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Cable you can trust 
frforrl•I•,or*or,?•erdonCol)les 

Aberdan, Cables, ¤ member of *he Powenech Group, is o leading Afri,an mon/aclurer of cables with live monulgouring 
silei, in "ree province' of South Africa, on d offs horeoperaliens in M "In,bique, Portugal Ind Spoin. 
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Specialt,oes 
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| • High Voltage motors up to 20,000'VA' 

Direct Current Motors 

Di ives 

AC Var able Speed Drives 0,37kW to tioookW m: Medium Vo [tage Drives up 0 3,300'W 
Soft Starters 1.ikW to i,tookW 

| i,WOMI"'U Diesel generatol Bespokedesignsforeachande•eryapplica•jon 
offered. Con flgurations are available for up to 
2,oookVAperset. 

Transfoimers 
High •oltage power tran/ormers upte 550 kl, 
ranglig from 5 MVA to 160 MVA -suitable for mo61 
utilit/ and substation a ppl cations 

Re. E- aiufactured to IEC 947 with UL and CE 
catlon. Th0 range inclu•es con•ctors• •lerilal 

overload ·elays, motor circuil piote(Mon breakers. 
push buttons. indicating lights. fie d isolator 

• ons a id motor s• r•rs in e ilher t• r•p a •ic 
.metalenclosJres. 

ZEST 
Motors/Drives/Diesel Generators/Transformers/Switch gear 

lohaniesbuis (021) 723 6000 • Cipek, (020 551 2710 • Durball (03.1 569 7260 • Port Elizabeth (04© 486 062/1396 
Rumibur, (014) 594 0450 • hham hy(035)7511607 • TRhaidt(ow) 6381571• Welkom (083) /66867 

¥rAV.zest.CO.za 



60th AMEU Convention I 

gndex 
Frontioversf©I Over,iew of the approach and benefits in a volue chain 

*wmorion kon, Abefdore Cobles operational business 
I. b.chiel.ocobs, I<om 74 

Welcome by outgoing WEUpresid"t 4 

Dealing with largescale powerernergencieL: le„onslearnt 
In¤uguralspeech by,ncomin. AME' pres/en' 6 from globolcoNudies 

- by Shamal Spicsoiket Fulureveld poweled 6, Delore 79 

Report of the AMEU ganerow secritory for the 
period 2005 - 2007 8 Application of RCM type maintenc"a melhodology within 

*m Distribution 
Update on EDI restrucluring. 8 - by •eer B./• Il. 80 

Progress towards susloinable REDs Eskorn's pliot national co-gener'Non pro,ecl 
* Dr. N J de ./ .11 oldirgs 0 - by Rob Higgo ord ladvan Z„ [skun 83 · 

Preparing Melbourne05 elecmcal supply for the 2006 Durbar¢s elactric,4 fmrn londfill gas COM pro;ed 
Commonwealth - by R Gomes Wienand, eThek,i• Ele,·r,i,Y 87 

· m Ke +11 Fre2 50„, 5,rclal- KrighT Meriond Ne, Wolt, 
marogarretworkoevelopment•Cilipower.... 15 Re•ew©ble energy sources to cdd•ess security of . 

supply.*'Africa 
EN preporedness for the 2010 FIFA Soccer World Cup . volly Pocoyo:hee. Ci) Po•e,Johannesburil. 90 

- bi Clinkon Coler Brown, Eskomcnd Pete. Fowles,/t[J, ..21 
Doyourn©nogeyouras•ets? 

Mitigotion of oparalional /ks forthe 2010 FIFA - bY Povl ior N eke -k ond •co vor N ekerk, ION Consulfirig 92 

Soccer World Cup 
- by P E Fo•les. AM[Uand A SpruM, E,kon 25 Physical assels management 0 9 profit driver -0 bock 10 

basics'·cosestudyapproa€h 
Africa - The by Decn Gr,Hin Progno Aff .0 . impad of CIE 140 on street lighting in Sol,th 96 

by VJrrob' Cri,e. PrTech . 28 lE'g, ..... , . 

New fechni¢al requirement of a dis#ibution licence 
- b¥ Therrboni B•kulo Eflective transforme, NERSA. 99 •ondillon os,8$,n,ent 

./Liwellron/loceY. D•ble/gineerng.frica.. 40 
Identification of eng ineeri.lg work steering con- mee 
by E/,9 Ncude ord Ive- Improving Evols, the po.form-a ond rellabilily 01 - Ergineer„11 power systern 

•ronsformers CoolcilcrSouth*frica(ECSA). 101 

4 Dr. Mitliue Kfuger, A|eK.Inder Kroelge. 
Omicron Ele/.Mics, £][id Ale,ooder Dierks, 49 Building .pacily forttle unfolding REDs in EDI Ale:frIX . 

- Dy Noude .on Rensburg [scii. 104 

Testrequiremonls lorl,ghtn,•g surgearrestergrou/ lecd Electrical disconnectors accident 8/y brie ling 1'2 

-Dv 2Theron,und Dr I//Idenhuys, Esk©m 58 
AMEU Engineering members Ii,1. ... 1 13 

N*twork mi,ster plonn ng methodology for nelwork 
expansion Ind renewol *ELA'llatememberslil 115 

by 'Vollusd, Freez 'ETGr'up"malional. 
md Ed B„ge. Eskom Eoste r Dislrib,1,or Regior 58 NU hanorary members list 117 . 

Univern: acce„,0 electric// - Eskon·s bujileis plon AMEUp¤stpresidenislil. 117 
ov jeter yebo I Es'orn Distrl/·,cn, A.9101 The'on end 

Ferd,Nel, NFTGroLp 63 Post recipiants 01*MEU Certificates of 117 Maril . 

Meeting increcsed loadgrowth and impro•ed nework Affil;¤tesollhe#EU 118 
rellabilily 
by & CG Carler·Brown end R Slephen, Eskom 70 Adilers 1,0. . ...120 

AMEU 200' 



• 60th AMEU Convention 

Welcome by outgoing AMEU president 

V14· A,nopy.='i Power, 01.·going •Et;pie5,de. 

116 2,"s ine greot plao"re on beliul· d the AMEU to 'crmully welcome yo' •o ilws 6011i AVEU Con•ertion The 
AMEU ¤5 cn orgonisatice is •160 over 90 yegrs old or,d therefore s¢eaped in histog 6 also obvious 1 g,ess #ot 
an orgon„ahor w th s,ch o long histog has b gen Ihroug, . a.,ous and d flerent ercs anc cgollenges *h/,s w 
obvious is ihat the AMEU has survivad challenges long before he op¤ehe,d era, survivec chollerges during lhe 
aporlheic e•a and 9OW t !5 lacing h Jge ch/ enges in the pieoporlhed democratice·o since 1994 H n e.amine 
the mondale or the role & Ih e AM EU Yen, closely, I am su e yov jogree lh/Ihe Ai'.lE U, Il·rou gh its yinous ac vit es. 
intarvenlions, 8+c , has ployed o significon' role in ds ling history in onisting the rele,Ont kkeholcer5 in keepirg 
the lighis b,rning, The ¢halle,ge of Keep ng h ligfts buming, wh / becoms very clear lasi week when vie hoc 
load :nedding, ,5 no• becoming onerous. To oddress /,5 porticulor cha len•e -li,n he ccile*t of adequocy and 
,ecurily of power supply in le coullry is, I •eliea. g©ing 20 be ihe b ggeit tes, tor ihe AMEU os on orgonizatior - 
depend ng on *es frat=gic path we choose * embcrk on going forward it could mure *ener ge survive 05 or 
©rgonisolion. It is 'he,fore •ah,r this cortext thol we've attempted fo pu'togetheros K AME J o progromme for 
thisconvention/ot vidlnopefully pro'ide more nformolion, g e gaine:lrulegit id,reillor, i idell, iloperi, fai·onc 
heallhy debole clinongst oll of you lonle next th·ee doys. We'•e , I.¤ 11, i hoc5 ng Ihe popers tried tn roller cis for 05 
possible 10, all de egotes We'ie olso been foruncte in le ost tva,eors to hove hod ·he |UKury i furn owe pcpers 
becouse we were o•er su65:ribe¢. 

Th• convenlion is cljo 4 apportunity for all of ?00 I network, shore bwsiness cords, etc. I •owever, it musl no, be clI work 
Grid no pla, - rd Ilkeoll of you to 'cve fun. Yesterd" most 01 yo, d d ·uke parl in tne "fious sporling ¤clville&. Durbar 
a o bsoutiful coustal city and like oil coosil cries ·hroughoul Ihe world d does bnng added utivoriloges ,9.5 ¢he AMEU 
we've /0 emu /1 thatme spo,ses cod partrers of ou, delegoles are /so kept en,ombly busy" 

5ond,le #Ao p 1, urriuL 'he incomng WE U president. xd I h ove o bet - he hub lild,i:aled tcmethat elekwini Knls I 
beat .ohonne burg's vag successk, coniention t,ct -os held last year of Golligher Estole. 

Lels see hcwl,5 goe'l A 
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Malesela Taihan Electric Cable (Pty) Ltd 

A pic,terir the TriuracT"ing c ron-ferre'i nietalp[Dduct: in k h Afri a 

C J' serv ses include the 1-oductinn and supplyof the 'ollowing produc[• 

ALUMm WUM- Wre strip,overtead end Jcto and prof p 

POW£764#LEI XLPE cable PVC Cable, Aerial Culd'.d conduicor 

OP7701.f /78,?,FOIBLE Heavy Duty Duct Cable. Stee T©ed Arrowed Cable. 
Shor' and _ong 5pan Aerial Cable (non metal I Belf-sup'ort,ng cable) 

OP776,l A#REGROUNDWIRE COP<* - Buffe·ed loose tube type (no 91 rreto 
and itan 4 steel lcose uberype imetallc llic) • 

COPPER TELECOMMUNICATION & DATA CABLE 

CaPPE?· W re,•tric,contac: wi·e conduc 0, and profiles 

GP HOUSEWIRE & WELDING WIRE 

t# 93 
•; ' > ip 

Committed to Building A Better Future! 

MALESELATAIHAN ELECTRIC CABLE (PTY) LID 

Leading Manufacturer of Power and Optical Fibre Cable 

leel Road.* & ereer,ging 193*Gauveng, Republicof South Afrna 
1>0 00#* ing 1930.GauIeng,Recublic of Sou:r Africa 

Tel +770·64508200 Fax +27015450820. 
Erral: infol@m·[ecco• Webgie w.wn-leccola 1... 
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• 60th AMEU Convention 

Inaugural speech by incoming 
AMEU president 
I •vould like to ·honk My council, eThe<wini electr,cions IDde v¢n Rensbe·g will be 
Muricipolit•lorthesupporlhe, nc•eg ven me presenting . .per ceiling this os well, 
fromthet,melzse/ceddep,/pres,denleled De olherissue Ihal needs cdctssing is AMEU 
lili no' 4 • inporant ·0 role th'· 'Thel¢Mn, i,vcbvene,f niIA,n fhe ESI. Over fhe wals AMEU 
Co• s Ihemo;orsponsoroithis wholeevent, hos played o CILCI,]| pod k<Illtat ng in fo,nolion 
heic sponmhip wos not only limiled,o voting exchonge omcig *e ind ,/ry F a,ers, ond 

o s.eable budgefor this e•er·, but ilso come ass,/ing w th gu donce for under resourced 
inlhelormof unqual,{ied:'jpud b eve/hing membea. We,ove con# buled in vanous woys,n 
ihol ofprooched thern w, n. I thank my moyor. restpdig im'.5 Wepndeoirselveson being 
Uboba uXimba or having 'he coifiderce he proolive in molters of lotioicl in·oo.Irce. 
has In me, by elling •8 0058 <Dowing ·nct 1 -opelherwin E5kern, wehcNebrmed I 2010 ES 
would rever easily leave hi, orgon,Bot,on, 1his Fcrun bgg ing together,11 role 91 5 e Munng 
13 4/1 know exposed rae micely end n the 1801 preparolion lor 1he hottili / le Soccer 
proce.5 co||eogu Bs in fie indvs# begin lo 74 World Cup,5 on track 1©· a|| hostcilies ond tr 
gro• conhience,n ineleoding to niv cooptior cilies koping tc pro•ce basemmp focilihes. 
1 1 Ihe EMEU execulive slrueure' wo' d 1163 Thecorrmmee h05 beer insiurre/all in oising 
to tho•k ou' city ..noger. Dr. Sur'll for Sand,/ 41ephu• J|3, erliek* :1 i FjedY,(,4 wil ooth DME ono Nohoiol..• ior 2010 
his visiong / leademp ct Ihis beout,Iul c ty ;curi,ir,g./1.1, rm•j'. infostruc!,1 re•oled ·urdirg. and ot Ihe some 
I<•sh Kumb··ne fin•colsuppol,myhoss time researching R 2/ lec h rical requiremen' la 
Derel: for understonding eoch t,ine .cy. 10 eleclicity supplim, bol •ilbii, and ou+side the 
cltendoll theengogerne/s for·w AMEU, 7 ve' co:•iplemenlo'Ir nature Theycoll# mn·chven,- Clinlonond Pelerwilltellusnure 
ez boss. Ho*ua 1•4em j Jid ,& ••Ijed lor scorce asouice,, rros! n/able be i?eve, in skilled on that in ·,eir /"t j)•Jpr 
him Ho*rd oefo,e. oli·•,s Mr 'P ,/wd'. I resources. They arecomplernentor> 1 1}laleoch Of poft Eulor in poionie s hp rel,I :71,4,4, 

aimsol ir#rostctureimproverneniespecit am suie without his coretul gu dc re I mo• no• belweerillie AM[U{Ind*GA While of /10 
Ihelear 11,ree hovebegglandllhere, ondmore mpoManlly we hove hoc scme 03"ciations s,oringing 

•his corventon would •e hosted somewl•ere As il Ihis was nolenough, le NERSA gudil o up c.'iming to be SALGA techn cal 0/isers, 
else 9 his essence, I thonk him. Ilhank le Ilie d.... nebyork p:]intec a gloon and t- A./ .s I lot te 5Ii©w lid 10 prove 
eAeculive 01 eT,rkwil, Elecl,ic !, urid 61'a{I G, doom piclure Al Greg Tosen "iculated ir hi, 1,/ ,1 holl this oos,Non I love corrpetilion, 
Iheirsupporto,0 qing 'heship /16'11 choirm¢/ repoM *the IERE/PIESA confereno wid 1 lorie chulle nges. A• Ille end of tne do, 

'•.:'':-'.ri''igtl,6•MEU€o'.'t,un '"•'1"u"..'.2.Igh• Im.'plt.I ,er.,oC•,I:,t'5112 2.'..i,Urte..• 
from 0/ch witn guido ve fron lb, AMEJ the vulnerabiliM 010.- power 5,5/ems, ond put roni 'he res' We ·re'sure o'r re/·ionshp 
5ece•oriote,Indporlitulorl,Oilliall/Co™f "Iipr€ceoented pit·••une ¤i• ....1e le wilh EALGA. Ourcons·,lu*lon end©<ses ·his. as 
How :an I {orge, ihe Afi,liates The, 0, I Implemer· ond operate new in,iestmenls ·o meet ihe membership 01 the AMEU comp·ises th- 
irdegrol pon of + g •)c,•ion Withalhern, 'hp lilgh oerrord fai nlrrrIc« JUS•|05· WeeK, Inurlic,polll,85 repreBentec by bo·h Ille heods 
••e would beonelegged. Il s {u, Illis rea60n tho• we c •ime5sed v.ide •argirg colitrolled power of elecmcit• end coulcillor rrembers can 
1 wllurgausollio visitlhe,rexhibrion slonds outoges·ofr,ordbalcices,pp/4/mond oss,reollcouncillorsp·esenlihotthe AMEL 
01 eve,y oppullunity 70,1 ,·81 I Ihnnk l ier, 4¤r / I result o: tk 6 lo•d 31,//ig norr/rn« will ende'vour o serve tie ' irteresls, and I 
1heircontinued poricipolion and 5porsorsH oof me ind my elecricily stoff ho,€ been dubbed /q•est cou•c,Ilors i> work with .s os well We 
Ihese idiot5, andos conienlions or me and Vi,uy Lroinle., 4 credferent:desof the,orne coin Wheher 
All·hiwouldhovefullenanll,edess/soil f One of le socold bu,ines,mi, Mr. Roile. wer,ke itor not we connolbe iepoored 
I did not ieve.i•quolilied su,2/oft 'rom rry As proless,010»ie /u /1.. e resilient and Counc,|soreourb05% 
beauhful wile. Mrs Moohormu o He• do whot we do aupport best. 0,2 ignore -hose 60+ As fortne DME, I wad o so like i forgeclose 
gives me /e couroge of Ihe lop ondthe flt/de/il /trom do.gwholisbest orthe relo·ic•ship-Ihihe Depoit,ent Thriecre 
stamino of ¢ co,nel lopwIllhro•'h, il in 9110 i,ion, oreasof cooperollon thatwe con have, 
afficvhlimes. /1·.echolenges ...•·0 I business includingfroining..creu5cr EG £;in Ir 
You con ·eollse Ihot this pres,dency is asuolly d,Perell·ly We mws' oddress these choi erges counir, we con provide pic.c•Ircl ir••lill, g :or 
not mine. buf or the ho,t 01 people thot have os o Jr:,fed Iron, WL, 51-uld pie compete internsth,IDME maywcmloengoge lois 
conhibuted fc fre hovirg thi: char around my w® ecch oler when we con cocperole? we hove /readvskled c.!5( JS5,„with Mnrlin 
neck Thereisnovs. of.fighlingoverhesco.ce ond.Ilererdthem'Ompieos-·Il 
12gries wegreot pleosure, and o¢the sarme skil.ovailobleintheind,stry'•neeotottld L,diesondgeelemen, beforel/arldhelv.eon 
hme, humililtestan¢herebelore,ou o·ihis cre'twe w]YS o{·esource u,ill'allon Whil yo•o/tie reg·ofthenrucard,ig:,Ilia,pro 
Co•,ention,mey,o,ockle,hechollenge50· stops me in Durbon frorr recuesting Eakon slop here Ar@ingegnile ninguk senguthi 
leeding This 05,ocialior, whch h©8 9mlved to ass,sl me in opens Mhere I lock skills, and ku,en·ukwa 
fo'more·han,90'811. Ihen steo Ihe same Alls from them• The• Cllr. Visvin Reody. inonk mu foi vou, opening 
One may wonder why ™e iheme. Phezu OnlycllemoN,e will be,os,dbock fror• ira, proyef Or Loge Naldco {depuy moic' 4 
Komkhono" (Get onc,nd do m The mi¢r' andintheprocessincreoseourcosioldoing e[he<•ir MunicipchM, Ilank you Gr your 
i, inundated with muny }lagihip prolects ihe busi,ess We h©.·e to work togetie- in the kindiess and mok-g yourbel; or;Ji uble /0 
&* le &2• res,ructu,7ng 2010 HFA -Ing of these skills We n'" 33,1,111,5'our open imjs comentonone for we|Lom,19. " 
Mofld Cup Wi,g urivenal occe#2012 ·roining resol.·ca, bolfrom govern,ree und ir Your .,ams city (the : ily Ihot riever sleal)5 
(coinciding with ·he •uling porty'' cenferm the Invofe sector We ore oll i thls 'gether Keen Noss,ep, thoik wur [D 91 e|eclr fy'r• 
celewinn] ond building of new ,elemtior Theexampleofthecocperat:on,nthebullding ke,noteaddress 
copocl'»,u/#„mmeo feiv ThevopcTBhave oftneskillsbose !theenvi5ogedcooperalion Toollthe dol/te•,•,hme beengi.en Ihe 
wxil/Ir/o'or,hip TKey,recompeting,yet batween Eskormondl}eNEJk.lial,in o#.r gmenligh•,orts conve,ilioriondletiloeginl 
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• 60th AMEU Convention 

Report of the AMEU general secretary 
for the period 2005 - 2007 
by jean •me. Van de. FY/& Co., Al/generaj sec,=Iul 

TheAMEU ,=,ni1592,3,eurof exls•nce, new needs lo imose AMEU eepregentor#n Mox Jorieco,kirued.oea,Tille,#{E/News 
d,ques I play a molegic role in the on stokeholde, comnittee:. d the reed pro.,ding excel en Indust' repor#ng 10 0'r 
electricity di/rib,110,1 noustry n p/colarona for AMEU te )ro·vide inputs 010 mai, nw m:m/M -hs mor,IhI, elecircnic bAllet 3, 
in Ihe energy sworn ge701 legislollve o ld irdist/ processes Ir odditiol. now edi/fl hY Nod,u Yon Mieke * 01 the AM[ 
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1. 
• 60th AMEU Convention 

Progress towards sustainable REDs 
by Dr. W J de Beer. ED Hold igs 

In /he globol co/exl. re/rucluring and the ele/rkil disirlbution indu/4 (EDI) have become synonymousoverthe lasi 
M decades. Whlle we hear the claim manyllmes Ihol we are uniqu* in So/h Airica with res// 10 Ihe EDI relorm, Ite 
uniquiness cen, 01 'Imes, be que'loned. 

The restru//1 1/rierce of ¢cwntries licensed to dis ribule ele/ric,4 Ond #ie •sseis P{fi, ierc¥/bus,926, improvcnie,il ond ./|JC 
swch os ihe Uni,ed K isdorr, Auslrolio. Ne,v O{ Eskom Dist,ibulloi MII be ineiged ink) s• c rec:lion While o rlooel leunir@ towords 
Zealgrd, Unlfed Sto·es,/in America, Spoin, Indeoender, cor,lp• es, oper/Ing under Le„1.01 501,0,• migh+ bri,g firiunciol sevira5' 
India, 8/zil. Amentina, /coc. Non,6,0000 le Fublic ri,ince Moragement 4/ FF//) die //s rped lobecustorneriocused,rid 
Ger,nony amongst rraay otiers could oe Considering he current approoch ta #e closets. lhetubtom./onio 59rviced/i.9 
feveraged.ndeffecii,*umised,oensure le reg,/uring[.SouthA,nuhrecognilion m./ persped,veandfhpiebethemodelsam, 
successful *onsformolion of Ihe EDI in South begivenloiliee*lersiveoppoinitips -re/ed lor jou·h Africa is o deie•Irclised modal 
Africo. n ·asecrcning EDI reform in o/er Fo, ullsiokeliclders#pnliti/·air.heprocess L.col goverime,1 ho: Iheresponsibill-, 20 
countries iliscleortholthe reomismformed undtoinflaer,ug,ebus,lie• nodoldE·veloped e.risu·ed/,voryof elertri.i'vk•Iliecuslomers 
byanumber 'divers. inleolic fe·SoulhAfrica with ri ihe mun,i,pol mo of,urisdiction 

C.stomer aid 
ge.ice expectalions Il is /e p oposed decentrolised RED n · odel 

impoent lo nole thok while the generolion .I Le well /05,1 'led o ensure effellie 
I (LIS,07/r +01. and fron -"lan compone'ls /1119 8/3•,clty 

serv.e .rve. Ne rell.*ip oe'weer wpply indus•ry l/1, orecntical froin o supply 
• Socio ecen©mic d nqi the ·ele*mon c,eli' and Ihe re e•ort side penpective, it I the distr 04·ion ccmponvit 

RED • Increasing wil be reghed through a Se™ice access /0 eflordoble energy m 14 vulur A„r /, ch detc„,LI,es Ihe obil ly 
De ve™Agreement (SDA) cs con,emoloied 500,;CeS I ./.qu•,••, seiv•ces from ...1..... 
I .. Mun .,pol Syste.5 Ac· 2000 Sectior • E coy ernie growl' requ ·enlan' pe·spe'llve·lendcus¢omers ./outo /0.3/ 
81 The bus,re,5 n©del is dislribunon Istern i/ *ould be infozible 10 fulherde,el<>Rec 

• ... ..........Iliges along ihe I re•lise nes of oporopkle besl proctices reolisticecoron,<gro./ ii lire 4 
• and w,il beon inegroled vclue ch'in./iven EFicie'limprovern ea req u,re!* governmrn f ob ective ,n this regard 

©rgen 51·ion 0111 a distlic' wires rocus 
• Investment/furd,rg:equiremen' Business model and : distinct etail• focus supporlec 
• Improved reguloticn by o common corporale and support #e ES, in 5,#·b Alice hos been dom,ic»d 

=0 6/e nore le business will be 
Consider ng •he choienges loc,ng le EDI in L many yeuis by Esko, i wh,ch ope, ules o 

