussed in 

lighlning protecrion. wood pcie shaltering, soletyos,ie,lossystenco linuit, 'supdyond I s paper, 
ikag.curfent ignit on of wood pole nembers 

Ile/re|10/ilt,conside......es,•,i.g . LV feeder *etid break fNond Ccisid//ions MV ground pofenhclrise (GPRI tgulls powers/lei e©rlhing. cround-heri•kof /e D/neulro breol,ore 
tror"*d To /8 W s""c nof discussed in this paper Thisis o very buried power f,equencw *j horri signiliconf risk asoeds +hol ond hos To be /6 *hispoper ku,fes some ollhe wi·h / 

•he,%1Vsysmal 4e 6 iffy in /dition fo fhe IS5 DeS disc,sied wbE<er nlo cor•siderolion wher bonding he, 
ondlf·¤/ing i,done,nosys,em,and illut•ctes In *ecose of open wire overheed "V systems 
Ikese,402.95 wiN,soms,exomple£ 0/ablel, Eskon uses o neut/loreier ¢0 Ux /woedpoes 

separote rhe Ml e„h from the li earih o o 
Fig 1 scts·he sceneollheen....in uhich Iransformer Wood (compored bos This,5 to steel orid concrele• dono ts isolol ...PR 
sofe power sys- Arihing and bonding , 10 Yo/ge advontagesasoM,cium ma·er,olbrpower enan/ng hoin th€ V.9 ne"wA ta 
be achieved. -he poper d sc=ses ihe specif:c the LV *alh s/wmf os this ¥,id be kneerred sysfer,16 
issuesE,korn musnc•.8 irto corsiderotior when direely to Ille c,5Ioners on the 'N feeders H Wood poles ore extensive y uged in Esl<om lor 
makis •ch des,9nchoices Elom use, 22 IN ihere M o direct connection betweer 'he MV dislrioution o• elect.icit, The benel ol wood 5 
"entechologypnmorily/rnew "works ond LV-th T"MVGPR"Itagescanb" its,lecharica atienglkond"/41)20:• 
(064.ellcs 1 1 IN lecn " logy where texists©nd lew kV oDd would he,eN| il ,+ Di:Lu'fed whi,» A|so, 06 il ls Iiclarclerfirn|conductorilollsw5 
33 k¥ in rore coses) mor ore earthed ll,rough o Cuitorrier vus louching Ihe pcnvilt-•ely eal*h designe,3 more fle,l uilil, i ulesignnvill· ··spect 
neulrul eorlh,rgconpensotors NECRT) wnich ond Mhe locol ground ¤t Ibe Sofret,rne to the mucgement olbond,ng ond eor,hing 
lini,1 Ihe aorlh fo M mn, minclly 10 350 01 pcwer sins. 

.is paper focuse6 on co,15,20,thons for 
A. Re LVs,E•em dieoobed according I SANS miey gr oplirno I' Rafeand (po•ersyster,11 lonemrn'Je, 0,4€ cose of"gle wlrs€04 
0292 (code of p•clice for ·he e//i.g ot LV 0/mt relable Donding and eolhing of a arn <SWER) syslens, sewrup? aorihing o{ 
6. but on syslems) /1 to ihs 1ronslorme· wood pole s'ructure thal cor •es MY, ly end e|eerodes os well M,o'Ing conlacltoe{,flh 
# / fi©, 10 0 separate ecrth 0,e¢frade w,Ih c c*her geryices alihe some tinie /*ch*,10)/5•ible ta TI•c pull is es5&. 
res,stonce orovnd 70 or 30 D [sY *en volloge for 50/e d 210 1 Wood I nirtures m oke / ;S CO' 
ond prolechondeperdenllo,mned 'cle•ng LVUJ:·ground/ofe.iliulrise to do· On "/ sl,ii, lures,/ i. i,„po,ible to 
IMVswer'/ult·contodfo'he 'Vmfeinhy . LVIMV·Litroisfoirle on"oub Inthe #evesuc•desrgris 
nieois oi the MVeadh loulr prolection, c©5e where o I to MV Iransfonref •ank This "•,cle locum or 'e use 01 4/ poles 

in o Ailloge/·owi ofurban, de,sely pop 'oled 
LVF- I · I sJpp|, instollollon 23 

envirorn,% . 

tr-[omle, '.4-' / Environmentol laclor,/obelaken 
•nfo consldera•ion in bonding and 
eorthing of MV - Lv p<,wer systems 

3•/33¥%2-LVE# L/billg 0 1 .•ilv )1 Jems. 3,0 k'i' OIL 'J ;1,9.4 
/igh'r / areas 

Lighgn Ing causes equipmen, domage, wood 
pole sho#ing, sho!1 durution inter,uptions 
and lollg lerm i,lerruplion dlue o equipmenl 
foilure. liglih•ing con ulso :nu,e deoths o{ 
custo,lers cannecled to po•er syslems and 
follure ¢DnA,CDon -slarner eqw,pmen• conneLIed 10 
'egrd 

80 1 Ersur/*/.r. op#,fr- pe/mlerce The afmfonment n whil 
• U•;buhed· gupp4 s,·5!em cperare5 inck,des fhe 50* / ni„cu•¤mer 300 kv BJL Or},1• ophy 
and. 0./• lon•), u.,heeKposwie W toep•obi I fnas*' 

Thi, u ,r,*d 4, 0nviron.],enlgj for•ph •uch D5 •¤Jj/*I#i. Do no· allow strikes tc le ground close too 
ccer*is, von... •hers®%.sek. (Am,0 k. ADick•o• J hne'oaseo fle'hoverontheline However. 
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4,9 4 7he ir'g( frcrkieonwoodsu,Fore inorec:where•olfjhonplmaio•e<orbe£801'mF,g. 4(4 
The,on·ionobhewcadond¤re•on©F•hes,AJC+JI fanbe§ee,ine 4,6) ne;eokcgec,•er 

1 5 0 ..M ....| Li•inn.. ore.+40 ./ I ir•le+I. u•ed on *e s•,jauie on.h• n,m/·I 
./..w•ge ./ IT ore 0,/#obe on . s.*re. 

/0'er,ng ofwoodby Jight,irg po|e's Ii-8 1 he core bec=rnes rolten ond 

nioist ond cregis low bre/** res,since 
LighlnlAg con 'uuse severe d¤nnge •0 wood 
polc• as lowr in Fig Q When Ilernall, rle./le -he o m t/isis 

cllhe sur•'ce olthe wood ¢he damage is .9 „ 5 Iherelorei„/Itive 'h'twood oololircs 
ion·•I I' not ser,06s Ind does rot .ect le 0 #Jilt wit, poles which ore properlY dned 

-'ll--i- ..chort/1 /1/g h of 'he pole ...wer 
when Ihe ight-: arc 'roicls Mide the pole Recently experime.ts h•ve been do.e n Gkom 
1 shr,Ners le wood oodly. offen destroyIng the with protactiva spork goos, ut+empling In hme 

_21•• pole.orroletelif, PO·e Iho•terIng 11,]slocioled thelighlr ngs,ork n,erorckeplo-y frorn,he 
dt poori, dried wood li ·he *i/1 yea· oflhe surlace or core / me wood tollosh tvough Ihe 
Ape·slifc ond 

.1 h./ 
u#1,0 0//e end ollhe wood cur. Seethesk•clue in rig. 3 The I,uidwore 

ill=* 
- • MI ./.luc.I 

•Int//t'll 4,WI• .ire 

...........P-/ wi™-I 
BIL.Fel lilli Slowc•cir•,flnult FnLJ|1101ciea.•d 
0hqred slrui,ures •no fc,jll (1 5ec' AJID 10&1 •ven o s•all 811-re 51/ * 

00pnoinsulolionof Recloserepeono ock .,9ketnet:e•g HIghrlsk 
011 wire). 
- - High .PR an IV Very high GPI• or, BIL 
HIL-Ire,enly.1 F941!1101 cleefed loiesi.a Inh 
5•Spe/Sion sl,Wfures Fawar All •irn• Exoosi•i,1001!W Med ruk 00• 11.® 
wilhne/gys(n•Oop ,••Il,;,-•IrdBLL HIgh rlik 

41 - in.ulation / BIL w./,Iii¤r• 
/1,2], AAed,1,1[ 

In th• case of a direci,tr,ke fo Ule I"e " is Non,k NoSIL .irl' . 
•be • Prele.oble lo ho.e hos•over of Ae a• 0& 

low spark over voltoge os possibl., which will 01• wire on all Fostcle•Ing©# Slowdeoring*licill Faulln•cleoree 
,/........ 6.11.041·0 (10.ec; .an. small Dll wirell g•ceill uway from d.. .. Ighin,ng sli,ke energy In,ulai® balloll, 2 rn •ecle.emp„t i• lo-k ri• of.01 cle-9 -d Alk 

'ermli,o] equipfr•ent such •s #rgnsformers ond ofdownwi,e. Out 6111 

fhe or·es*ers on fhe 
tionsforners It should Mqh GPRo.V Il 91/ /PR on BIL 

or' Icti'/8 ./.4. wre 

oe rofed 'h©+ #he 1 fghii,ing orres" cl le E.pasuie... 
tronsfoirners ore liot foled / wl//ord t;e 15to||ohar•. 

Mid & 
lu|| |ig i'ning cuffe/' III will be ve 7 expensive 

. & lo wl'st."d "e fuliligirning :u,renl) 8 mis No Noallwire· isk 

cose o power f•quen' .I, will 
wkch occur double•.re/*In 

should becleared bilhe proedion, and Dower nrens{ormacs oi. MV 

resfored quickly and o Jlo,na"el•|y by /*10 
reclose fundion on le 'colec¢,0• J. hi# 

NI'..,0//11 8!L wirr will rar,Icin ./.k 

-r,OV. gap.¤¥11 I v•i,nlil it fl/*/ 

Igh¢n,ng dens' or#5 ...s rhe Ivefoge I below LV nmt•rt,•e eoAh 1, 

onad,mist,Ike ./·0/occul 
fo•!he 'Igh/Id 01 oroold I'll.. .louh' 
Def km 01 line. ths' should be around one Ihes=neas<clum. ro 

[1010 reclose Inler,upiloil per km of ]Ine per Ihe:811 

Meor This sei a banchmark parfee" ce lor -d rilk 

the 'ine wifh fespe/ 10 I//ning induced 0,/ 0/wir....11- Low * 'W,/ 

recks'operotic" *plitolro¤,obo•el 
below L.lopre¥/01 

This coneepi of u•ing wood insula¢ion '0 JYEE!!L_- 
01 MV d & fit,1,0,1 8,1/on ce fhe insi, 1/ a ,/evel 

Ines dales quife Gr baa,n South *ro Ill 
•hle' 70,AC•owersysmmiejuI,di,si:50•0•a,edsB•M,9*ojapaes-dedindil&2r# 
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•ighin•ng,i,11 

0 
-ri. damuge 

MY F.der 
BIL .,ret eM 'll •hcred MV eullh - . ./1//clite A851 pInMI• ¥,cod. 
51,irlii,8S (,a g. • earn 1 BJ[ wl. Inollole , iole, 
i,sulahen 01 all wirel eonh5 

(on¢,le - 

BILwireion!,on suspen,i©• MVeo•h E LV Bast pralica &1 pror,ir. 
.............1/0 * +·ow.rEL 1.01 -1490/ 

"Sterl 1.V Feeder 
.. .. i,•glot©n.IL wirl) v•ie' 

14.8/wil. MV.oith+LVeu 1,11• 
BILwi,eonoll.iored Al'-Ah - W 80•1 rroctice * rrmairc 
stn.oures· insuletrho#¤ir corih©ll¥ (nnl·it•Il¥snle' Tekphonc 

2 - I dowr .Ire 

No BIL w m double oueilef5 M' /'r'h L• ---1/- 
I.loMformalon ..id. e.. BIL./.5 -- 1 4 
Bltwireion.11-m©•egop MVeonh+LV Bestprorlire •1 pmdice 
de•nk,nio& e•,·4 + alleolhi [not tolollY sole Fg. 6 1*:wdoycubcrdordee. own,dpole 
Ilw,-oM/11-,pltai,gop ...... * -Mice *pr•cke siruavre ilged by A,[M iV •h..rwice' 

*ve& bele&•ve. *h i BIL • Ironoialh soM • 4.,d wrrh 'Pe 00,¥ps' ner•.1 Fis,2 
LV F..ills 

laole 2 The 'ighm.6.rajeemks or o wood pole shoyed Ack,re boided r. d,;4fer• wor' 

ACP•*1*/ UghIW ng & 
Drilgn AW MV LV MV -contal 

phne.ophy Condoilor conducler conlar* to.IL 

liop enlo conl¤,1 lo t¤ BIL €onloi• *e dowl.wfre 

-sys¢,m ./down down 

w•rm ¤nly Wire WIre only 

BIL wiros on ¤11 
5&.....JI' 

(nc ,p K J,Med Med High ..5 
i•Ilien of BIL 

wrn 

ki•ds o{ ins,lolors used. This :eokoge cvrrenk 
BILwirl' 0/1• ©ccu, in eoch of le phose• and runs along 
Iii i./en,ion 

the wood su'oce (if there m no bording ".*re'withn• I. Mad High Low 
sto•• lnogap no eonductorsl beveenthelhree phases 
,•sulaN©n a{ Dll 

In areas 'hm wire leako@ecurrents ore 5,/ ficonlly 
No BIL .re Med H,# Hgh high. tie daigner he addilional mues 10 

consider. 
BIL wire On I 

shued,trurli,- Med Lo' led Low The hard•gfeollhetopof Islruct,reshovld 
insul• bo•m 

be bor,ded lo ensure Ihal leokage currerds 2 -/do- -0 

berween ohases hove 1,8 oppo' u nily to follow 
No AIL wira 

conductors rather /9 leoking ocross the Doub e nees,•is LO' led 
01 Iron.for-9 suroce of the md & has I be token 

In MV 'id' so // de leokcge currer,1 / le base c'the 
BIL-.ies©noll alor s efle/ve,•colleded bybondirg 
/1- gopdown led Low conduct©I ond should w be ollowed ·o run 

belo• I 
or,the s urfoce / the wood be cre illeoks /to 

Bil wires ©n oil / conductor medium. All the /,Herent pors 
ahove & bel# ./ Low LOW low ot the SI.JCtJ,e I•ve lo be cached riot onh 
LV•o piev•r LV some©ftnem 

F•ulls 

The m of 'he leakage currents beNeen the 
68/3 7heove.o"ris' ACpowerend Figh"n,rgen•brned Wher®o"high•/peoitphephilosophy,i 

•·scorded©u••ighr. ond*emogonae#.·ecptic•,5#hebo#ompheophy»o,wilh©Ary #ree Aes,snol nece larl' z ere 
onemed,umilskophon ·Imifi'Eak.er•m• 

on top ofthe s/ructureisbondedwith c seel int·ghpollulion.reo,to,ds¥entmpolun•r, =I ,•afeal./I•'!In•·,9,•·,in,/pe wire running be*en t,e m/* rno In'ing oreos such 09 fne K©lai©ri eh low roinfoll) »06.0, in:Wmai• 

brackets Betwean this comrren bond 01 Ihe is trocking, which in 5evera cases 'urns 1/0 
insulatom to the pole BIL earth wire o :pa·k The I,pe /4 irsur-5 between Ihe ovi and combustion of /he pole ond even ouffighl 
goehas been fined middle ohose is 01+en nog the some. The 

pole lirei, 
numberof insul.-0• is often /1,0 n. the .me 

Wood p/e: in polluM envi.ovmenk 
In '!9.50 struclurewitnivepowllelpolh,per Th,sleodsloonetl8okogecurrenioground In 

A ./COnd p.oblem 11,0, ,/od pole, mperience phasalo ground con ba 5aen wilh three dillere' 111,8 coie c Bll gop moy well be the pol,11 where 
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ils, Technical Convention •1 
the properly supphed. rhisis Ille responsibil) Iri Ihe Cuse where I*ling activily i' 1./ . 
o h wimer.3 In oddlim. d Ihere a no Igllh,lagriskisnoTocon,deretion, wh•en,hen 

MV Fecli 
conto'· belween o penon ontl the Mir' oilows"helully•in•i.loted©/,0•. 