*Inco desigred to le,wer'ge curren* "16 cporopriole one could ocd /9 follow,lig ir c os.ic vert,colly inlegrolod Lili|ity b'slness bes r prcclices 4,ch will be comp en•enlec oddit o• fo le above pointt cperolion. Tls Implies 'Mot oil of he key bi oppropriole besl proci ces identlied 
• Achiell from ur electricit¥ dislr oution •Ip'Iric,t¥ Supply ·rl.. ..in corrooneng i.l tl·rough oenchmorking ond Els'ion o perspeclli' '111,8.01 access For 011 gere,(en tionsmision Ind d// on ore ;nternal,oncl bis· pe-for,r,ng utilities housenolds 4 2012 vesled n tie same 6/153 Mucioolilies 

co :he otherhond ooue predorn,ni•rilly ulayed Extensive EDI nooellirg ard evalua'Ions have Mointo// /e low cw' elecirkit, u ro a ir th' climt, ibution eivirri meni w h o i ic i n,e.1 11,01 61' cre sigr ficon,1 efitielic, 
• Aodres, le sustainability of the EDI /tea number o *nicipol,lis u/0 1,02 le inorovement wport'n fies to & goined 
• Creole sus u lublo emFIcy,ne/ a im ted gene·ctio. copob lily Nore of khe outside the pcroll orec -hese oppolur,/8 

Oppoilull,lie• inunicipo•les,idoutn/f cow,431·ieroton incir-•Inerefinuiic.golfhecurre,/ idal 
copcoilit, 11,16 swikienl garer,hon copoely to del, 11 onoging / debtors, oddressing the * Ihe above ii,s iherelore clear & man, 
Treel Ine electicit demo/ w/,3 ibelr o•,1 billing cholle'ges, oddress,ng 'chniccl and 04 Ihe globol EDI re{Orm drivers ore .quully creo ofjurisdiction non·te/nicol erer„losses ond //FIcal q levercgl,g le South Afficonconle* Hovever 

2®red Eervice, wilin le ,/ust,Y ond legacy wher, considering *e globa ,es,ru.tur ng The obove 6,1 JOIIO. provides E.kon di parent organisolicns Leveraging on le dnvea.challenges, prcgressandrest-,9 0 moropol, posi•ion wilnin 1/ 50,+1 
leorrii,•5 cerivedlroripowerloilures n.her successes. two sign,licint differences gre Afri:or elec„,city rrorkei conte,•1 The co,r•ries rhe disi,·bun¢, ged be•'sen REI 

evident in compoing Ihe si¢viton ir 5outh vertieall, integrated/,ine55•adel.swide , MIl beopero•ed iron integroted manner while Airic' wilh rros' of 'he 01'er co'r ries ¤rcund regardec os c less thil op imol approoch 
t•ere will n */ drive tow.rds ove# the globe, ic,lely Ihol In le cose of Soolh since r offers amongst 0/ers lue op+,o,i 
ne·work"ton·Ii,on, aul©motic meter Africa 'Ae reading E' restrucfvring is /Ing ple in of hiding ir,Acierc,eh •/orking ig,]uns• s 
au• nok fret€ f Ing Inlor'notion rrorogemer a volin·00 en•,fon/en· and thor there are ievel indulry ploping ,eld ond resbichng and Inlegrated ossel mrogemer no privolisoti©i motive, Having the enabing real warkel deve opnels Hcwever ES<Oiii 

legillu 1,1 F are fo loci/010 & , prccess rriu/1 ba commelded In• 'h f coni·,hu linn 11 addlhon i *e impuct on rebab lilv 
cont,-TRIA mornentum ·elhe Eal 11, 50616 Afilco since 1972 1,1ptienlerlwdianapptochisregordedos 
ond Ihe red"'lon of CKIensivc i "ussions For ail effocive 'nduste, il 5 esserliol -0 essenfull/ensve./ectiweloodm•n•gerefil, 
which yield 1,/le, IF uny, ber,13416 Turlhnrm-p iove ecoromies o' genie, /0 ob 1,1, ·o to prolect Ihe distribution grid ,/vity ond 10 
in #le cose 04 Sourh, Abco The. ADcus s " on ge ner 're reve,T". 01 0 role <r/c,dabl 'a enhonce me cuslom®r In'erfoce opporwr,bas. 
pnlot,soholor€Flaisal. ellie 05,nel 'he Luslorcrs ond Nu meol Ihe capi¢•I TheRED•villbuvenergYbosedorthewholesale 
model is Jeor flal the nolioriol gove -r, nefil und opero•Ing Merges while creati•g eleartilypicings,sk. [WE°S PrincINesond 
loccl g.wernmeil and E.kom will be l e /Qremldervae Theroistherelorcar por o I cuslonea ge,ved *H ·he wireg indir ¢h 
5horeholders 01 ihe ful,1 RED' li there{ore relitionship bekeen o #sloirnale RED cortrul u the "02 RED / Contlbule J 
imoliestho·the /5setsofihel87nunicip/,tes revenue, ap,-al e,pendilure co,itinuou: Ihe/40|imb'ev.imcha·ges. 
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Aestructunng of the e(ectricity distribution industry Is a • Operationat ringfencing 
reality and it ls critical in addressing in,du/) issues such • Humarl resources ringfencIng 
as viabili• electrification programmes. access to • Change management 
se™Ices • and sustainability Project management 

• Business process optimisation 
Some of the services we offerto assist you in meeting • Legal ringfencing 
the • Asset electricity distribution restructuring requirements management are: 

· Acquisition and vendor clue diligence 
· · Business separations and Asset valuations combinations 

· Tariff reviews 
Forfu/her • Regulatory information review5 please contact 

· Discounted cash flow models 
• Lion Foune +27 Capital plans/budgets 11 787 4141 
• Ron Millard Maintenance plans/budgets +17117874141 
· Koos Fouche +27 11 797 4000 Restructuring plans 
• BusIness Jan Gey van Pilius +2711 cases/business plans 797 4000 

· M unic,pal Systems Act Section 78 Assessments 
Mumcipal Finance Management Act Section 84 www./bworld.oo.uk 

Assessments 
· Financla) www.pwc.corn/la Ingfencing 

P? PB POWER •PREMATERHOUSE€OPERS 0 

02007.-#*Il.•op,Blr• Il r,111---1 'IQ,w./huumeCoolers,ell,MW In@ re'•Dr'•of -*so' 0,c,wal,noc-Culpufl'mrna,c••1 •ed il I 
..ians-.lan'InDau-.nt....I.*I.•*i'anal.1.ri-I•.im./p,o¥& 



I. 
m 60th AMEU Convention 

RED <reallon: serving the in,®rests of sh,1 have octe5s tri,11,5 curieill credil con·rol rm' elect.Ic;7 ruslome,5 ( Jrrerily sersed by 
key induglry parlicipan™ instrumBrfs. nerefore there shoutd "¤ munlop/leswill,rursr'er £,ne/*/8 

ris< 10 or, mui,cipal:l fron o cosh flow while oil Eskurr Distribul,or custor,em ,ilh Cu•en•asse••,•eis 
c- cied,1 r•t ng oerspect.e sub,ect to good on elecria> con•6•iption of es5 thor '00 

n line wit, exisling e.,501!or opplicoble to Ir'ropo|governon:e ard eNective niurnic,po 'Wh per on'Jm otorc rljnsoll,Jted poll•' 
2 unicioolites, in the ie<rucfured indar„ manogemen/. In/ecaseof Eskon,Hold,ng, wlltra,15fertelherelevunIRED Allcjsloners 
3 ...|....mointh: 

se-ce culhor' compels/,00 fort•,ross......•I. lires.ch,c of sin where o" I.. .. 
while the REDs will be le ser,ice provicen Wwil in accordance wil the assal 'ronsler conli,bu•e 10 /he v.ircs charge; associctod with 
While,i Ii,«cognmed 4/ rherc „e comen, fmmeworklebeogreedupon :hed/,wer. / enel, Alihough ike ir-ent on is 
pocets 9 exceller:e in the EDI ond h notteinlroducecus•©,ierchalceatthisstage,d Cus#m 
Mnue s peroled when os:assed holishcc is envisaged IhotleN/ional Energy Reg, olor 9, 

whe indust/ is not susla,nable n lt: currenl 56rvln• the custcmers 01{er,vel„ Inespec ive# 01 Soutn Africa (NERSA! wil[ icie to give Ihl5 
format -hi .... is rrar<sc I significan, clistoir-r c....end 1,1 porlir/lar si ppolio ... .le' Ittertion to .vold o m.rke 
unde.·Invesimen 1 41 csse' monagen ent pooirr h JuscA//5, 8 high or •© regr uctorfng es'abjishmem by eefel.k Flmherm©re Ae RED 
1¤ck oF Inlrosirieure inve:Nnient 10 • ppi agew 'hich the currer· indus/ strucj,1 is *i mdel 5 designed o o=nmodote 
future growl, on increass in power /,lure*, nc•ableteNectivelyoddms /meop nony LIu·e cornpe/lon In the elec/clly „orket 
inccn 5rer" custorner service stardoids and umples in I je curren. industry of sign'fic¤nf snould w be in .oduced. 
lefficienfandu,151 5tairablet.,5,nes.pro/,Ces ircons,slencies in Iorifs, sen,Ce 5,0ncards, SIC# 

are ev *n, While 5(.me o le curre/ csse. r© 1 Q Jt Of GOCIO CCOnorl, p/'Cy. CO„orner 
owners 04/ibute blame to the unce/314 op®ns ord choice Since Inc Itupe REDs -he EDI iscurreitly •Feriencing c $1gillicar 
£:,ao'ed M/b 'a ruse'Cill,ing ;*00h OS wi# be a seri':ce p-0.Mar u o rawly de'•ned ski ll 510 d age /,/ imiried ately oler' 
•he reoson Ici not in,esti ng Iii 1•. .|ecli,C t¥ Crea will· a more representative c, Morner the opporli,git, b Teskiding and provellng 
distribution b.:iesse&, Ihe fau| I, IS th,¤11|' 5,5 6. Midord 50110,1 can be i, IlrO,1 Jced .hile deyelopmento/0/undies for/estallemplo,/ 
not otuito,noble ¤pprooch ord Ihere i:nomerit irnp©•on}socio •conom!:irs¢nJA•eil,sucho5 int•eindusl' Rece/survaysinlne ED(sugged 
*4ungthisopprooch.Iti.leorthotevBpon . dri ficolion 0/ frae 6.5,c 811·' I, icily (Fa[I thal*ne overge age 01-he I'rges• percenlage 

i#JIB" blom 4/gue 4 /om wili ke /lhe,Kho,/570|•ls.50?eors Ilisofintaresl .le¢ out in o coisister· inanne, 0,•d 
td not Nid signilicanil, in new generotior to no-e will mcilhs lorgeted !1101 Iliere is cuslomer g re¢son'be coT"Qi 

segmri,t 11 

dunngtie pericdof coxoarison), invegied ;eu i"""edged bet=*3 ·b©.j, ihe finding Qnd wha· imperienc:ed,r curre•j D•ub#, 19 copi/1 e'pend,ture over tne 10/ decnde os there likelhe Ur ·ed Stotet, United Kingdorr is cross· vtsidi••tio, 0,1 d fo. c.untnes 
refleded exoniple ir 

In the signilicant Imp,ove,7"e ¢ I,L 11 e r Ihe and 2003/4 AA'*,0 Th cho fic,c.ol lenge is Iherefore ' yec, Esko,r, subsid,ed clel* aqu#dy loff¤ wnich inpreved hon 2,93 •i globi, choi et" oid '; con be -pe,ted '4 the,r d,ree+ domegic cuslonier,6 und direct 
1986,00•04,n2005 Inon// 19·neindustr¥ •here will be more •andfate oppor" ilies in fernoti©9c ip cistonea tc -he order of R'i' 61. ciset Ase per distribut on b.,sine•s it suggests for ikilled 50/h Africors ard therelore /1,1 //rle cross.sub'idiscfion H *sre 's limited colrop eosili be 

co relat:w oarwee I - 7 o need 'train nore Ihon whot is 'equirr I, Ille re,lowed uker itis E ged thot the EDI uricer oul of Ihe bustress, •ih't Ihe bus,w local market The Iture EDI should be oole Ic 
RED5 invosime.1 requireme·,1 m ord wh* fhe will •ovelo moreccsi.refiedie •r,Hs 

provide for MiH Has.sul*,disc·ir / 5ecuil empiofrner' cld ,•e0•nf nler„ The bui,less wrer con susta,7 overo period of neac ilme opporlon ties ·c- developmeil o•:1 grow·h *mer co-egories is recognised. Hoviever 
The dependency ©F curren, 05set 805e¢ 0• currer· onalyses ·here iS lo ow ners reogor 

iii the inpononce of •fon:paren- subL,d:st,1,0, 
particu|ar mui,cipol Nes, on the • uses tobel,evethu,5,00 erplo,edintheelectric' is .0 recogilied Ter,•i hormon,6/h/n I. 
derived fron·, thei' elec/icity businesses fo dist.bution rd,5,7 WIll experience ,ob losses 

s:•d=ged.,cre @oce oveT o••e,sof pe„. 
•upeart /her o livi,ies,5 recognised. With oso result.herestr•cluring and o balgn<ed opp= h w W odooled to 
r•sped I municipoliti,s. Ihe bu510ess fron•c or assist the gover,ne/.n odd·ess„g pover¥ Aises,ment of global EDI relorm 
w,il be stoc•red such Ifial *e •udited Surp// chollenges, whib o I c'stome.s / en,1 - 
derived From thei• elictricty b.ge'ses ..11 In gtsesbing lie g obo, EDI relor. soccer 

c•eor pri•ing signal # ch is essenliol in lerins continue I 11®w I Jbe rejey,•/1 m' .. Jty fofes, i·,5 ite•slingtonotehowcJickl', bbme 
of pover• a(evie.icn econogic gro¥44 ind Ar the resfiucturing Tran5 - i,1 [un,]5 16 r•irr Ipportioned ·c ·he restruclur: 1 in tictive 
bisines5 suitoinabl,-, It »le reie¥.1 RED to the rel*/ munlcipoli, isessentioillin#/ 3 cu·r•nt incidents w.ic, con be directly 

will hormonisc,icnini.ioliveisini/medt,Fo•gh 1,ke place ©n Q Frequercy as cg eed b in •, ,lkeo U VSIns ./ past or ine#kentrebrif 
exlells,ve COSI' bet.vee. the 5LIpp•y .J[|v 60 Fies to address w h b monogeme/. The k k 01. omcig.- c-hm, 

2.0•,5•-.ns ./erme•r 91=./.sw• Fiornchimnessrn©deJ...•0;se... coptgl invet·mer in ilfraslructure 'ect,•e 
assel nologemeit, loss 01 crilico| .k il5, lock 
cf Irirsfer of ,nsti¢uliowl kniw|edge ord poor 

Customer Supply Interruptlon• mor•gement 67 -he tusiness owners prior 
to 'he r.tructuric. in many c..s creoles 

90 le warst bubiress cnollenies during Ar 
immediatel, ofter 8·ru:luring Exom/6 0{ 85 
*re res•ucturing hod K 10£• /e Wome •In 

. WIN' S.'mls le M of Ike public• are orrong/ /m the 
.-Wit•out Storms AJckloi*j Dower foilui e, Coliiorn,0 b ocko• orr. 

75 some black ow m Brozil 1• i• iher/ore ceu, 
M 70 a·ruclunng,5 11/ on Qi ern,gh I quick fix 
soluhon, it requires tirne cic in r®/ COEEn 

k4## t?44* 5ignificor·copitolondolherrescurce nveshn•nt 
to tu,i, he .4,dustry around. Howe••er, v,ho i • 
irr®•ant r' 1,cp Ike Inger 'he ·eslrul# ..r 
is celoyed the wore compe' •ne turr orourid 

Fo ; Ssi,ve doll .*em s ·cteg) becomes, the higher ·De risk */ 4 Ing£ 
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vill furierceten©rot' before 'I Irs belerand 
thelo,geritw·ill#<e•orealise hereslructuring Oistribution Los-s • Percentage of Unng Dist,ibuted 
beie•ils. Where conpor,as were foced w ·h 
signilica•- capilol req J,rement3 it become a 
challeige lo p'©vide retums above ·he cost 
./.litol While,1 'ie=curii. 31'ills/mel -.. M•-. 

'e m 'ud'·irg 'litioNves die noi Nal all tle 1',n[Ir•. 

1-U••-,b 

ret- 06,ectives 51" uie swircle'+ 5.CCess 5 

M o¥//le to provice comlod tha f the EDI -Nal•lern 

reform in Sout, Nficawill t• 0 6wc•e,6• SVE,ed 
./. 

to us coming from bcti tna Euccesslul 05.ve|| 2 

as the n M 'o gvccessful glo/lirons:orrr alien f11###1 inh•tive'. il 5 Iherefoil ./cl thile St••I P01•r 

res¢,c./ .kes place belore le •expiry I ..,Elact' Year 
thesell bydore '11. 6,rn process and-ne 
obilil.toreo selhe reg.tclunng benefilsin·ve 

f?, 2· Source medium eo Oftem 
lern. 

Based on zomne reseo·ch, Ihere is no 
conclus,e evidence which suggests lat there well delined -res ¤nd rein,I busiresses .i' Ihe oroo o{ wrl'dir-ion of 'he Gly ©f Cope 
i, or, signif can pe.rmonce Ind efficiency specilic 'ccuson se™,•e delivery There or' . n F•·•heirlore, 5taF trorsters coulc noi 
di-ference betwee„ p n,ats and public eleclric,I exomples 01 ·egtructwnrg nlt,/tives wilh o takE pl¤ce, ogic•emen! coul ioT oe recched 
comoonies Tierefore, the model •rop©•ed morkedhs oncenming. hewevorMis 5 onui,T,per,s•]Ilori lof :]•el con•outionond 
for ./ .rico .hich wl see theirdustq cleorly notosusloir,•blastrotc•mno it reinforces Iherefof,3 Ife obsirie• orangerner,1 had b be 

coeroling cs o #ic enlity ,vitn notion& theneed fore W,copproachroeficiency 5tructurad Ihrc,g, cont•chJol orrongements 
govemme' ll. gove.meni (],•d &„i „, 'mpr©¥ernefraid business oplinll,ot,on By,ls oetween RED 1 (]ild Ihe po,©9} enmies willie 
thesnoreho ders,s egardedosanappropriai nobee •he wires cr eigineering corrooner, ihase ke, O,00/6 Were still to ba rrgotio•cd 
©Mion FuMAernotfnisrnodelwillpcs,Nort ©f he aject.J» dis·.lolition bushe. iso T.obsenceofoprroprin/Flablingleg,Blohol 
RE j to rneet Inter olia *e ¤sseT inveslri,e91 moncpol• business Ins therelore Irroorlon furlher :ompl,caled 'he esfuL,shment 01 
md eledlfico·ion chellenies focinq the 'halo rrong ·egulo•07,eg,ma r usl be,n ploce RED 1. RED 1 w,]s liquicutedby,he Cily/Cope 
In/4. Globol EDI reform./m #ectively to er,sure tia· le *Il opeio]05 •fiedively, Town dull g 2007 und Ille Se,vice Delive7 

thcl *he /licates *e follo.ing cu•tomers' intere• s wolecled Agreerrent whicn the Cily had with Implemenied, RED .vas 

and thai oper access to ihe d s/rib/on crirce,|led WI·al b however Impor•orT k> 1©te • Imp·ovec zer. ce delivew netv.orks 5 ,I owed Furhermore, 0 •ound ' Ihe co.,bu'lon made by RED 1 di·irg i. 
' C"fo.ef supply,I'Fup•ioil reduct,cn regualo•regimecomplemenislher,•prohle pe,lad/OFerulloriw.1,1,1·er/linclides 
' Improwea busine•5 efficiencies reductior ohhed:51-·ion bus in 'lew ¤nd hence infroies . Sgnihcard progreis lowords an i·,tegioid 

te•hn,cal loss•6 reduclon In ron·lechnical nvestor cor•fidence which is ve•Importan• electrifcot,or delif 
losses, ond oic b: lion/I'll ·he r€5truct/f melering iing ng expenencell 

• Introduchon cf efle"/trol fnechc i,•rn' Austral,0 60 is a <leor /lcohon Ihot t is 
• Totilfactorproduct" FF'I I .Inage·ne E.kom re// Int / for the poasupply success}ul funclining ob ·he 

Impro•emeit 2,14%Victoria I./.r©Ii®· lirr.ior' 
eleclric ty mc·ke thw the rules oe e"/1,5hed 

and 1,80% Tosmon g puslralic) Apprort ond thol Ihe mcrket be .slubl'ed. • Inlroductionof barchmortirg 

• 5h¤red m,m „6„ opporlveles and So Jrd odmin,5trolion ,s .equired 1/ admir,5/r • Highes• infra5·,LOUre Cop,lol Irl•,95+ nerd pl 
cor,Iribu•es to ellic,ent bus;nesses ihe legislotive Immewo,k w·hin :ruch ihe .ir creo c· supp y 

morke 
Fig 1 Illuirotasth. mor"ement overlhe 'Lst operole oic -tura! moropel' 

Conclusion 
60 5 i e sses req ui re 'Hec hve peled 200·/02 to „05/06 inlhe monoging ·eg u Vion 

e ca# or Di'ges ir UK businesses, which Whotcleorl, illue,1-,nele·/Icfperonrorce he EDI res'r.,during h,Gl", i' South Af:co 
dates bock reinlon es th. ber,ef ts wh,ch con be derived /0 the ead, 9(]s o,d while it e ony business z the qu/,4 and /imy of the 

I#*eccrrectfotus leadership end i, fecogn,sed thot bosed on mlernclrorcil noggement to ersure Ihal 
In cons,derri'lle rele,ur•ce J,he i•formolion shoreho:de-volue,s crealed,·not/®w/mer experience reform in /0 'ledncit' *uslry 

...1,me se./.1,0 11·Ilthe EDIrek>nlin 
.leded inlerest is Ino<ed oller ond 1,1 11 e grop, uboie il 16 imp*/ Ihal the busiress ·0 

50•h AFrico will ve• socn see the firsl REDs up 
nole Ihal the eleclric,17 d,ilribulion Ird/4 meek it; socio economic 'e•ponsibiIA,e• and .nning log•ss is ess'rtiol to p•o.,de 
in ..h Africa hos 5ignificaril p.fertio for Hence le r=ect recruitmen' ond pl•rnent comfg 110 1. 8,3 n, 11,0• cusiomers served by 
imorovernenlin *r•gllg c• 01 4 righl loodersllip and cuP¢rner monogement !5 11113 ird'sky, ·a cracte inves·or confidence. to 

Crl*Ical Suppl) r,lemplions as .vell 05 Keducing the suppor the pro,ecled econs.,c grou-h ond 
tec inical ond nor,·lechnicol lusses. The gvol' While W is nporton! to learn lom le global to provice 5ecl,•ily ¢0 the 31 000 e npoye„ 
be:uvi Indicates the progrEM•5 mode b, Ihe L K exper,e,•ce, Ihe RED e•oblish·nenl experienc* directly Brnok>mo in Ihis indul 
electricity dist·,bution businesses n red,cing „ So,/ Africo. and in port,LLIor RED 1 If •he ES 5 Incl -druds'd and an elfedive le[.r wl/ses: It i, rpolord to note. 111/ 'ho• d ncibe .gn©red In June 2005 RED 1 elecrric/+ inorket I. not de,ek:ped. 11 is fllfs rek,live lo Soum Africa, Ihe businesses ir the wos /*blisied as c ·nunlopel ent i¥, wr,011, enti•er, ihot UK sk/.d lheirlec,mic/lossesimproverenl inder,endert powe, preducers 

owned bythe CIN/Cape T- Duelothe upps)-11:01 ond ,nves, inite S.u¢k /rico fron/lowerb•e#or wh* ls-hecasesir 06sencecon/,sellronsfer fran•eworkwhich ene,gyrrof,/ 504/Nnco /,se5sentral,hotawe"del,ned Thisimplieslha,hecppollvnl{" could bciltate ihe Ironsle' 01 the elec ricty mo,ke, mu/ be egtablished lo prov,de clor innomvenerliinihemonogemeitof Nchrco• cist·iblilion re/0.do„/st-Estom ondihe busioe„ signal,10 energy produce' 05 v. " well as 'or-lochnicol lo.s is higher than Ch & Cupe To•n to RED ], .conlrodual oscuslomersur•dinve·oi5 Wi-hoLdodefined 
in-he coseoflhe UK mecion,M Id to bc deGigned M ollow merkel ino approprie• rrorkel rules t Is 
Fuleri,oreilleglobultrend cleod, suppoi RED] conlrolovertheeed•clt•buslneawl#,Ill yer• d,Hicul,10 pred,ctiviure copaun,·In•, 
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producon requiremen/ /turns. cistsignils 'gs.ori,ilerirtian,Ireseorchor/ lireo ·es righl :•el:;sloke//ercorrni,tileriliia / 
and inves•ment r sks. In the obsen of o defineo of / 9 50/ A r,co n experiance, d is evidenl lhol Il,e Cu f 13,11,ndu,11 lacdership to ,•cogn,&0+1.11 
morkefendnoceloimatombe/b,siness thecntic/succe,sfform-siczessful[D therdroic,n-eres+,tie/*/+hecour- 
/odel H is e•enliol th/the resfructured EDI reform ond sistoirable RED, ore inter/< and tie lorg.term sus-c,inabiliff of holh the EDI 
be posilioned in suchg •oye • •ill be oole • E"bling leg Elation and thelego:ye,1, iti. are no·e imporlantlh• 
fo respond effectvel, tc Iny fulire warket // po-ent /1 shart.. gains och e•ed b, ony Ar established eectricily morket •vell mare Scul Alco con# 010/ onolher 

defined cleororld pori culo enl,4 resisling r,/, the p'o:m. 
tr.n/.rentene „ 

•electril dimbution irdustri •strujuring lading regime, pd wel,·delined and Relerences withi, o restruct"ng . The complexi,7 3 tra•sparentlariFreg,me 
'/.'iz•:,2...N•.''lf.. s node ond / 1 Bcr/,Fel, 2006 P,vei59......Flectrizi. 

• 
b,tion indu.tr¢ Strong, cidible regulatio• {cr th, wires D,Abill' Busines i. I. Irrl....ce ·Ir 

bkiness'90 0 'ing e reg JIctcr ice,tNes T.r....ovii' ©f./.i'Weel, in on en'r"men· wit' so mcny asoec:15 for •ood pe•ormance.,nd incentiestor *ining 10 // market vndefied mus¢ r& I,1 Dece.ber 2003 'Irm I Energy A'llis meeting ·ulure g.wth ceroonds. 
be undmi,ma/. C,urcilofA•trclio•Gover•men•s 

• OiersiGn• -0 .sure grio integrit, 13I Eco•mic,Gioup Decen·ber?0/ Peduc,•i. 
To dote the dirributior irdist/ has Deen ver, • 0 oen occess to le d #ribution wires 0•d t•e Aust·olion AJ,n,icily Ds·flbution 
fortuncle tholthe fcc„ on +he @ener ion und urdel) nred b, Wined access rJIes wd 1,dusil EisenticISe•lcesCo•mision 
honsmission copooly chal/ges overshodow.ed cborges [4] li•rnieson, J • li I.&on, ] Di,el• c.,In 
1hechollenges inlh,5sedor, Howevercomidenng 

• Gs'mer prole'Non. w ·9!n +hM Elrelfri• Indu%»y, A G]se ••d, er 
o potenlioeconornicgrohof 6/ced bRing 51. E Jrcp•• Eleclri(i•Di51rbutirr Comp¢iieg 
inlo occoun• who- Eskon is curre.-sting • Cus•omerch · 

1....ers/©f Tech,nl•o' 
nacdres,ng/*30/nord·,sirinion • treemen,va heke,egagoselo•no, 51 lunt, S 2002 Moking Compe•·en Work Ir, 
challenge'. it iso given that *Id the ED to paric,Fate in the RED establishmen, Elen.I•ily New Y©r•· Jo•n Wila, A 'Dns, I. 
Minue "1 ,·5 curre" level 01 per'o-nce, . Well·de[Irco RED governaice ,·ructive [5] Kee [Mrd 2005. Ranfing,hebene s fro, 
il w Il not be able to sustain ihe ootentio sound leoders• p, effecl•e l,on.gemen Electrici•Indu•/Refor.,delinirgond! miling 
economic /*h, po•er{ail'•s /111 increase and compelen• stall ¢heu.eAricaco™ London·PACon,ultin. 
and the cosf to operg•e : 11 0 - the same • Kno•ledoelin'·83 ..noged .rorm process 
trend. It is thereforeessenlic to ensure +hrough 161 Poll I Mic/le 6 2005 Fle"·icily Re'll 
transprem regul¢Non ./c clearly defied While #e iourney ·owo/s su/oinable REDs inrhille e./.9. Dll.,90•,intrieg 
mectinm th' 'Hective cleclric,7 service nigit be ch"en@ing ol tim. oillhe res,orci Carr•fidgn l]M ••ni4 oFCcmb,idae 

deli.er, takes place and /at the restruc¢.ing o •••••0/0 pfocm•,2//cohasthe [7] So,locan, R 2006 Com.·,ion in Electnc,4 
Ihe ED beaccele/ledwhile ihereisvilll[•ited go dcw, in historyog o #cessful IIi·ribuli©' Pol· Un..1/ Poi: /d 1 
limet r€5cue*he currenl 5,-wati©9. ccse stud,. T9e chollenge ,5, ho•e,er,10 get Ille hm) 4-/4,rm Inv.i,k I 

4 7-1 
ag 

High pressure dry ice cleaning 
of electrical assets: 

--1/lf, Substation switchgear and Motors 

8 PDrmo,0 than 13,eargi * Ice Intomatio•al has provided 
aun,•uecl•ningse,vicelorplanlandaquipment. 

The prnce85 Im,01- p,opulli. 3 mm high de•Bity dly ice 
.Ii*I minus BODC a•61 thesurface ' .cleaned 
On ir,ct t. pull•t, •a•oil•e I•ublimateI Into Cli 9" 
and Illl tile * nt thrnugh the e,pan•lon of Ihe gag 

The micro·thormai ihock. Ihe kinutic energy and Ihe high 
pr....lair'owbr"kth/bond be'lenth'pollIted 

ceatingandthaundefl,ings**hepoll,Itedcoating 
Ihen pa• .=#u •ir •Ir9- tran6ports 

ilav,•,liomthmclea** 

The *is envim.ment•Ily f•mndly, thura •rn 
1,0 haz=d• 1. health and safely. no damilge I 

an, i,•sula¢,d uqulpmunt,on•onunt5 
a•d nodi,posalpro-i 

... 

1: 1 
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Preparing Melbourne's electrical supply for 
the 2006 Commonwealth Games 

ty Kerh, F.conon, S,orlour JQ, 9,j Me·z ind Ne,i' Woh. morager r,eN·/ork deveropi.iprw, 01'powe,; Au»roho 

The blgges, event ever staged in Vicloria. Ihe 2006 Commonweal, h Gma, presented an enormous challenge /0 Ihe 
Citi Power ¤nd Powercor Aus,rglic dl,r/bullon business. owner and operolor 01 ihe ele"ri"& distribution ne,works which 
se//ed almost allof le gamesvenua 

Cil,Powe, Powerco.0 Aust.11. responded *o dg¥ and age, rel,/le elect·,col supply s taken 
'e €,en· 67 Orm,ng c 5-cllic operot©nol for granid. 
manggemen •]ruc·le lo suppierre' i. 

Melboure 2006 and the Once 01 
norm/ business operotic,5 0/ long lerm 

Comm onweal•• Gomes Ccold,nchon OCGC) planning. ntne Ird ve folhee·.ent 16 MvA 
we re the ev erit 0 p 150.5, / ey e ng gg e< th ree c :dd licriol croneillnd over 10 IVA o{ 
CO•·rac·crs Theie three conlraclon -·e porible geriE. on was nstolled. 
0|0"ec Ci•-erent c//i 01 #e gone 

Ducirg Ihe raven *,s /68 even, il M// 0•ganisa'ici, nci.Ing maor venue suppl, 
2CC6, C pov.ar ond Poivercor Aus-rallo r 

'16 %6 m Mments brood ding. public domain 
maln'Irled -he power wpply to oil ... U. 'ienues -* # .ancgemen•. C•·,P©we-/ 
withour oss 01 :eivice. Puwercor had to dit wilh ali three conlroctor: 
8 outcome n d'e to exfeng,"e pre. separately 

plan. r/, risk oralys,sond c co/fully de'ined This Dope• 'ocks 01 'he rrarl•gemerl ot 
¢•en!.plen Cc)Il.*ve /,otion.. ele#fict¥ supplyforihisavenfi•iermso•power were formed '.,ih ihe ever• o·g•nizers and 

Inf•structvre osset, nci eil mon•gBnenl, govern,•ell bod•Is thot resulted in lit •we. 'Bscurces, service live's. oid business 
and Powe. or brrolia play ng a leodershiR repulotion By "Iring ·he process thit '05 
role in defin,rg ind fhe, meeting ®wer adopled to deal wilh the risks derlified 
reg.,rernants Thrg. relobonsh ps will Injure di/b ution 6 usine„/ ,h al nce simila r evert, 
¤nd o d fuire endeaveur5 

n tke·U·U·e con usefulli d·aw upon ·1,5 
Thls p[]per looks ot 'he risks. impoo Ind experience 
eXpedOt,or15 [:.1 [1 JOWer UN|i• aS !1 1@p01¢' 
10 0 significar I n u f no·10 nal and glob/'y Risks and asiess/0/1 

suppl,i,g Ihe 510•e ©4 Victorio brood:„st Allho•gh the, eventtaKing plce w thin its supply 
ope·ok separate ne•works, 48 compoies Reseorchbegonsorne laworthsprio,Molle 

oreo over a,1 ex ended perioo t sum.nor,8 
operate largely 06 ungle erifith. They goines inlo what organ,m ond gover,lrren, ore 

thelessonskornedlhrougbwhotp•vadto be 
i©inl ' owne¢ by the expeced fam CINPowe Ilona /01 oosed •d 'wercor For 

¤nextrelne, 5- • ul respon5eb,Citliwer 
Ck eung Kor g Grcup.ond loco $ lisid S wmple. whot locds Jork gli be expected et 

and Powercof Ausi lo to / sevlce delive/ 
Inf./.re. n·OIC>f •·enue•? Orgon,sen we re not recdy -or 

responsibil]!les queslion ike In, 6. t 11•,5 did nol slop the 
Comesvenuasweremppliedotmediumvolloge 

Introduclion prcact.eapprcoch. 
(11 kV ,n C /ower ond 22 kY n Pon.cor) 

H€Ic over 1 1 day6 In March 2006. the ¤nd elier 5,na|ler verues 0, cw voltoge The 5/ierbosedeledricklidislf butor Er,erg, 
Malb©Jrne Cornmo•wea th Gan·es wos Ille (415 V/240..The sub-tronsmiss,or, net•ork Australia w. lonlacieo regaroing heii 
biggest e#ent ever sbged lil Viclor a The supplying this gislern is run at 66 kV for both experience vilt, the 2000 Olympic GurT,ri 

{0110+g s,Clisks WNe 31 Idicction 04 the Citit-,Ideeviercor This aided the prepm/,18 /acesm C„*/ 
clze of the $ were e.er highligh·ed. Th,5 waslhe•,Whne thot •Il rr. ve.Ues 

• 71 n.'IcE.....les p...poting were oporaling / •Ld| copocily ot lie GO•ne Ex*,sive onal,sis was conducled / crit col 
tine together wilh ¤n extenshe coe, space high voitage leedern suoplying oil - venues, 7200 othletes Ind of.01' 
cullurci prograrn.l oltroll/g around e*,slir,g ¤5Set capocily, Contingencies and 

• 310¢ med,0 reprosenlotives 100 000 people night. Il ,-s,oirpu,able resources Thisonoly,ls provioed·Me bosisloro 
• ' 6. nlior tickeis sed 10 ./.g - Au........ Laogue gomes·'pecAr'rno.gemen•cs..rnel 

Grond inal, le Forr® 0 1 Grand Prn, and and ex,emol experts [ongaged througn fhe 
• 90 000 visito. the Aust/lan Tennis Coe, oil ct Ike son Syd,ey anc A/+5 01¥mp„ Gornes' were 
/Ithe moior venves were inthell·,Power tmeconhnJouslye*•doy fo/ weeks. The O!60 e•gogec to crihque Ond enhonce these 
ne"*orkcrea In the Innelk,/ M Melbune j,Ae bourne CBC •¥06 on extreme i busy ploce plons 
TNeolIheolhers,xvenues,melded in dufing/,/6 Seern stress te„ were conducied / esiohi / 
Ihe Powercor suppk imo i regional :Mes Wh& 5 5/com recognised ore rhe power o lood ben/mr< prionolood builo up ord 
around Victong 

inf•-rucl•reimpcclsg9dl•erequiremert51/ 1*ril, loorscoireded Thisir.olvedmo,0, 
C Power Ind Pole'or Aurrolia ore .0 ..por¢ "choneve' I.,sonlywhensupply 'IrJesturning'noll'e,rele.r,rulequllment 
C-Illiveeleclrictyalstrioution ...=5 ....thepswefutlines'renchced inthis ..sometirpe. 

AME!,2007 



1. 
• 60th AMEU Convention 

Cit Power's board 01 d,rector, „s .cri,iii,Iled 
k>doing iheir locrl·© conpribu# ic making the 4 [ransformersatrisk fur fhe s]•gle g.mes o iuccess Ind w/fwd fully *c failuriC' operation 
mono m*opproachando,e•ofion/plons 
•hol were aeve•oped k>min T 

mise oelowe5 0 1 

7ke lac• rhof ne-01 cvsfgge outgeswere 2•61220rJ_dihc 
good manigemer,1 Qrd not ius· good luci .1 
delive·ed +hege results 

I.was impor./ . ensure = ./ 09/nhon /¢ 
·he b•siness's slrateg es largeted. flil. •in $• Subte cf/• L 

Thus I 

LJ: • As.4 'or cap...m//te'llce ond 
5,sle' Inlcgf,4 

• floge :or reput"n ond nedle 
• McideN manogen,em. 101 24/7 SubJA ./. 

re6ponsivenel 

• People. for resources 1. 'fov,de Ike 
enhanced senice level 

F • i li J'•i•la i...merelded ..e,· conl gwrc• on • Ser/,ce ·0 e.sure we contin,ed to meet 
cuslomers' ncrmal daily need,dunrg,/ 

(Marqueeats,e•clwerebeingeraded this//'lle/* wasolecile Triuor 

:ht:YiNk:m'.112 lationships wing q.ound driven stokes T,ls z ie,]sons be'Id the two outiges To provicc 
In ·igo/d .i# doil, PQIrols of ass/s duriI improved ne·work Fle*,b,l would eklively the gemeE •••uu ¤•se. 

cor®fuloltenticrl requ fethe Wilh thei focu.uroisin m,ild. net,vo·kiebede,igned.00 highe, 
. Q:,eoJI sys,em joid: p.'ented hig' risk secuity s¢068 wasgiyent' plcnr n'and 0/6.140/ phoses due to .cri¤ble toclors such os ie'llier 
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Some curves you can live with, 
some you can live without 

* , The unv,fanted curvature when poor quality HIPE cable duet is unreeled off the drum is not a pretty sight Its 
called coilset, and creates two problems. Firstly, installing the sub-duet in fhe main duct become, extremely 

difficult. And secondly, when the cable is inserted it makes contact with the duet at each curve. 
This cau5es tridion which accumulates ove,the shoulders ent,re length of the cable. dramaticallY 

f 

increasJng tension. Only Optex• i5 designed to reduce mil set ease installation 
and take a weight off your 

Manufactured by Nextube 011 708 1659 
19 Optex info@m/ube.co.za or www.nextube.co.za 
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60th AMEU Convention 

ESI preparedness for the 2010 FIFA 
Soccer World Cup 
ty Ck,# Corterflrown. Elorr (chaimerson oinhs 20? 0 I A urr) and * F#les AMEU 

In ihe wlnier 01 2010 Ihe eyes 01 the world will be focused on South Afrka forihe FIFA Soccer World Cup (SWC), Sou,h 
Afflca and le African continent will be showcased. 

Millionsof yewerswill tune i,lorio·ches,lhe * 1,unlcipo• Eupplyoreos Arr,unicipo • No·lona Energy'gulolorofbu'Atric' 
brcad cost d wi,ch will be cri! co||y depe,·de / genera.n is limited' the ./ c ties 're (NERSAI. 
anthe prcv gion of uni,terrupted high quoillY depe,/en·DiE'kom·orsuppli Hosicities • 50/' Afric/n Locol Go.ernrien! 
eleclriccl po•er Electric/ 'Jpp• or//* rror ba suppi,ad m Eske,r? Jirs'AbuN©,0 

0· direc¢ly for" Ille Ags©c,ution (SALGA] 
Eskorn I rli wion thot dim pt mi.k liesof trogd<ost: / vflect ne-*4 01 e g 275 W 

poorlyon heeitireele.trcal'upp¥Industry S•ralegy lo decl -h 2010 
• Tie (ES'), So,th Afr,Lu and Africa. urthermOr- nlernol 5·adiur"idistribulion ier"/s Eskom Ind Ihe AMEU eslobl,Lhed 0 201 C 5Jpp|v individuo Ju[]5 5uch os the stadium lood 05sotiole' I,/ ar, ast,·Ila·ed lig,ling ES, Forum in Augusl 2C06 wi•b Ihe oblectiv€ 

300 000 10 500 200 fo,eign visilors moy couse of · Otne lood: 6,-uiled l lo tne , problems,1 lornl dlbtr,bulion netv.orks. South s;ng .woilness of 165 ues reloled AfriCC .„Cl 

osbasecrlm•s, troining venues,for parks, provis,01 of udequale eleanc I supplies 
1010 load Ind,he eleclrlcal FIFA hotels, Ined,u •rntrps and 9uppo/r dur ng / lo,mmel Five n ee·,ngs hove 
supply,hoin occommocat on, ·cvrism and ],unspoA subsequenily been ccivened and o Inded 

will lail n oah Es/ir and 196niCipa by repiebertotive• *m the 2010 host /les, The moineleck: ¤ loads osociaied Wfk me Suppl, Qreos. AMEU, Esk©m, DME ond NERS• TI e,e ho, 2010 SWC,nclvce. 
A oroblem ir the su oply {han IEskorm [ren I mi·ed LOt portiopotion SALCOA h• • Stdiums. le 1031©dium,ing 4/ cities €]ener./. Es/orn lronsmiss,on, Es./ rerrnt,nom,noied/repfegertoilve·loper' at wk,ch Ilie i,otches will be played distribut«rnvnicpuldisfr:buNonors/dium torummeelings • 8'se c. 7,8· euth of the 32 teorrs .,11 distribJl,On Will rellecli:oor], on Ile enti.e ES! 

hove I "b•5. amp•, and cre expeded / Tke lor,m - I•ove lormol dec,gro• Sol'lic.orid/frlro arrveolbc'ecompup !0 2 months prior mokingcopgcily 11'pul pusels/orinformotio• 
I Ihe •tarlef the•ournorner·. bs£ c·]IT,p5 It is crilical thai oll role p .ers Iri he .I sloring Ind fa<,|,101,/ri Where n,3,_assor,0 could be lotuted on,where,i soutl•em •vork logdller ,0 ininirolse •isk: Jnd opt,·nise issues ¢nd i,sks 0re 'scalo•ed lo other rule *co Incl'ding neighbouring courtries upprooches R¤le pla•ers nci. ploye•s 
:%F in#/ vrnies. belore euch rotch . [skorn 

Icnlybdoy5 befeeligiol teorns• Keyeleclricalilsks 
ve f'Imtieirhosccorilash•lhe·rolring • Hostcties ord munic,Fulliles 

venues -•hil ilie hos• citles l4 t•cining -he . folio-7 9010 relu ed Owner5 elerlric' of tne 2010 e,entslodur: 'Loply 
ve,•ues pe, host # rish ·c.ebeen identified. 

• 20•01...orgor,5.com. Ilte'llo[_) 
• Fc' porks F FA In porks.re.peced to Imwd ined due J:] ,;enerel lood be grow#n lociled,n hosi /les crd oTher clf,el ' Ass"'/Non o f '.lun 'crpcl Elerfr,rol 

Inc,/ ing cties oulsid e of So,ih Alocc U.detake• LIVEU) 7,·.2010,0„nom., cc,ic,de, wilh Ihe South 
• P .A b.... hotels o· whlch FIFI wi I • Deparl...t I Mirer/l' Ind kne/¥ A•Con winter 1//' peck wil the lirst malch 

esloblisli Iheirloc/ offi,•sond commind (DME) die to be rioved ori 11 W,0 201C Load 
cenfre 

- Medical/*,ouniolisfs.villbet©*der 
11101 6 r *ion* Broad co, Cen w•,ch re 

will forir Ihe h.,b for bfoodmsl,ng •nd V Gene.lon 
Nt #ms,nanyknk•the 

.....el the ......dotion, - tolirL *inc•ndsruptsupp410 V 

and •ranspod "eads of visitors u.iticalloads E,kon,Transni•io• 

In re/'I°• '0 the houth Afen peuk demond, 4 
•hen·(1grli]Jce©fiheodd,i,oriolelec,r,•al ocd | Eekom /91,!bu•on 1 k.19 elner-lic. 
's expected to bo r"Ive, sm'll C•mple:(14 1 [14 W + end m rl, 5, due / tkip u icellain nature d 

p 0/ rit,ulion 1 /isloid, #d ng i/•or°'lor'·C•riari 'cds, 
such as stadiu m 1 ghting and broodca/ing, 
hove onerous,•••wer ouolit, require,re•·9 A ./ /r 

momentary interruption or vol•ge dip coLId i f Trini ./.nues disrupt .rooccast I million' of vil.ers 1=6. $=P aawcamps 1 | 8•dlumE 1 FIFA 'iels 

Fig , Jstrites the .ey 2010 ielureo loods pOft I 

le elecir,col suppl, cho n ThetollowIng L Broadcast i end 

should be no•ed 
' /|s# d i,n sz„plie•gre locotadwilin ho/ F,7 ' tleculcollpwr€.Il 
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growlhunli1201O-, place•|le•5tress,21 beenc¤,nplledb,rilerroe•oF..%1,-d JA/,Ebo•lnesspkisubri,ssrcil 
generotion, ,•onsm„sion ond dislribution provides guidelile, forthe electrical su opl, to, 

Eocm, hos' c 9 / submilted o b Asiness plo ' to and relicularion wi-h,0. +he slodioms in whic, 
Powei gooi,4 oid secur,& crsupp& for Ihe DME id•nt*,Ing t9e rl.ncol wo·ld Infrostnicture cup gomes w,11 06 hied / oroer ·9 s•achms 

comply w th FIFA pro,eastholneedlobefJrded105upin•their w qu renenls Ill. Ihree fiers 2010 /".The lotol furid Lghh,lg ind broodcashng loods •g eques·ec bvihe ore semilie of upply -commended E Hostliriesexceeds R2·billion / mcme,10/ intc,ruplions und voltage dips 
A voltage .* dip fo lighting suppi,as m•Id re•ull Eskon, Droued denM'Ca O 
in 0 40 m -+e delay dLe 10 IIi: Ilyll,Ing .001 ' Prefer,e d "220 s le ...0 Sipptut: 1. Eskom -O lia• Identii,ea o n,J,lber dowrandres/llirnes Incddilior·Densupirg of pio,ecls 

provided b' the local Apply w hon,Y (dis'ribilion ond I unsrniss« ,lee'ned SJ ppl, adeqi oc¥ v,¢ equipmeit redundancy, his ..i, shoil he 3 1,/m wpF y $ uninterild necessuy lor host collinui' of 01, suply 'rer,glhening supily Is essen/,01 o rrinimurr of// dedicoted Mv feeders 
vio req.ired for 2010. These dip proo•ing lic pro,ects or. buk UPS. from fhe locgl HV/MV substalion•5•. The 

feeder5 ..ctule p o,ecl' 1/ ensure prefe·red 5Upp|y Iicoming to orequale 
Powei quo' 9 0•d sec•:9 0• Seppl, for.rher s.,pply the s ·ad,uni 'auld /ve k eoch host ci·¥ frc,ecls thok uni' protection 

are rpoi 

cihcor F•kA •oods ond be openred In por/lei emring - 'Ireody opproad cre iii :lie process./ing 
ull,11:efr.pled1upplitotieslod,urn,nihe incuded In bus,ress com and roll,rig pim Adequole power qua il lcoritinuity ard evenlola{outor,an,oreofthe feeder:. 5.,Ln,55,-s lor the 200/98 wovetrml firanciol v,eor „ r/uired for crilical FICA loads Eoch leeder •sl (]Iso * copoble 01 

swch and be,001 os Iroining •e•ues, Fan parks, Fle.hote,s supolyingthe mirrunexpected stadium 
and meda ce/res These loods moy be I=d foronindefinileperiod Ideall#. •Ole¢SUI,JJ,y,epJ,| 
409444 di//0/ wd'1,n Tre noM I close/comnonroused fo i lu welcrihese 
and loll din municipol and Esko n d is-.ib Jtion suppnes shoold be Nle ma r, pensmission A 2010 ESI pro eri 5Jmnlor, repoit ho• hee I 
supp]¥oreas. The localiops and nogn,/desof st©fion ITS) 0, o ierng,Ivel, ihe 111' compiedoncs,imm¢.ses•heprolds,dell,fwd 

44 lotheriV/VV subsrotion 5omeoftheselogd•are,©t isedto Yelknown tce,sureadecJee.upply,condwithir+,elosi 
prc.ide gippl, to ¢he sidivm, hone el cIlles 13,. ,•covers Eskom wnisson, Es<om 