InmBILwood 
eorlh. IM / * be o•y risk /her: which No,e' 
implies t,o• contocl 1. th the power syslern 
during •ighlnIng •or,ls shd be ovoiceo . con.Jciors//m E.k©In currently ... LV 

bundled conduaorg w® ¤ bore MC mr,i 'Ve•P nau•ml c• 
Ingenerali*hos beer sown Thotcommvn ties T,Irpho••. opp' 9, re Ly orl bobbin insul'lors In the cose 
0- lorge ore .fer U. ligh·ling rs' In (•re,•5 I li Ins'io¢ed ne...1 bundle conductor it 
where power sy/ens o 'e prese" compored conrot be oss umed lh't the MV fou' curmn' 
I a ,=munify w,lhoul ·he ovelood power .. ...ver to ·he N ne... .. ..ing 

Fr, 7 Op#mo•bording-,deolU,I//oed sy,lem The cirterminotion i/emond ecrlh /In loul' will bo sublect to •he ocol ®0011 
ev•'de•$0;,pouu..•..... ..&'sof 'coowers,•mprotects,n= esistoncecondl,ions "ma•.i,nob•todeor /,gAM,$1. lifilively.Il.Ithrli'hningril. buld-5 •he MI colduclefanthe gro..d 

such leok•ge curren,· trad<ingond ambilion „t elimi"c d and rek¥ 1,8 1/l,cedt risk in 
MVearlh and LV eorlh feferiers 10 of wood 'He 'orlh moy occur Por",5 reos©n 'Rops ir. c ciffp'er,/'ay 

high pollulion orees m•ycouse problems elearode: ona 0, Ihe po'e i•;ounled disirlbutioi 
Example / bond# and wnhIng transformer moywellaotbeused 01 shared „rucure in a densely 

81' ond SR down mre· "DIr ond B'L down· Bondir'g 'p# 'Fron'/i. IrJciures populad grea with high lightning 
act!,Ity •,re•rele,lo•hepfooce n Eskom toingtallo 

Even cancrele Ltr'dures do n.- escopele wire on the surf•ce or /¥ wool• Dole structures 
effectsof iheenviroment. Incorvelybonded Th s sec·ion of /6 poper examires 1,0 4, c plus·minu' 300 1,nr• pp Th B /9 is 
roni rete 'ru¢tures suHer form dannoge 10 Ihe con·;equallces 01 112 Im 0,•cls liid' gb¤ve on normally collitrucled 67 app ¥ ng ti,0 bandied 
conc'et"swellc' burning ©Hoisp,/4 / des,gr,r'g o safe shared sen,ces structure, Strap' ailhe and of Ilir wize '300 mmip". 
insulators ond the reinforcing sleelin Ihe pole where ·he NIX LV •d other sen'IC€5 such 05 The fop 01 Ihe sliucluie •s normolly bonded end 
Wbere no bonding ex,•s. ligttning £¤n flesh lelephone hries shore Ihesorne 5# re The broughl down on #e BIL down wire Theolm 
to the rei'torong of lhe poia ond de slruc*wra| choice a des,grler is 'aced w 'b is cor•'ned ty 15 40 in:reose 6, ligh! ning imp'he spork <>er. 
dornoge I. ihe concrele meu,0 0 ma rixshown in Tables 1 ard 2 vol/ge fromoround 170.of•e in'ulnio•to 

300 & from · I. #hrea phoses ts g eund Where poof bondlig conmet exists' ihe prinla,0 Toole 1 =m,nesthe AC ialey isk impacls ond 
llcs,ng,rer is/w cou,ed by I/ht. 99 ®ardoes 1©bll e,om,aeslheimpoo ©11 gkningon,11• M a g•n.ro) rJIe For •ne we ©i BIL down 
nol dothe domoge) but dve to Ihe secondo / safely ond rel,ob lily 01 the system wiresund bond,ng of hordworeor <od pole 
power Irequency loull current welding domoge strudureB. ESKCm uses Table 4 us o gui•ellne 
s doretorhe spnd'esofinsuloloo on/olhe Thed/Ign opproach i, ited r,hellotroluin,1 

·rhere Is •o good 5+R,Clure for ell sile,tons ©<,hetnble. The choices thol le daigner has 
reinforog iri the pol® i, depends on ilie pullL,hon end lightning ore the 10!Jo.. 
Lightning pe-onal solelyr anviron„entandtie rel abilill.g./.1 inill 

• To nove' BIL down-re or,lhe pe,eor nol be och,eved. 
consideralions to h•ve o M. 0, / 1 (fully insu lited pole 3 

Conclusion When I lighining strike lerminal. . power • Not to in57ol| BIL •.ires on .lu.es /0 
'menns close f© pol. 0• S•Pply, •t does 0!read, hove "uraden,cl hires 6 81/ oppeors I be o „mple decision h„ 
endonger!he lifeof pe••s •a•d o•i,ncls}:hol as sto,-wire• mon, possible impacts oild 'nusl be cor'ldered 
w occldentolly pcs,ioned belween /e power • To insu|ale Ihe bot·om 2 m e de BIL M# *f ooplying care·ulconsiderotion 
Drot-·¢iveeo/wd Ihe 1¤cal eorlh to all tne factors us si,02 obove' Wlia scme "sk 

A direcf 'Irike f© Ihe Dower lirie flows 
. noirs irto ./.e 're .irfortul.ely r. po-r • TO in"" mbre eflectivalighln ing proled,on ,4/ 4 //m ond 1/ lighT·ing co,rged ground of 5,5,ems du 

w ine lie such Ds the use doubie nol have some ossocieted 
proportiona' le & risk]. Il should oe notel ./1 crrester5 etc tils poperis 901 polenhol 'ise (GPR) i• 

„241'"g culr"# imed 0 mle 01 34 k A) 1 d com.,re•ens,ve and I as {ocused ©n specific 
• / have odd,1/rol gops on the BIL dowi, 

. *m re,s,once •picall, 10 01, wh ch issues Signilicanl Iss,•es not N,Muised here 
wire. 

euslly produces u GPR 01 340 kv on Ihe 
,/0 Lv breaking el ihe LV neu:rol as weil as 

pilecti•/ solle'll Allihescoptions aree,omined I.113ble 1 .•d HV ard MVGPR :aul! polenhollronsierrea 40 
¤rid le conicquanccs ore shown. F,nolly i he L. pcole'lie ealth 

Thisprobfem·/vilev,//b• Ihecomblned BIL Tobe), Tobie l and 2 ofe ploced loge/erk Re•ranie down w res or Ihe lin, Howevern willonly be 
eliminofed f Ihe 8!L wire earlhing was el'trelie'y 

- which oplion pfo¥,des Ihe besf <4©,ce 
Ill IT Gal. Al Bi,+Ier. H J Geldenhuy, The be,1 choice slructure Twhich slill corrie' 

low(niuchles,#h¤n i OperpoJe. which,sno, Insulohor co·ord•naticn .1 ur·»hialded /T,s wke• c double gap g osed coove d..·oll..... 1 ....'Pie./. prachcolly possibJe) so t•e pfoblems (emli 
44**nier-meesve,se,ouole 

ond below'he lvbundle "Ilisio,oubs sJ•- for ihe HVCC losk lorie or Ihe L..ing 
Inerler,5„ap,o•ectileringeer,cheolinorouncl In Fig. 7 •roleeion ¤{ Dis•libution Unei. Publis•d I 

aocalior•·,the.IEE. 
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21st Te,hni,al Conventien 

Effective condition assessment 

of MV switchgear 
by CA•is Lo•jer. Neil Day /5 ond Down M, /. 54 T ,4,/og, 

There 4 0 general trend within electflki• distrlbullon <ompanles and operalors of large privele electric/4 neworks 
to exiend maintenance periods for MV iwitchgear. This brings wlih M o need for Interim condifi©n assessm/n/ and the 

applicallon / dingnoslic le,hniques fe give confidence In Ihe continuing safer, and relicbility / ihe equlpmeni 

There afeo numberolie tz • •a,loble Fig 1 show, th/lor vocuurr swit/gear [which ohobexted th/dMo from •risual •arninotior 
I forcisessingthecoidition 4, an ond w I in general have ¤Ir Insulorad chambers), of/he swilchgeor should cim be foker ini 

•he rre/ rical ape.ation 01 circuit bre•kers h bggest cortributorto faulls ore mechanical coisideration *her, developing cn over¤Il 
Appfopriote•se/thesetoolswov,des•¤luable pfoblei,Borrounling fo, 30%/ foulls,wher *586smenlof Iheconditonof themal 

dolothotcone#edweytorget,nointenanceand moloper•lion,•includedinfhis./Rgumnses Diognos'clools 
ensure resources ore more ellie enti, deplmed to 38% 

during ouloge per,ods. Tb;s rper will describe An inpor•011 Facto, in selecting the osi 
The second lorgesl fo,11 couse was associoted 

te m" appropriote lechniques for osses5rne•,1 cpproprigs diognost &Is is )he 0.82 4 poliol discharge activ 9 (269@. I 806 id 
of MV mitchgecrona how dolo can be col /ed to non·intru'lve|y dele'mine swi-chgeor 6 be noled that fgul#fepolted wilh coble coldition H©weve, in some insknces this 's to p·ovide Thebesl pc>,sible infor·nolk>non the terrr;®hon boves (6/1. voltage tronsformers 
cor,dilionof Ihec5sets IM d/,0.,h b a'ieve. Por e=*e, i, order go Ms) W, Ind cumnl ira•rormers (CT,1 (39@ *Fediyely ossess le conc ition of circuit breaker 
The dripe towa-ds 4 ohen be 05socited wit pid,/1 discharge exteiding Fro ntenance medlar ;srns inariobl. require5 Ihe mechor sm cclivity / d 1herefore the * ual figure or poit ol inien·o' for 9,0/um volmge swilchgear coupled •© be oper./. 

d .Marge .elgled problems will oc-ual, ie wi,h 'he pre,sure 00 mox,rn," eq'Ipn·enl 
senewhere between 2696 0/ 44% 11 !6 0#/ Res,Ible lo swilc, circuils diculorly on induslrial re'*rks individually 

due//e le,el 01 redund•/ buill into ne»,0/. meors reliance must be mode or, 1/ge!:ig pc>Mnlia me:honical pfoble,r, ond Indeed. due,0 18 e preblm s associated wi' cordmon monitoring lechniques (and i' de-Inglheonse'of port,ald.schargeoc-Y %ticlion in circuit breoker mechonisms, nio/1 pomicutorn»intrus,ve#chniques>tc pfo„de aratheretrewoof theke,Factc„Ineffer'Ive 
UK eleciricit, companies hove I polic, 01 irbmabon on 1he condilion of onels ord condilion amment / this 4 / inediurn 
regu'orly exercising Ie me.4.n,m. Co ,/i,on eosure 9 606 ond reliablenetworkis moinkined. volloge swilchgeor le gen,ral con,truclic# ossessme•t */Id ideoll, be conied out whe• Thetie orea myrodof co,/ tlon /:ses,menoools of /6 switchgeor Is comporoble with VOCLJ, n 
he me/Mism is being opefoled fo, mrose 0,0,!oble in orowide cono;ti[,1 doto. however 11 swilchgear<90 il Is theralore rol .Ir, ea•¤noble 

or m'Inier./ce 
Is essenho Ihot Ihe most oFF'fop",ae 10/Is are 10 5ugge' tho• c similor W breakdow, / 
emfloyed ed be,t use is mode of the colladed exisl with this t,pe of MV s,vilch/earos well Provides 501 the diagnostic tools thol ore 
dow » S oil !00 easy lo concentra·e on the The enp!eyed do not inte,fere vilt•, tne machanis• 5 *Noi is £' ghlly di#e,8/41 r#- 0 collection of dota wd not i,rn :11 5 ,/0 the oil filled switch/egr. A 1¤t o·auxiliar, components of ·he sw,lchge.rthw o :eMorch has bee, 
inf)molion required I mosl ef•eivelY minige le, con & coisidered te be ron Divs,ve comed out,nlo 'ow Dulk 'I f„leo #,tctaor 
" mats The "Min 9 Poin• incevelopingo 4/wnddegmdps, c//mbe,as#*shed Med•ankalmenloringof<Ircul 
condilion as5es5rnem progrorr, must be le th/.he con©„©, 01 the oil s a key irdirnlor / breakers 
anolvihistoricolficiandia,lure'prorm"n 'heovemllcondihonodthes.•Achgoarl,0 3. 
6, sini'r ' pes 01 044 pmen'. This wil he p The basic pirciple 01 mechon,c/l coid,/lon 
86 the couse of this historkol o problemi ond Whot cnolysis en5 nformotion Jfe monito,ing of HV o·cult brenke• is to dele' 
appropriate weighlirg i. ploced on lechr.iques es,oblishes ore the key criteria tho• need / be delerioroilrg condit,or,5 wl,lun o circuit breaker 
//deolwiththese caim ce,sidered Spending 8036 of 0 irnany conditiof, ossem# pregram proling mechanism PF:or le orly molluncion 
con• itioa •ssessmen! hudgel to 1*kle c Ic,lu, For MV sw,tchgcor I e mechon,col ope'll' e orfoil.,re. M lum. this Ipads *0 i. pioved sy•ten 
•rode ·lan•ributes /05% of &,lures •ill po./Idischorgeo[•i•ondinlecase©foil nol rellubill-,oil nicreeHellvernain•enonce Itis 

filled 
be Ike most swilchgeor, le condihori o• the oil It mu/ approoriole ue 01 funds. Lmporlanttholdiogro/„ aquipn,ant mp oyed 

for me •ae•rrent c' Il e r•echnni•¤I condillon 
Mv -11'hgear faut' cowles 01 0 circuit brecker con be wed d 11,8 

6% 1% 896 1/ is somet„nes di•licult lo obtoin definitive 'Malppr.0.! -lchgeor in le serv,ce posillon The maW 
1,96- •Mechancal in'knolon on the .0.515 01 6/5 of MV advantle, 01 lesting ci d breck m in the 

swikhgeor, however, me inlorn·atior is CD,Kir' 
• Mice position B. 'he obviou• time 'Mings 

•VT O,011¤ ble ord con be used Es o guide lo in nol hai ng /0 isol•le he circuit breakerand 
Ip,col p.oblems encounleid, Fig. 2 shows '.ill' mci tbe led tw le f r:t irp /n 68 mont'red· 
a bre'kdown of the ccuses of foulls Er =Cableau, 

MV W.C. Teiting 'e c,rcuil 'e•kerduring operotion of 
•Vac,l,n vociium -chge" oper"ing de lint trip give•/0 indintion of howlhe circuit on elecincil, •Ligng • d I I'llion ne•ols . t.ir •he J K il ] The fol bre(]ker would hovewrio'med 1 culled 'pon 

21% 

nloi. •Wate, on Invin h udes delect, ider,lifiac tolripinon/cualfoulls,*uo,ion 
du,ing operotion or mainleno•,s os we!J os Frg j · Cornocsre / bu,N,0/0,led, yoguum The•e ore o number of 5/#m ond insruments 
disruplive Bal ure 01 the iwitihgeor, 'W./= lu: available for cor•ing oui •echonicol tesling 
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21st Technical Convention 
9 f le 'enice pogilion The simples' Npe 0//1 ©f "uloling mole fiqi due lo cor,Ic ·ninlor,5 
s mply moni/rsths aper,ing and dofe limes 01 orivegulonlies, .vilhin /as bubbles n liquid 
Ihe circuil breokers The preblem with such 0 115ulotion or around m ejeck,de in gos 
blrliplecevlcei'lholilisnotpoisiblek. diogrose kororgle,wi41 •/Idisch/rgemo,occur 
11, eremo,loron/braimollime. Consequmt'y. Incged, defed,„orpoorq,olily,nsulohon 

s pas,ole for o componint wilh o 'ose 0/ can Dropagate and deveop until Ihe 
lolemrice io be deterioroling b J, because 01 l aulotion is unable,0 will,ecid the eledricol 
'ber compoirIA Ipe) inoms) Ii' slrew wd Neshover ond 'hum occm 0/1 10 
her tolen,lices, Il noy nol be posi,ble lo Wherl porlial dixharge oclivily OCCurS, if 
detect ernitsenergYntiefclowing•yu 
If o .elwork • owner is going 1. ope'lle n Electron•g•e,ic Rcd•o,Lighl, H// 
cir'Ji· brecker M ossess he concilion 01 • Acougic Audio, Ulksoric 
'he nle, hunism, ihen ideoll, [,s wuch use·ul • (3•!5es. Ozorie Nitro„ *ides Fg 2 be ...f.,0 fie.nan condition in ferniation should der ¥ed 'IkVcit.u:bruuken 

Non 1/ wivel£ the Aom mos, procl,col 'll,3 methed. ta5• as en•=rble Fo· #i,5 ,as•on il is 
of locoti ng po ri l/ d isc 1 la fge oc li, Ir. I pre{*robiefo. n•,Q[•PS Ime sophitcoted equipme" 
/ dele[¢ion / both Ihe to r/diu be amp oved 6/ will produce 0/Hionol Ireque/Ly 

mndihon A of #he (1¤to ond help estoblish the / *Se d elecir'Frogn€hc speclfurn i. 
ony Ider,1,{,ed pioblern The•e 1, now eiblls•ed or,d alroorne 'ltrowk em,wions These 
circu f 're'Ker mor• lo. equiprne/'n 4.e lechn,ques are compl rlientary aid ./ 
-rkef 1,01 helps wilh lins •ssessmell h OPO|,collon eroble, c co,rprehens,ve 
gene'lle equipmel worxs . /Inporcrd, •ssessrre•t 01 t•e conditio,i of insu •ior 
Ir sorne'imes pein,unan-I¢ Ins,alling sensors 09 ·ned,vrn <tage Bw ill,gew io be 'ton. 1;1li11if 
on le con·rol circultr. of/hecircuit breo<e,5 ro int,/ve|y determlried. 