Sase #ase /od,urr supplies mus, oe linked ·o c.,905 distob/•ion und mullIC!/| host o¢y ele:),i,/ any,/entrequencyorathercutc™ted 
The decis,on on the locohon d bose |cadmonogoms,irs'stemlortned'IN©' int-03/ .1,urepriects 1, mist be xted 'at 

camps s 

likelylo only be nade b, vorf* of·ertheirgYoup ©1 tie world cup. Ihe va / moier,/ 01 ihese Fro eds ore required 
ed motch venueR „he krock©ut stages / the • GrAMe Supp4 4/IMmolesupoly,hculd fegordless of Ihe 20 0 FIEA vourn.enl, ond 
tournament is kn.. As Ihe qual,fy,ng be provided F...55 by a se' of 'col generolors ore esser ,•1 lo meel norm/ bod groMh r 
.·411 only be compleid o· the end of lich 2:09, ore cooolle o Inchron,sing with, scme Loses the 2010 FICA luirinme' hos 

and opercling ir pe r 1/ wilh Ihe Drel€*d the final 32 leums will probobly o $ mcke moved the proe¢ raquirea completion dates supply The oltemok kppl, needs to 
8. decisior eo.ly in 2010 li is ont,•,Filed be 01 forword. suHicier,1 These ptied' need,0 x co·nplied c•pQ<,4 10 encble it to 
6 numbers / suppolted will vigr,1 to base independentl, 5upply oil imparfor,•stQdium in order io ensure ci odequale end re i,ble 
themie ves near 'Heir 10,•06ri 0 teorr This loods lor Q m ninum / 3 hors such *Ctrl(a| SLOp|, 
behQ,iour could hon posili,e economic efreci 6 gcmes cor cont nue uninlerrugled 
on 1. 1. le r·.ent c·le camplle ./. c·le .1,0/ area poper©. base ce'PS aro,ic ·/ ciogen base camp preferred cs well supply as an in,p©c on Ihe eleclrical dernond A pos,·ion pcper ?,05 been crolled onlhe 
•]mui *• * =• *.* In Ihee,•entof blure 01 N,e preferred 5.,pply, possille risks associated willi 2910 sose 
o' supp"ers lollowing some o: Ihe "Ms Ihe change over operal'Or '0 /9 Olterna Ive Lui„Fs 14] Thus position poper 5 "med 
durirgthetourncmentcrecteslhepae,Nc for suppl,(locolgeneroliogshoulc beachieved loiticulnhon te muni-,polities und tho 
the eleclricity ce,nord ir ·he vicnity of some 40 9 outonolic chongeover sysiem This occornriodolion [Ind loul,51, industry It a im 
of le bi,e camps to inc,wose by nouldnolcouse-Interruption•oonver,kgl lo gs inuch as cien. -renrss olihe ponit,le irrooe 
Ihede•a•d for o srnall lo rmedium Icalosoddressecilathe Izea 'wi. 2ndc/3/tler 111„11•ovenrn,Dirouldhoveonlotu //,col 
04*/9,ineoctonlheeleclri• -P|?re=©•me,ootiorE in....lure, Ind le need I lioise *9 
*ork suppl•ing srno ler 'owns/cilies/resorf ele Iric' service providers 

Secondhe¢/•UDpIY 
areas wnerethis odd,+oral W mc, repres.1 Aledia :Ioremer+ 
'372'SLY,Zi.Ni•ET. I clemcad *5 it is rot procicoole cr recessa f¥ ta pfovide 

e net'*orl: dipprooling foroll,!Jiumloods. independen) A olnk media sidemem has been i„ued b, 
dip·propfuc "pplies ore orl, prooosed for Eskom Ind the D..E i./,ming tie •ed o 

;r,(recsed jood ¤'soc'oled w Ih visip©·s s·,dium lighiing ond brood=¤/ing supplies ie. / ·he prooctive gln, pbnning initiclhte d 
The nurr Der of visile, 10 50/h Africa for Ic•thaore:ensilve·Indipsor 0 40 nimphons tocorrecl rn,slnformolionieggrd,i•o possible 

and Gre :/lcol lor 'he mo•th cor·tinuotion unc period sponwi the even· is expecled risks 

to * 01 le order /200 000 10 500 000. b•oaccas¢,igofthegor,le 
Ainville• going fo•vord he location Jnd movewer,1 pollern5 c; these Backup supply for the crtical lanes nust be 

visilors ore nc· /t krown able "perale for ol least 3 hom The followirg need lo be addiesied oy ihe 
forum in cons' lol,¤,• w·h <ey stokenolders 

2010 ES! Forum progress Thi'd •,er oj •upply 
MunicipoJ bulk JJ,bu•ji,r•Juie fun€h. Progcess ot the 201 0 EM Forun con be All mipment needed to eisure the orderly 

5Jmrr•rise¢ a$ f©11045 evocaclionofnepremises,nderemergency Theprc,easlisledir,Ie DMEhost:irpbusir•ss 
renditionssuciaseril,ganc, ind imlighhng, plonsubmissioisho•eleadtimeses·,moledto 

Slod.m supply ecommendc#cops 
en,riflor'/seleclec lifhs, PA rind CCTVs,sierns ror,ge belwee,1 1 ond 3 yacir5 Requiremenis of 

A document t tled 'Recomrrendctions for 'he rrus·beconneeed' UP' de•icasihot.ille•su, Ihe Muniopol F,nonce MonagerriaAd moke 
2010 soccer worldcup staolum s"plies h.5 0 -imurr 0/ 1 hour cf normal operation. it difficull for Ir'rilcipules wisHing tc order 
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long & time miteriols I'lhe fund ng b VI']to,/CO,lor,3 wd,rove,Aen, 
these oro,eos has Do• been confuri,ed Scen¤·ios for :isror numbers, I.•choii 
M is ege/Nal /0· ihe proiects ideilified and mQverrier• need to be de•,eloped cr/ 
by the hos' cities ore inilialec us soon comoined with load //dels lo estabJ,sh 
as possible so lat required comple 1,0, pissbleloodingin,plicaliors 
dates lorthe 2009 Cor federotioi• C•p 
and Ihe 2010 FIA Operc•ionoIRIonning 

fournowen: u,i 

be met Further de,oys nay resull in Ir ./.In I ele' r,coll/frol u' url 
required corrpletion do/5 no, Doing copito proiects, operaticl¢I issues need 
1,181 with "e subRequer• r / / power to be addressed flonned main·enonce 
Inter,wpl m will need to be coordinared 10 *re tioi 

le DME have confirmed fund ng :' generallon 09'la,ilty is moximised ond 
net¥.ork R/,5.nillion for each hos: risks (fran5·nissior ond dishibut¤n c•ty stad,•rn 

for the 2007/8 bnanclol y"r Including Eskom ond mun cipolihe© ore T err Is 
m;nil,Iisc lor /1 duoior c' the 20TO 

ill howiever no lurding comnitment from 
lou mar ert Trea.,r• (via ihe DME) for 2008/9 

and bey¢nd. Tie DVE Indicoled *at Operaliorol .sk •55essfnent and plann,ng 
oddi ©nol funding me be ovoiloble v • bewee, Eskon uncthe m Jn cipalilies ,5 6. 
the inlegrated nolio,ol electrifico¢,01 sublect of c comparion Daper 
pia-ning INEP) unit within the DME Sioke'laerl 1.190. 

hus lurdlirg would no•ever be 
limited ond would also be dependen 11 is im" ive 160 all ""hold#,5 

on munizipollies not meeting lorget esloblish close work,/ relolonskips ond 
spending on electrdicotion. work together to ens.,re Ihal risks oie 

m ing ated ord p ob ens are oddres ed i Uls.increosedfunding,srnaceavoiloble 

frifFT-1•h, the mos•elledi.e,lon9€· 
in ·he lolowng financial ywa ly o he 
medi=Irm expendAure 4ameworkl, Con,lusions 
le burden / 4,5 fJ/ing will MIl 09 le 

le 2010 EN Forum provides p en, ronmen, 
munic,polilies. for role ployer: 10 :hare "periences. 
In orde· 1© mitig¢te t'e risks '550' ated concerns. requirernerts•nd plcnstoensJre 
wilh pro,ecls lh¢t rencin ml 'ed, an thal eleck/ supp y r„ ks m ©cioled wil 
=ment of the 'i2ks anc possible the 2010 FIFA 5occe' W." Cup 're 
oper¢lion•I cor'ingency p ons s man• ged 
required •eVea• adlVLNes hove bee•,dentdied . 
Stadium supp'y reco,lme,ido/.5 hrlher oction vio Ilie 2010 ES! forum, ond 

0.4,4.f J.1, will reed / be driver y o interact on .vil• gey The sid ium supp•y recomme alions stakeholder•suchasle 2010 LOC 
needltobedissem,ictedto Etad um ow ierb 
and elect•ical c¢lsulfcnts iniolvea Mh Relerences 
6 s//m ele/rical de,ig:i. A renew 1 Te,hi, ca, •com/endaions ord 
01 ine sodium eleclrical designs noy Req'iren•ents For the Con...n o 
be req,ired lo assess al,/men2 */h the Mcdem:sotion of Footooll We, F FA. 
recommendailons 2007 

[El Recommendolions for the 20 0 
•OSe COM. soccer wcrld wo sodim suppiles, 
The Drofi 6/,2010 ESI forum, August r sks oss©c./ted with b,se comps 

2C 07 snouldbemt,goledus-olows 
2010 FIFASocce.Wcta T• 2010 ES Forum [3] Cup ESI loier+ position 
Summory Rev 3 2('0 ES: forum, piper needs o be "emi•ated to 
2007 munic: Dol,hesend Do•entiQI bese camp 

bidders. I41 Position Papa'... Comps f. the 
Plienticl bose 20I0 £occer world 4, R# · 2, 2010 camps ieed to be 

ES - denlitied"dthe associatedele:trico forum, 2007 
nerxorks aaessed to icm/,f, risks References 2,3 or•d 4 con be d,inloaded 

frunh/"mi f,Ilifig·=/medig2£11122 Ofher F'FA Joods 
wc·Idcup/. 

helocoton 'training 'enues • knowr 
however other focil,Iies „ch as F *A holels Acknowledgemenls 
w com·nunica·ion (en,re• nec fo be 

.. -|ie nk thois ..nuic like lo ockncwlecg• 11·e 
con{ rn/ wd the dislribution retw/s a./ liors 01 0 I o{ l ie member• 01 le 
assessed. 20)102/Fc·un a 
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Mitigation of operational risks for the 
2010 FIFA Soccer World Cup 
by P f fo. es, A,VI f U ond A Su 4, 91, Eskom 

The firs, malch * ihe FIFA 2010 Soccir World Cup (SWC) Is s<heduled,0 tgke place on 11 June 2010 11]. That is a lillie 
more thon hwa and a hall yenrs from now when millions 01 television viewers will be Focused on, no, only ihe footboll 
mathar bul also on the obilit, 01 Soulh Afric, m orgarise and •102* one 01 Ihe biggest events in ihe world. 

Cor.bidemble .cdn clteilion hoslodolelocussed -0 the provision cudequote e ednrity supF! 35 • Genem loac grow·hunli 2010 will plorn 
on our c bili" :01,11./r Ve.:istecr ofihe dcrug 'e b,remer' £/)5're55 el ..rn.n, I.9m•ssal 
required Etediurnsr imp•o,e •ecunty ril€,noge Qnd dislribul,or T•c lor•m hos been relotlycl, svcce•Jul,1 
tran5Doft for lecms ur d v,51-ors, •nd rn09' oringingo numberof·he ma,orslokelicldes Uer quo|iD, Ond •eu!,ly of •upr , fs- 
cther ISSUSS re!•tedto oul oismdium' activihes foge•er to diSCJ. C wide range of 'adiums ard other FIFA loads issues 

foi which guarintocs have hee I #/ 0 1/ reloted to tie eleclric.ty upplir. priono ord · The decision or the locction 01 6 
4/4 4 me'iu ond organiser¢lter-ion 1 dilring Ike to,irnoment ord 909 c:imolled co•,ps is Ikely tc on 1, be mode b¥ /1 
has E 10 •lilln beer glvel, +011•c, pra¥,5,07, cf se¢•re • A d.ne' after ./. ....·....... their gm up end match ve,wes ii F 
end relluk/, elecli,Lol .ipplles tc Ihe key areos For the 2010 soccer viord knockouf stoges of the tournol,ont cup s·adium are 

afte•icd oythe tournr nenl Iriler f•ptions fc th•e supplies [3 . cli o,ovdp' knowr guidelines *liequif,ingprocess.,lonl¥ 
S Jpp|ies Ih„t diSOF' i•reparafi©ls fur ·he aver·r ./le|ectrical Supply'Or.. be ..lon com/ted a: 1he enrl / 2009. 'n 
matche' / bradccs"r rcorver,lence v."103 .ithin, finol Il s*/diuinb i. whici 'vill. 32 learns will arobal# molre cUp 
during ll,e windom period 01 the le,mome* games ., 1 be hoa+ec / 5 decision ecrly ;n 2010 
Ione "" b/„ the sni toore month ofter • A ..... ossist hosl %_IlleS 10 51bm The possible t huge impu• I u, i Ii,e E.'c lii' ily 
ie,),N .JJ /Jo-tpoor•or•theent,reeleefkol b-ness plen• 10 I. Deporfmenf ©1 nehuou u#W K/irewn,/c'/ 
. 'ly I. 5/ [ESI, ./ulh AIrico Ird Afr•:c 111 5 Mirerc]19 ./ Erieg, [[)ME• in suopo. reson 'reas clcse -0 base comps wiere 
x.le, seeks ta iden,4 ·ne of IIie opera•ionol . ..1,colions for fundirg of eleefical leom5 suppoders ofe exoecled io s·1. 
nsks ussocidrd 01 odequate w ill, /. provis,©1 nfrost-Lcture proiec-% dee ne,1 74:scdditional load rlecesscr¥ way reprp ent o var, 
end iet,ul,le supplies o ic Ves· sorre po5sible tosupporttie,·2010 atari. sgrificant 9creos" 'enormoldemand 
nitigot,or ' • eqi' i • A 2010.1 profile and exceed the 

pr..surrimcry repo. 141 copoc,+b of 'lie 
ne*•k *rT,m•rises *raircls dentilied 

Background M ..im 'deqi'te suppky to und wilh n • /crm/ lood ossocia•en wiih on 
I. ter '-n 5 paFef [21 i•,scon'-ehers,vely 6 host cmes Ind Il•L•U[•€5 1•e £5korn exped' 300 '00 to 500 000 •15,10", 
18, ed th. 9 eleclic/l loods ossocicted d smbu·ion Ind lr/[16m;66,0,1 0/lecls the •ovemei.#ris of *.h gre * 

dee,nod i.ecessor, fo, ho:1 cily ..inol, yet € n.)wn with Ihe,ouiriu ner,1 whic, I.clude: 
strong'.ingrequifco//2010 • Ine pos· b!.lackofodequa elunding gr • rh' 10./diuir' ir 9 hos, cille5 ci whil 

• Apo•tionpeper[5 hos'condifted or 'en•clckeswillbeploved Arciecis deemed n m,u,7 {Of Ihe Sf,curit, 
•ke loL,Illies ieqi. iredot, 0,1{1 pols,b n r sk' Qn dreliobilit, of "oply · Base 1-/ 6, Imh of 'le 32 recels ossoric,ed wi,1, the service To, 2010 bu•e 

t¢ king • lood ./. fer pa 1 Loni equilmen' Ind comps 
Inwericls necessary I", le identified ' Tmining venile!. & h/ bose camps and 

Keyele¢lrical risks prc ed'. ever' il -he requisite funding ,• in the hos• cilies 
pm/cd In +b. near logure. is I krly to 

Fon parks. CoM. 81.wnhos ide..0 [2] the ./Mrg Ineo·, tlot r•,Cny o{ t|la•e pfolorls vi,il not 
'FA bo·" occommoduting their log 2010 reloted eleclncolsupplyrl' be compleled pi,·,rto,he loumament. 
©*ce' Inc corrmond ce' re 

• Media centres Ch Ese, 
• V Generalion Theorromn,odoll.1, ou,Ismondtronspon 

needs of visi•ors •nylin'inlhe 4 •n di*pply' 
He fur,ter obser.,es tho• th,9 Ili:,golide of 'e | E. kon, Tranam.. 

oddikional elect•ical lood Is expe:ked lo be 4 n·'(]T•vely sm,•• in ,£,<1•,on •o ••25©ud? Alricon 2,kom DI61rbut• E • Gener/'In peak de·nond, out & complaxit, ord 'sk 
arise due·o the 69CBMCin n•16 e of this lood. 1[14 
incl'©ing its locd. on . Municp I..ibuu- 

» i•ter co9nec•d nolure of Ilie So•h Atricon 
elf·dric•t, network is high Inl led by Corer. 
Brew• n kis Fo )M 10 5,"e55,hi, oreplems 
in u i, Ik 1,1 :he e adritily supp:y .0,9 con lisitor 1 I .*...wi• Fan Pa0,8 I • se Campe Swdl-6 I acc¤rnmocaUon Fl. halel' Media d•srup· Cmntret suoply to criticol loods Il was th,3 to•risr.tianspol j le,depe,iderity I•ot resulted ir Es/mand 
fro AMFU "obl :hing 0 2010 £ Forum Ihal 
he d ils f rst ineet,ig in Aug•st 2006 wilh Ihe 
Hiclive of ming 0*¤reness of Imes rel¢ned Fro 1 Elec,ric/-*44 
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Operational ... • [EMand volu,/9/lood iductionD/F 01 slorn 'ealhe· dur;ng the surrime 
ccitmc, moy no/ be oble k odequatek monlhs •his .¤i•er,Qnce on nelwork' In 0/ lion to the Ils. ns'ocioid witl· 
dildenor thol coild dire'llyor irdirect, i 'L NLe tf- provision & retworks th/ / Dro¥ide 

the su•Dly lo any ot lhe stad,L ns i5 •er, 
adequote eledncol copurit, to Ilie neaded T.mmission asasig,i,Siccr,I risk 
.-2, o numberof operational 'sks hove Ril.k• rel£,led to Ilie tronsm,55 on netvion ore • Rr..shmel• c, rep......1 . been idenhf / v.1,ic'. i, oddressed, c.]i,Id 

• Liplonled oufoges ord the ability k> eq.4'fren' • is known 11,01 some m,·igole some elhe /4 nsks d,cussed 
re••ond tc such event' oising {rom distributiol le•'•.orks rr So.,ll, •Fric' 

Ge•eic#ron moverner,1 of heov• equ,prilen, Ind include rlens of equilmen, thil .re 
tioil:blil, 01 rra•enul wd human cosolete o· il need of refurl.,5hment 

The 2010 //nonent comcides with the 
resc Jcce 3 sha:Ic mutipie veii: Plois For,herefut ·¥-cir ihmenl 0, replccemert 

South Africon winter load peck. The sHuo·,crl s multoneou.4 c- this equ pne·,1 o. ofien b 'dered Jy 
I ooss,6/ lort/ges of Ine.tion ccpoll . lack 01 avail,ble ..Ing or • C.lol;. le loilg 
will be accerboled by bu,3 the increosing level prour. rrine [copill leod limes lor delivery of Ihe rel•u,11 

work. o cop Il wor. r ./ I.. environment equipment, The risk •o network operrition• 
[gener,hon. Iro„m,„ion end d,/huhon] i Ervironmen.cl foc·ors lid/ing the 
cooe with€ro•• i, South Afr:05 demcnd. poss bil,7 of net. oils being exposed io ne/vorks 6 n* car*/ out well before 
3 9 work .116' con·inuing ove- ·he window 5nowloodirgonO fires tke·ov.%M 

period ©f he Iumcmert. Furtter f 9,3 rela e • Neleor< copully con't,a r,¢5 'nd • Ne/owk •0,141'ure'lion Incol ne/orks 
to: urpionned .*or• con-inge,icies, -re :requen' rearinged due o :0/19 
• The possibly of vnplanned or loreed thu, hove nct oeen atlended 10. to 

Dis•irbuNoi 
cvtagesofgan..ion fccili ate netwc -6 odd tions or to .ope 

• The 'uence oiweotheron demand A numberof foctors pelwo,k 
os o• relevont,r 4 lood =hanges Ainc·mci .ssessing 

severe cold con wh i, c lood inc.eose risk in Ihe d,striatio, enviroqrnenl colf,gu ctiols duMng the wncileni w,Il 
of 2000 MW compored o o moderg# u)ri,011(ule Ooett,09sond pomb , deloy • N'et/ork ....SJOI.. le incidlice of 
varte, tup.[g •e%·Oi. L.(1 

cop fol./ involv ng oadilions to or 
lood growh exceeding ndusr, • Lood 'hed'Ing plalms and ag 'enle,k. upgmd ng cf orly nelwork lot nay 
forec. The o vo lobilit, of odequate gener/,on 

inlluence supply,0 on, ©1•he key elecricol 
• Africa The .anagemer' over 'he ot u*.„ty witii, Sou·h prling(> ener' Iwe dufing //101 periods of the low + pp I es, spec f colly liquid fuel, due lo lighlee' months ho' hignlighted le 

/•rnament i' regarded cs . s.nif :oIt nalional requi.m•nts os well as relionce u, 00•c„,ce 01 logd shedding pgns ord 
risk 

on roll tronsoort coitac· ogreerrents It is gossit e ·hof a 
• Tieposs,Elilies¢4/.Elsupplisano ' P /•1 fled .cin#ell rlce c s igni¢ cont port Or nuid r of the ne/vo·ks :rico for viorid 

of drought cffecting woler cooled and of planned -inlen„ce to,es place cup eie, Is gre linked 0 lood sheddirg 
peAlog sra·,cns. 6:99 wl 'ter months d.,e o the ncidence sche·nes •n •e event c{ s,stern irstobill•v. 

El 

Enermax+ Industrial Meter 

-he [rarmaK+ 3 ohase Drouran·mableenerg• and de-nana neternleasures fourquadrants c' p©war andenerevarld :14¢ 
user-corf,raole with Sa large .emnry capactly I retain sig,ificant amounts of data Ture of use nrete-Ing, .owerl.1 data 
profiling, multifuncticn inputsand cutp Its.con·oregers,/eaud,1-acilities 'rd mary'therstandard '/aturesare p, Aided Ithas 
tarifiseling, u/ / 12 seasons w b I //Ms. 16 ra,esand /3/ ilci/ng wmesperoayperseas on. 
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#e apero·,¤n 01 some ornese scheme• pc,lic/r. m -I 05 d/ir,bufors In al oreos • Mointen, ice DI/,ning incld,rg the 
wl offed lheevenise'' he,Leo•O 1ho· moy e*per,enceonincrease of ·ourism dent,Fic"ion of ke, ne *m' sir¤,eg k 
.I: Hilly over the Deriod af 'he lou·romilt ncres requirements oDd ovoRob lily 

• S•ilegic ./res receot catostrop. shoudcorr, Ouths folowngpreparolion • Cemind fc/costsur•di••sr.intedcapilel 
wo-k prcedG 01•nning ever,MI u r wi 'ber of re#wgrb boya 

highligh-ed t„ need 10• stro,gle spnies • Idert,4 ond ¤-6. 1,1. condil on of Ic • Operat ¢,01 plons .r,/udi.g 0-oble 
lu oe ave I,ble for i 4 dislribu•org ir, Ihe electrical Inlrost-ucture tho•could d,rel ly re•o.dr•e5, con,Ingenc, p anni•g and 

under·frequellcy lood ·ne. ng 
4,1 of suth inc/erl[4 d.ring the •orld or irdirectl, infivence Ihe Suppy I ihe 
m Molly m„nic,pol dEili,/tors do lot 5-•dium[,1. im „rg venues ond 4 6/ • The co·ord,riall.,1 0 F.spon'O ·O 

ur•|anned 0, en•elvelic, e•el,!5 nr IL,d,ng 
hi.0 k i„,unciol and *e, resoures le 12 +Yel·area c• reponsibili 

co·ordirotion belween other bodies 
inairtone./. •uci.ufes,.hkh . Replecemen. refurbish,le. 0. 50 ·hor iss'es like food perii,ils do n 01 
poessorisk mointenonce of tnese networks lo Je beccme * dur ng the and 

scheduled to be compleled,ell blic 
4809 .11 resources Eskerr cnd the commencerren-of S€gesfed r©le p•cye s tie •0Jrn©Mieril 

munlc pol distribulors lu elve crl 1hpre work 
A n..her of humon ·esource igsu• po],3 I h·oluee thr Feq JIremer,t o,1,1 nveilobild, g.3 'p· 're 
poss/le r,5. ircluding c·s•ralegic spores forleir ne... 

• Conlrol personnel • The ./.ble .10.. of skilled ond . Assess loods conrine,fed to lood :,edoing 
experienced "04. Plorring pers/,inel For nelwo< relays ond //e // / pals to m.ro ./mis, ior, contingei•¥ plors al,J • T.e demand lor loove :ver Ihe .indow that there 15 no linpac! 0,1 •den·Hied ccpital progromrre. period/·111. vrool•rrll t©urnan·entcri·icc loodR51©uldthe,im(l 

• Field se.ices perlon/el foi n,•11•le'u ./ • Don,¤ndirg stindoy r: Eters os well Is lor loa„ shedding be re/ Ired 
......desse,11.1.... personalonsite Ar'onge nelworks so /01 1© obf Jrn / • Re€10/0 · ..................r risk trons.Ission person//1 

conditions ore maintained lu,ing the 
ot indu.lool ocion, for Ilie rn•r LI•0|, •. period o 'he .our,10 71'„I Prciects fhal nov hove on Influelce on 
ond fersp©1 5ecln,6 any 0114e <ey eleclrico loads need / • be 

P.pore c./Nngency plil/5 f.'suppliest' 
Millgation strategle; the tcgged. Thme»orkgroups,nouldbeobleta cr tic,I luodb u,•d en•,lre Ill cortrol 

and demorstrate. v,¤ sonesolof check lis•, tho· o coero cris pe,50, r. cri' 0·arcugilv ls .glesled hol le fol owing '401€lgies lo sm have bee, n,1 messed ond suitable plow or with -.viltching requierilents .r u„·:ide,ed *r i,rip|en·,4101!or to Teduce pulln place-0 oddvs,tnese issues 
• P|ai |.Ive und /1/1./. roste. .el ir same c• le ·;sks. 

ad¥07/5 0 elm e le uv' 'bil,17 01 ci Con'lus;om 
Geriolion ..d+ronsm,550, adequotelevelof colnpeler,1510' 

•he 2010 ESI Forum h•s beon =lotivelY 
6 r.#golion of ras lor be Compenen' '411!le Ile piorn ng person,el in '50,1 "ccess,u! in rot„g owarenegs / Mon' 2{ 

pr morl, on Es/m rospons,bll,+¥ ond will regiong ond the hos! tily munic pal /0 issue5 003 0,0!le,iges us:mioted n Ihe 
Inclu¤e. disen,ilors quve been inlfulved to date prozon of secure nild rel oble elilricily 
· EnsLMgoce„ctepr, 1,0/energisuppl, r d ,=u„01 01 i.lully /1/ these issues 6upplie,10•0•11•ir5,r.ciked,nlhestagir•ofle 

[irinrto·heevel •liruogh the 2010 ESI Forum, 1 m now 2010Ml aptimmar·irSouthAirica 
necessor¥ t. involve .unicip., d·' it>u for• Iri • 7hn maragem/n' ctplurisfor tie tokirg Seveml ocijvj¢ e; 1,G• bear ide,9•,r„vd ror 
other Jrros,f we ore going to be Euccess' c' qnne'.0, 0/ns.,Ls,or pl/nl out fulher calion v. Ihe 20' D ES! Fnrufr bul e surinc Q reliable Ind secure eleclocily of em,re for plgined moin·enonr• Jr mJch nore haison g r•quired ol regionol 

·e-upllinglKoegergi,norde··hu her5' supplyover'he pe-,odol. wor'dcu' In level 
,acinor omcng key •t•kel•oldeis lo en5J•e I. 

10 Ih[· ·]Li,norrie • l' ir,nimised locctivihes described above. hese ©De'©ti<)90!fl•k•/re,ho,le' dis·rioufors sho'Id. 
• The ider'rication o.d uss'Ls,•erl 01 

• Ident,4/e buse 
Intros¢rJ•lureprovidingsupp#nunic Foss,6,Il·, ol coll•ps helnq RelereMies 

po: 

esmblished in thei, crea 01 5Jppl¥ distribi,lor ore'S, which cauld direclly ur 11 E.' World (10 2010 St¤ e Of Re¤din•si. 
ndirecllywfluBncelhe 5Jpplyloo•) Ihe • Meel wi,h inc•ler o•ccllmodn lon and Med'llelingEY De/*Miniler/Fing,u, 
0/ums. lor cu,/,·ic' Ind ric,r,lor•unce lourisl estobh•hmenls n their oic¢ I ?5420G7 

0- reflrois.ent plors upol¥ 10 discusthe expeded Impad of 2/ Es! Mened, m 0.· Ihe 2010 [ A Socc/r 
•dd,·,r•o lis,lor••ndpOSS,bleexpansic, World lip. CO ...Bro* ond PE Fo•le' 

• Detailed emergency Flon,w,g Ind plons In 'hair denoic AM. Conv•nhor Oc·obe, 2007, 
s,Frulotion I 'cs' pos piorto ·he • [bscm fher our expected dernoic I'l Rewinniendul,=i•.•,a 10•wre,w„Id 
e,er,1 

reqi,Fomen·s withleir Eskon reoiogal r iplrodiurn supp les. Dro46a, 2010 ESI le,wi,/ 
Ponstrcbtoining and/oring/siral©qi' plor'ing mor.. 10 ./.DI. E./. 10 Augu•,2007 
I.pores f OS wall OS log,SliC L[P *Ils such f,10ke p;on• 10 1·•eel ll'is illir9d 141 2010 ESI Pr-.1 5,mngi, Tav' 2010 E' 
/3 communi€,iliors Ind flailsoorl should Ir,im, 

be •commended Auous'2007 
also action de.eloped [5] ..•.108cs,Con.pE·l.J.iol,2,2010 

• Centracta„ ta „cr the imoed,09 01 -hesccessfullmple,nerlotonof monyofihe FS! IA•!Jrn March 2007 

ne,works corie, Illu , normol proctice [niligu·lon £+rategies suggevec 5 -,lill'sly¢o be 
[MorchthroughtoJune] fo,-9050 ne·wgrks ochievedwlhou oconsiderobeleve Acknowledgemen' of co 

iderlified as cril,col {or fel,obilly ond oper•lion Grnong he Slokeholders Inval·od The /01 lols would like to oc•nowledge 
guilty of 'upply 11 is recommendeo 111/ in addilion 10 /e he con,ribut c„ mode by b/mord Ked: 

critinuohon/·h€2010[5!Fo,uninclivilie' [IN moncger. E5<om Distrioution Eostern Disu: 6,4cn 
Regional 20·0 -0,4 g.oups be ekl!hed ,#gron) ond the members 01 *he 2010 El 

The munioool dislribulor of each 'sf 0401 TotcJs on Fc'll I 
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The impact of CIE 140 on street 
lighting in South Africa 
by Murmy Cror e. P T/' A- 

Thli paper briefly discusses the newly published revisians to SANS 10098-1 : 1990: " Public Lighling Parl 1: The lighting of 
publk Ihoroughlores", and ARP035.2002: " Guidelines forphe installation and moirgienance 01 stre" lighting", where" 
Ihe street lighling calculation me,holin the new CIE 140: " Road lighling gal,ulations" o,e embraced in favour 01 Ihe 
•ow obsolete CIE 30.2: •Calculation ond measurement /luminanceand illuminance in road lighting•'. 

The poperfuMher'kes ¤ ¢eeper ook otihe prograrrs tna·can docolculalions In terms 
d,Herences beweer Cl[ 40 u d CIE 30 2 Cic E 140 

and.¥honneproct,colwlp!,cotions.,il,beon • Thee•cwpteddatalles·hotv.ere u,ique 
fu·ure street lighting ,"allor,olis The poper lor use in the S/BS 098 compu *r pfograrr F.Or,22* 
also d scusseslhe ligh·ing soflwaw tnot will be only have been ·eplaced wth mer dcta 
ieq"d lo files ir c su,-2 ble lormct for ih e Mnd©ws ca. out st-eet lighting col. lo¢,ors 

bosed in terms 01 le ne. colcul. n me-hods 01 commerciolly avoi 'ble programs. 
-he oulhenticit, lese other d" liles 

CIE 140 ¢ --741 
can be ver hed b, comparison 10 5 - • 2, 
source di fron tie SABS Irlroduciton 12-1- 411 • Referen'/5 -/ 10 Incr,led I.min/,re d.1/ 7 

*heslreet lighling calcuIM,or me·hods ir SAN, files Ihot ofe 10 / „ brnilled .vilb le,iders, 
10098. ' have all •he5, ,ears been based on hove beer repaced vi,6 other eledmnic 
te CIE 30,2 docurent Ih / do·0 1 le• •hat have to te subm·led .as puolished ir I P I.•%.I./re9,ile• 
1982 M docunent was /4/lished /0/Y togelher wi·h ·he SABS :OUn d.k iii 

ele=fronic·ormot 
after •he I •arce concepl wos acc.·ed c' 
common proclice, without m./ Reference• to e 

exerience in icry pled doto lile. wh,/ 
ore to be cloted from ·he Intensity lobles, this f/:d during #m doys. hove been reoloced/,other d©to fl/// 

The e|CJ/tior •ethedi in C E 140 Ing Mlobeconverledbithe 9/ lurr noire intensi·les will be requ red o· the ong'lor 
ob© Jt seyerol improvemerts resulfi,rg fro• suppler, fron M source inteisit¢ -obles Enter.cls s•¤led bel. tie 

exper ence Ihot 906 oeen goined over the pas, Malordileren¢®$ beh,®in CIE 140 For oil lum,loires '9e aigular Inier,•ls In 
25 yearsinstree·lighting. and CIE 30.2 elevition .Mshculdatmos¢b.2,5 Iron 0 0 
The SCS,C *Clric. committee I'lheSAGS 90 plusthe oe miss blernoxim•m field angle 

Rud Am 
hove approved tne p•oposec revis ois to o elevation minus tne measuremelf cngle 
t. 5•6 '0098 1 a d ARP035'ocui,2 15 Tnelo•orofory fneos,irrments Ihere-Ircton 0{ elevotion, for . lurn,ral·e In gziniuth 
to incoroorote tle colculction melhods of profenesoftheroodsurfuces.wh,cHwosfully •he inte vols can be varied accord,ng tothe 
CIE] 40, ondtheomerdnenls were puth// deo# wth in the C E 30.2. has been onilled symne•ry of Ihe l,glil dist, bul on {roil h 
= thi end of 5epte11ber 20C 7 in ·henew/ E 140 documert©, ilwi Ibelhe lum,•iresas follows 

swbiec· of c sep,zrote publ cat or, 10 come, 05 • Lumlna,re• WI• r,0 5,•mnieky 01)01,1 4. Scope 01 omendrn,nts will belield m m uremarts C = 0·/0 pJane. Ihe irtewals sho.Id 
SANS 10098·• o· rrosl be 5. i"ing d 0 .vhen +he 'wnirnous in:ens,7 Q........ires Iwrniroire is in ils rreasure•en· angle of • All relerences I. CIE 30.2 'ove been 

re.Icced The coordinate 'th CIE .0 syslem used brrocd lig•ling elevaten ondendingo¢355 

generolly Ihe C 7 '001,1,rnle 3,Sterr see • The refelice . 1/ the lumin.,re: "mi TOR,"i sm"ne,9 960,11 conpuler programs Fie Lu•ri•ous lied in CIE 30 1 hope been reDIocec 1) in•e9sity is e,ofessed n #le C = 90* · m 270 ploie *e a in ·srvo : 

reference 10 #indows Dosed commercially concelo perkilolurren (cd/klm lor/thelight shoudgi mor be 5% startirg 01270, 
nw„Inhln compulc progroms which do s©Jrcesintielumin- wher #e Immo re is / it, ti,t during 
colcu ation acco/Ing to CIE 140 m„14, and endirg 1,90 ValueS 0&.Iro# Ilelisitles le requirec 

• Il de* cwmods .re Is be boll On ovetheraigeoll/gles„cho,e ,rp/rt'r· • Lomin ovres wim nom,no,& the sage igH 
I. of'El.0 

& 00/culor.·/lues ore recuired 0,5..ion uo to 'e I /,1 C o one5 on|, gle 
• Alldes,grl'riled'tobeinsadon"'lol mwirrunondeotelevglloi .hichisrelevon¢ fep·eserlch,e .1 01 meosuremenls in 

CIE !40 ele'.Itioe reeded. 
for the intended Ip!,cotici ol / |umi,laife, 

• The pholo goriomeher loboroto·y at w th Mlowance beii r icide Torthe r,10*•Tium Irlierpolo/on 01 lum,nous intensity 
ihe SABS will hove lo chinge re i ungle of till of luirim,re dia 
*od 01 sconning he pho'ometric 
dist.,bulon /5·reetligl,!&,03„i.ly willi Ang/lor niemols stpulo·ec in CIE 140 ha.6 Up,othe preserl ·irre, 1106].511ove usioll, 
t,erecomireritions / CIE 140 b seleded to g, e occeptoole levels /1 been Ir,euwred occo/ing Ihe cngular 

interpolation error when ike recommerded ARP035 spocinire.cor, ilended inti€ CIE pul,cation 
Me·polahonp'ocedi,resore.sed. ord/keep /2 1982 These spot,/s ore wider 

• Al 'efereice' to Ihe ./ 092 .. ·he linp taken For pholomal/ neos•menls tl·on 1 lose recomrreAded lighting computer progrom ha.e been above. und for 
within practiccl limil replocedb,referencesloW,idowsbgsed ihese 1 tebles lire•r irter'cla·ion will noi 

commerciall, •va loble rol d hght,rg IntleN y )syste·no•co·ordirates, lumnous be solis{**07. Guidrilic imerpolo, M or 
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Fig 2 •rgles,Qu/*.1,•eor,•relxiolion. Fi• 2 .]6e5•equ•re#.**'ili-**P Fa 4 PA]• •re. covered by.+Ibjes 
&,fICUJIP*e,5/ 

arl eqw,¥0 en, molhemal col proced,re Is ,/irs, rnined nuidown Ill,Meud,uceriliolumrs The plo,©reocove·ed bythe dok int,e lible 
recommended ¢t Ibe I "le enclosing •he p"· Tniseic/es Is ird//din Fig. 4 in ·e"of themour" 

three volue, of I to re fo,nd/·i. Inlerpolation heign¢ of Ihe lii,T•iriu,ie. u,id in le /,or ¢oihe 
Lneirir'e•polatioo igthen corried *ocess,he table·,·ind po•ion clheluminoireond/cdirecliorof 
Toes,inots the,nfen:ilyl/, v)itisnece,Gory Ihe req,ed vo Je/IC. v) If/,ferred this Ment,erver 
I inierpoloie bejween ·he lou, volues of procedlure mcy bo reversed. i.e inlerpalohon 

The rorl,•ed lurn,noice coefficient YllfICS 
inlensily ':.c.esl·olhe cirechon[C T).6 con oe correa oul gcrogs ond fren do.wn the. 

ndiccted,n Fig. 2 1·tab e •it,0Jt ofies'irg tie,€sult. occuro•ng Ihe ongles irclicated on Fig. 5 

Ouoarotcir•eIpoM•lon Rood 96/ rellection dia *iorin ,Ae ,·RobJe 

Road,iccere·lectioncatcore. CQwent,ooot, Whe,iu.al•eolrisrequi'edfor volues oF Quocrotic inierp© c,tion recuires t'ree •alues 
41=ed r lerms of 11,13 reduced luminonce Irn 7 0•d B IYIng betwee' fkose give,i in in ·he I Igole,lor each lerpola•ed vclue 
cce*oer· molied by ' 0 COO •forcorrier -rn:. the r.,oble it Is nece :sm lo use qundra·Ic Fig Jind Latesthe procecu. 
ofpresenfo·,4 ./.uorintery'lsond n inerp/1/1,0,1, os recommlended in 

66/'required/120). depolohon d,red,0,5,r/,coted,nUIel CIE 140. 

329 /9 329 329 329 325 329 329 329 329 329 329 829 329 329 329 329 329 329 329 
Ii' 382 358 171 964 371 169 362 357 151 349 348 340 328 312 299 294 298 288 292 281 

379 368 375 373 367 359 350 340 328 317 306 280 .6 249 737 /7 t 231 23} .7 235 

380 375 378 365 381 334 115 295 275 256 239 218 198 178 175 176 176 167 175 )76 
372 375 372 354 315 277 243 221 205 100 181 152 34 .0 1. 124 129 120 128 128 
375 373 352 315 266 971 89 166 150 136 .5 .7 91 93 91 91 88 94 97 97 

354 369 316 •71 7'3 170.40 121 log g7 87 76 67 65 66 66 60 7 71 

333 327 302 20 166 129 104 90 68 .S 53 5} 49 49 47 5: 5 53 54 

3-8 310 266 .0 01 90 75 . 54 50 48 40 40 38 38 41 41 4:E 45 

./ 262 205 1 9 72 50 41 36 .9 76 2E 23 24 95 24 26 27 g9 28 

227 217 147 74 42 29 25 23 21 19 18 16 16 17 18 I / 91 21 93 

194 168 106 47 30 22 17 14 13 12 12 11 10 11 12 13 15 14 15 14 
168 136 76 34 19 14 13 1 1D 19 10 . 8 9 10 . 12 13 

- I. 111 51 21 14 9 A 8 8 8 7 . . 8 8 / 10 11 

i•. 126 90 43 17 10 8 8 . 6 1 . . . 7 . 8 9 

6 !07 79 32 12 8 1 7 1 6 5 

94 65 76 10 . 6 6 . 5 

.6 56 91 8 l 5 

78 50 17 7 5 5 5 5 

90 41 14 7 4 3 4 

' 63 37 5 4 4 4 

60 37 10 5 4 4 4 

. 39 9 5 4 

63 2A 9 4 4 4 

4.277543 
60 45 23 7 4 3 . 

43 22 7 3 3 . 

44 29 3 3 

42 70 7 4 3 

1bb•r 1 Exnmple •,chle©•,ducedh,mingncecce/cienfs (Y 104 r) 
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We've been thinking 
about the future 
since 1923. 

10 1 

4 

4 &2 

• *.i· 
At Fjorn, were "a"lilingvas[ 'imourt•of thcuy)1 erie" tows./ lanr I 
I le fullure Cur Ercrgy 'frcierxy p.grnrrme,• ri,kn,... 4,des.... 
withtherraiagementof ourcount»ene. reed5 Ye'le re buililinE rel, 
pei.e lations Y. %. ...ding c .Ir··eM ones Our .... Ener Eff.le. 
p....me f. Che Wele' Cape (whch I low ber' re'led 0/1 n.itiona,i/) 
exceedecalltaigeaard sview·ecaswoHcclas5 6Jttnisisorlythebeginrng 
Whh you. our'.orric' as ou..... •ve. emerud the ...long time.igo 

4. 
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Colculallonof lun.inance 

Lumrno•ce<,•apoi,j 

'he lumincnce ot o pointls de,e·rn,led 
4pp y•ng the -©Ilowing fo mula or o 
malheno·iccllyeq'ivalentiorm•Il 

(i *n@Ii I obill'-nimth.horill.D r L-Ent.A... AfF,10. 
B.ing•b-»'vall./.1.Incl•inclind 

¥«f,CNplin.@f obi«va•en 
' ....In'-(......n......11 wbere 

8 :,n@I.h-#.0.-ull.*Id 1 = moinialned lurr nan•ein cd/m 
-.....PIC-911 

E = •he summation of the contributons from 
al le Iminlires 

I <I,* = |'.1.OJS .....'inthed reclic, (C, 
71.Ind cited in Fig. lin :d/k w 

r = reduced luminancecoef:icient foro 
i light 

roy inc der-1. * ang,lor coo dire. 

I = ini,gl jummous "k inklm of'hesources 
.41 in eoch,uniraire 

AlF - produd c,he & frainier,ance fauu, 
and Ihe 'minaire mointenanceacti 

Fig 6 **eJG•,onsh...••.5e•erondp•n•ofobser•ohon / - mounrrg heigh/in m /le kmina, es 
olove the surloce of the rood. 

5 (C, yl = determined from the'umingire 
I-lable ofter correct,cng hove been 
mide for the orienlation. tih. and 
rolol,¤1 of th5 I•minoi·e ard line¤- or 

DO quadrn·Ic *MA'/4 f lecessury 
¤pplied. Likew,&e, r for Ihe appropi,•le 
vo|Le 0* B Ond tan 9 15 de*ernir,ed 

X aler ·he we of q J/rotic interpolohoi 
if nece'll. 

-___9Et'EgeM-----__ 4 Fleldo•c(,;cu•atioolot•u,ni•:Ince 

0//r'.' * . " 1 ./ f eld if cul•allion should be ...1 c 1118,101 
:i phe gre o of th, „acwhiz is olinferesi to 

, fhe driver. 

Inlhe long tudinal d redion or ostroight ro/, Fir0••Im•Bir,in • O V-*. ' 1.,islluinin•re O thelield of :a culotion /hould lie behyeen **,0 6,·i,1.r-Iii„. rele-= 1 In neld (if 7 
1 1. •tifin niro,res' the ..... (Fig 6, tie { I 

lumiroire being locoted 60 n aheod of 'e }'i,?1(11•f.le,11:,li•,11 
obsm·er 

I ...... of c.coli// poi.wi i. I c I. '- Ild .......1 dinlion, In ihe ·rors.erse dire'lon. f should cover 
Flo 7 Fa51.•Mic•ic': in flin#' rn a drAY. re the whole carriogeway widlh cn roads 

withoul o .entral ressnot on, and Ille .dlk 
o one '310@ewai on rea' wilh o ce/tral 
resorvolion 

6Om Ed:cof Fbs'T' opol<ok' lii,Orpoi•# 
_• •.__•-••F Fleld *1- 

CIE 30 2 required five long tudiral axes of 
u• culolion points per Ille, whefeos CIE 140 ... un whi,h 1 | III.erie, i. (11,ier.B•I,in Ini'requlic£lee. Tlielorgitwdl.Id,•1¤nce 

Ii,ill,••rd. 1 '1/.un beiveen poi,ts in these Dies !5 "w less or 
e{,Lul 10 3 rr *erecs in CIE 30.2 it z. 
5 m The fi,sl 1f¤n5V0f5I CO|C'|otion Dis wog 

i lort of 1/ pole/luminaire b. has no. 
3/co lonoi'dino||'10/" of th' dislunce 
c 'hs spocing between pc als 

.intlumill.. %/ 0 .L...r L.•,lu.,inaln 0 •fc.I•.1.110. ,•.** •.Arld.,f 7 -he new cu|EJE'fion point shculd be evenl, 
-kulillign p /,n le fiald 01 calculotion and locatrd 

Fl, 6 Fipk/&Jcull•on;opcoi,age»a' ul/·CC as ndico•ed in Fig 7 
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Consulting E ngineers 1#Ps\Ail 

"A group you can rely on' 

Three well-known and reputable Consulting Engineering firms in recent years joined 

forces, to establish an Engineering Consultancy that can provide you, the Client, with 
combined company management experience in excess of 50 years, as well as 

,9 combined engineering experience in excess of 300 years. .Jli, 

6 
'.. PSW Consulting Engineers cc offers our valued Clients specialised Electrical, 

Electronic and Mechanical engineering, as Well as Project Management services in the 

following fields: 

4 Electrical System Masterplanning • , Specialised M&EBuilding Services 

0' HV & MV Substations / TelemelrY & Communication -,• 

Traditional Outdoor & Compact Indoor SCADA Systems , 1. 1.IT-H HV & MV Power Lines 46,44||||M•d•k_ Security Systems E--1.10 
*ES:- HV & MV Cable Feeders - Specialised CCTV Surveillance 

4 Rural Distribution Demand & Load Management . „ 

Township Reticulation Township Reticulation 

PSW Consulting Engineers cc is committed to the empowerment initiatives of the 
Government and offer our Clients an empowerment target in excess of 35 %, 

Directors: 1 Bassa, D Mashamba, H L Schuld & Prof R Wolhuter 
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Iccote. on 'he o.,5 01 e*n Ir/flic lane 
12H Ind for 0¤ch Ix>5,hun 'r Il·e ob•.ver. fhe 

lumironre is cok' "d over 11·e whole w :tn 
9f tie roal Tke relevol/Ferolive• values 
of overoGe luminonce, overoll vn,•crmi4 ond 
|oil'Jaio /*/I-'orelliemini•Jmvolues 
colcu,al' 

The ongle of nasor.·ation remcins fixed ot 1° 
be o. Ihe hor,zon' di,eLI,on 

2%*2- ' t n hi lronsve,se cirectic' the observerls 
placed in the cent·e of eoch Icne In }u.r 
Aver,ge lurrinonce U ,I llc overoll un,fof m. 
of 'unirance lud are colo.loteel :r 1,0 en're 
ccrriogev.oy lor eoch poR t,09 olthe '6'cr,er 
Longitudinal uni[¤ririty lin,•,ence (IL) 15 

I \ L C,W •(I• Pol•1 cclculaled;orcochcen•re·Ii,i. Theeper. e 
- no,In...... Val Je C Lu• Woond UL ore the lo,es! In coch 

,•1•UIM,il,I 

..nd••..ica •r 
1-'onoflum... Nerbero; Ir,®ires included =.6* 

Fg' LiminnimcwrYrmlyconIribureillri,ionceotb.lipol . .ch co culohon point, 0!1'he luminaire. 
whic, make I significcrf co...on to 
the lun,norce should be Inc|.ded ir Alie 

S 
colculclion These lum no res lie In 11 e 

g r.. D-5/ plan orec of the r·„ble ITable 13 which 
O LI: linHirr appro•imates to c recingle of d,me,ism' 

SH by 17 H. und bv ils symmelry cco w used 
. tocoveron orea 10/1 b¥ 17•(Fig. 4. i A n 

consequence t s on|, recessory lo con•,der 
lum M,res which M 5,·ualed v.itnin live I,rne' 

tbe mount,ig #t from ..lcu!0tion poind 
towards /e obserier, 12 times #e mounling 
height 4or,1 -ne colculolio• poidowoy•rom lie 
ooserver ond five times 'e m * ke' hi 
c, either sice + the c.lon point. Fig 8 
sne.5 / &6* L cnexample Fle!• ofcalewin 
Hor•on:al Illumninanie 

* Delioli,Ilnehurcalinlailonpi,In•Inthetraniveripmilin,igitudi,»ldirrction, 
The hor,zon:/ illurr inonce .1 c pc nishow d 
be colcu *ed from the following fermulo o, a 

F 7 9 Co.Jnt,09 po;nh for •;u•rnorce malhemo·,co'Iyea6N¤lentlorm. 