Fig 3 
be AlrM/%€:4@foel.v.mon,#0•edo, rnoll,tored or 11. Fbrorneters // gre r.lorttiond Ele,tro/egr,e•:1• cleteell// vo#oge./.me 
Include the current profile in the DC Inp coil, the 
cuf.el on 111* secondor, si•e 01 the orrlmete, Tne nost tommon , used method for ihe insu./ed chor,berS, as well os /, birume, end 
lo pravide noin coric/ oper,g tne ond the de'edion of ele/onogr/,r emis,ion, 1,0,„ oir insulaid „ombers 
balle -, volt,ge po./ discharae octivil or MY 5#... IS Ult-enicdetedlon fF'oDgh usa of·••rnemolion hot uses:/ 
The rronitor,r. s,stenls •111 cg*• cio slore •rans:art Eaith Volloge the {TEV) 11 d,10 kon ea5uremenl TI'l •[,und ench clrcuil breoker oper/ion •rodJced by p•rtill di.horge 

*chn,que Whe• 9 dischorge breokdown OCCun In / Nie a/lion fo, con be deaoed d compolson wi•h pre-usdat• .. the 
*.st...hins...90Ic,1 temof ined,uni ulrrosow de•ectors. In order same .. .. .Iso for conporison .gall lo• ul'rason,c 
vollage plant'UCh oso meli cad c,her $,vilchooord de/cors ' pick circuil bie,ke,s & 6. some design. up ullfassnic r,0,2. they must 

be in med,0 of 'irmiloT dens,1,96 & /ediveness 04 Ihese becouse 12 //s /m/hor col or o cob|e ternirot On, a smell quo•·il . 
else·r,c•1 nion,lorJng sy;tems IS iherehire depende' charge is¢ronsterred copolitl,·ely.. or©/lion of Allrownics behvae, IM end 
'e riled,im /Ne co·,ducra• 5* high 10 dersil, medium·; the is poo. due •o m mos• I 0 good buckground Jokbose wilh which 9,// me/l·cladding. ike ene,uy being re{Ieded. Ar.6¤fne L•!•¤sonic [neosuremenlicon De ccmpared Provided IhI; 

dele,z cie thefefore successful in dofoboseisc•oible, voluoble,nbrrnafic"an Eleerornog.1/,c dmecti,ig w•ves Pr®oggie 0-Y from 
1hecor,dili©a of the mechan,co• mechonimicon the dixto.ge site ir bolh diracliers :v•ccee,scncmeociv,4where,hereisagood DLe iolhe gcoustlcpolh Fel'1.5 re,•son 11,6 
beqi/1, und eoslyobbined Fig. 2 "ew$ •echnique s of 

sk„e#ecttieiron,leni voligesmle,ns,de lipl //0,@cs#s//reaswilchgear/ron/or loce,•romthreecnilecutvelhoopew'!00501 *the ri/xrk <unno bediredly dele=led 
me sofre circm, breaker The lr,]ca shows how 'tumenA'ladchanbefsbulisan,inpon/*,001 

//ide ine switc•,geur Howe€. at In opel ning 10, The deleclon of sur/ce 
Iheope,=tinglime;orlke'Ir,·Mp(blue#O,•1' dischorge . •bin o . 

in,herne•Ic,•ading, suchastheg•ske:Ed in,Uloted••1'C•geofeg signilkontl•longertnontof]•05*quentb¥° oncd•iern·,rotio• me elairorggrelic wovecon propagote out •a ver·edcoble box. 
4 Kno.Wedgeoflhairmn' willquickly'llow 'nic Free loc) The mve 42' impirges on 
theopera•ortc conclude Ihalthe problem wah he Ihe culs,de of the me•/ ciodding wmevirude gerera,ing / Ihe uhroso,iic sig,iol gre,•Ily 
0•ociated with •t cho• in Il,e slug or plunger. c Ironsier,1 earlh vottage on Ihe metil Bur['re dependG on the choroclen3tics 01 the t·• isduirr 
Fig 2 0|50 5,is hM le ope/ing lime for Hence the technique is •11,d TEV fo• Ina in•fru•ne,•t Ircrls,ent Q9 weil as•,iedischofge octiey * 2 wid 3 were back *,thin *e ocie®b|e •,id the· 

eorll, U'•Bi'JO•,0'9 ©i •tage. the Ironsfrlisio• palll 
. /.fr,1ai f./ Ii,S demon'.I 'hy j' is Therelore. Quom,4,•9 *a serr•usne• of 
mpoiont,©Lapturethe'ir' ffipos'hlsishow The TEVmagnlfide,•0{ur.tionof,hemplilure dek"d ultresonic signals can be dill' 

ihe cire/ bwh wxld hove operc•go {or Of the o disc·,orge ond 'he olten,ollon of ihe end the •ct /1 •,„,=•< •,:, •• h,•s Men 
genulneMLillonlhanelwor< propogotion /+h Ind ian be meosured with celecled cal 'eniest.,1 in lhe need 10, fu/e• I ....,tive probe ploced on 'te Balhed inm,lgal'or irrespecl,ve of Me signul I./. Po// dis,horge ie/ing nie/*'wk / le m.·chgeor The •ed? r,Jque . 

PomcI dischoige ,5 ,m,ledncol dischaige or Panic•lody uwkI 6. the deled•on of „ 4 Emploving le /ech/que, 
Sw# P,ce bndgescpo#mi //e insu|ction po/,cld,schorgeocTivily wilhurlebe/0/ Iheco„iI„roi,•Of •Not•In,qu•8 vm 
Del:sen Iwo cor,duaing electrodes. The solid Jrls.01"•lor; e.g coused by vo,/ ard ,/ ••.rer•u! ord *omprellen-smant 
d•cho gp con •Cur 01 any 1//1*,A I surfom ischorge acilvity' *M netaiwofk of •he canait or, 0/ MV insulo,ion lo be car ied 
aulok, ,y/,4, (be*wnli,5,#am/s] le insuraflori medrtiv of 'he swrlchgear Ouf lIC·•·infru,iweiy wth no disruplion 10 Ihe 
wherele elecne field/reng,h exteed, the inol o crillcoe to/0. andme TEV sqnols nelwort.. /11'asonic delectsi idenT #dischorge 
breok'll' 51 eng/ 0/ ....... . .. .. ...gle from all ¢,pes I c|'Imoers ..i...#Ic......... imull. 
Insuloti,lg mole·,01 D.schorge con occur In Irrespeclive o'whe'her'he chon·bee,8 5ealed, md.,5/krule ,witchgearcom/ enTs 140,/d 
vodswl*hinwd nsulollen,¤cxw,hew/foce le le#echn,queconbere/ilyopplied¢ogm totevisuollye,ominedunderou,0/ TI,e TEV 
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31 21 st Technical Convention 

--- Swlichgeorollonal,sts k."in. ,(;cotesve'pooroilqualit'.un, 
sriou Id be min/Ined ivithin 6 ms/3 

Glerswe .-earch iit6 the 
C cond.kinr. ard deurcdulion bvetonk/dimp lehosbeeous/succesfu# 

e oil 41|eo sw -chgea- w nthe CK/rove.6/ars Theprocesshcs 
1,= (2 3160sreveoledll•ago,liolldiwirir providedcondilion ·rlormoN>i/,ch Joloaen 

, the •_filial factor A dele ni,ning used.5 scient,+ic,uslif catior forn·or, 01 the UK 
#he need for ing,rilemice. electrey componiet/eitendlheirswilchgear 
Cons.quenlly ·he perla·manie mc nierncein+er.als 

1,1:1:1:1: Iii: I:Irl: ond degradolion 01 0, hos also Thermol Irn/glne 
been :ludied in defQ,I O. verY 

Fig 4 ./:0•dischorge©cr,•1•mon.,don/32•V significon/ oupul Imrn Ihis work I,Ircred od /ici tonnoldirectly penetrole 
roblj2M0n wosticle.ibpmenlolspedfk:es, meojwo«. Therelore le use 01 the.•al 

techn,q.. will .0 dele' plent,al fol' procedures des,greo io rn,x,rn,se irlog,rg equ,pmer, /,ch only mecsures the 
I thul would ne•®r no¢e ker lder,$,Med *e amount & infocrrotian ooloirabme ·fom 09 sur·Qce lemperolu·e 01 cor i.on.·5 is noi o 
durin. any visule.minst/,1 of equpment oilsomple{'omswikhge¤· viable in// for dugn05,ng Merral fal i 

inel,1-clac switchgear Ilis possible·©.1hermol • edefects wilb q wid ing'olion The /pe of J. oddit," 1© the maosuremer· 0- moidures 
In,trwne,w. on ¤valbble For le d/echon of irraging .rreras T. 5®e 'rough 'pecial ocioily ond breckdown s·renglh. which ore 
TEV act,vlly varies from small, slrrple handheld viewing windows, ho,vieve·, tw cre ni fined 

stondard procedures ro/tinely opplied *oil 
devices thro•gb to w crge permonent mon:foring itoodoid jo sw//Bor Ind con irte,fere 2¤mples, t has been ioertilied thct lilt+tion 
inslolla•,on5 4 . Ultrosonic detedion primc•Ily with 'pe " 00,·ica*ion ard 'e inlernal Dic of the sample and ossessme* 01 the nature 
am 'ha Fo Jils wse oF band hel inslrumani andquonlif, Ol 5olid morogemer,toi ·nalerial reco•ered mitcte©r D"ction o{ +es 

o Ihough mon toring s,stems ore ovadob|9. On indic<,lion 41 the interaclion bel¥.een the using in{rared techn,queB 0150 requires line of 
When switchboards 0-€ of o crticul nature oil 0 rrater als with;, tne swilchgeer end sigh /,ch f J fthe limils op:dicohon ond would 
tber the cost 01 pe'monenl •orikring con Iherear,}he concition of T•7.##lerno req'ire denme use of wiew ng ,wirdo* 10 
be iuslified 'ffr•nen montinrg 6 000,0! compcnen'. Consequently, Ii' le'· results ide/,4 defees in oil ccrnpon,·nert' .9 

discharge ctiows e·,o'vig foulfs tc be noi,lored be u sed,/,dentity #sneed for m in/nonce for Thete comlroints <oupled Al the *011 number .nd can help withlhep.eparatior / rectilication individug uni•, In order to ICKe •d•,Gnloge of of loults /·ibulable"ve,heollAg moons /01 work» be comed 0/ dpring glonnea shutdom, thrs 28'80/Ten:, I lechniqua Es devised '© 16* prall.16 ¤nd use'ofness W enlo|.. peqods Fig. 3 sneonex•n•ple of onesuch Illow o I s.rro•slo be renoved from Mikhgeor the technique on MV metal·cio d *tch gear is cose The discharge oct,4/ cor be seen 10 (ring main units und ezlensible sw ches' whilsl very limiled. develop over' 1- mor-h pe,iod 1 he prebiern g,¤rt ©' the ·milchgear •emnined live orld sLoplle!• 
wos •ssocoledwth'Yollggetronslormerfrorn were moi• to ·rd The piocess involameccs5 to Howe/ r whe'€ lese c m/onts do nol eas: 
ar, 1 ? 16' svi,chbooro and l,s earl, Naming the * En.Ir vic fhe fes, Drobe occe„ pon, wlih i e or opet? Du,borequipmeb and iow polsge 9- owed spafe conpone,*A be sourced old 
2- onlyleaderisolabon and 00/King nece:soito equipme»herecon.*m, orcon be. sofely 

reod,10 be filled xhe i c 9 0 Jk.ge 
7 op/Mul xen the iest occeS5 Tne/ore the son'pling !5 emosed Ihen'beopp collen obhermolimaging 

comeo¥oil'ble. undelokerwnen 50rn®porlsof"e#/Mthn te<Fl,ques'unhavesorilemer,1 
3, Ihe oil tonk ore INA mu,oble 

Jmcnen• mon#o, coier picte ng ¤ 30 0|lows quick oct Q. De,Ivlng i heohh IndeN 
to be token 10 (monufoclured specitcolly for eih ,/i·, problan·, and *F remove 

poknrial foull; on cril 01 $wilchgear if pcrbo, Ipe lits o.er Ihe ·as• nbe (]«65 ond on o The diogn»r lechriques dcscribed ¤oove 
d Rcharge ./. •Il' inria-es or goes scrnple.......illas..#m... all©* u se•ul Inlorn•ofiu,1 lo be .016efed on ille 
thro"' 1 "ep "crige in "'mitY. Fig 4 orifice using o •ornplirglube ands,ringo Fig 5 = dition cf M' switchgeor In cedgig insinci 
show ore 0Komplewhere l¢6/ve of po,nal ihowEoriesuchcoverploiondsornplingtube iniomic;ion burn 0 5,ng|8 ding,iasl• •aol Will 
Achorqr'/vityon/3.316'.0/"rminahon Two/misomplesole re,noved fromthetop indicote t/· lil Ined,/p uction Il· roqulied to 
©. a GIS swi•chboard dramo*,call¥ ©· the switcn tar i·,cre©geo i 0/ 01"/ wilh Ihe ip<i,Ils 

bring or,tanl 01 ploni buc• In al, acceptoble in 'ever/. The eorly wo·n"g e, obled Ihe beingcolegorsedis 
conc i,cn, fore*ample. flhere oreseverelewis 

Do•enliesource°'•'metcberemovedlrorn • b licicale, son:iojory 01|condi¥,01 //dialdis•fgeaevity,·,I+,In#itc/eoroi ¢he 5,5!em within a rr,Qlter o houn. The birb which e M bles on exfended Ir•• nienonce 
the cond,·ion of ihe Di is ,•efy poo, lowever, c; pen„urent non,or,ng lor pam' d,Thoige inte,al ·o be adopted. 
where Illefe ach",re read, demormoted M #hese „ po over nciri fock>r, Lies' use 01 ·m • Re#pst J/ es ewidence of s©·ra o 

imples ond 1 woeld be abs/'tely,de'l if degrodohon, should be rele5ted in 30.36 Ihe dlagno,·,c do:10 -ri be mude by comb „ng 
conlinuo•s monitor ng could be month·, 

incorporoled all the mailobl inlormolion Ihot re /es aired ly 
on all MV sikhgear However in reo ity tl,i. or indfreclly to aiter cond,tion su# as rhess 
is nol o p•oclicol or cost eiteclive opti•in Tlieic - diog'05'I 'sl res'lls, .,6,101 Inspeclin dali, 
are however. reial,Yery low Cost hundfield ma..Ince experierce, cc„ses ol pr•,00' 
instruments available Iho- ran defed Dolh 6 ues el[ Ind deriving on IM///ltri inde* 
ul·,oson,cond TEVoc•i•i4' Using •h,s */ b 'he ossek unde. re,Jew 
Inslrurnenlalion os pan 0• row·,ne Mbstoton /// 1/ • 

Inspeclion con graot|y en/nce the cond,·ion Th, heallk inde, is achle"d by "urneri•(lily 

informolion collac•ec durng the v" 10 'c //// coding /.eavcdoote inforriolion, usuallyon c 

sobstalion w,trl m,nme I addlt,orol co5t or 'for 'll•/I//6//L scaleof 1 /4, c•opplying weighlingstome 
Therefoil, appncolion o• portiot cischarge -li-=il....i |ac!¤r5 bosed on Aw dec, on #re D,obe/,4 

Ihe .05' ,rooflont */hboards o r newort• • ' ob'in ' 'olue on o scole of O . 10 't is 
bulco,•easilybeappliedl©clIMVswilchgeor hg 5•gucces.ro•eipfole,nego-p;ek.rm,•faa 'calibaled' agoirsl o consi5t-t reloihip ,tilh 
.......:rk na • * rnoip wilii probobili'/floilul 
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21 sf Technical 

The concep, 01 0 r Jn,crIc repisenigtion Di fl],67 cond,40. ond perloirnarce Convention • 
prcbooiliD, o f'/p. : esse.,flully simple hin In acd,Ho, 1.W I provides S•11©h•a, 11,•Ilh Ind= o sound 

Pro·,Ides 'e bosis U o ver, powertul poxess erginel,rIng bas,5 'revok,Ofing risks ®J 

tholemble.4,lurecond,]unrpedo"noncoorld o.c bereli!*ct p©ent,al iriestment " f- 
risk ID bedelerm,nod ™anY future mon¢ge·ner,1 5-retegies Over o period oF 5eeral 11 1 
progiofr•e Morecierosthaderieo}ior©'Ihe 
heol# inde* • bascd o. /ilis,g *u kii,g yeors.EATechnolog,hosde•eloped 

engin-ring o me·hodolog• onc hz 11 ,m i 
kno/edge,emp'w.'ccondin•om1/Junlhei./ C'Octical mperience 04 successl ]= 
oulcorrereluiesdirertl•/eng,rleeringreolily opclic•ions Seporoleheallhir,dices - Z. 