F,='L I C.y». r. ./ 
4 t •ovieudinoj direchon in 'elansverse d"ion H 

where 
-hespocng (D] inie ongi:/inaldireLI,on IS Thesp,cng @in·hetransve·se isdelern,red 

b 
Fron =Intolned horizontal Il delermined wninonceol/e 

the equ/ion fron tie equolion 
point I . 

D= •.frg I = surnmoton of /8 con" bunons "ni Dll 

where where. he liminoires 

D = spoung belweer, poinls 1,1 Ille Jong,¢K dinal ¤ = sp ocing between pclls 9 •he Ironsverse ; IC,·) = 9!elsily'r·he cd/klmin the direction 
direction d,·ection M oflhe m point 

W, = 1/eline ..id/mi = the 7 = spocing boween lum," engle ©f incidence o I. S Ilg'.11. res in 111 

(In• he ovle·most colculotion 00," ore "I' 

d/2lrom Ihe edges of th, lone, H = mounting hwghl In rr of the lumina,re, 
N = wmber of colculohor; po ni in Ihe 

long,tudincl direction c•osen WHerelhereisc:hardshoulderandluinliurice *=1ni·,allum,rcusfI•*inklmofthelcwpor suiri 

Ihot inormal on s required, *e iumber cnd lamp' in le lurrinaire 
spoci•g oilhe cal< dotion points shoild be MF= produc,01-hel©mp Ix moirterui, e 

Fed s»n. N = 10 Ille some 's lor u dnving I.e fodor ond me lum nciremen-3 

ForS > 3Cm. Nilhesmulles, foctor 
Positio./obse.er 

inlegergiving"Sm Previmly le observer was A of Fied the /0/04/,ip 

-4 first ton&,rerse 1 / colcu /lon Fxl,nts corm g®way Widlh n troir lie kerb 'or Thetield ofcgkule,on should belypcol ol i r 
is spocad .t od,slance D/2 be,ord I,efirst lurrwnce, ovarollundornrt,:ndlorg,lud r oreooflheroodlic„sct,Ne•*tolhednver 
luminaire (reNote from le observer) uniformity co culations how Ihe observer und paoe*n, ord moy includ•the logip¤M, 
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Technology Service Excellence 

TIScornibutes :0 the success/ the power, teleco'nn unleations ar d defence Ildust,ies by ole,Ing a wide range of products and 
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cycle Irocks and verges As 510.n Ir rig 9 t shCU|¢ 
be bounded by Thf. cd/s / the calrriagewmy and b, 
trarrierse |ireslhrou# *eculve lurnir aires 

Forsloggered " litons consecutive luminu,res will 
be on opposiles,d/of M mod 

ts'to'Ofcokuloi,or,o,i'16 
.. 

Tte calculotio, points should be evenly spaced in the 
lield of £ /1/lior (Fi g.91 on J ·k n ul lhar 5hou•d be 
/10 061"IM 

;n #le joli#diroj derechon 

Tie spacing ir the long,Ndinal &rect on •hould be 
detenr ned 'rom 1he eq Jctioi. 

D - spocing be#weer, 0©inls In 'he long,tudinc 
di,ection / 

S= 5pecing betweel |unlincires Im 
N = number 01 $ Icuialior pci's in 'e lon@lt'dirio I 

d reclon w,+h the {ollowir g values 10,5 s JO rn, 
N - 10. for S > 30 m, 10. srrillest inleger g ving 
D =6 3 m 

le lirst row 01 cokul on colnts sspoced at * stanle 
M beyond ihe firj lumina,re M. 

in •he•ronsie,ae direclio• 

d, i 
where 

d - spocing between poin•slr the•ran:•erse d,·ectioq 
(m' 

W, - wid-h of le car•;agewoy on relevon, orea (m) 

-hs 5pocirg of points Ircm ke @dges 01 the relevon¢ 
m, 0/2 m the ongl,2,001 c,iection, ord 8/2 v ilhe 
trorsverse d rect,on, os Indico/d in P/9 

Ncmberot uirir,©,res incruded ir coicuioxion 

Luming:res whicn R s'Jored wi•ni, ilie t mes /0 
mouiting heighlfroir le coleulahon poirt s}lovld be 
inc Jded in cgL I•1 on. 

Colcula•lort of qualit, cherocteelks 

Averoge,un'*e 

Take a close look atour new Nova Grades. Theirkey benefia are Theoverage,urn.ronce i, calculoled as Iheori*hnetic 
te good performanceigidng cooper corrosion and o,Mation mean o' lum,nonces oloined 01 +6 wlculohm 

poirts 
stabilt botl· have poiltwe impact on the life inle economy of 

a transformer The range inc u des uni·,hibited, trace inhibited O•ro' un,Form,9 J 

and fully inhibited pioducts meeting tomolows moTe stnrgent The 0,8,0, #'fo,Iry , colculoied osihe ·cT,o of le 
lowe.·c reou rener,E VEit our homepage m fi·id out more about :he theollogelunironce 

t'arsfonner oilsof the future. 41•48.,trnie UL 1\ Expect more 
6 long,lud•nul jndc'mn, i5 colcukred 05 'he 
ratio of the |Owe.2 10 #e highes- lurni,once in the 
Ic,gitud,nal direition alorg h cen/re.line 01 eoch 
boe. ing uding tile hard :ho,Icer in Me cme o' 
mot<]»•<1/ 

NyndiS,•t:h Afird,PTY)Lid 
P, The number +27 11/75-1774 01 

NYNAS 
poin•5 in the long,ludinal directic, 

Fax +27·1··675 1278 (IN) ond the 500cing 6ek"n Ihem should be +he 
.•' ...pilla/nynascom /L SC,me gs Iho5/ used de COIC'|Otion of avercge 
hienel A·#•ynecom luminol<I 
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he observe Dos,hon #ovic be In Ine wd, the row 01 
CC•b,0100,rtS. 

Thre//dincremen• 1 

CJE 30.2 hed o ruk obberier forle 3 colculoton. CE 
140 requires o mol le obser.er / o distonce equal to the 
sp•cing 'the I,nino res 'yon increnenihi/ is equol to 
446 •|Ell|01!On Fol,•1 for I•i•lingice 

he thre,holo inve,rie it ITI) IB calculoled for the inslollstion 
in its init,01 slg e, w len it will I,ave lls highest val Je 11 m 
calculoted ronilhe tnnwic. 

77 -MT(%) 1 

where 

k = cOn/0,1 whu ri vor es occording -O the age 0 1Ee 
obser•er It Is convenfionolly *1 03 650. which is 
applirn·,Ir Yor ¤n oose, verol 23 yeors. Its volue lor ulher 
oges •¤n be derived •orn Ihe f¢rmulg. 

A = 'ge of the ob'enerin yeors 
E„ = ·he lilli illu ance iII I'x ref 1000 initicl I. nil 

lumn) p oduced by new lum,raires on o plare 
normal to Me ine of sig,1 ond of the heigh of ihe 
=serve/5 m. The observe s eve, he,9/ 1 5 m 
aboveroodlevel Ispcs,tioned'rons™selyWr/4 from 
thecorriogeviuve :lue ond iolglludinally oto distance 
in Irel es of 2,75 (H - 5, whefe H is de moun·ing .. 

heigh]In/,in frerloflhelield/colculohor The 
lineof sigh is lu belowlehc·izon·ol Td,n a veri.ul 
plorc in Ilie longludinal directic' passing lough .. 

t•e observer'& eye 
L = ove,Jge Initiol I.mlron=e / •he rco¢ surfoce .. 

O-Inglrind/giers/{crchel.entke Ineol,ghtord ... 

Ihe centre ¤t eoch I•mi,a re 

Thisequolior,svoliofor 
.. 

C,05 4. <5 cd/rn' *d 1 5 <6 <dos KIE 31·1976 
.. 

E„ is .rn ned For ihe fi. I'ninoire in the d,rect., I 
cbse,votim -d lim: icireS be,ond up to c distor-e of 
500m .. . a 

The alculr,1,0,1 13 i omminced with tne observe. In ihe 
.... in•,01 205,11- lilled ubove Ing repe•ed wi/ /e obse•e· .. 

moved torword5 iri inrierrents vihich ore Ihes:Ine iii nufrbe 
and disturite D-I used for ·ne Iwg,tud,nol spacing / 
lurnion e p:nis. The -oxi,rum valie /1 TI Lurd ls¢be .. .. 
operct,ve value 

... 

IL9/ral,0 I 

Theob5*tr CIE302did nolcon,der luminalice -the 
verge 04 1he rood mhereas CIE 140 does b,5 neons nf a .. 

3.f'ourid rofio' . 

The swru·/ re,;e is 'be %.ge hor,zoniol Ilve, orre . .. . 

cn two Imgitud nol strips eoch •di©cent to the #v.n 
edges cf fl,c cnirroq•woy ork, lying oR 'he •o,i,ugewiv 
d vided 6, me overage =orizortal il urnnonce o„ 1,0 
Ic.gitud,nol .In ps eoch ocloceni k Ihe 40 edges 01 Il.a 
corriogewo, 6/ 4 ng M the corriageway The wioili of 
¤ 1 fo'r st ps shall be equal -c 5 m. er ho F Ihe willh 
Cl corng' eva, or ine -dth 01 ·he Lnob 5•ructed 6]r,J 't 1./ 

. 

1/90/thecorriageway, whicheve-i lhe leos' Forcuol 
corriogiwoys, botn 20rricge*,slogeher •re Iraoted u 
I single corrioge¥,uy unless ... Gre se.illd by rrore 
Ihon lim. *,fRTEK li,A COM•ANYTECHNO•GIES tin 9 

AMEU 200. a 12 , 
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The Merage illumin-ce on 'e strips or Forti€ Minformed, thelri,·sl re5ponse,noY 5.polie• of liguing equipmet could u.e h 
and od/cent to le carriogwy shoulo be h/lhe „iple neno lori of CIE 110 „ colcJIcte/hespocirgbet.veen pos,teacH eve 
be delermined by le some procedure, ©r going h :0/ the Inxprmr norn fs. new me faqu red lighting level Tnis progrcmr 
ma,hernalco'I• BQuiialeniprocedure, oswea speet ligh,ing ns-ollorions However we 4.1,u , referred a osths·SABS 098 prog crn• 
for dete,Trining the overage i lummonce U must never lorget 1,/ the /,0 e pirpose isc,/05 bosed pmrrairiurid Ilie CIE siondam 
•he footpotn of street lighli,g s to e·mre ·hol motoris·s slreet lighilig progrom vihick ippeois as a 

connegotiateroods ,/el, oidcomlonob, Fo,tran comp,tercodelisling inthe CIE 302 
Pro,•IcaimplkaIion. 

aid n·ls con only happen when ro•ds ore document. was used as Ihe so.,rce code fc. 
All Ihe chonges bet,veen CIE 30 201@ CIE 1 60 properly illum nmed The whole purpo. of this new prcgran 
•oveoil inf ue,ce Ditne arlou' solutions Mr /!E 14' ls,o u·ilize he e•perience goired Allhough there· s n¢ relerence t. Ihe stree #ing instolla•ions oie. u 1 ·hese •eors •0 ·ho· the cor'ort •BS 098 pmgram ir, 5AN• ]OC98-1, il I 
b bir FoL.dthotthespocing between * or,101/ / 11|Jrninchon is opphed M the been the berchmork n{ 51,eel liglilir q designs 
toach,wthereouliallylll,rlglev«•er #, d sulce to Indeed moke it saer fo• •th corrmiler 50[twore, as il s re•erred .c 
hovebeconshoeerwitalheopp/ohm/Cl[ moir,sts. in ARP 035 Becouse of'he w.ions 10 ARP 

140 End m will no.v lind ·hc. 6 spacing,s 035, Ihi• p,0,•nl •I|| nc longerbe su,loWe Slreel lig hting soflware 5 - 10% less thor wl·/ was ichieved wi·,the to do 'reet ligh·ing colculations /Ace :Il 
*CIE30.2ve·,od,w,hthem/th/quant,Ty The SADS , 1991 1992 tuirrnissioned u userswil nov, hovrto!,wilt!1 #snmel¥/001 
and cost w gelerolly in:rease b' 5 1096 per supolle, In wnte n strer- linhir'-1 piogrom commercial scl.vare -0 ' r/lrulations There 
kilometre of rea illum,no/. wh ch eic users such os mu•,c,Folit es, d is ,] wide choice of sl.ch peg •rns 

Relux, Diolux, Ul>sse, ACI32, Co,.lic. 
Lighhrg Reclity I norre bJI o le' 
10 03|Y Provs/Is thof Ille sofN,nre 

•4 mu5tbeoble10.040/cokulo·:.ri, 
SURGETEK® l= occordi. to the CIE 140 netiod, ,'000•,C•,1/I 

Grid thal he results produced Lly 111: 
t< progrorr ,·01 Js•kave been ·ested Ly ur 

independenl out 9ori' to confiern Ihol 
thecolcL ali©mre occ= 

lightning and power surge protectipn Conclusion 

a. here i The melhod of doing col.ulolon u' 
per CIE 30 2,s now obsolele rd 
hos been supeae¢ec b, 'he mell·ods 
of CIE 140, wf, h cont.ibules 10 Ille 

as,urance tho· the cn·ercge Ivm,nonce 
1 as obsered 6, o notorist is correc, 

anc thollhe 'ree· ligiling ,16'll'+ion 
willpro,10!esa-ely•n'zol,fort. 

Spacing be-ween poles to ocheve 
cenG,n lighting 'evels will now genafoll, 

ex.mi,7.mg=h,m be shoner wi' o co·regpond,rig 
i,•creo•e in •e ' per k lometre• cos· 
c- slree-lightng 

TI e Id,tion / sokre suck os Hle 
1. 1. -III 1 1 1/ ,• 

SABS 098 progrom thot hos been 
wed since 1992 1© corry ovi,Irae, 
lighling ¢"Liaton'isnow obsoe'e 
old will have +0 be replaceu by 
cuin ·ner¢10 •oftlwore w•,ch will . 

/colonorE as per the ne hod in 
CIE 140 

Re•erences 1 

• 1 • bANS I .98 1 'J|• ic lighi,/g p.·i 
Thelle'ing'.licltor/'Uli'rr_·. 

[2] ARP036 SLJIMfli•rs[Ori+e,c,1•1•lion 

nl,c nloir·ono•re o• •reailighlll,g. 
{31 R-FC. ISCHREDE•, prese..lo get DEHN, distributed by SURGETEK onCE 1,0 
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An Integrated Approach to Transformer Longevity 

UArratelvthellfeof atransformer,sdeterrninedbytowwell:heinsularnme[enalsnavebeerpro:ected fromage,ng Agelng 

Niss nturn aredelor/Inedbytheettec-sof-emperatre, moistureandoiloxicatiorwithirtheianslorrmefendtheinteracdon 
be.ween these fectors POWEBTECH CALIDUS offes a comprehensive and cost/ffective rarige o• or.!ine mor/orirg and 
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Effective transformer condition assessment 
by Lubvendon Moodle, D„/e ing,neering .14 ic 

This paperdetails ¤ novel approach la Ironsformer condilion ossessment, This melhod has proven .. .i r•an,yeors in 
vel large ulililies Ihroughout Ihe world. The implemen-lon of this two phase approach is discussed in del/. 

The colostrophic {oilvre ond poor performonce 011.orihiolri,e,5 3 4 ung Doble 5 two phose process for conlitior, 0/essrrient, 
bece·ning I cons/nt grim reclily in le i fe of Mo Mengnce [i•gi,iee,5 um ties w /h Ii,pe docu·nented IMonn/ on (ar eni/ Ihe bene 4/ 01 0 
ona Asse' Mang,5 in Sourh Atrice. Most of which cre left pou m comprehensive condirion assessment on /114*es o• 1•n56·,riers on 
in this Sff Jggle d ve •0 Ingg le*clin fs imposed L oon ·Ir n w len • the network. 

comes ·0 the huge cop ·M investrlen,fral is rec Jirec to,Eploce u .we, 
Doble'scondl•lon assessment I•ormer ond the ever dw ndling shologe 01 Ii,gli 1 1,·c hnicnI sioH 

Funherle# sistheeverincnosing/iveeirn€ orpo•rifor66-er. Doble's ccnd,·ion •ssessmer,1 progun is a two plae proce•s Bolh 
So me messoge is cleor 'Make do with whot You gol und in [ilerrient * include prowrietor, mk scori systern ond combine onglgs„ of 

onglerm *locemenlexe= hque•honslillirlherrindsof I nd,/u/l un rs and FM///4 c ic ,s ls 4 ornily/woke/model/ ippl,£ /lon,e 
li ilen'lle Ergineers wd / /t Marogen 13 'How do 1 do this if 1 3-KZ age)<>himilardesign,wi·isimilcroper©tingcond onsand Gge FlpiA 
no•knowlhecon/,onof my»slorme-?' Theonmer iseffecilie an glys,5 is based on ex,sling Coble's equipmelt performonce detabase 

condi¢ion ossessnen'. wilftestresultsondequipment fQ,/reond tro/ledc·1 coleded rorr 
Transformerco•dltion Doble's c6stomer5 cver,lorelhon cm/menl 40 yecrs, 

Whol we know aboul tronslormers isthonhairlilee*peclancy, Phose©•e ..4 

fromo fevcycleslms)lo moretic/ifiyyeor• TI,Isfucils,rLIered,nobl.+ Th,5 phasels opplied ·o g I units in the 7*.ork /.d does not rcqure 
00'vel ..tu|to gn eng,reel #./415,6/ 10, r rwor nc.ork the vils to r remo:ed f·om service Phc'e ore / *sessr,len· 
What we reed loknow 5 ·he Ille e*pedonc, 01 g po,hculortrons[ormer is ' •scon'!19' ooproo=h ond 5 more 'poroprate 05 0 low i .]51 
inagier re,or<. Thslod „Intepst,gond ve/usel Th„srhe osses.mentand „eptoprovide"loilic/risiosses,me/and runk„i 
essence ofcon/,orc5se•meit c· •ron/ormen r o net-ori Th s /ould idenlif• ihe group I .,i I 

•ho• ore in o soad condilion and or a bw nk due lo their Efective cond,lion eeclr .0, 
osses: imi,1 15 11.t IL,/ te,Nrg c trcinsforner ac 

condition The remonder, Ihose idenlified os hgher risk can I.rn oe reproducing thole• res, t5 nons Il dlog 905,rig ne rousr ch Ic,Ilirc¤.r 
selected le Irans former hos formoredetailed 'rhose Two' nvestg/ion asidem,Adir failed. C F Working Group 01 Life Moriggernen, 
le Tech niques #cr Im Trnsiormers l•16 / ried =id,1,0, following5edion ussesbri,ent rls 

A comprehensive oismenT/,he condricaolo transromier ioking The & step s ess"tic'# a review c Nal intor,mli- These 
into account 01] relevont infornotion eg Deign ,Afornotion, service in(,/ e es 4 ch OS *55,ole of tne folio wing. 
hislon. opvration al Droble ms, ond resulls el corditon mon,loing o,id 
clhe·c,micolondetectriculrek huwlride;in,hurnic Sep 1 Basic nc,rep'we indornlaton from 'ronsforner ord 
encovassed.pidl·ranstormer/life Tnisnodelhosheel 0,•hi'ger 
successfullyimpleer·adironurrbe™ulil#esworldwide Yowe-, All in•c moic. rele/1 Ic, 14,3 Im·sorriwit inonufocluier, M/ge. 
Con effecwe con d 00 05§85'melt be Imple Irle 'tp.1 In i ll,}Ir,5 wl" // serol ,-ber disign rolings BIL, faull le,·el impedonce. coolng 
to noinformolion? /sm 'c musl be captured. Frorr Ihis 'for•ction design relolen 

i•ues with tonsfo·meri, ser.,ce ody 50ries fform .c,1.kactursrE, repor·g 
©• faibeo•sirrilordesign• pa•smof loikre©n 5•orde5,gnscan 
be icen·ified The obove con oe oble,ned from Dable s d/Dbase willi 

w res'lts (25 million es ul¢i) Ind equipment follure dota collected 
for o.er 40,eofs 

4 2· E*mci vis wo inspec•ion 

A visu' inspeci¢n !5 conductic on the lollowirg 
• Proin. check for crooks or deterlooton. Inchar Dolls MIss„,g nr 

-ty evidence 01 oil leoks. grod leads or =neclors oxidis» 
tight etc. 

• ronk. poinl peeling end rust, signs 01 nlemc I defori,utior or 
cverheoling oll lea<s, loose or m.ing nut, bol' or w:]shers, 
record liqud level in moin tank cr 0/ con;erolor lank, Irl·.pect T,IM.k=- 
liquidle,elgou'es'ndwiring inspecpressui'elayindpissue 

•80 •W• -C•M -C- = /c241 re,il device and wiring el. 
A Core bo'• foul • {-f x) i fig */ Fi point Feeling ©'C 'St, Oil leaks ir:specl .Imps Ind 
8 Com.ndrro.rele.•hcir-•.....5 wiring, ispection,arld-ing, insfectrodiolofsforcleurlli™s,- 
CW!,ding,r•er'/'d// 
D W'!..th/lec:urns • Te,rip.ru'.J. re/Ing. record lemperolvres, recor: pos/.. 01 
F Wrdingphosedo fo•h I. moximum pointers, insperl·emparnhurp•emorsold wirin g.. 
F WindF•g r.ling bul • Morsho 'Ing kiosk. irs,eck externa| for pant peellng on' rus 
SWIr. Jrmorn 9001 W af. 1..11 inspact nier,or 'cr woteri•gres• Id rus#, heateroperullng inspect 

Fig ; De•9;onniure5 'r•o•,• im•s•r9,®il breQkers. conk:•ors.lerminals, wir,ier etc, 

40 •MELJ2007 



¢tZE P lEif 1 
#4-41 

__••,• Announcing Doble Engineering Africa 
Doble Engineering Company isa Boston LIA) basec 

cumpany thai has been offeling test equipment for HV 
5* ara·us for 87 years Doble Engineering Company 

designs. develops and ma·lufactures diagnostl tes 
equirrent are provides consulting se/,ices for ap.ratus 

conditiol• assessme/ Doble 
.-• Enginee·in/Companyals. 

holds 

• 
annua conMrenc• runst.chnica commteesbcus,rgonbes pactoe•r 
maintenance engineering In power i,tilities and prov des a knowledge resource 
forthe ut lysector. Doble Engiaering. Companp als, boas-s adatioaseof 25 

3** 
million test records fromn aro,Jnd the world for al! substationapparatus and staff o' 
erlglneers' based worldwide In /007 the company created al African subsic ary, 
Doble Eng,neenng Aha Thi e *ersawideexperience of steres,ingand 

WORLD specialist engineering developed over many years v. thin 10Cal Lltilities. The aim 
01 the group is to bea niche provider ty these activ ties assisting ii:ilily clients 
Ifirough'Lt Africa. 

-the range of sarvi•es includes 

• Advanced and rellable diagnostic tes- equipment for HV /lan' and protect,on 
• »tlng of all substatior plant 

• Cond,·ion ass'Rement on substation plant. 
THE • Knowledge services including tochnical support from staff around the wodd, 

r·;e worr<ing with engineers crldwide, conferences ard training Opportur ties, 
I'ld 

•Specialist engineering cons'tancy 

POWER 

WE 

Access Our lmrary I Con,/Ung Services - Pi-erindum Ellents . later mis Labon,tories - 
TOGETHER 

howl",0 - Test results 10'Elrid|ys/Sofltstddti, Doblehos-s technical Fully e'Jipped to Werforn 
lor over 100,000 'pas 01 tralrig ar. applcat,on conferences .rounc Ihe a wide varien, of tests 
appalls pIL. thousands support Dolle also world, and orie-of /-kind on ilisulating matedajs 
of usefu [echnical / otters on-sile condition seminarslikethe 2007 to ASTM IEEE. IE 
docu,7ients. 1 monitoring, assessment, Life of aransformer'· starldwds 

and ciagnosis of electrl Seminar -the Jlrimale 
power transmission arid trair ..ventoneve' 
dislribution systems aspect of large power 

tran.lormers, 

- - Contact Luwendran Moodle, 
Telephone number: +2733 3860 155 

email: Imoodle,@doble.com 

website www.doble.com 
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5-ht#•01/QI Ci•led,ic I./.ly 3D0·C 

.liddily I.gand51/. I 38 

1•m,IncW 'flloll I./*.on@<onlami•-on 

%' T,iri•,•whnr•hey•©/rm•r• 8 4 
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iNL 

Transformer tap changer fault 

-1 - 

-1 
e 

001/ --5 

.PAGA.M.co.-Il' 

1 .u 

· 'pchonger pa I peeling o;ic ./, igis of interno delor,1/0/ 
croverhea·ing, 0,1 leoks. loose orr-ing nuts, 601•5. or woshers 
recordl.quid e,el, inspe'·pressurereloygicpressurereliefcevice 
and .vir ig, record number of operalio•s, inspect bp changer 
mechor 5rn e·c 

P 1 4 WHR 'lin 
• Bush" chippd or broken sheds, oil ieoks oil levels, inspect 

ronnect,-5, e. 

• Sige ariesker Tipped o. oroker sheds, inspec· conne¢·,or,1, 
ek woold lock like The DIA score re{Ieds le seriousnm of 11 e 

9/ 3 Review of *i ovoilobie dc¢ Jmen/,On Eigno©e DGA·esus:ornorrno' ·ronslormerswou d beexpededto 

• Fodo) es'/pol used to corroare wth ¢,rrertle/resvilsond rel u f z "Ore of no mcre thon o oout 30, whereas o core clrculu·Inq 

opero·ing obilily, cu•en,-ould roleobA· 50010 more mious pvble•swould score 
*rd 100 • Pur<nos,09 /Kific'Wion usedlo corroare ·a c.lifen f m inufacluring 

3tandards. • Id,o red bcull. Infri red willindicole Blerrolloill,iwes, bu.hiri 
. Teus resJhs (efea//or;dod, current 0010 con be compcred tc tcp proberns, QI eyes m bushings Ind tdiotors. blockoge, I 

Dobjed/,abosebindesk, Ierm. ro d 010,5,10 n. fu nct i o n it :0 7 'I ' c i nd ic© I ·I n k h eo li r g f ro rr g ro y 
• Foiure reporfs nd,cotes // role ol oging. availobimy and flux. orimme tank orcu *ing cm/. The-igure below illusites 

performorce ap illernal laik hop spot. 
- Moinien....piaci,ces,..1/re'ludcr,g? • Ud RF scon UHF inlerfererce surie/Fvve been underfoken 10, 
• Mo:ormodriaobonsorrebur' indicales·IM :teologinggener•I, hlost 20 yeors in UK Corona will produce inlerference upto o :ew 

expeded 106 01MI.ond surfoce d,scho/e,n c<#tamination co bus.ings hcs 
• 5465#.orl/4,/.chon/#inloutrotng o spectrvm extending to 200 Mh Povie.94 when inlernol pon' 

discharge occurs me spedrum exiends to 1 (Hz. Sconning 300 • Loadrng used lo col,•,ale loss ol,fe 
600 MH2 11 1 0•,•veri "d've ir identi41'g o Inge I " .1"lon 

S•eD 4 Addihorglnor?i,ivubl•ele5dS luuh, i.idul,igdischorgeof loul•bus• ngtopsand.,thint.e rnom 
• O...·. a ntank) c somplewculdbetakenon:lanel·,se ,·i' lonk,tself The f gure below 'lustales o UHF :con *h d!,cl,urqe 

'e 5.andord rre¢hodb. -lie 1// trum Ii,ves , /w 51¤rlouid oll 0LtiVI4O,ioneopposn,or©ily 
tes' 

Sdep 5 Co•sw;Ifilion * c' 
• Doble DGI •coring .... Doble hos deveoped ./ Ilgo·i•hm 

to mmic tne ke·, gaS fesporse ond gives 0 5 9€ie ,•mberle ·reck Consalation with all *·lin.clied ir th, 1,-e r.i,nogemen· of 
Ihe change In pullern Th,5 metnoduses Ihe key gosmelhod ¢0 tronsforrofs fr. riminlegralp¢101'hisprocess'nholth,sisagrao, 
presert[)GAusedby E'Emaihod. Tnereloliveproporl,criso[Iles, source of ,/ormr,1,0,1 1110! hos nc· bee, documer,led 
corrbu*bjegases CO. J L. 04, C274 CAa.C2, cid'splcyed 
cs o bar choit b IlluNIr,ir Ille gos 'Ignal ;re 1 he newel mpecf of "e Phase h asse•ment of 1,¢hnical condllion 
opM™h proposed nere i thor ,11,5 mellod Is used lo ivehligu 
and illist·c,6·he dear dilerer,ce I!,0,1 13*isis tle·weer no•mel' and 0,ic„ all ihe ir,fo.moic, hos been galhered and Ilie ridditiona nci 
abnormal'-Ils Bnoillicsl,inlhelEEE Gudelourexi]"plpr of irlvuhive tes,s p"omad Ihe Non/orners ccn ihin L . "ored bosedl on 
foults afe given, 't Ihe. IS DO gJ/•Ince on who· o nor.nal resull its condilion. Theloble 5CC'ing E,Slm isgiv€9 ii Tobie 2 
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N.1. N•d¤mc. population 
No,-1•GarD Raascro,le i,i•Al 3 · are OKI 

Somnren• .eu inneedr(.amr 10 
mon- One has a fault, 
det 51.ZON da./,1/ de.Al.4 30 one 1"fr,1,1. is aged 

Uri=.plobl. Uroccepioblao•minp 100 . ·· and another 
.. might 1',ave a Tcble 2 

IiF 2.: fault 

Insbne„ condilion is furlhe, di,ded indesign dielec+ric 
therrncl •nd med,opical an/coraotc a Dohlescorings,/em 
A ty@Kol /6685smer*of . ·schnicol condmon is gi•en in Fig 
5 6 7 a/8 & 7 

All u 1,/ hme beer osse/ed ir lerms 01 design grows witn No need for action probierrs, overall condilion, therr,·al oia dele=#i< cordition. Als© plansfor moetof 
nd,ded 1 !he ossegsmer· is a score for Ihe des,gr, group top the population 
chonger, DushngsandsJrgeoreia Exhaspeclhos sowucore 
a no,ber beweer, 1 and 108 E.en with surrmotion uny aspec /•-e·.-,- e ..A- .....-.·.- The faulty 
40 100 sco·e will be carred Ih.Jgh ord easily recognise¢ ' EE 

1- itisthissum Ihardelerm,re,the '.r*-- 
tra....r 

he msults are /,sessed USing 9,$ 5- ot lh- nurner,cal scoring needsto 
syslernond position inle kgue bereplaced. 
toble• and 5urrl,orhed u5ing o red·green colour traf·i: ligh f code GE The sister 

/590 / beempncsised Ihotthe score,s rol pern"ent 11'so Le transfom/r 

document. revmwd eoch monhas new evidence „ punted needstobetes,ad 

Ourconesoionose©•e 

Once t.is proi„ i, compleled tne Wlewing is node evident 
• Establment N an asset 'gir 4 8 

• Design ./.kness 
• high r:k /ron:»mers intecm,oitne dielectric ardthe-mal All tbe *be·s thol Foil in -he •be e cclegon would ·hen be 

condilion consid,red lor phose 40 of the cond"r ossessmen# procesE 
• /gh risk +rons/wers,n /r,rE o heen. ronment, 5//and 

Phase 2 Ihi·c poltiIs 

TE 5 phase is applied onlY to Jr 15 Inal nove been idenlified 15 11,/ 
risk from Phose 1. 

-- .11'.1.--I Th sphose Eacomprehen952 onaysisohhetronsforner,andrequires 
0'f I, ie le/w Thesinc:,r// linateslsareas•ollov.s 
• Tor, 6 ond copoctance · p•irdings ond busnings 
• Sweepirequenc, resporse/nalys,s 

- 

.... recclice 

*: id:i:=:•W I••1 E • 1/..'I. relearce 

• W ling resis•once 

them!,1 • I.* surren 
• R:liu test 

Note. Expl©rotion on Ihe above electrical ·es" is "ver " . / Lp.'0%5essoer•,fire•ech•J¢•Iro/* 
Append,i A 

0.0 ------. Re%*./Fechnicle.Jrol based on a 

/ Popul@•00 Orce ¢Il the / line le,1. ore pe 101/ 1he technicol cond,/ron of 
/ ·where oil tesl 

daas 

supplerneMed IIi' ./. 1 ./.1.0. •Ighling 11.k 
bya 'r•rmCI 1 C 0.8 . 
reasonable 1,1,Immim:, 'i"""11{1"1 . lt...amount D..ic 1 30 0.8 24 

of 
electrical M.,0.-11 | . 0.6 1,8 

Iqi EEF • leit data 1 10 1 0.4 4 

OJI 3 0,8 2,4 

1 Irk 3 0,2 2 

Aush r. 0,8 Z4 

Top... . 0,6 1,8 

Fo d 7,p•cal•.5©Eimpr:,•ire•e.6•Jr/Mr 1;,hk 9 
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eoch tansfo.mer car be re:,ored w,·h gre"er de·oil This 
is showr ir .12 3 

The res#oring wincludes·Me mech",c•I cond,·icnof ihe 
}rarsforrrer. Wilh the •i90! 5eor!,g for Ihe •lhe pr c¤90,tion 

•arlionrer now • p•ce o weigating foreoch iml jepal 
cnn i assigned Fromihiscilskoi eoch uniflevel 
delermind A toloi rilk of each ·ronsforme, cen •hen & 
Kclculmed 

'LAomes of ... 2 

Once Ilie iesk>ring 903 been complah,d Ihe tollowl.ls A 

made evident 

' H @b //Inslorme.in ler,rs of·he dielectr,c, therrn' 
and n·echon,col co,/ition 

I ./reocc'Ic.e ove.Ilcondrionas're'ltof le/F 
line tests 

• A•octior lion ler.solunits'hotre.-repla'ement 
repoir •na monito· 

' ....r•1¤rrng,5 r,5/. 

'he resulls M 01,•e two arn me,4 odded t' Ilie existing 
assessment. A I,Fcol 4ou· i,sho¥•n belo, 

Conduslon 

Tmnsfor,rer •o, dilin,i ossessne,1• progicm car be e#er•r# 
Inlrod,cd b< using " 5 Iv·le phose cpprooch Th,5 mle,hmd 
c col'dinon 055055-ord car he impleme'led irie' reive 01 ....... 

0 heon?01,4 i ,!arm' lim. 11 oil- 'li|,1,85 ·a [irally hnve 
E][1SWer• lo the Ic':owing sifuations 
· When tc hive monte""tages. How,0 re'Dond 

tooprolecTirritrip. 71 
• To ki•u. co wb,lily to,ncrease "Asome, ialing i.r·N 

· To¢.0.5/entcreplcce (5.?0.!5 yeo·) 
**ormers 

1 An odded odvonluge ,s !110! ·/ method forces 'e LJ|I I|f 
fo moke fhe bord move fo condiflon kid mallienance. 
A lurtne. odvortoge 5 ·he risk os„„mBrt unc res,dual 
lite con finelly be achievec /'oug!• 5(,urid eigineering 
Pr,•*Jes 
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M#,1, rewlia inlo o life *we-t p-i, for powi 
.* * eedes of U 2052 :ht-leol Co9 fe,el. 
...../ 8.slon, MA 

- .. [3] A Wilsor A. J A lop.....se, Hel../ew r. Moncgi 
&mcle 1, Ld« IEEE PES Power Alrice . esbuig. Soutli 
ALic/,2CO7 

.. 

4 .GRE Workirg Grou. 1218 -0.-ragemen'of 'wer 
1}ansfoim•. 

Appendix A: elecirical testing / transfermer, 

In 6On..Jonrew, id,lga In/"Fi 
& 0 Idlisipalion laclor) ts merely Ihe langent Of 
5 loss ongle 11,01 is ea•ed by the capocitive ord CHI control 
re /,ve curre & thol Is present in e diele/w fned Jin 
Meosureme•ts components ore typico ly made belween Ine •igh Head O,fice Cnr 
do O•mand nding befweer, Esandar rhe Roads /0 grou,14, h Igh voltage Te .1 Wadeville, 1422 
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anc low volt•ge winding aid oetweer the low voltogew,idingto 
. ground Thig rreasurementrrehed D |0'50559"Ine,i| u•individ,ol 

*ding hence forning or 'he •reo of celer urohor, As Tin 6 lidfug is 

dependen- on, temper,luve the me.sure yolues ore normolised 10 
20 C by applying a correct foctor I -kL-1.444 1 Tan & Is or evolual,on c; le quality of Ihe ,nsulorior ind i: size 
indepelden, Tcn 3 ics poven to be effective In Ihe detection o{ Il·e 1 I ill./. 

f.|I'wing problems tn lon'fo ..5 of /11 slzes. • L. 
1 /0,5tUre 

• Carbonisotion c· ,n:ulotion 
• Contimiloltion 01 cil by diaolved ·noteriols or concuc,ing Y=I fordes 

1·nproperl, g·ounded core 8, 9 Sfmp':re..i.*...li•lu•¥edAL'Car»GO'8, 
Wincing copocitonca on th' other hond 870|JO¢86 the physical 
rnokeup o' gl I n.ulotion 5,/81.4 4 5 5 ze deperdeit Co focitarce 

"b measuremenlshave proven ..art•e veort' be ..... .. if refeince 
I. 

ie50|• ora 'wal|al)|e Crl,•nge• in the region 0110% would norrall,8 /00 

ind k:otee*trerne winding n overn ent Hovve,er, th,5 'nethod of detecting -1,0 

-aCo 

w,rd,ng mo•,ement is rol as eflact,ve os Mep frequency re.oonse 
or,ol,5,s (Fig 10) 45/ 

If bushings ore equipped with a lest top two neosurernents con be 
perlorned /,c• are ¢ Cl •d o C T// test neoures / condilion 

- - «-rn- - apaci. 

theconditionoitheles·lop im/tion·ogro,/undcore /sulo/ion 
between iapped layer ond 'shing g·ound s eeve. 
Tbe C, ¤nd C, le,8 oie e Fective in ident,ting tie Following defeas 
• ./st.e irgress 
• Corboril.10'of insulation 1000 

• 5// c,rcuited condeiser layer; 
Fg i. Freg,e•c,•,ponseofog©Lndfion:%•er 

• Cont#inal on / oil by de/lved rra·erials or ccnd,cling 
porticle$ 

• Operl„r,uils#Lhost,ieuk,/he Dond batweenlhagroundwd 
.ounting flonge 

Thediogn©Btlcodisisol excit ng currenltes esulls,s h•ed lail ely 
Ee'Fle C.,re•1+5 en .Hern recogrilrIC 

-heexciring currer' is. bproctia purpeses ·he cuf'er,111.51 lows/er Raclro les. 
Ihe.indngof orronslormer gonorgisod underri€}10¤dcondtto* 

Doble'' Mthod u m high v/·age (10 k,1 ona inaves measunrg 
Theecin. rfei• crecles 0 -gv·ir {I.ix in }hecuie, und the flu•:ir thecopocdonceof 'ecapacilorDY Ils@find Ircpporenicapoctonce 
binduces'voltageinthe energisodwinding "-app zeake# e¢ *en tiscon nec·ec ac.oisthelow vctagew,/ Ing. The,u#,oofil= 
voltage Colgequenily, tneaxcitilgarier,lisriol,u•uallyorlya lew toropoc/M4,eldb·liel-sr•110 01!halrons·ormer Thegreotest 
percent of ·he roted lood curre.1 c; the wirding The exciting curren' ud.c,nl„ge of this 4h votoge .esl niethod islho high resislance o'eas 
of c tronsfo·mer is m/ / ·hise componer,ls con oe over=ne. wiere as low vollugelestsets mightsl·ow such on 
• A mogrelis•ng port i ini required ·o bu Id te mognet c lie/ in 'reo cs on opeicirce. 20·ictest has been used verysuccess[„i -pi 

Ihe •ron,iorner core. P is 04en ieieried 10 9 'he %@nel 38 n nurrhecoi yeors forhe " c rig 
current • Contirmroliosorewithin O.5/of'amepla·edota 

• Afesis'ivepo/Il,] equ ·edrosupplyolhelosesinthet/,slorrner • C.ke/lo' crcuited urn"10 1.r! 
¤·noloac • Delectopencircuitwirdings 

• A copocitiyep/(Ilrequired tobuld theeleorical Fiedinthe • Confirmip'eedccnieclions 
ins/lato. 0/the ./.rn•Ir 

-hisls a single ohose le'+ that'"sirtroduced In No' Anler,co Sweep •quency response uncrys's (5Fe• ©5 0 

dagno/,c lool in 1967 ord·od/„Dolof s /n<lord wl,lion lests The I©5s ol ircchonical ,•egnty,n tie form 01 winding ,]eformation 
inthe field Thes,qgleplia•eexciling-cuffelirlesli„Jsphilinlocating and ccre '11'plocamenl I powe Imislorme·s con be ollr,buted ·0 
problems 5uch as delects in » m.gratic core 5•* *es n ,he large e ectromcrion,col forces due lo fou f c./ I .rl# 
* tum 1. tul insulolion. c. proble- in ·he top changing cevice spinkage cous ng In rple,]se c·' 11,8 90/pirg pressurp ard during 
Th ese cond 1,06 result in o chonge of Ihe effedive reluclance of the trarsfam•8• 1,0!Mpoi•lon and relocation This wirding defer·na•ion 
rnognelic ccuil »hich cc,sequertly ofec 'the current reg wed *o and com displace,ren d nor deecled early, MIl typiolly r .,lies, in.o 
force o given Ilu, ihrough the core. a dielecir= Ir ... .. .s le of ./ is,reversible w. the 
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onlyrerned, been•windingofthephoseora ccpocilorte .ferr the imlion tea Iron. rmer Mndirg5 oid meas.Ing 
cogplere replacemertofthe tronsbner. D is Delieen .,5, belv•eer wincing, belwee , bolle,niuloidoul·slgnosThe 
Iheref©• Irrperofive foc•eck Ihe nle•I,¤r,••I winding ord cule belweer core ond lunk, rot,0 0{ these M sign' 5 g' 1 /n 
Inie@my coging Rovisfornee per,ud c.•IlY „nd ·,plwee,i iur I• ¤nd wind,ng. elc I loweve -, required response This r.·il is coll. 
*ic.lerlyclfer,shor:Ircuitevent op•,ce a .inpl,{ed equwalent circuit wilh lumped le ...sler fulcfion of le I.I.I, 

eaflywomingof irnoeicingloilu,e lienceon RLC•amponen-sesdluslroted 4.9 corm frorr which botn ·he mogn ida ud 
4 worning demcion *vin,quB of :,ch g be used lo occuralely exploir the principle phobe con be ootolied For £,fleront 
phenomena isessertia, Frequercy/sponse o- frequenciresponse frequencies Ihe RLC net•o.k ul,pri 
onolysis is recogi,sed, os being ihe nosl Any {crm of phys c/1 d.inoge dReren·,rrpedonce paths Heltr, ihe to ·he 
sensitive dicgnostic lool lo de ecr even ·nin©r tr•nsformer transler lunction resul-s in •banges to Ihis at each RLC Irequency is o 
wirding movel,ent and core cis,locemer,1 nel•.ork, These changes are whol me¢5•re of 'e effechve irrpedo, r• of we are 

The tronsforrne- Is cor.Idered k> be Q lookinq lor md Cm/loy frecuency tke RLC ne»,ork of ·he transfor,1 er An, respoise 

corrplex network of RLC components -he to ·igh ight ihese IICII charges in ·he R. geonet·ic]I deforn·yion charges Il,F 
conirio horR •o this comple* mesh of RLC Maiwork RLC wilhir the trans Grilier •req'eng, r•w•irk, which in lurn charges ¢hc 
circul are #rom the r•,s•ance I he coppe, res.. is per[of,red by applying o low Ironster Fundion ctd Hefert•req,arcie, 
wirding,./.once of winding .... ..ges Wric| 0{voling tre.... to Ihe an hence h /,ligh s le area of 

concern 

Impedgnce .t d,ffe ent frequencies 
relate to t. ·esis•once .pacilonce 
anc Irductonce of o trans/r, 3 -he 

2 1 ''0 
res,s+oncels reloled to 'he Fli':ical 
con:truclion of the wilding Cs,or'ed 
turns, core ei Ah etc M and results iri tge 
ve'lical Enift (de 0# of the fe,ponse 
-he capocrlonce and id:*.e o.r 
reloted fo he geo•epr, oftne,i nding 
(oeformot on) and,•sultino Honzonlu] 
'hifl 0, •reguency 'iII 

.. 

Al 'hs lower frequency . ... ror,ge Ihe 
1 . copocitcnce ... .anslormer c. 

be d sregarded wd the re,ponse „ 
.. purely nA:tive Al these -reavenc,es 

.. th indicance cf 'e ncine·ic ciroil 
dcrn,notes There s ¤ s .rificall 

V difference ntheresponse,bet¥.sent,e 
c/er Iwo p,oses ind 1he centre phase 
atth,slrequer,7/Inge.Ths Bduetotie 

.ECK= 0 -1 INC. • fl•x pc/%// core. The rEAM . ARTFCHE cenlre *u- 
hos * Flux palhs o equal *"nre 
anc 1. ou-er p•ose has t•o flu•: p. 

11€J!117121 
0- differen rel'jonce A D reSult lie 

ouler phases hostwo reso•ance po n' 17 L as cc·npored to the cent e phase iho· 
·191.['ll/&.*i. hos // cie resonarce poi,1 This olsc 

I. WII •li,I,•I•I....0.-Ir .lule.•- 
i"L•NI•Il. accouni nll...$-J- for the d fierence in thes fcM,ig 

1 %1 IMA U ..L. 14.* L.. I•I •i •Ii,•,ift*..I-* 
2 •.'11A1.*liPr.•1.:t•,i, 11 . Kle lirclu' dB values 

-I' I•I•4,.Ilri |-i•Qu•|]LI 'LI 

digvr f •equen q ran€es the 'asponse 
Icoks ve·y ccilusing ond complex os 
a result lit'e numerous regon'rce 

points At lh,s frequency rorge le 
4 ng nduciance donina·e'wi,h the 
inugretic circuil Acliyel, scieonad 
Here, Ihe »Indira respor,se' 0,2 le" 
dependerl on 'e mognetic cirruil 
wflch makes 'he meosureme:,I -"e 
sensi·ive to •inding oeformal on At 

.... 'e highed frequencles 11 e Irdudance 
. 

con becisregarde©ondlhe responses 
effectivel, cag¤citive I 
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Improving the performance and reliability of 
power system transformers 
by Dr /,choe; Kruger, Alexander Kmervi·. Omiciry, Elecirorlics. (ma A;ex A Dip rks, Ak,rl, rw 

Due ta ever in€reasing pressure lo reduce costs. Ihe power Induslry h 'r¢ed to keep old power la,illtles In operoilon ¤5 
long as possible. in n.05, European countries. /boul one /rd 01 the tromformers ore older ihan 30 years. 