This provides reEulls thol Gie both cr/,ble und c.ecolculc*ed/eoch tirwil bieoker 'm ••1• Kon. hove • claor 'oudit liuil' oock lo he origin/ These I."clreli,1/0/overa'.5, ' < '1 -• 23 ' 45 informaticn . W •ppo.d 76 Jv the rnosliele:on i molelthot·okes ./.CCO,Jntolhor 0, " 

engineering kno,4/dge and experience The 14 dctors 065*Ic,ed w,111 Ille circun 
hell·li ride, wal J, fepresents the exte, I Ihot,le /1' eloted to ils Colal •;*• >.g. F, d. Exornpil 4•Ji• i,dex A,· MV •wr•chgec• popujuii•o, 
de•rodoton t•e•u,rberofcu5·orner5=oinc•ed, 

r:50 Re or $ cfit,col,4 Cin 10 'he ne*ork he et' > Tte ov,roll quirkly lorgeed to pns're 
20*vulesintherong/0-3.Sreorese/Borne fbal risk modelt.enencbles Jr 5cle h 0101,1 i,•,plicni,ons is 01 rernoved /m Ihe nalwoi. 
objewoble or rletectable deler,oroilon & When on ihe 

different diagoosi# data -·mer,1 d; strategies •0 6,9 cenipored not higli"gu 
ec,y s#cge, #hiR .,Wit be condead norm' onocfrcul•b¥=fratbusls 5witukgen¢ ;n needof irpmed,•le afteN,on. hes' 
oge ing, thed Feren, e beween o ne»ossetand 1 c Ihe dct• cm be meae by combir ng 0/ 
onethoT nes been,r sexe forsonel me but,5 Conclusions tovailol //molion Tho' relgie' Direct'y or 
0/ood candit ind on. Ir such o cor/ilim. the FOF red)' 0 asse# condilion When deter/ining whet condito, socr o• The ·esuffs mwi,/ 

re,nows ve low and ihe wdilion or,6 PIF af tne dir.gnos•ir 'eds, ./ /1 lechnique' lo inspection opp|y on d", 
or, asset gro.,1 

wad expered n•in#. 
0,2 !0 change slin,kant) experie,ice, c•Lses rs c' ,/Polort ¢40# die Ingrfs/nce is previous fake. fai'ures eli & 50./ T Medium volua 01 heollh Index. Thus enables un overall heolih 

©'Ibe cguseso lullsond laill.reg onilie nd. 
in t,e ./ 3,5 6,5, foitheosiekulrevieobodeived r,present ./.cont equipment For non·oil ./ swithgeor. the Ird de/nor•honf affedi,ely ranks degro.= pocesse'lling the popi.lohor, I s•,Ii 

4//'O, -5 orp{]noctolea wr, to mcve fron norm' cgpir,g k proces,851'01 inechollical Osse·5 1,• 1€rm• of condilion. This p,ovides 
condition the proble.5.....|/schorgepr.'l l'i' pote •tiolly threa¢er/oilure In Ihis inval.¤.informo·iorilhalwilite/dirl/'into 

the,2Tore •*••anl ro en:•• •a• POP Iltnough sl,Illoi, cny cor•dino• Frain•ene,icescpedules o•d can heip iorrn is iustsmmrg to rse Ins fhe 
ossessl,enll}mgrom uhlises ba 5 s of ie 

the role ul furibe, degradolion Is Increas. techn,questcassess ..ment/•elurb,ihinern pians 
/ mecho,icol Hoh des of he'rh indee, >6.5. ie•resen} operatioM of Ihe vil/geor Thedervolloi of obetrA:Mone// 

seriou5 .le/orehori, allyonud degrcdoli•n Ind ols©agess/.cindilion/·/Mitchee¤r *ey s#gesneproces'cc'Ne•Condition/sed 
pro}cesses now recch,ig Ilie p¤,I thot •hey m/hon. Foroillilleds#,tdlgeof.thecondit,on Ris•Monie,oeN •hicli 's osing 'Acreosing,9 
Ic·ually threcter failure In 'h,5 condilion, c f me / tie beames c cr#.col kibah,j 040 mus, umised, by owner5 and ope ctors of MVand HI 
POF Is now „gnilicantl, roisec c,n /e rote / be eas,de·ed dur ig Ihe asse=,Den! program ne•ous erldwide 10 evolu* ,·,¤•teicnce 
46 negfudcijon wm bc reloli,ely /p d. Alodenl di©goos•ic rec#nq.,es ciia frple, ond me:hods emont •rotegie& both in lerms Of 

piall#'llure end in lerm o r'. EA 8, creoling r 'meric nepreser•st,o• 01 co•di¢,un Ollo¥, the rrolorilyof the xey dolo ·o begaile,ed 
Tecbnology's 'BRM melhod©logy has been Fealtlindices)oicmal'ex'irolrelcho ships w,h nlimmol or " disruption /0 supply 
success-u ly oppljed wi•h I •umber of UK k link •he HI 10 POP ord to es#imote charrges The,efore, oppropnote uge of Ihese techn,que, 
Dislr,out:on Ne'. Operotois os I p·oclical 'HI>nd'efe"POF,withtime"vides' Inpro,idavtolinformalion.ni"condinon 
meallt of mee•ing strategic 4,ecli•e, and h06 powerful bosE for modeing tfure curd,morr orid ol switrhgeor wd 'elp increase egulprilant bee n wel' recer,ed oythe UK eiectrici•y ,id.,slri pertonnonce Once ie parop,/ers la.e been ovcilabil,4 The.e c,re o number oi .eli •ecitdolor OFGEM 

5/. It s *mple te model the ;ulure cordimon eilb/ed dog,ost c tools ov,moble that w„ 

oric per[ormence cy each Que, ond Ic est,Frole pfovide key Infcrmolion or fhe cond on of,vIV Eefe,ences 

Ihe,juv folumrotes forgrou„/ ose,& An 54·WIc,qeor.A•·3ilnbled,ognihclns,rwmer,talion [1] C• Mille. •Vacuum swiet"r u review, o· 
example 041 i,pic,71 401„ 4 pro·,1, :orMV Mge, ircm -011 hand held de·,iccs Igiough 0kparlen,0/op· or,• ·6. futu• mun'90,•ei:'•. 51' 
switc•gear Is shewr In Fig 6 to 'ull Iont 940, meqiloring solutiors '1•91 •dule 4 Prn,e•17•050472. EA TechnoIng, 

salutic, •5 - opplied within c.mponles . Re# No 543¥, Jii,e 2001 
Thed.'dion'fahec/indiandprobabi 4 trgelybed'i•·enbr#lenumbar,•9'1he,z,iroi,-4 121 A Al'"", P•.• Owen ard 07 nug'Gs ©f 'lure foreoch ossel (Gle lirst polof. lossellon'Ine'ork. When s...ear ,' •cf m»losincld,r,1.oilmod 
Process colled cidilion bosedr si: mon/'fren' 0650|ute|y critical lo the net,vork and el.ille/ . 5™ Mod. 4, •r¤cf·55r P.ecl Nu S.. 

.* .,ch con ·hen be used 10 4voluore EAkhnoo.&%.9 t•en •or+Invous monitoring may be a v able 
moinler,Once end replocemenl stroigies " dion However kheavailill·y of Inf™Dens,ve 3] S No"",e Ind D T "/es. "Sfudy & 
terr,15 01 frebobj],7 / foilure and IN- 4 ///jd condillon as•essnent lools neons *=*/** l in •en,lre•, STP 

•odule 4 r,sk 55. Prcied N©50420. EA le T•chno•ogy lec.r qui con re©dily be opolied to oil Moreh 1/9 

Candi/on based d monogement lypes of swi·chgeof on 9 'e,work ond c:on 
141 O N..les •d C I '0 5,0, ll. Ju.I 

(CBRM) get, e.honce le ir-brnlohon gofhe,ddurir,g Il icr·intruile portie d®churge ./inD 01 K•V rouline subihon inspecions #ikhge/•", Cred ; 74• •*r.otior'll'.ce 
CERM,su;,rocess deloped by EA Ted,nology on £,em:c,4......fl, 2003 
10 035,5, D,tribuhor Ne-k Opera·ors Ir Once+Mellaorbe,Teh#solupg fhedfagnosk 

meking{,%sal rranagamer'plinningdec,5,ons loodi Is rkof Jf provid€9 'he opermor Ind DJ D T Hughni •nU DE Russell· Cond 01 

I I 'fraregic le,el, d r....comening 'll owl•e' of eleandly re..rks wiA confid.Ice . / RL,k M.11®er,ient (CB•. I ..I ;tep Ir 
fme,•r,e,lf •kl/9,ng ..•0 .-rks-, Ovolioble orvicala/ theorehcol knowledge " fhe con#inu"g w,fe'* "„06,1,4 of "a 
3,d Intern[Aior,ol Conre·er.ce on qs;,06:fily I 

and eiperlence of assels lo define orrent equipmen· Where equield ls foL/ 10 be *oi, * Di•ibu:•n he••fks, •p 261 
cond,1 on alr,d *han use. Ihi& o Mfirn©1e Iri en unacce/jole ucndjr,011. rrainte,once ·265. Feb.<,c·, 2005 A 
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D 21 st Techni,al Convention 
Creating failsafe maintenance 

methodologies 
4 PEL R s, uve une Tectiolegy. ond Mv i Risi. DRE Uphon,0 

A sound moin,enanie program Involves cre/ing a slail•kal fromeworkwlh whkh m undermnd m//suie, and 
mainicin the performanie of equipment Any electrical ne-ork tons//$ 01 an Intrieote eontiguralion of elearlcal 

equipment working I unlon to generate. /ransrn// Ind dl//bvfe elearkel supply M le end user. 

•he ratiobility el Me nerwork s elictrical The rea of a i/hodkal opprooch, once o edi:tobie os nonogement beg •5 To 
1 Iquipmen· will de.armine the ..sistercy explored •11 resull in / mdicalior of & Implame/minterance me/cdologies that 

ofsupply 'bal·hcconsirnerwillrere,veal·he undes,reobleelfeclsduelotnepresenceof o orernare involvecoadtime bosed, wle 
endollhed., ItcanihJS,mplicillybc.oidlhot reliable noirt.nonce program .k is -4.oved 
'r,J,ob,Jjty is *he .sence 01 moinleionce.'0 Thelevels' malnfenance Ne Fig, 1 /,ch indicapes le perceived vs 

1, 15 importor,1 1. fake cogn,sulce 'hol nnonogement 'clu...slfor/,BY'I el I.,3/nonce 

breakdows will always occur 01 /4 *rsi Aging elec rical equipmeni neees t© be &ed!* Min•mice 
fines 4 to physical exelion of Viern' monaged against comprehensive maintenance Waer 3 - cogonced 
re•Jlting in collateral dalloge t®t extend' plars 090 /ocedures Thegoalisto ocnieve 
forbe,on•lheong,i'QI pr•blem le moximum omoum of lifecycle from the A deflned nimenance p.ogram. where 
Anal[-plp of 'Ls coud...e winte' 0 .... nt I 's-at le osset'· .ils! still per-jil m./surenier,1 /1 equipment 

Iransu rn.. 2010. whin mill 01; of soccer ellii/&'lli' 140 en'h,5,0 Isse' 
5 

enter,hashores/Sout,Airicatorthe Soccer Reo»e moin/nonce Equipmenl Is defined by cost ond ble 
World Cup, 0/ a powie, allure,nterrup# (le./ 1 - basic) cvcies whereby. 40. len ond *enty year 
le opening carmony due to paokelectric* moin/nonceplonsoreimplemented Budgels A crisis·sry/ed moinleronce opproach To 
demand. are set In ploce +0 caler for odrquote pot asse' managemen}, whereby I resm" is 

old se/m. Monegerne,/ is involved with bcole mo,rilenonce plom need lo be given to equipmert rrolfunchon on'y once if 
ir ploce to protect the 5,5trms Inle, 1, his tronsp red Tnis approach involves the 10101.¤lily rhanogemen 
Maimenonce plons lk,I extend int© 5-yeor 10- h,ghesl amount of risk os no forwcrd pl¤nnIng •.us monit© f ing sf pro, e5%.ulpmer' 
/word 20·,eormointerance plor,6.10/e, is pr/erted, /Id can often,nd,cote or, 6 an, abnormol operchrg cond,nons The 

mo•n·en•nce department curren· wi,h the gr•win of ine#,clent on eco•omy or poor w emenl ft n, peeole de per"din! sy'le,rs to 
•aMogermeni 

Theall,tudeof f,if oinhbroke. don'tfix,1•J ha, 1•me·directed rn/odologi" is ¤r, in·,po,t" 
risk from ihe cost componies, incolculable sums o{ Pre.*e /*/nonce 4 in the removal of revenue, sy5tern 

'Alled in licernses being con/ovoled and Oevel 2- •ferried,om/ Prever,li•• nointe,lo,ice 
ho, mea/ th.1 le cred,6,'ily of lo .,.cod Amorosy5'ema·icapprooch"ainterion/01 I'leve;4-575/mal,c 
standing performance has beer, ruined Our eled•kol neworks would '104 .i•h p..dic 

This 16, check. 01 le i: m.&1 .dv a/ fomi / rn•,nt.nance, 
'his so co[led 'breakdown /heory of system ond adiu.tri,ents to Ihe 

desired where obiect,ve techiolog, develaoment 45 e 
waintenonce" hos ·obeexamined, unde/tod impocon' /6 ind v.keretne 'dem $ based 
nrid ovemie so *11/21,044 -noinlenonce The odint/ge / the preven#live mode[ Is unmin,mn,snglherna,nten,1 1 procedure· 
me•hodologies con be irnplemer•ted M 'e discreponcy of Ihe 5/*em is nore 

ThfG prugfe•fop al ma•,?18nance nos 
rn©ved frorn people.directed ond M dreclea mainlenonce to condinon d,r•d • 

'-1.- nialn•enonce 

A close 'elulionship with Ine Guipliers' 
nisnubclurers 01 Ue alerl.ic'j equipmen 
is required a. ·o con,nually improve or Ihe 1 
ele•r,cal equipmenl 

The lowl quolil, mr ager,ient I•as advanced 

I -I--- 10 0 0/ces' of continully improving 
equipmen: 

Al•hough +Isk will olways be a vahoble Ihot 
needs lo be considered, once Il nos been 
ellectively min.,68* this lill be over 

41 relicble s,stern. 

132 



I lili I 
lili Il ip•inee/-•Vets. 

2,1 
111 1 1 1 

.. 

.. .. .. 

.. ... ..- ... 

.. ... 

.. .. .. ... 

.. 1 0. . 0 ... 

0, 
4 t// 

.. O 4.0.0 

... 

.. 

.. ... ..... 

.. .... 

.. 

. 

Please book me a one-year subscription to the followi• 
O EngineerIT O Energize O Vector O PositionIT 

J.tky 
R376.20 per annum inc. VAT in SA; R760.00 no VAT out of SA 
Title Initia"'' Name _. 

--- 

Surname_ J eAC > 
Department _. -... 

Company ..._ --- - 

P05itiOn 
Postal -- -- Address .---- ----- - 

postal Code ....... 

.. 
Province 
Phone -· Number. ___. ._ 

Code . 

.._--_ _ Fa* Code Number. .__ --__-- . 

- 

Signature 

¤ New subscriber O Renewal O Tax invoice 
required •• 

Contact Gail Joubert E-mail: subscriptions@ee.co.za 
Tel: +27(11)659-0504 Fax: +27(11)659-0501 



D 21 st Te,hnkal Convention •allsafe maintenance rnethodologles 

A very Ili porJn•loilioiernclnlenancevoriable 
to consider is the process of 1/eg.11.lei 

u o,uble,n andcan pG)#Ide'hedcmokwhils' 
'fe =ulc•rinQ lompon• FF:,vices le 

sohwore (product •u= 1 1,0/ware and p a·lormi -i# 

fcolihes h Jlb fl- 1 Fl, 3 Prcse indicoror c•rn,cledonall kV•rd 
22 4• di••fie J•on 'ine 

TFI'l| Inprovenerl p|•nS 're work 
prni ·IL„s specil,coll, u,i,•ad at mo|,ing *T Fig 2 E•k?*,1•tor'g•imli™•0 07 1660 I ......•deriticalion//perts'rge 
raf,remenls orres•rs,•rom gro•nd levet 10 Iii e elrical disir bution 

The slep' for conhouous le:hnology nplwo,k n order /O real se kngible bene·ils • The '101{'s ·eluctonce towards cor'ir,g 
development 

such a -he as: rri,inlericAce proced•res oil surre 
• Idenlify themoin·enance con/rain, grfe••OrS. 

• Ma" currer. urd *Ul,r€ technic' 
• Iden/,9 le couse. • Tnetime d"ction of several houiticar, 

"pob,1,1 es of 0 5¥"m cut nlo,nlenance (ou•age time 
• D.vell. a proto'pe for improving ./ • In•re.ing ....110/01 eficiency 

s,5/m • Surgr £ re'lors 01. didn i biow clear 
oH Ihe line6 . COuS® serisdi•e Bo•h favils 

Keep ng tu f red .!11, lechnological . Tea·1118 protur,Pe (SEFs) 
advoncemeals 

• Measure desired results Salety/personnelwo; beingcorr/.ornised 
• Ex'"dingthe us af'llile ofos,ste m • Integrill the ne' teckno|ogv during Ihe Min·eronce in rn nv 

con/lors 
Add,no volue •0 the s,ste m el? I Ve·CP,fe the imDro.emell 
conse•o¢ionolererg¥ Recclive surge offe51ermai,•el.once 

Cuse Slud, : 3 k' - 33 kV surge */ej 1 005,C) 
• Redul. lessesonde,:cessivec.I crfeslor maintenance 

he process of ne. lechnology ...In 
In en:iron,le,· wker' lorthcor-g ',i le eorl' 199/ COC Minng Suppla, begenwlier,DO'Mining Suppiiasreseorihed 

engineers ond ope,utocs do "1 olwoys ge' I inon'flauier of low ¥0|'.ge .1//1,1//| and developed on oorhead phase ndicalor 
ndequole appre 0£cships. eKperience handed nii,ing equipinent embarked upon p•tens,Ve lo educe surge arreslor Miaimenaice kne in 
down *forn mon'gemen' or e'pogire to re5sorch logelher w $ Eskom Dispit>aor, configuration D.Dl· I 860 The phose indicale. 
vanouss,sfemic'It•ledliologydevelopmenl in c the excessive down,mes 01 dist,ibu·ion vint /.Clor'red b pitwirl,· g viwiol ,!•d|,coli,ji 
Inc in-egralion work fo compensole lor weok networks during simmer froiry) season5 
areas and inom¥€ on .„rent stondorcs. 
-echmology Ind upgraded hordvore mn £'I:orn's distribu·,9 ./works for'ge Iron 
provide k a 'lily will'/anloges 33 W such 33 ky with the moor,4 of these 05 

e'.ct 1-/1 liles being ? 1 LV oid 22 k• 
• 1,creosed orod,c¢i. ty netwo. 

:L 
• Quicker fault cleo·ing ond service AHenton „as soon direc red 0 PO le .ovnteo 

re•tor[] tion transtorm# and the associaled dowrtimes 
• 1.pia.edcu..rse*. caused 4 1 ghtn ing ind over· doge damoge 

The ma n <ou se *,1 w d lo be Ihe inefect ve 
• More powerf'I .... 0// plon'ing 4 4 'ne bjec, bor *se r..... coMer- surge arreslor mo.n·enance ond con ligurotion in•dc c 5/5'omer'5 home 

toc S 
problems. nsformer' 

• The obility lo work wilin smulter t w.5 daing Ris peried thol In el{orl .05 of a down'phose, b¥,sr"hecoron'el{ed 
nic.igin& 

'nada w Ih n Eskonl 10 Imp,ove surge 0-tor I euc i working lose, at lhe pole ·no'I•led 
The coirect Idea would 68 to do routine mcintenonce mainly or 11 IN and 22 kV „or,•,•rm 
fechnology upgrades i g //m 20 avod DIskib/Joe pehvorks 

To o•gment flis product, g liltle block box m Iwv.4 lo do mo,or overhous, maior repairs 
Pele mounled tronsFormer losses willn placed Ir . cus¢omer's nome. I provide 

orreplocemeoti. 
Estom dis/nbullon wo. colculcled to nplour D ,„un, ind,cotion Iho· one of 'he phow' 

The movemeN Qwoy from maintenonce •Imes.igherthon,heoverc/u,JI#mdthlt 
imensive and sub.slondord conlig.red s,luction 1/ b be oddreised 
ne•orKS IS I'llia||7 I COSt|¥ e.... InCe 

Themos, vul.oble periods 6 ove, ml¢ege traded·elf ogains, decieosed mainfeince 
domage..5.wsured during +11€ 03 ruirly.1 (],1/5 prmedure ligies, Im prassure M stolf, 
0* SapternLe, Ihrough 10 Apfil eoch yeof ond incraosed comri,1 ne,lt /0 petorni the 

rm, r,lenance procodurr, the bes' posgible The problemi 'li,1 0•ere dentilied on lese qualy•'w Spel,$ •s,equife 3/ 
n•otenance opeL*0/ 

©wtome for an eleclrical nelwcrk will be networks with fagords to surge wregors 
real,iea. wei Fig 5 Conven#,¤•Ils•,ge or- 
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hs, DOC Min„ su•plie5 sel d » des,gn of or:Iling e ectrial| s/rms 11 was h,E 
a surge orieslor *codd be monained concluded.tnof the fus/positimnee/dto 

h.5/ PC live lirle .'Ihout Ihe need 0? or outage Alter be correctic r th,5 conligurallor 
,usl ore yeui J f In plernen-ot an, t. resullS Thi• mifiguronon perlorn·g ictiractory under were m,mi,red unce q n and tn€ results 

normal 50 b, conailior/ bu+when exposed were aslow'i'g The retarn " irirslillent 
to such- I.. £$ed •/ A e * ng wr ·ion I 0%'llogeoccur·ences *, 
the vulierab lilies e*posed ilself ir e•cessi,e demonintion 
pole mounid fan:lormer hes. 

.dr••emul#Ke 
Preve/Tion 'jevej 3 odvo•ced) mointenonce· 

Meakh, #•.•ce *led the fipoll'/00 uni' 

- - •••- hills ihan ,denfilled ·hof Iheexcess- pole 
/6 Lic· le iL;•We or.65•ers inoLnled lronsfor,·ier losses could be fulher A uni· wai linolly. designed to ensure tba- Ihe 

con'igura·ion ot pole ·nounted #rme•s 
m correcd -he tr•r,/omer con' 0 

LI,MWng 

4-¥rl• 
By,t.mF•*I,i-IM•4• ensured Inglhe surge grres·c· was pleced i, 

parollel to the fuse ard no longer in o series 
connection 

4,5 finul de,lin not 0,19 co.reced Ihe luse 
aidl surge orrestor into The correct p©silior, 
6/Iso ensuredthclo health¥ swiweorre5tor 
wogclscp•esen.1Qllfirnes 

Live line cop•o, Itles were o requiremenl, 
os well 's The 09iqle or.estor alert, 'hlch 
was the Ird colion Ihol the „rge orrestor 

6, 8 ./ *vn.*.6, inif 
Fig 7 fikom'$ configjm¢,01 0 DT r'60 wos spell 

The conclusion to the mairtencnce progr•m 
w05 thal 

I comble,•n,1.0 m, tie surge o™#could no•, deol 
Qbl with C.-r, tie o•er·vo|tage pfoo|e•• of the pole 

H-hy#wte,m moJnted tron,former effectivelg, binging 
about 

1.-1 pamied =•m 11'r- a prevent on moi•/.nce apprc•c' 

This configur' lor pe<forms bel e Jnoer 

9.1.-9.. fL-&= 
L-BIE normal 50 Hz condit 0/ ord *er e, iosed 

'o over·yolroge o.:u·re/ces •uch as ig t.'ng 
Heal*#*• the •urge arrestor curt xw ¤flect,voly decl 

with over·voilage o:c.,rrences No more 
4 80 nuiscoce ·uge blows or transto·Aer osses. 

. 70 Maintenonce schedules 

6¤d 0.• dev'rl Th pm*,ded quicker reduc,300¥ImproyrnionE/onl'wo/,g.irolron 
even Tne p•ocuct I le .,cle el Ihe various 

iden liffcctio•, isolaior end recificohoD o' & pole ·nouved •ransformrs p.01 1860) equipmen'wilk,naneledncolul,Ltywil d,Her 

ihefoul, Eligineed '11,•ing on this prolect around coaMembl, occidmg 'ohe iype m™• use 
Sou.h AIr 

Al•er ol imple,rentolron 
ond co, were seeorg t© remove *e The monteronce „hedule w Il ho.0 to De 

•wo seasoni .ct,•e anc p,evanlof!,e componeal from systemullunlysel ipardacc.Joteiyrecardoo 
•o•ed thof tnis re,•r•,ve nensuienient il wo• their 'Bve|opment plom d were |ooking Mo Ih: nninlel,unce doluke 

reSPO''se lo inoin•enonce wos on,y achieving *1«15 1•e cause / problems diectly 
mininial linprovementsond wos rol viob•e cs Imporanfva·kblessuchas•hemo®{octurer's 

reloting / the exc. 55,ve troasfor.ers lo•ses rer,•rrmer doton s os to le rn/*imuni I fe 01 
o Jang ler cons,de,01'or, Ber to n aid bringing Ihen o preven·,un 

theproductir mice,lhe relglive,inpolonce 
4 was 'hus decided 1/1 arlother opprood· .MI"nonce model & the p. 1 duet •orirn go versus se, o noory 
wosneeded 'r monegemen#'c gain 'he Ammhem/ic/4/.emonimplemeMed eq»nenn ond occo•ding / ihe eAposure 
co.operof•on (>4 ./1|0.'•••uoe lowurds /0 onolise tae proper'les o{ 'he use ord n exlreme ccidtions 

1 inci,le'Ince 0, 1 lied,le orrestor surge 5Jrge se/rolely ond in their luse·orres·cr Maintenanke courses ard educoilon 
ki 0/ 22 kidiskibihiorlines .....tion ' riol wos long abe· these 

,?aps we,c inkel, i••0• i was discoisfec 'hot h i, in,wrtard ·gr monoge·, 1, snow 111* 
/*.ive moinlen'll the $.•# could -'hstond greater rommitment to on *clive molmenance 

(level 2 rnIermed,ekl 01/mqes the theluse ov"r •helrindiv,dug' program ond for•his to extend -0 every St# 

A more conceded *. was neeaed 1.>en5• fa time duallong member in the ncin gice depor·ri ert. 

4 + eld "H *ouldn', 0, propefix dentif, A decison -0, Aut fuken vo correct this Monagement,eed, to /Ilocci pol of /e, 
oires¢o, buf •yould "c * fhe speft' surge of c,>nfigurulion to ensilie 'I lhe luse •·10'Id budgel lo,vards the educatim / me,7 .Miff 

more CO·OpercJive i• Ihe replocen7e•i nol con,inually •ke ·he su ge oriestor out mernier in thus deportmen. 
...Unils 
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Course5 and education could be proviced Manngerne,Ws commitment such on imponart mai,lenance duty, s Ille 
4 0u1side con,rack' suppliewrade chooging *60. 

A sirong monc,ener,t po ic, establ shing associot ons, con-oreng end publicohons 
le,J dership ond suni,Drl foi 'lie m.,1 le,•091 e P©or CCS'ome. ser••ce 

Malnrenance cudlfs pregrom isa prima7 Porf M ese/'bing on The degroded condition of on e,ecfric/ 
eHed,vi ng,"nonce progron·. Management 4 oudit is le borome•er of success fc, nelworkf wi I cont,9ue to wreak hcloc on 
mustcomrruniccte ,·s sin,ere supportlhroigh 

rhe progrum An "di¢ will c•stomer .Aice |eves as I 'Mem 16 mirlenor,cs on|, 
an oggressive c'innun,colionof the polic' ond show /e reel success in ter/sol con*inved designed to opera,0 9 a des,go/led nurroer 
proceduretc ole·nple,ees o /ors before 'Cficien' levels oil. operal on, reduced mairierionce cosis, 

feduced dov.nlines ond,ncreased prodv/,on. Ouls/tur€Ing of malnie,lance COnCIU5ion 

Without meourement il is Irrposs,ble to acilvities So,nd moinvenonce malhodology involves a rhe cona"In / /9 mipmen' ond "e 
It often so occurs 'hal ·here 're lorge sale continjous examinatior, inspechan Ind 

measure 01 the *m's in•provemert loisesof *perlencede•ginee'and¢pe"/ '•se.me,1 01 (]n eleclric,I iewerk und 'p 
Compule, sof-//re mon'.men' d Je to retirementor. os %·ie have seen in Sou-h 0,500 jed r,5ks as o res/1 01 de·,ation f or,1 

Africo / lote, a broin ond skills droir to ihe tne stalec,rd 
1, has become increasi'gly odvanlogeous-or coin«as o; Australia •nd New Zealand. 
'ed'col ut;Jilies $0 '41se 'Mputing solh·ore An *Hective moir,lemonce p·ogran will identily 

Ne,¥ engineers are not cliwoys axposed 10 
to monige their irfrestructure. Compuler *e undes roble .Hecls of o devict,on from 

thi inlricacies 01 nevi syslems ord herefore 
st,0.,saften copobleoloctii' s-ondord Moiogement nee,5 to reasorabl, keep current 

locK Ihe exoelise Ib• o glilit, rncy requ,re 
on be'oll oflhe ¢· inesio••s quo of % .Ject-icol ne/vorK so user. In these ... il ma, then ke e..le I Mle idenlified probler,15 con be highl ghted. 
Informa·ion .boule spal perts req'ired, empoyo privole oalloinstal|4/ommi••,03 tre¤led ord eradicoled The obie:live is to 
test procedures, historica ond mo•nbi,; records ce,mio equ,pmel '0 ensu.® Ihol ona moinfo n f ke 5//ord urd ihe relfab,]r•y o• the 

weition,s im'u:lion monuo|s os inler&3 0, 'he man.focturer con / be occe"eu 3,#,05 vie|| as keeping :urrenl I n Ihe Ltest 
from the emefprise moiriler,ance 'slem. Eff*/sof poormol»leninte techm logic' developmenls. 
Work ordeis ini·,0-ed 4 comw whwore Irnoo•ant conslra,itsof a mointen•rce plan 
monagement indicates wr,en ord where Dow,1+Ime k> inc'Jde 

perforin ond wl,ot /- of mg,rilenance 0, Reactive sty led cr -1-0 irten•nce p - om • The strategic impoftonce d whal rhe d-ces. the cau'e of excessive do*·irne ord most equipmer,1 
Faill'as Inspe'lon cert)Jly co.,se the mos• de..on i6 the . Colf CO.Slroinfs god considerolion of 

end user. budgetz. 
A thorough locility and osse per#,un 
period caley 1 a key e•emeni n ihe //wormes ore uswony broughteboul due k> • The life cycle oftheequ,prner. 
moin•enoiceprogram Th,5 Aspedionlisble 'he lollowing couses • The skills reqi,red loirrpiemant The t,pe 
Foriow l//fely of eq Jpmenl, line€quiprner, equpmen.Ingrri•Irt'Ined 1 BON<orditons ore reglected 
gonofolion Dafts. .MEm,•5 on *6·slalions • Ouro-ion or firre interval required 

• anc dislribul,0, In.dequleskillsoflaH *clors 
A leve, four nic,/1.norce orogrom fon ' •Aer,hflg en*/R0"Adowed. These inspeclions •hould be documenled be achieved by mplemen-ing ,·01151,col 

by le d/f Quthorised 5101+ mernbi 0/ • Dete·,oralior of equipment fro•ewor•s, so the s·ra·egic mportqnce 
summaries should be Lrough, 4 monihly , (bolity / equipmenl compromised. of each individuci line in the di r bution 
inulnlrn•nce Nstng' ne. ork -n be nopped und cotegored 

Degadaronol•hene-rk accordit.g to o time-bosed n·:ode describ,pg 
Provision of ,pares 'e Certoin operiting life cycle 01 equ,prn-t i.qw,res parlod,• eccn piece 01 
The winienonce deport.ent needs lo te eq'Ipment. A so•nd moinlenonce MIntenance und upq.oding otne·wise programs it car 

involve; n consar,1 collbor.lion wil le .9*. be.pe580 I a•re,7,/ woline condmons strong monogement leadersnip or 

ond corrlrilm" to c.eoting o statist'cal monager /0 ensuethet spare parts c fe I,ways obsoles<ence. If this is nat c orned out,then h 
fromework il 5 manog,Ine/fs rasponsibility oval'c,Me Adequale budge¢s need ·o De in equLprren· codci slal •0 relay thi• stress onlo to implement the ne¢/55/ry time·bosed 

place la provide 'he spare parts ond I.hef "es eguipmert. 
M„B„nce milhodologies. oge,nst the lind 

10 „,uke mo nle,lonce „ et.„dologies *ork Once 0 „sler,1 is expoid t. exces6ive stres set .F r c.slroinls n entioned Cbove. 
0 'hoin ye'chon ol deg.udclion cor sef inio Histori,al records Ind databole Relerences 
o liern development i 1 * Ve/mil„k ··The ploceme,10'line iurge 
Dum,ge ' equip.* eli•s'=....Mon 1/ 0.8 22 n•e,te i, Ihus imperotive o keep ..curote fe.ofds pr-,1 e.·neril.ins, lightni." Morch 

oF product life c,cles, infon,/lori er the By 11/ irainfoining c„ aleclricol equiomen, 2011 I .sii. 
ogiligo'„Feiondosselswilirio, e.lectricoi ogoinsrle welsrunder*. Twillbeegoosedto £21 51,61„p,5(edij"wi,/infe gencernie 
nerwor< ond keeping diogror,15/mops of the cond,1,01,5 ous,de ir sapeof dew,1 which Elmc:In. Fbwer cori 1•dust•" 1991 

arinnl nitlwoik 50 44 " Ity cor underg© resull " prod Jct becoming domaged /31 I lon..., "The ancient Art of s./' 
munager'lanl" Augu• 1991 'Hective maintenance p.. toss of humor Me 

I•! D Hellr.gel. SE locks©n, Slocu. J, & 5.* 
Golering dot ond keeping hiblor, rn| BY bil,ng k> de G (ecil ' nl<mikvu,Fre Monogeme,r' Co- To.. O/0/ opmo•Jons / Unive,s../.9 
records enables *e creolion o{ 610¢i,tical •heir designoted times. we moy expose our 
anolys,iwih,sexpl,/In·cmeonondtne emplo,0301 £51 K., colleagues I ve' don"ous Lo'*,opole'ounled.nsfom/lond 

sol•iols 10 - problem '. Re!eo,ch d©c'mart 
rn©,emenl Towards prevenlion noin'allonce ciromslon•es ot o iale, 5'afl• E,ompfes of /¤ 42005 I 
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Water tree degradation and 
how to manage it 

by Ke I Larur• U·i'X, USA 

Ad••tribullon sysierns around le world tronsilioned from PIL£ to XLPE insulotion. /h,y ha•e be,orne vulnerable /0 
wwler,ree degradolion. The resulting redudion of s/,em re'labill) grows 8/eadlly year b/,ear. In Nonh Americalhe 
1,0„milion,v•, mon 'han 30 years ago and the waler 'ree problem has be,ome 'he le/cling cause of dielectk failure, 

Ct, mar .luclurers wv- argel, learned rri/, 4 would De moin·olnec -i©•ever k>dischorge-hanthe wmund i.g i•hulailon 
c build r,bles thol are ml,/ mo·e after In5 :Al'lon 'hedefects ore o permo, en' If the stress acms Ile il.5,/lo ici excocc5 the 

res;stnt 10 ®+•r tree £ A go<ad cobie todoy 101 of ;iFF ur 1 tnere gre{e.v options lo redvce recuced d 5chorge rel.i6turu e oflhewolertree, 

should perform rel,obly For mom decodes. le *ess o particl discharge s init aled TI,ls AISL•101/ 
will bu·r ,n open cnonnal :, 11"e ,•LJ|0•IOn Howeier, -lie pr05%ure oi r,•riufacIL•rel 10 Cobles rili, De monufoctured ond ins/lied 

reduca co. costs somelirres leods to qualil cclled onelecir:tree. 
coll... tlowever,fnolp!©fec:tedMI:] 

Droblen s '"t will nor become 'op"en# fu ' meta she.111 5 ach os e/•,ded leod:, woler The res,sioncelo d 5chorge in le ele/ric free', 
until yeor• *er Re coble rs ins•alled Cob;es vopour ir Ille surrounding enyronment will cicnnelt,incepliorivi•Ilogej,slowe, ihenin,he 
mar Jiuclured Mh de/.ds con hhcw reduced dif·useirilothe)(LPE unt, :treachesequill.run. undorraged water tree Further *charging 
re iobilit, ·rom woler tree6 in •is linle ¤6 1 ve Most soils or,d duct: =0·,•o,n close tc 100% Is therelore rlow],kelv While dischorgirg, 
Y.ors reloilie hunild,9 Consequertly in O few F" ihe elect™ 'rce will lergt,en w™C, lowers 

Once o poo, quoliN /blris ing/!led wuler tne Insilotiol• will approQI, 100%sa,ur"n 'e nceplior. vollrge Tulther A 5moll eled'c 

1- degrod/,on w•ow, r,duce Iy/em There-orn, Ilere.omple'.rintheins/Non 'ree mna, -sl l, I coble for some lima as 

reho bii'v There 're le, 1•,oIs ovaloo' '0 of mo'+cubl" forwatertreegroet' Even·he Ing os tie "111,Ltion "toge. 5 weil above 

s,s m mar/„ who ho a la rnonoge ihe hum,dity in ¤ i,blent w con be kffic ert 10 'he oper/Ing volloge Bul, H ·he ext ncion 

res•Ils The eip,-©f I'wig-,1,0 8 promo•e waler fresgro••th in C/ove·ground Volloge dop, brlew 'he operalinc 'oli•ge, 

incluoewholesofecable reo!¤cemenlof jie@g i•Jloted col;es the disc#9 will conli "e and le¤d t. Mi lin 
within hours. 

M lhe orcble. and •us: ropoiri•,1 follu.Is 05 Ellorl'-0 keep wateroutw thfEor PVC iockels, 
leyoccur wate. swelluble compounds, strond filling There li o strong coirelullo, be*. vate• 

59"enl mon,geff in Nort' Anter,ca ond nater,Ils. or water blocked ocresse,in: hove Iree len gl and AC breakdown strei,g h i Ihe 
/*vebeeriusi••,omethodofinsu!01,0, liftleeffecfone•0•fJolwoterconcen trationin /0·erlreeigro••longerover.cny,eors,Ile 

**rman• yeor£ Theneed forthus the XIPE. CaD|egetsprogrebsve•weaker Everlliolly the 
ol resistorce ic discharge is reduced Foi enoi,gli 

le/•logk nowspre/ding/cross¢Fe res, is **onteeleclrk Iree thol even minor 1.r'sierLI irili• e·,ents such ¢Ile wofld following le 90'h of the !.onsji,©n 00 XLE .vill·In fre ma·er tree g slil a good as swikh,g or groundIng will In,hote an 
to XLPE 15 and 20 yeors 090 insulator riow-r. il hos o lower 'esistorce e zctric tree 

Water tree gr01•/lh 

r- 
-ale, trees 

AC;¢re.5¥,it..**•• insulo•on 
0'disti,bdio·, cables i• mony'l,nes 0»8r fhen • Directly cetecting woter •iees In silu Is diHiculv 

becouse woler trees hove minute eleclric•I 
leve;s thi* con leed .Fely re ...own 
F Toweve' small defac'5 0' ·he :ur'oce Grin 'e .. signa•ures. Test sys/·11/ 'er'lly rely on the 

.*lotive .m eledricol Ass pr=/ 01 I ./ruc¢pr,•Ir 
bulkolihe insul'hon wil *t as 
ns,·S and loctrs Ihe dress b very high levels -0/ woler trees / each detectoble eve. 

qut if there arconly o lew.'er' Dod wolrrirees 
lis will iend toc•<*o·oxidu•ion olomorphous 

le lecEnolog es wi I ¤veroge le condition 
regions in the XLPE Ind as a consequmnie c,er•he '*drophobic en·,re insulotion volurTie o•d therefore 
o ch,Inge of Iwoperlius f.om 
* hydmphilic Tii,s promotes condensonon Fig 1 80-Ne waie. in. 9rowing ./:1, dus,pomle cclasion•,Il, •nde•eshmal 111/ se<ily of the 

i.'ll·yeorold XIPE,•su/*on ccble'$ wafer ageirg 
of ./.r lip{>url ion' mi...Op i 
filledvo*jsbetween*XLPEmodecules This • '.Vole, trees cgn be nd.Idy rne[]suied by 

encou•ages lurher elect.·Ixida•lo• on. ......Ii=li- app!•ing high ACvollageolvolousliaqi,encies 
conde,=tion, wrng le pheqomepon 20 -p 

grown'hed,rer/0,01/"" Theresulf:r,g • •79.. **nitmnv L ;22:7*z 
cloudo,voids giowsin •}eshopeololreeand inainta rled, 'e electric tiee .Il ridl, grow 

is Iherefore called....r •iee Howe,el; the ace/he insulctioi ond procuce o kull Tha 
ihere rs no open is or AC breckdown tesl or w,la/ w It 

@fords rn#ercorinec•ad so cre no 
*becompored tohoN.nu a potienloorc,58 cholinel ortrunk 10 1/tree 
cn c treodmill. i f Ike pot,en- has i hecit *rack, 

siress o' waker Mthouf iliedefecr zo locis :he you hove conlim·ec the pofier,1 hod 0 0•e,ik 
..ense./w¤•e,•ree/Nnotgrow J.I. hearl. A vanotion r!, lu .. PD quipmen¢ fo Fig 2 Smoj hDwf,e walef •ree. d le·ge ele[Tri. euld be ent• I• afte• in 5tO•|0•lon. nale· Iree 5e•er•ce•hmeleis •rorn Gabre jaw'• dele:1 tne d chorwe ond in ned otcl, snut 

and sysiem #dr 

degridon" cal be con'i/;ed 
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rhe'es,down. Thisleaves smoll /ec/c·rei crit:ol wier tree problens incre•es and le SCOpe/6 .Me..Inallr con be greolly 
behind eveniuail,worerlreesconbecornetheleacIng norrowedby:eltingonogelimlf.Olort„ole#, 

... of lutoges reccrcs of co•le oge are i'c-/mys- lable High voltage DC has been used 6, /m for 
In ·hiscose ogeographicaporoach looking ct commissioning /1 mw or re·worked //uils 10 To maintoin the s/·en, rel,ab lity/I g re,so r,able 
tte ageof development con be helpful deeclargedefects 5Jchoskri4 :uts Butle le#I ¥ville lh. w:rer tree problem grows 

vol•cge level rer,u,red & this ·isting iniects necess,late. ur eve, increosirg olterl,o,i lc Ta firs· slep q iudging o ortu I's ouler,fli,1 / 
spoce charge thot •ill moze water Irees Inore trile resoluller, Fowsing on nitoll,rg higher lull is reviewing ils histor' h xuble'' cg. li 
susce/,/le,od,5charge4n ploced bock n qual,r, cole5 loduyian he# yeor roin row. c -rilial forts.Nnwoherlme raluledrelicihilily 
sarice Higb icltage DC moybevokable'c' But'ar/ecoblesin/egound.theophons,1 But. 01 eq•QI Impoflur Le i, the orignol 
MIn-cobes.Bdilinotoppropriatefor Imitedireplocementand res·ora·,cn. quclil, 0• the cable when it wos insalled 
con'rnission . crol.l on gged c.1.. Reccrcs snould be revi•ed to ident fy g fou + Priorifisation 

0-"bles Ihot 'hculd hove similar 
Whe. cuolty applied at lower •olloges, DC can C :cuits within the ageing imern mue l•Ues Inoliu'UL|uiei. 1 5U|Otion ype, dile be useful ir weasuring tneogeing cordit on be evolua+ed t. Mign O CriNCO/7 factor of moruloctured,(ablemiwin o cable e,·h/ #rougy leakage currenl wsocioled wth +he real ond Derceived cost 
meosurem· or Imugh measu·ing ihe rote Failure records A„t be iegiewed to ,dent fr of an irterroption Ths is combined wit 1 0,1 0{spa•e•h¤rye ri,e,1,0,1(of rele¤se) par cularcobles -,th owrelicbility Ifacoble eslimo# of the probobilily c' o Gull to derive hos 103 on othe,w se unexplained insulation The only de+ ni·l•re wa, to d,real, recsure o w ofily 

Wre. i has o ver, h gh risk of wa·= foding ogoin. -rees is +0 se,d o cobe somple to thB 
Mom oF the highly crilical circuits within Analm. IN ·odure records olong with Ihe laborolorylorwQI. in•on Waler,ree 
a system ore o reody iae,tified Ihroug, associcted origiral cable record will s# expose ning ond visualisanon con be done on o 
Al·ive cues. TI·ese ¤re circu fs wl-h orge group' whuch hod origi,lol [.LM]|Ity 1.Lics ond sample ci' o lew cent,me# ong 50mples customers th• are pcrticu|of|y sensitive n„ ncw I high •isk of lihire This le€,05 from to 

foull oculons shcud le reg,larli 
to Outgges (indus.O| Cor/|exe' police inspeded for wN, trees rousgrd.9gmar<erfociolintheorginolcoble to ider,4 •rends. AC 

eHectival, fccilillesgovernnembuilding5.andieolth=e record5 breckdown study con meosuie the Sclingtheotherogedcoblerecords 
fo:illtles) O her Llicurs Ihall ore illuilliely b, Ikese mackers w Il eHecl 01 re,eal grou/ ·ha' Fie woler Ifees But as il requires r,¤ iy 
cri.!col orelhe backbone cira,its which would no¢ ,81 6/W|d 0,3 melres/fcobleond o h gh vol·age bborclcpy. 5USpeCt 

Ma lorge greoimpecorhove .0 backup itis gene•Ily on, used as o reseorch !001 Testing ,5 expersive ond can lecd to furlher (ring mo Nrcults or rod ' circuils) 
prcolems Therefore, wil should be I,in,#d Theeasiest woylogguge 'he sever,M ol uge,r g 

-he resl 01 the E/tem rrust also be ossessed to lo on only le high risk circui·, in XLPE identified 111'ough system 13 /0 orolise fail're F ivory 
/ identify...rerelrob lyof o porl,culorcirnull the recom or/„is Tegting pregrams 5hould cable lan d o€cwory) toi/res '110,1 '1 be 

hos h gher volue. Th, can be documented d gisank task hpilin wit, poss,vo m on ine ,/+pirs to rarrow ond coleaoriwd E, coule Iyee 
But.sirclewotertreep/#m. iogerela·eo. thr fiele/o,luftherte/ing[oroc ici) Second (oge. monulccl• re'. size, etc.• o nd 10,1• re lype 

level lesting con Ir,aude emine syste·,15 •,th (exter,/ domagi, access,7. or otherwise 
10. risk or more dest,wrii,e 6,5 i d iS unknown insulaTion {o,lure•. A -ev• of ihis 

i/ormalior olong Um_) PD measuremenl. witll a few lab ¢esls of k.il lic 
samples will reveol Noin closses of coble Ihut The(elicbili ,/{lie lilli ll...loinsJ|ohon 1 n„*VI.Oad I ho•ewo·ertreeissue5 degm/·ion is dyno„ic / /e,aors pagiew 

Man¤/Ing system relic,/11• groups will reoch dicol ageond some groups <.--- YOU' 
- /* 1 will drop 'forn he lls' when key are Folored 

MalogIng Iheeffec·of warlree degrolim o· <esired The bench,¤rks,n le dec„„, 
i, o mall of oal.lcing the ./. 01 system proce„ .i ll o I.c :h on ge os & e ovc I lo bi lliy 
re Ic,bility ago,nsllhe co/of tne remedy & pri d 6/5, polticol pre"". occeptoole risk. 
an XLPE Insulaled system is young, •In05+ 011 and le number 01 Cl„ulls thol need ulle,illori 
caile reloledo'tiges come f// me,Ne,lical charge 14@holl 
damage Rellobinl¥ impre•·emenls at his / .1- -In 

Restorotion stage focus 0, red.,cing t•e t•rect posed 4 - 
=TESS,=# 6*L. le*= Wher I pafti€ ulor 'IrcGit or groil l; cob|es 

reaches the 'op M the pi,oillieb lid I 
Irrproyeme.ts u-ums,cnces must be rev,ewed go deternine 

JH. 
As/eundergrouic which 'emoges. thef'quenc, Cour5e o{ oclion is I kely lii ••chieve ihe 

TB desired resull The foctoi /01 will be Otoutogas 5temn·i,•f•omwalerlreesincrease& weighed 
•- In add 60/ne ·his review of outoges Irom other "clude the ful| d 01 1·me / to #e "ior". 

COw5es AIIii/lhew,/erliee related faulbom (z•w4"-'*5 the dis[L•[ilion it 24'e ova,Jab: ily of funds. 
onc osm•Iltroclio•oflhewliole,el•obillt,Iss•e howthe 'Se /'860Lri The w B will i.poctolher 

1 2**,1, Prolacts ca a of /hase few lau|I5,: {re{IL,e,i·|y lobelled 
as unkno•in and no 'ct,on,s neces,ory Even In Ihe eody stoges 01 sy.ten. degrodction, lhe 
f Ihe, cro 'ecognised, I. ./t of prooct ¢e higher m# of o lew "ble "locerilerils lan 
n»enNon 15 unreo•onoble As the 5•stam be lustified, cons,de„,g il /Iso provides the 
oge5 •Mher Ihe poice•,•ge o· cob e• wlih . 3 Fher#,3/* oppoluni , 1<> upg•ade ·he copocity or quali·y 
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c' le cotes, ,©in/ ·erm nohon3 Nuds. or I modera·e .ocuum This removes o i o. id,nuse /.ugh Il.e. .und.clorsh/dond into 
monholes. Hcs/,er osthewater,reepmblem nitrogen {rurn lhe coiductor To erionce 11,9 #eXLPEinsulation.Thereilencoongers residenl 
becornesmorepe,¥osive,thrni,lberofcrcuik comaletenm//elidlill. liclsooss,slswith walermoecules Two:liconemolecdesteo:/ 

0/ rousl be addressed can c.emhelm /e moving A.id Ilirough Ihe coble with onewaler,nolecule o ·orm "Eeg nning 

a•oilobleresovic..Al 'cf ecs,licompol,merchain In theproces•le 
poirt reftra'fo• F,Lidi/*fiol 

be,Qmes fovoroble becouse curumed ond o netionol ·he costond v,¤lei molecule is 
ower 

Anheopoos,leendlron¢he vicu• tonk O moleculeisproc,ced Tb,methon/Molecule higherspeee d opolicalion allows more circuils in k iki,conrected o·,d press, rised 10 In,ed d Huses w,/4 0 41 01 the coble ond d Bsimotes to be /dressed wit le son resour<es nesiccon• o s,noll on.ouni ol o f vid. Th 5 Wd' irte ¢he en.' ronine.1 When tie shor s'llcone 

Res¢ompion i, a process of odiu/ng 1•e lead therestoralloriluld through the conduckr polyrner cic,n e,counm' addit onal wale. ond 
c. mistry ond clectric/l wooortir5 01 Ille clean.Ou'woler o. conlorlina/·5 sll,cone no|ecules, Ihe proces5 repecl 
colle'i ins.... In situ. More specificelly o Follming Ihe desic:got. 0 •0•K of sil•cone 
unique sli,cone livia is i•,ectec •h,oug• the Since le caru,liation of woter ir ihe 

restoration flu d is cor,necled to ·he inler end 
lan* i / 14e m/uct /,an rhgn diffuses 1,?SwID:,/9 ,5 ligh. ,9 the nricro·void5 of 

of the coble ond its pressurisec III 'ir or 
into ihi p/ye/ylere. undergoes o chemical the woler Tree. n·ore =acticis occur there. 

nittgen Io-hel'lecil©n pressu e Als lorces 'ron'ki,Ir.u'lon' ond r.,ses 'he res,sionca to Add,1 on #I y. Ihe pc iler,59/Lon of Ihesilicone the lluid ou 1 01 1he ton k o nd I.ough he ca bl 
d:schorge. Tbis results in Ihe prevent on 01 makes •he molecule 10/mr and dronaticolly The preS.J. UK depends on "tors suc, 
6u|,5 slo•vs its diHJS,On. ·As o conseq.,ence,lhe asthe leno# of ·he cobe. & e ovoiloolelimer 

si,cone mole:u eslhal difusethroughowair Treolment process ,©Ints, Ind elevotioi changes M©5· inle'*ions 
orecompleledctj or 4 60· -hemostcommon tree f / onple *oferto reod with cnd then 

Theoctuil steps used for·reatmeni vo• wieely Iniedion equ,pmen, ,s cemlied loopera*Bup theyessert' ly locklhernsel,ves In olace This 
10 Notch the circuiland c rcum/nces WHelher 0 8 ec' cnd eq, remeor r/#ed for 23 „ leapes o lorge concentration 01 silicone n The 00, 

treot,ig froni terming+ion I termino·ion or fram avoiloble forspecialapplicaton5 v,¤lei Iree 
*Ve' proces5con lookvedik•fent 
Bur. I•ere ore basic 'teps common to all Comple•lon Aher poipmerisohoo the rro|eciles continue to 

consume wate, |org into the f'ore. keeping 
Preporoi,or In @ction tine ,5 h g,1, depender,1 02 the Ihe „sulotion drv. The CobleCURE mc ecule 

conduclor compression. For examole: 500 
Cir<vi'ore c.·energised lorg enoug' 10 15 alsoo strorg •ater tree retordoni preventing in 01 typic ol .0 npresed conduclor noy 
Inod,•y or re,>1•ce the term nofions (or Joill• fLture gre'lh cD.ple·e 'r.t•liehours Thescmelengl• of 
4 eculpment $ provide• on in,ed cn highi, compocted conductor my foke three Alter Treotment the weler ir the mici:] voids 
occes:'"o'borhen•o•·hecirci,r doys· All Ihree phases cre tested und 'reoled 01 #e wate· ·ree ,$ replaced -'h o hugl· 
P•eomo.+•jing sirdkneously. Circes over 5 '<rn love been dieled* m„gil, slliconl polyrner Iha• 905 

tfe.·ed i. one piece paniculor qual,he'lbal prle/· Pre5'upsed air or dischorges. ni»oger, Is iniecled Illo ore 
end 01 the cable If f ow 5 detected coming oul In ec·,0, Is arnple, w.en c'con sil:(-one kid AS a cor:5eularice he coble con wit-nd 

¢he far erd, the Ilo• pc,th is estoblished. The comes 1hrough into the vocuum Ink & tne r gher Hon. apt volloges withou· the /,tro·ici 
enlite eligihislher pre5surised'de-luriy I€9d Thei,clionmnksore fernovedond Of elecinctree5. 

polentiol leaks This 05sur05 1• ter•inatiols the ¢e'minolionB ore perncl.el•ly plugged ·o Re,O0,20'interrup·5 'he usuc| progression, 
anoonyiriermed,oiloiniwillin•ee#,hcu, conlonthellvid. 

from woler t,e deg•ocat on •o e ect,ic tree 
diffi'u/, Pre-InglaU. and then failure b) block ng Ikedischorge 111al 
Joims createsthe elearic ·rees· Phenylme#imethomilone is Ihe un'que 
An,pfe-esting,ointsontheclrruila.eca.efull, moleculeth/hosbeenused fo·„sloroilon for When com//red loreploceven*,0 Ireoled 
idenlified wi/ 0 TDR Me/ nien/ de5!gned nea·•20,90rs I,sprope/lesmakeit Jriquel'• cob e car pe,forin wilh neorly the buine 
to cortain ntamol 'Ii,id pressure »hough Sui'dforcible restorotion. re ,/4 21 000 km of severely degroded 
some will) Additionally. sorre /pas of Loints • I'bu!kformilis/ve'll.....liquid able h 05 been 1reoled in ,]Imest 20 9 ears. 
contoin m..riols ·holorerot co r.ipolibl ewth / cholloxmbeir e,tedtnratiglig Mo·e Ihen 99% of / 5 cable :s st Il n semice e. 

the •iorat on floid. If the joinfs on I ci,cup, ..s of 2¤ble of iow *d 6,// k ores6ure inG'che, or nion' com 
are o ¢,palho- is nol compolible 0.54 /48 excem le record c n•ly·,ratolled coble. 
preurnonc'"Ing,/ey.villbereplocedwvhkils · 1' 15 c relclive,y small 'noecule and 
tholoredesigned'crireclmenk. These,o,nig d,Huse"oily ·hr¤ugh solid XLPE Conclusion 

kits ore o•o,laole fof inS/lat on on critical 
actilpolymerises! withwirmole:ules Tne {reqveni of d e foilure ·oly is o circuits thot moy be Ireoled n ·he lui,re, In™,sregchon. thewo•er,sconsumpannd lurction 01 the ouah / cables Iho· Wefe 

8•erg,5e orio• thesil,cogerralec•legrows "0 ins,aled decodewl. Once th, cable is 
insloll€d, few, 01 irie Ul¤rs /01 i,Huence waler -hain//mmiprren [1'lernos¢term nonon • The po;,merided molede moves inor 
•re, degrgdoiion co• be £4O9•ed- 5 mo•omin modificolion ofe des,goed to ¤ low i,1//on slow,1 *rough lh 1 ins,lot on 

/ an accepible level of lie lbs cable s,sim feiiabilil, is energ,5ed. H•nvever. for on • The rlymer sed mo ec,lefemains godive 
added monagea 11vsto5sess ond priorihse t. coNes morgin cl so[•r•, ales orefreqi,er"k .... 
Ireoledwhile outofm•,ce. Whei'raoting from wilhin the system ond opplylhe ovailoble rools 
c"ocnloriforn 0,0··olerm,nalin,the • Phosoulhgio,elear,cslreneth accordingly· Coble re,locement is suitable in 
circurmusliemoinoulofse/ce. theworly 3-* 01 s/lem degrad•t on orwhen 

• I· is D st/ng woler tree ,·ardant. mors copoc,hy is requ/ed As the deg·odoliw •ocw•,1 
Orce #le cond,clor /0 coble & filled with Ple conlinLes, rest//i,on become: increosingli 

A 'rnall ion€ Is con'ecled 10 ane end 04 'Jilid'Ihi res'Drohon of theigs/dion begina ¥,0£:el' 01'into,ntfue desired 'El 01 505•em 
Me cable and o /mo is Jsed toest¢bl,5 Overpei,adaf non,hs,hesillconemalecules rel,ob,Itywrh finte resource6 6 
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First NITROGEN-INSULATED Ilanel in SA AT ill[V 
Envinnmallt• Awareness Adwancedled,nelogy: 

At the TAMCO Group, environmenta[ awareness • -•-k-1 lan•20 have the latest technology 
has always been our concern Through extensive • at their finger tips, w,th the latest 
research and development, the dependence on • 11 kl Nitrogen mlated switc®ear 
gas containbig negat?ve greenhouse propelties being already developed and more has been reduced with the int,·Mudjon of I '· It=II· • 0 and moree mphasis placed on envi 

, nitrogen as the insulating medium. ronmental friendly technology . 

• Moreover TAMCO witt continue a development of • another ingulabng medium i.e. solid in/lation • 61 •,0..50:Jr'•4&4"•C 
teclinology. Ted,no'oglcal jmprovemenb are con· • malnte,•ance, les% environma•tal 
stantly being explored so that the Ivironmental • • Impact but higher reli/bility. Our part of the equabon ran be viably achieved. i - continuous pu•uit of inr•vation 
TAMCO will continue tak Ing up challenges to pro- • duce economically and enviro•imentally frler,d4 - -/69 2:;*ruur '11¢28•31* 
products pllcation as afi alternat»e ins,]lating 
An liternational Pio•.ct medium. 

0'alit, 
ib ensure worldwide acceptance of Its switch- 
gear, TAMCO unde,goes rigoroug type testing by m addltion to i n-house routine and type t/5ts, all switalgear products are Intemationaliy recognised msting authorities. shortcircull proven at indlendent test stations. ASIA in the Quality control done to such as KEMA In the Netherlandg, ISOstandards 
United Kingdom, CESI in Italy and others. 

The Switchgear Specialist 
AlthilmED 

Some 01 our products- 

11-33*VAIS .Ilk Inier.al 
... · Are Containment = 

1 
11 1161! 
Iii-*ir 

1.1., Please contact Anthony Dawson for more details 
R.1 -29 anthony@tamco,co.za 

+27 (0) 11 608 4736/37/39 

Innovatjon at Work +27 (0) 11 608 4741 

-• j •Alifillfill.. 
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Electrical accident safety briefings 
Eskom Faial Accidem 9- ihe substalion. A principol tachnicnI offici<,1 ro s obi•,ined L·or• de i ic,derd I r,ye/,g/lor 

{¤ c- ifiedprofe5sional eiginger,/technicorl 
by Colin Smith and Koo, Kroflt, • Twoearlhe'ectrodeswereirral'/cotthe 

did le following ealhing ofter ihe line wos 
Eskom work 5iM 

pr••ve,1 deal. prior I l ie conmencementof 
ihe eurt}· Slo I al Eskom wers shocke¢ by 'he • T'?e e.,th re5,s•ooce between the*rk 

elsdrodeg wei 640 0 circru.slui,Ia I.adilig 10 'he deoth o w 
• /„i,serled or, eo,thing elec//de Intothe 

Min employee who -06 •hought to be • Oneoftheaorthele//eswosinstalled g·ound etthe base ofowood pole, 
a dil,gent •orker Thencident msted the in virgin soil while tv other .usins®lied 
underseding of/eob,eclive foreo,th,ng and • He *en connecled one side of tv.0 long i' disturbed 601 

re5ulled In ¢ maior re,lew of eorhing p•ctices em•th leods lo the eor¢h elec·roce ond 10 
• Bolh elecrodes were insered too dep' 

in the business 601!lers,de 01 a phu•e or• eilher 5,deol less than dep.h prescribad. 'e work oloce/structure. 
fo,Thing defined • Enploying the two 750 mn e'lh • Gpeciall, provided bulds were used to 
Eort•ing is Ihe /m¤7 welod employed by elemode: s not in compionce with le 

sgon #e phoses / bol sides d #e work 
electriciti ./. le world over to [skerr secure eolhing storloord /,ch mcific¤lly 

place so lhot 011 weie conne/ed lo earth 
I '/fe en/,ronmen· 10, 1/ir Itcff 'orkirg alls forocomnoneorthelectrode 

on opporolus of en eleck coi nehvolk it is • While As was in prog<855, o mobile • .eleck//Ini. conlrolollhewo·I:·sile 
a funda,lenta precoutiel,specified b, ihe equionent operolor introduced o cherry ond thm peions who re•ponded iniliolly 
Generol Mechine Riulotion 5(2I incorporaled pi,_Ke, onto ·he work sile It .0, equ pped Mie incident nonficat m Igiled / identify 
inthe OISA 4 on eqJip©tenholfoolplo·eard eolh the touch pe·ertio s:tuotioo created by ihe 

Heeo,thed oslolb# No win ele/1rodes. 
De/*/MI/g 

• Removed ood placed 'e fool·plate on Immeo,omies el loccide' 
Eoill ing ,• defined as "·he connechng ©1 tke ground. /0 199,r w•s electric/1, 
apparolus elec#icolly to Ihe generol mass conneced te *hp vekle rr,¤55 5 urd on Goth the ll kl ond 66 W line originoled 
O, eort, Ir such o way thai it w Il el,5ure on eorhing electrode. from*he same subs¢olion and •ere elfectvely 
irrmeciate ord sole dischorGe 01 ele Irical earlhed to 1-le s,bitollon eorih mat. The 

erergy R 'ime• CNRS 042.33. 
• 4 nslled 9 second so/H e ectrode /0/ hed lineconnectedth oug H IhesubsioNon 

i'lo Ihe ground Ipproximolel' 7 m from eorth mat pres•led on ideal 80/ return Defin,Noiojecul'lic/zore / e eleclrode in/alled by Ihe /Jlhorised I' forle 5/.ce hor/ormel.m t. 66 
A sole work orea craoted /0 ensure lat person •inally, he coirected the we"le W 6,/ 40.11 

eonn ·c le ealh eleciroce. 07 Iwoor ./re conducting parls Ihat con 
-he 24 foult curren) divided between the 

le lo•ched by n per,on s,frulloneously From le parsoeur.e oliheoLthor,sed person parallel ec•h 00/5 craoled os lollows & le 
¤re bonded •ogellier by opp oved ea/ing ni· 5,18 (01,0 the de:eused] 1 8 compleled wo,k sile 
lecd5 lo ensure o zone 01 aqual pole.I 'He ec'hirg in preporalion forthe work' The 
between diHefen- 00,1, of ihe wor<ing afe/' pfincipel t€chnicol ofic,01 From Ihe ea/h, IbrougH the ecith elseroce 3••t 1,1·0 tip /.7 
(NRS040-m picker 'nd ...e© to i.loce Ihe PC ..mos introduced.tl'e polebuse:le.orh. elds 

thro,gh Ihe ine to the excelle* substchon 
Ohieclive of ed„g the popu wi#ncompression oy Foir' together 4 arathe' eorh ,he overhe/ guord wire or, /9 66 ki 
perspoc•P person in 'e cher,y picker. line 0/ bxk to the so,rce tronsfor/er. which 
,he brioging All Ihe phase conduclors ard T•e 66 'Venmi tount wos sol dly earlhedon he 66 klide.ordthe 
connecting Im I on ecrthe ect odect bote secwd eorth poth 

Al the llme ol the ir.,den·, •,i• e.rih loul¢ 
sides 01 the wrkploce in order *0 pr©,·,de developed on 0 66 kV line opprox,molely From Ille eollh troughtr,echerfy plokercorh 
on equipolentiol zone gid •ecure . sof* 2 km from·heworks,le The foulldeveoped (7 K aflom ·he//rodeae Jole bose) 
09 ..H & follow'. through·he vehcle nounied crane orm,the 

buicks o{ le deceosed *rougH his body Ob,ecT ve 0% eo/hing ·40 righ f perspech„e 0 Alimpe'clornot,•Il/onlhe66/VI,ne onto ·he conductorondthe 1 of Ihe •tum 
The 4%,1 / ear,hing i lo devoic le c d o centre phose unper iepofiled to lhe source imrs ormer 

wofk orea on eleclrical ne¢•orks of'stip • It incmentorily "/0/ *he struclure w!,e 
Roe couse 01 the incider,1 

und 'louch' potenfi/. ThivrOcess is mucn il swiing out to I •est positon cle©r of Ike 
n·ore comple, than Ihe pop"rinle'preloi,m strudure. The root coose of the Ictallry was Ihe 
Imods on in+reduction of o touch/&!ep potent,01 os a Nole 11 y,os a lail e ileel slruclure eorilied result /·he second MI. electrode 
.en,..' at le bose bein• 

inlroduced at Ihs place o¢ work 
A work tecm wol In,ucled b reploce bolled The SCADA Indkoted ihe tme / the 66 W 

Leami•g po. 
conactors wilk "oped,leevelontson fhe Ime,bull Orpondouto-recbse I colnclde 1 

iumpers of the overhead coiducton of on wit, Ihe lime thot the deceosed *5 hodIng The learning polrd does not constilut,·Me• 
1 1 'power line Tile 11 k. 5LJpoIY break. the c ampor Ihel,ne in ofder ·0 becrimped ki owledge 11 !5 1] poinfLI reminder of a 
*s opened. the Ir.,0. Isololed ond earhed by the second person In lh' bucke' well documerlec phenomenor. Lacie 41 
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SPEEDCRAFT MANUFACTURING 
LOCAL SUCCESS IN SOUTH AFRICA. 

Ernpol•ferment of the digdvantage[1 s at the forefront of South African commerce and industry as the cou ntry continues 

along the path of its transformation proc/59. Eskorn, 25 a parastatal corporation, is particularly vigorous in its pursuit of 

these Ideals and places a high premium on black and particularly black woman ownership of businesses with whom they 
deal. Because of the obvious benefits such aE Job creation in large numbers, they also prefer to deal with empowered 

corn•nie5 that are also bona rde manufacturing operations. Speedcraft is one such manufacturing concern which 

together with its new ownerh p structure. ensures a very high rabng on the supplier ranking system used by Eskom. 

In line w/h the cornrnitment by the South African government to fempower black people, more specifically, women, and 

to encourage foreign mvestment Speediaft and the German based Pfisterer Holdings ha,e formed a 50-50 partnersh, p. 
The partnership between these companies was borne out 
of Eskom's mandate to empower black business and their 
encouragement for the two to formally join forces. Pfisterer 
Holdings unreservedly endorses the principles and values of 

black economic empowerment in South Afria. Speedcra# 15 

quickly transforming itself into a company where women are 

in the majority and the ultimate aim 5 for the company to 

become a company managed and staffed entirely by women. 
In keeping with this vision, Ms, Orene Mngurl, In her pos,tlon 
as Managing Director and 50% shareholder k working hard to 

accelerate the process, Ms. Mnguni has the ability to contribute 
Ignificantly and add both peional value and empowerment to 

the company. 

Speedcraft Manufacturing (Pty) Ltd is primarily a manufacturer 
of metal hardware, all of which has applications In the electrical 
transmission and distribution industry. Speedcraft Now also 

Manufacturing a member of the German based Pfisterer Group of companies, 
which is a leading global manufacturer and supplier of 
components and systems for energy networks. It is out of 
this partnershlp that Speedcraft will benefit from transfers of 
technology and skills that will allow the company to expand 
its manufacturing capabilities. Speed/raft ha positioned its 

. own production facilities within close proximity to the Pfisterer 
premises In Pietermaritzburg, thereby enabling the companY 
to make use of that infra5tructure and to facilitate additional 
tran 5fers of skills in various areas of its operation. 

t 

The company enjoys acce55 to a wealth of expertise andsupport 
from Within the Pfisterer Group and 5 ideally positioned to 

entinue growing from strength to strength as a leading supplier 
of transmission and distribution hardware and as a contr,butor 
to the ideals of black empowerment m South Africa. 

StamIng of the company continual to grow in order to meet 
the expanded manufacturing capacit,' required to meet 
increased local market demands and new local business from 
municipalities and Telkom SA. 85 well as positioning the company 
fo future opportunlfs in export markets. The company has 
maJor contracts with Eskom and has been recognised as one of 
Eskomb few 5 5tar rated BWO suppliers. Speedcraft has earned 
150 9001 2000 certification from the German accreditation 
company DQS. 

158 WILLOWTON ROAD 

PIETERMARITZBURG 
5490.• Tel: 033 397 5490 

*EL: 033 397 
E-mail: orenem@speedcraft.co.za 

Web:www.speedcraft.co.za 



D 21 st Technical Convention 
underslondIng/lheeo,trling requirener,•end perod 01 about 30 unn. The 33 kV :Ircu t to i,dden defecls A severely rasted stay 
the es/lon·inlroduchonof thelwoseporate breuke, supplying the M MVA Irankmer /,re ¢mongsl vegelalion iso pc·erticlly 
eorhelec·roaes/+11·ework slte waslhecouse lu,ledlompand hodio beoperaled monuolly. dorgerous conditior 
of theircider . Hercet,ispaperiso rerrinder -he ent re board .vos ·hen isololed cnd /e Accid- + Drakenstein Munklpall) 
of the risk. even though Ille '*posure -rdow cleo,·up process wos commenced. 
is imoll,lhottirs lipeolcoincidenkl exposure & Jan Coelzee 

0Wle• #ork}n 
is possible 

On o Mordcy cfte' o sk>rrny weekend in Moy Tie Switchgeor foull wa olti,buled ·c an 
It is u ticol Iholrou urgenlly con¥,• Io your " 2 2006, dur ng which Dekensfien 9 anicipcl cr?neJ],d Tulip /04:* w ),0 N• 2 
tke m,5sage thc· Dnly o•e eank electrode mui tearis „orked vwt of lhe *ekend 10 Ird 

Vincerle.der This'of conce. .' a similor 
be used lor aorlhi, g ulever, work * ond ·h* tooll 01·he 5'arm domage a seniorelectrician fault occurred on Ike soine sive board in 
Ihe irliductio/,: -cond e'Ah ei€ctrode ond his helpers weil ou with Iheircene-truck 1999 
(eo•hil@por'(could./. to reploce ¢ foull pole t·onsformer. N wos a 

Conclo•,on normol insto 10·ici where ·he,msforner was 
Aceldenl 0,1 Bull€,10 CIN 

d,ted on , rock beh·.een two poles, One The en·ire switch boord is ccisidered lo ha¥e 
by Te,en. Lee being ihe I m hed the ard of ne pole ond ·he c her o shorter ils useful h a nd will be 

pole uiderne•ti *he line Th *al'on gly'sonsullneolarr .rl' replaced. Theoperclorspen·'hreemonthsin 
orclaerl w.. .cently vook plocc n BuHolo Nospitalond sustained serious bums on his The ·ronsforrfer was uell below Ihe line aid 
City Thcoccide,lwastheco•/slrophic faibre body, hon/¤nd legs Heisstillundergoing wasidthroughlreelpoit·usessiluo*ed 
© an I 1 kv sw,·ch ponel ¤t the Chi,/hurs, 're/me/fo. his birns, bitthe psycnologica| urdernea/ /e line onlhe I,re oole Arriing 
Substalion in Eust Won. scorswy take 4 ch longer to heol ot the s te, he 58n Or eleclricion made sure thol 

the drop o•t fJses werm pulled open and ·hor Oselburs ' .."iouse fou/1 Acclden, at Great Brok River. 
'e mair· 10+Ters KE off. 

Mossel on 9..1 h 
Bay 

Chise/JI' 5.itcH House wog constructed 
He then orcered H s helper to odvonce up 050/ 38 years ggo h provides /*,cily by Dick Naldoo the ladder 10 Ihe bonom o' ibe ,mislormer 

suppl¥ to obo,1 men wburb: $ of Ihe A senor elec,ician from the Mossel Bo·, to locsen tne Dolls f *ing Ihelronsforner to 
cenlrol busine' districL Ihe Frere Hospilol eastern region w·eined serio os in,ul (broken the rack mile he proceeded lo p/ ou¢ 6 anc Ihe commercial crea i, Incen'.1, has leg, f bs end punc),red bewell when ke Ill supports on :he ·ruck Fof Ille c•ne 
0 #r cap/c// 32 MVA ord !5 lee ied /·he ground *hil't "locing o low ioltage 
OUNcenl ·0 0 132/·33 kV subst,t on known d /6,1 On box on o woode. pole. wilch Aflerthol ne ms go,rg tc arrange forthe line 
95 Stoneydrift. le/bose. lo be s.,kied 04 n crce'lo munoeuvre Ihe 

cone obove the kn,lorrne, 101,4 i· oH 
The So uth 'Nale, 1 1 W boord cons ists ©f 'lie wooden eole, *r™ h crins port of on 
• 3 Inconingcircui/"kersaochsvppliec ABC strcin ossembly wos also i• ppo,ed by Next a th,9g ·here wos o no 5„ oriu Ir, 14 

from'33/110 68'tron'mer * mus which„euredolo weok point The 9 found I,Ing on ·cool th. lronslairre, 
elect m wor<ed on the some pole u week he wos unconscious b u wfule and m 

2 Bus section :,cui· breaker prior tolhe incident and therefore misidged badly burned he g /en io haspilel afid 
• 14 Feeder circu,t breakers Iheinlewityol'hewoc•npolean...¥ire ind-enlskintron50Ion+4 

/,ch were erecled 00 9, ihid w th o high 
5, e 10 •i•/e Nobody ga• 6· hoppened ...d tne C,„cums•ences suiro•rdi,ig helpe· 

wotertoble 
connc' femember bedcesrerrember.hollhe 

Thelrcen,ho 3 Feedercoblencd/evjous)• An inve//109 revecled d·opu r.fs€5 .vere open cn' rti. 6. e I up 
kled The ferne/4*{eedersloVincen, the ladderk) undo the bolls on the tron/orrnpr 
Switch Hous"re 01 -qug mble size ond • That a week prior lo the incident Ihe rack but he wrnol rems,i,he, wli, urid how 
hrefoe do nol/ore/eloodeq•oll, eleciricio• workee on,he i e one 'ane pole Id he got on top o•/e irc islormerand whor 
300 rn/ond ihe othe. 120 mm In orderto topped the pole with o mo let to asceita n happened thereo-fer 
preve/ overlocd ing of,2 her of th,two feeder whethe, le inner core o le pole W 
circu ts k© Viicent, the circull breakers .vere decoyed As be Jd no· heo, a luillnw Be:ouse Ilie Ii,ie i, cu,le high noove the 
0"&,Il,operalads,multaneouily Theres/1 :curd from le pole, he,]55,med /hol the translornei, 41 „ O55umed Ihal I e mode 
of tnls was 01 0/losion whih coused mo,or pOle w05 MI# co rdod wi·hlhe upper parl of the droDout w 
domcge 10 /ne,edion 01 the switch boord. wilh the bock 01 68 rig/ hond He is o well 

• That beccuie ·he /0/ were covered 
experienced person who hos beer five years 

Sequence/fevel.... &'e' wit• creepefsihe eleclnciar n,glect' 1. wilh the Man on d nod dire this Kind of work 
exon,Inethecondtionoll•e sto, 11 was Vin=ent No 1 c,nuil breo<er was closed man"im belore 
dis¢oiered *ar the sm¥ had detarioroled logether wi# V,cent No. 2 circuit breaker extensivel, Cnd was on Ihe bink 01 CoiNS,w 

Vincent No, 1 cimuiltiokerdevelopedo foJA 
onlhe feeder , dp i,f Ilip bre,/r, 0·ripped +1|urel The helper m supposed to loosen the bolts 
-h.Fauln.e• suslo,i'edwoly"Le.DIN' 2 95* J/.M IM,61/CJdpi'0 on ·he :raisforwe. rock onli, /, he climbed 
coble os tne bus sedion milch wos cl•ed & en lop of Ihe Ironsk>rmer, nobody not even 

A decoyed pole in, c wilar logged the Vincer! Switch House. he con explo,1. Could ir oe Ihat he was t.red/ environment nq rot M elf a hollow 
0¥er.vorkec becouse 01 Ine re/,10 much Seguence o f e-18. Secor' ll sound when topped with a mal / storm dorn/ge and h,5 concentralion wos 

A secondor, owbo, ·oull developed (14,0 - ElectrIc,0- should be conslontly /le• Berefore aio low leve/ a 
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21,1 Technical Convention •• 
Closing words from the Affiliates 

8, Cjive 8,re.'l, odi.g cho„„ci,i ...U ,7,ji•,5„ 

As we com e 10 Ihe dose of this 21 sl AMEU rethnical Convenlion il Ps *deed a gred, honor fe/ me io address,ou 
on beholl / the AMEU Afliii/e5. 

L Ihink buck !0 1110 Technico Conventior hal[J wosenloyed b, 011 %vhoponic wolec 1 Jld wo like olter mi,ck lulk iv *1/ and w years 
n Mosel aoY ir 2000. •nen 1 w.16 (]sk/ bi lo thort J•cqul Bum lor o ion,si l J 111 e •t·nue loler. I believe i·,2 ler,u , In tro.,ble, and ore 

T.evorvor/edktcmoketheclosingoddress undlhebowls, under,hewaicl,ILIr,e/Max fo. fro,•c,iloteilion [.-'hoinduslr, We 
on beholl otthe AN'"s, as il wos 10 & rly Cluike Thonks /0 to Mike Ccry 01 Rolek for hold our orea-h -0 h e cobinel :irinouncerrent 
lost c©nvenli©1 brore - c'hac refiren·ent I h,• corllinued spon5or5hip ' llir hike Thooks Er?,Ape lowr Let rreassure the AME Ihal 
wos/en vie c/irnanof the Affillotes /|e „/Dowievan/,eke,k fortakingcic/eol w. 74' AH,lictes, togellier with rhe unive 
did I know thot i. 2006. circumstaoces would ,he golf I •hed I wos<ble k> ployl associatiori we shoifi viltn eocn olher, will play 
nut me iri 'his posilion ogoin. Th,S ti•er o our Doitin ensurli' we Ic,In, slrong,nd 
9. Ing chairman 01 ihe Affillotes, due 20 ilie s.1 The irer the o Midnighl Hour' shcw 01 Ine 

rol oble €·lecrical supply in,1 ish, w•i"ker Ihe 
possing,oller/longill,iess,o'Cl•oirrng'Trevor 5©und S.le w. ...ughl, e .ed, Irdse, firolslru•uip,s 
Ini• Niokerk. ' i,·ie ••,• token its lol; In 2000 the ll•eme fo• Ihe three doys kp follow I I d 
M. 05 Aff liate!.0 had u mernbers lip of 1% Jorqul Bur i -o. her en©ds Ir· the ©Ian,sotion 09 be Ii, o'tne:1•iliates i unuld /0 lo exprf,ss 
1*•ics.Nowihoveom©-befsh 0©4'04 / 1,3 8:er¢ TH,e AVi;,0•e5 exhibirie, rlir: yeor wianks to ially/dc'oche mad his teoi 
componies Ne.or/less wehoven ded./. &.pase&57 irdoorshL.Ind/•e ou¢do. * / Jeon venfor, Glill le C••de.' I.. 
steen,igcorn,ii,Iteeu,•dodivepoftlcillcn by A •ofal c?50:ompar,asexnibiled. Thisim, 'bei,}eurin forth/excel•0,ito·gar sotio,/this 

£]Il I, ile .awd. I corgfifulote Bob Wall' fur convel,Mn 1 wos I greol pleJs, re horking inemoersotourregularrneeT,n• n ,06 well done, ind #unk Ihe exhib,10,5 for wilh vou Mr P es,der.I ws' p' 'll •he bgs' 
The Afriliates contli•Je •op|o¥ 0 [T101©· role lor the 6*/8 Ibelieveweconbepow,Jof l'e remoifi,jig lerm 01 your Milfice. To re 
in ·hr brorich " vihes in prese:,tig popers steenng •0,7•,9]M•e of lhe piolebs,0,10| level 01 tie exhlbil,0,1 Allil,utes, tbQnk you 
and exhitlirg Me r 'led• 'echnology. c/n Four |rwoll, of.uppori [05·I, lo ny wil 
cainumbering egginer membe' a brcrwh I Jook back ct •he dosing pern"s i mode ,ix Elile, ••holhoug•tno· s,• yec'si·goshe WOJ' 
r,lee,i•gslbell„velll•,ourspoidn, orgonised ye•scgo,and}bught'hentholihere 5ee1led 0!1.inglos.hovemetimewilli,lrrthankyou 
andluncedbY•}•+All,otes, wmonceago,0 'beene.was•ng••gmlho•lepoceoichor•e •of,uaipnkleiceandgupporlove Ii,·po5146 
%g£ sucresb ondin spile oflime cols[,rints, in UJr •dile Was,rceosrng ' regre ro s* mors ' 
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please book me a one-year subscription to the following: O New subscriber 

U ingineerIT O Energize O Vector O PositionIT O Renewal 

Each at R376.20 p.a Inc. VAT In RSA R760.00 no VAr out of RSA O Tax invoice 
Title... ..Initi,Is. ............... Fint Name... Surname.... 

. Departme/. 
Company. 

... 

Positio' ·· 

PostaI Addrels... 

Province... ..Country... 
Pas/1 Code. ... 

.Fax Code. Number... Numbei' 
Phone Code , 
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21 sl Tedmi,ol Convention 

AMEU Engineering Members 
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ENERG ¥ PRODUCTS 

Mechanical connectors, lugs and 
repair sleeves for medium voltage 
cable accessories up to 36 kV 

Features & ben•fli 
• Wide application Hellstern range 
• Compact design 
• Can be used with B]mist every type of conductor and matenal 
• Torque-controlled shear-head bojts guarantee a good /1//r// 0/„t// Raychem • Easy Installation with standard sodet spanner 
• Pre-eng,neered design for perfect <tn Inedium voltage c••• 

accessories up to 36 W 
• Tested according to EC 612381 SIMEL 

Technology Integraled Solut,m 

.*r...1.. Powertech C 
Raytach Energy. A (Pen Weit Cr,r '5117 & £38/,0/ Roadl. Ra,*/al, E. 66 Mid,•I d 1685 
Tel 011 - 314-2106. F•x 0.- 314-2272 
&.I.*511/i...il#/w#,¥ ral,lach co. t4CO 
a vital part of your world Electronics 
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low EIelectrac voltage 

», 

• 1 U.>vo Itage 
- Market leader In the design and inanufacture of . 

low voltage electrical protection equipment 
and auxiliaries 

- OnlyAfrican manufacturer of circuit breakers 
and residual current devices 

- Forever 5 decades. the company has supplied 
state of the art products to supply 
authorities/utilities. mining. industry and 

millions of households 

Private Bag 2016, liando 1600 • 
Tel: +27 1 I 928 1000 Fax: +27 I I 392 2354 

A member of the REUKERT Group cb[@cbi.electric.com www.cbi electric.corn 