With the covancing age <>1 iror,510,[Tim. a Surc whid ig iesis#nce measuremenT Qi o 
regular check c, "e opeicting Londilions 220 W/? j) 8710'V/'00 4'/Atrofls/mier 
becomes more •nd mere impoit¤r,1. D,5501€1 The ·ronsio.mer underlest wos found to hove 
ga5 r•r./,5 'GAI is n proven :11 neonintul i,iI!I ConsF cuousli hign quant tiesolgas,n the oil, 
memod 5Uch ih•t if inciecised pfnporl,OrS / 6 4./ Ihe con( I Js 0,1 w d 'cwn / i,n o r 
hvoroccrbon goscs 're foll Il le cr le overheatirg, Except forlhe.iddlelopoll tup' 
foul· .us, be oraled x>s• ble = soon OS 

snowed I signifc•n f ir,creose compared la the 
Heice impo,toll or-ilut,ie molitenance clgin•Ime•suredvoues -liediffe,enie·io• 
car be per·or-d ir i,me 10 Mid on mofe ·hon 10% or in obsolule vclues up 10 
un •plded lotoi 'llure IFIg. 1) Ill 70 4 1 Pig 3) Ap 2·Sourceso;••nsh,rrnerA,u;•ilw 
I he mcst frequert 'ources c . J.ore Ilie top he devia·ions between sw tching uFw:irdg choprr., bush,5. * /per oil irsulctiw ond sw tchinc do•inwords ore likew 1{OWN 

se 

and 'eoccesso,7 c,quipmen·IFIg /,2 cleorl, signific"t. This i 'dicakes nigh coilao 
In order tc find oul Ille reaser lor high gas res./ances caused b, thaccnto/5 0{the lop 
vo'Jes'{Uener tes' hive •o ne perforned 4. sile» s•/,the'. N:.5 lver plited 7/acts 
t'e t'c·•slorme· Colr,irlo • tes' me-hods are we ·e used wd the cc opei co,i oct surioce 

.vos now coated b¥ 011 carbor Aller o /11 • Slu i. Ina d,nonic windl,g res,stonce 
muL,•len•nce of tle ·Ip seleck)r. ro signi'.1 Fmliwilif•miE// reosi,rprneni 
dlf·erer,•e le +Ile volues ·neaured 0119e fodor, lood kirl.ungerl/[TCI tes¢ 
n 1954 co'll 0£{*Ser•edlFig 4] Toexc.ine 

.5 roll' Ind excit©¢ 0, curran· Ihe ras/115 in inore de/,1, it is .ecommended Fo 9 %0.Wi,lo ·osisic•,re,•D•%0·emen /1 HO 
ee•u.em er io viev· the difference :320 between "IJP" and 
eosuremen• c· leokage ieoacnce ord 'DOWN'vo dig. 5) Tbediffere•cebek 

FRSL conluam...Ince wasup' ]O mi *.I) 
f eepirequencires/orsconolisisISF« ondoher,tw•sbelowlmlio,0,·896, 
a 805 Jr elge,11. 

Dynclmic ./ur of . di#e swi. 
0-21 eque ./ dependa.1 copor,lorice end r Juh 

'looti©0·/Cormeosurerne' To doio, only ihe SlotiC Lehovio Jr 01 1'•e cortacl L_ 
re5,5-ances hos • 'r,al d,sc90'ge [PD, neosurernerll oeel toker into u, countin 

2 
Inaintenance ·csling. Will • dy,ternic res,51¤nce .•0 F FACTORy -r-,3'.4 

• D,·elecric response Ii.,is 
measurement, the dynamic behaviour of the 

WindIngres'/lance."aswement ..0- s-k i.= be ...Ivs. (Pig / .....1//9/PR/9/M 
and OLTC Iest 

Comp,lnson I' *rprin,• ies dlls. •liich v.ere 
Winding res,starce, orernec„indirl he fled lo•, .hen the lem..os,nu<nown Igood] 81 4 Re,5+•nceeD..Jin•crou 
tocheckloiloo...rinc•lions'broken 'ron' cordi'ion Irid/thel-he. 0,/0.S 0||0.5•u, 
and high contact iesis"oriu3 In top c•orger% an efl: cier alialysis A gl,·ch deleaor 'llec5ule 

_ 30. --ne® I 
. 0 

1. 
deD- 

i T./ 

:p/-1.-- . 

1-1 - 

.'19'11 
1,1 -7- 1- 

4 1 Trins•ormer ouJ/GN/fecrivrbuqh,ng Ag 5 DiHerence•. · DOWN". 
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1- the peok oftne rippe 1,4.· I.,inl end the:lope L=110kv·low 

1.. 1- fl ' "T M"]oft,emao.vrogcurrent 95'eseore 
irrponant criteria fo· correa Mtching. Wthe 

•*p• switching process is inlerrJpted, even for le•s 
tkor 500 us. le ·ipple ard the slope aflhe 
cu·renich•nge.c'crnotically 

For lop charge·s in good coicitiontie ripple 
and sicpe rre,5vremen-: for al lAree phoses 

I - d.-,5,Wer commull from ./.sk' bl• ./png UP should le Ir'll' Inc ./le 
./*Nt'•01%* 

for ·opp ng DOWN should /Iso be s,r„lo. 0 100 SoC •C 
2 - .he .....,mmu.* ilis,or 15 ..ehed i. - 

•'CfU•J Fig 7 no• I ripple measurement •or I 
d ver•ers,i,ch 3 in a gcod condilio• = •1- a,h, see©•d,ep a••corrcc,) Pi, 11, #/Ind,['Incek • . 

4 =./.Ii...ck/les.•eur•nf vo•le Fig. 8 shows Ihe ripfle =rements for 
Frg 6 0,•nomic res;si¤nce meosteme•p for the three phoses of on ageo J,ve·ter 5.vikh 

•c'As o'rhed.ne•sw•rn The differences 01 the rip pie va,Jes ware due 
to •he odiarced 9ging of le o ve,ter swilch 
contacts (F g. 93' wn,ch prove5 the mitiv,li 
I the -• ••l ....reme' principle lo charges of 

I. the con/ct,rfu•r 1,· 1 
-.00/ - L · 1 BLP Il•glosls 01 0 ..... fro ..forn, er 

t. 80-l :2 L---=-3 - 

•¢/ 
122OW/'10kV/10kY '00Millron/omiar 

65• -CD••01 10: 
.... was demoged 6, a molei. 11 5110/ cifnu,led 

Ihe 10 W „de ond caused o * rough oult 
cirrert of 54 <A, Allhoish the rronsbrnier & 12 2•5£ mess!,mmeni RK • fo] 

80 7 -'eme•Imer•/0 wos™tc/doH vi,tnin ' 00.0// Aof the 
..d'velf swreh 10 ' r,•ding •]$ short circuiled 10 Ilie 

irst cfi the inflo ww n.osbred •Fig.10) 
A large difference of oppre'linate y 20% 404 

Ind,coted o foilurewith 20% 0,111.·urn• The al -. 

.. 
excitotion curw 01 phase A wo• 34 C MA 24 - 

whereas le excdolion currert of the remo,ning 
1.6 -e.. .hoseg wasll *. 

Leakige reocince end FRSL. frec5iefren• 

A5osecond fe1 Iheleakogeinduc•once m A, .•ostr.em,n, 
&...•Gosuren,2.•lon mea;Jred. The,sec is• ins·rument hos o 

ogrddle,Trli•,ral 
power omp Illier wh h ollow5 IT,eosurerrle'll 

1 • fum 151040011(99 101[31. 

.• 
Fg sh• m•t••f•qu• es' 
lookage i,cuct•rceolthe four, :,la•e As 
m u/ highe N 4 ph m B ond C For hig, 
freq 'encies /8 velues ore sirri,lor 

Forthe mosuremer*ofthehqwency,es/r,5, 
0; slro' |osses ./) Ille ie5,5·Ive ...le 
snorl circuit in·pedor,•e R5C Is meosuied from 
15 fo 400 Hz. The FRS' is •n indicolor {or 

Fg ./*.&/defe••/*/r. 
sh©M circuited porollal slands o•tron4](]sed FIg 9./div0.' swi,ch 'Iniccls. 
conductors. Fig 12/*lecomponscint 
*e *·ee phases le A phase shows inwh 
higher osses 

1€-li 
SF-osuremen• 

Also ·he measurement of the sweep freque-7 
response aiolys,s [GFRA) sgowed ¤ cleop -• 
difierence belwee,i phos,3 A ond the 'hase' ////B/A 
B and C 

Coicks ps of defective •rorr.A)*ne, 

The corcluslon m W Ne {¤ul' wlrid,r g 
fT, 10 maed/,ce r•eoiwi,mep's o. wos ,*upted cid parl. 0- ike windi,g .vere Fg'/De.*w.... 

de•ec•i••e •-Irmar con"ding the corei T" resul-/ in o pon *i#e'. or•.0/ 

M AMEU 2007 



.. 
60th AMEU Convention • 

landelt,Ma-foin•r 

F-T®TD• -H.• -LTOT. | . 

1 \KV be'. 

fl• - 

- 
89 '6: loss.ishuoid _ fR wo/renniono. 

&7·last/....1,•lu;or,0,9.' 
.P Im•Indolp,-1/ 

1• 41tned,w/onbclor•Dflofpre•boord r» 0 11.9 - C .. c•• L wos measured I diltere' fequen'le5 6. 1 
Fig 16 The "'rcurves'howthe In 6 •26 

3": b wate-contents/¢12% 196.2.5'I•ond -\131 
4%. A·•nst,™rcon'Irs © complicated 
4*n Item High end low ¥ohoge B 

• 16•5•2 *»0/ I»•g *C!42 00/ .l!14•gs have le ts i,19,loted to •ank. 
Po g RIP •282 •2 OJP bus.. and core ond ogginsl each other, The MI/B 

,•geudend,#. dissipa-ici loclor is o good indicc,tor i. 
9% Ihe oil pope,:05/'tic, quo|ity 0- IN' 
le 'ingle gopE The dss,potior focor i 
incre•ses ivil cegradal,0,101 oil, wotw 
conlent ord con/miratio' 4/ corbon Fo 91 29&0;Pbushings 
on c olher x ·licles 

Fig 17'howso DF me'sureme,/of d/rent 
insulationgops.kt'ILY,·4ndingtHLI,/to/ Inlg 190/Pbushing,5/own.whic.woG 
wirding (LT) and 7/ wirding to ihe core ID l, stored oulside withoul cny protection -he 
i""i©,"""he'lgophoslhel-slwo•- firstrwosurement¥.csrnodedire•ofter,he 
coite/0596) inle poper ond the lowes/ ousqing was re,noved fronme t/nilormer. 

• 9,245 k¢ RJP 'r'rr,0 *rec• e'J•,de diss,potion fdor *low frequencies. whereos the Becord me-renient offer Ihree-and·a 
Bn 

..' 

IT end T howe hgierwoir conterts (3,Bond holt no/hs and n ihIrd measure.meni ufle, 
3,996) 09£· huber dissip<mon loaors Tge / moie thc• sevel.Tionlh 
windirg 15 ncr in uw ord Mence nc: c lowe· Fig 20 6hows o comisten inciease of ihe 
terper/Die d 4,//er,ice, '/Dibed/uced diss,pal,0,1 fic·o, asllie IJ;5'ing was subietted 
Ihotlhe wair in the Insulehon poper is nol to nobiem hum,ditY and min. Also tpe 
homogerousl, c,vributeo mininum 01 1he curie has shifted I higher 
Crorar,leOSUremeo•onhg•vol•age frBquencies wi,h mised hurridit'. 

bu5|imgs Ir,Fl 21 33kVOIrow,9,r,35oreshown -ha 11111111,11-1 

le bushings wer€ di„.ounled froir ·ne Mran, 3, iner 
0.01• 120: 2. C' 3... . higH <'ge bhing' M clicol components 

e the poiver lors'rmer ond cm:ihve high becouse'heird ss,polio, [ackw *¤s ver• high, 
/20&6of/245&•R• vo tage bush,igs inporrulor need core and Porticulorly 01 nigh ten•peroures Fig. 22 hushhg 5*- ou.I regu or tes' to avoid sudder 4/ilureg These ghows the DF of d I and wel DIP busnings 01 

bu5hings huve o mF/5 iremerit lopponionhe, 50 Hz ford,Here'+ wotercorter;ts os a funcnon 

0 14. s.cordo. siort circlit curre/1 base 11©wing ond 60+1, ihe copocitonce berwee, i Ihm of #empera-ure [5]. 
feD oad *ne inner coidudor Inon·nolly col ed Ihrowgh ·he core Wi·h higher frequen[I. le 4 lest: show und ircreo'ed sens Mvily 
Cll and the :apoc,tonce belween "e 'p Jnd Ihe 04 'e dissioition ri,-re,it *vas displaced / core surloce d, e lactor ne osuremanls 01 
grou/(rormollycalled C2 orer-sured An to "e sk n ellect Figilil. high temiures con.Fared to cn·b " 
I.crea• 01 Cl Indicgte, poflia| breakdowis of terrperoture However' in the lield it is 

Opening of:•edefeclive•rans;ormer thelnlemolloye: T.determirie'usli,r' 6 5, 
not se m' 1o heat up bughings before disslpat,on,acm te·1+ aw. pedo•ned Most / 

The tro,•sforrr'r,vos opened three montns measurement 6•shing loilures ri,uy Le *buted to moisture 
loler Fig 15 /04 lie lutoll¥ damoged Ingress./c.eadysiow,with*ew,9/910 ,•secondle•Ithecssipahonfoeorlorod 
..vi•ding Theinlerruptionof conductar' Mnd,% Insu!¤t,0,1 onolys,sebu5hng,nsulalion M .epl¤red bushIng, and a se· 01 new ones 
can be seen cleody ismuchmoredeloileowl,enfmq,enoscomore wos,neosured,·3/C, bul „slimacid·hm,1 

Copa,11/nie and dissipation lader perfomed F' 18 59ows thediss,potion loclor {requencles [he replcced b,hirgs show high 
0- re5Ir, impragnoted poper !%!P), res,9 bonded In 6 2,/Ms parliculorly $ ow frequencies T he measurement 
paper (RBP) ond oil impregnoled /per •01/ riew bus'irgs •ave Na, frequency reponses 

In 'he po/, medissipation or power tor bushirgs in good canditk>nhe f·equmrcy with low lo,ses also e, Icw {req.„„cl- These 
wQs measured a· ®e IrcrJer•g howod- responseigralherflo•overf'eqlecyondshOM tests Iranled un Int:re•sed •ensitly,-, 41* 
power amplilie fs enible measuremenls in a ow values forthed,Es,pation bcor portic JIC-ly fieque.cies, *ich con bo roolised eosie. ·lion 
widef·equencyrong. /10.-reque'lies. le 5¢ H,maosummente· high ·erroerolures 
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T-D-/ABC wicefrequerc> range which will er •nce'he 
dixeis melhcds. 

.A 

p • "0*-•- - "tip- '& Z.ZT B, comoor ng diss,put,cl factor frequency 
[1-2M•_r-7-1- re,ponse c'™es to fingerp-irts ilis p•sible to 

I :11 detect deg tdohion n 'he ..•ula·,cn ned.. n• 
0· bo¢h transforme' windinis os well as 

%4 al a :09 eorl, 5tage 

I . eo . .6 ...1,1,1, Relerences 1-, 

. Seit .orbpl o•ndo [ritandh'll'rg on 
Fo 22 4 8 i, SOH, ==RE F.,23·/.8/30]C=Ift) Le,$11,•g!tronsforrnoloren Betnabsblegleite Ide 

M./.... 0/ St,1,•schalfern ord 
Theexomplesshow,lhatte measuremeitof prove. 1,ethod of ono ysis but must b Du#th•rgen,OMICROK•.ande#wig 

2003 liedle/nr•. 
le dissip/,on fcaor over o wide frequency complernented by /0/5-0 locate ony#o,Ils 
ronge enable foro bener diognoils of Ihe Indicatedbye*resshydroco•bongoso5!n-he 121 Cle,6*61205: An i,10-tionolsu•ey©. 
inwl•tion foilur- In le'le lower coripared 1../mers In tQ meo•reirants 01 011 nthis woyirrponA! ri,cinteronce an ..K•, 

Elearo Ne 88 1983. 5 01 48 
power Irequency on[, Port,culerl, "low be performed in lime to ovoid adlen ondi' 
frequancY ronge moke5 I•a meosurnmen· Crlotal ·¤dure [3• T -ensle . Imorar R, I<lopper. U ...r, M, 

Schie,Aer S, 2003 .labliestingde-'. much mo, sensiti,e 'cr wa•er conNnts i• tie Pcssible foull ©colions con be inves·,goled . /.r· 6608193 
ins..n nedi•ms 

5JCCe5* 'b'perforri flgeedncolles/luclos .I V L•li ./uheness,¢n •Me•lurnment Ind 
static /nd d,nomic winding re5istance. Sumrnary v.ind,ig An/ E ' Dele'lric Res•on,e in Ol .ape, 
roho ond excta·ion c'rrenl measuremenM, 1.*ion *18% P. D .5'lalion, ETH 

Wch *ecing 'ge pan ormers require leckage rex·ance ond frequency response No 12832,2-h ·9'98 

regular ..cks 01 tie .perctirg cone,lions of stroy losses meos,rements cs well . 0] ABB.99,patio™cloroie•lhemairirsu6tion 
and Im become increasi,gly imponont s:*p frequencY response Dicly' 6 Modem *igh.ollegebJ5kn•9• p'•c !0 nformohon 
The 0.4,6 01 the gos i. 0, is u well power anplifiers elable mesurements,n o ABB 2002 A 

Re-energhing r-9. 
h e.LEK 

ageing ne:worKs ENGINEERING 

As an authorised and trusted distributor of Cooper Industries. 1-,1 

e-LEK Engineering can extend the life and maintain the reliability 
of your Cooper products - no matter how old they are' 1 T-ni 

A fresh approach to service & support 
4. Voltage Regulators. Auto Reclosers and Sectionalisers 

'•81 3 1 
Mobile unit foron-site repairs 
Workshop equipped with advanced technology 
Highly qualified support staff b>b>Nb>»b>N: Extend product life by up to 15 years 
Service exchange facility 
Original parts 
Affordable prices 

•!ZmM//'/'"- 
COOPER McGraw-Edison • Kyle · RTE • Kearney 
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Test requirements for lightning surge arrester 
ground lead disconnectors 
by R Thero•. ond Dr • I Gejde 7huys :skori 

Lightning surge ortesters ore widely used by *times 1/ proteit trans/ormers and other equipment on medium voliage 
(My)disiribution lines. H isiommon pradice tom Ihese orresters with ground lead disconne,lors (GLDs) 

-he furchon & the GLD is lo discor.ect a Ikerelore dropped ocross the MOVs ond +he 
•alled nrie•er 'ror, Ihc nplwort. 6€fore g Sy.m vull,g, veltoge ccross Ihe res,/Or remo,is below the 
perncientealhfoutoccurs. «csh,wer vol·®e of Ihe spork gop leakege 

lend C 1©Cus current ir 'he order In err, 1.-| 51··t i,c•tio, 6 /301 NA 4, conston", 
moinly c Re wresler. Mlect ng le GL[1 ilow /,ough ihe MOVs, 6. res,# d le 

The spe,Iied fequirame,•ls donot•dequole, co rindge The associated energy is horie¥er 
m t:,0 perfurinon(e, duly und reliobilily 01 too low ko generole enough hemllo,gr le he •™ •••• ihe GU.s ccrtriage The orfeier and Glcon lerefore 

in re•airr /,6 st¢te nde{Illiely 
Spe•,lic problems experienced b, Eskoir, 
reccnt,cor5•nrud"/ofco odiralio•#,4, Fol ed oves/,under po•/e, Ireque,•cy 
e,Jr14 foult proted,ori sell'ngs, operolion oitie condi 
G.-) when/Furreslerisrol dcmged loilure 61. 

1/ 
of o power frequanGy the Gl D overvotoge .:.ilion lo operule wlier it Is supposed to 

cccu fs thal ex•eed5 the temporor• 0¥ervolloge ope mie, w well 05 detaricronca JI ihe GLD 
ccpabi ity of tie orrester, le MOVs will {oil due to •veolher ng oftne unit over ·in•c 

/ 0 Gicuild.m......• The MOVs norm/4 W shed·orcui· whick 
Tha probIms had $,grificon• impacl or meons,hat 'el "3/ern .01toge /*dcenli 
Eskcrr'relioD,lily 0{supply Es<am asthereb·e oppeorccross,he resisir ard p/gip The 
Or,1. led / reossess the ,·ilern' ona; te• spark gop .,11 thepore lash o,er ond the 
equire,Dents ·or GLDs Signifiron' defkiencies s'stem's eonh 'ault current will flow *rough NA we,e lilli{ied :Ird :Ix adlo/8 req Jiremeni the GLD Enough he01 wili be generoted 
h¤•e been developed by Eskom 

" ' 
to ersure 

Instontly cnd / igni·e The co,tridge. thereby 
fulurr prndi,•ls will be swiloble for opplicolion disconneairg the eo/h kil frorr 1he oriester 
on Ilie [loni ne//rk .A 

The orresler ardtie OLD wil be per·nonent, 
he poperslons 'H will' I discus5Ion on tne darcged d w H Eme to be replc:ed 05 

.A 
bas c .peroti•i• of o GLD ond Ihe inlernolio•al soor os possible 
test r.qul,emenl• lor GLD' E'kom's recemt 

le/*.ffeler .. ..il •1 C Jildit Jnb Iled e•perences with GU)'s orr ·nen exomincd 
Irid Ihe subs.,pril .ges ·0 'e ./ fel Bo 2 GLD ope•01,•e Wher, c,ne t•e orreste· is sukieded 10 0 Iran5,ert 
requirerren·' a. dis(Asec oie 4 kge, as in thecm of o ligh,r 1. surge, 

Ihe resistance of le 'OV'' will 
Baskworkings ' eGLD lerroorarl, 

A,1,161•,6 ceducetoa •er, 10¥i ¥/we Incompor,son,0 
The inosl lailed zo·,i ,unle ti•ed GLD des gn 1 the resislonce of·.res,slor T'le¥•|1¤gFO[,CZ' 
ConsisM oh• Gpork gop c reRsk,1 /'Ic a 611]nk /.1.- theres," and'hasparkgopwil riseoridlhe 
Corirdge 7485¤5•ccirNferan•clswcho Gpar. gOp J 6,701.. 5.g€ comen#w•'I/- 
GLD sind,coled n Bg 1. /·ough tne or·ester ond !lie coitid,e for : 

he re••,sto' pr[)vides a polh through Ihe 59©rl ilme. Once le overvolloge cond,tior 
posRas the MOV resistance returis t. o GLD for 11•e orrester·s ec,oge current Mcsi var, 

high ialue again, IN 
dE,5,g * v-ge n, ... 1- 15 use slo,idard 22 kO. lii• 

gi edu es and le ort *w ·he gop 15 [i . the 'pe used in ele/'Inic circu ts) The 
que,ched Not enough heot is generotec corlncgr is o siondord 0,22, bl¤rlk cor#dge 
to Ign,+e the =adridge dze to ike vii shor Tliebla,•1:<cMndge wil gnim whsn enouq• 

..U 
- 

4 IS gener•ted Ir, Ille GLD. The =king 1 i duration dur ng wh,ch I surge wier.i nows 
.ke$ through the GLD Tle <.fes:er and GLD explos,or provic- tie merlionical fola •:0 

Fig 3 'he GLD, I.orcperole Ihere•orere,6,1, •4,»tre undgrnoged /·he s.,85* is rrquired te di••ornect flie eorth conneclion 
orie*/ 6,42 in whic, it wo• b /m tie surge condilior fron tge arfester 

Ar;ld or,este. J,loer trgit.,e f,1 coi.dit c„ Toexplainlheopeminot /GL[)il, nec6601, ihe ¤·rester's melal mide voilsfor DMOVI 
to loo, I.* /lowing lour :clcitions blockswhich res.,Il no volicile di, dero,cuil. U ·he ilege ene•y exceed5 the er:e·gy 

Under no'moi power frequency eondmons, copobill ©t the ortslers, the 'OV will fo 1 
6/' im'ker wrde•power fraque.wy ¢he re5!stor Le of lh€ MOV blocks is ve,y The surge curren• will be folle.ved by po•er cold,1,0,S high n cnnim],sor to 111. festance 01 the [requeic, Follow.thrcugh currenl Enough 
he GLD resisk>r is connected ir, se,;t,s w,+ resist. The "orit, 4 the syslem "4" " vil be genernted "41",ile the 
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calfidge, Ihereby discorrecli•g tne ecrlh •oil ocle·cting li·ne of ihe GLD o· a fle'er,• cuf ·er,1 
trom Ihe wm. lh€ orre/e.0,0 •he GLD will levels.The airr 01 tie second o,id Ihird H 
be permonelli¥ dc maged ind will have / be i, 20 'irnulote Im 'sier,1 CO/'hor 5 thol the 
reoloced os soon 05 gossible arrester ond GLD cou d be sub ecled ·n when 

Undamagnd In service -heorresleris required to withslor' 
*Iernaflonal//111,/flons ar,esle, tbeeimpl. E. TheGL[5houldulsowil••:•and 

The •0 moin inlernolier•I 5pecikations t•ese,mpu|seswitioutopealin•, becoi,grlhe 
CLD shou d for onl, operale in Whe surge urre'ters ore IEC 60099 4 [li rose of on 
a•e5ter•Oll•re 

and IEEE 662.11 [2! The lollowing les• 
requiremects cre •pecified m the EC 'eld 'llures 
*ecie,©i, Ine IEEE reQuirernen+5 are - r"rrit. Compllarce with abcve 
hov.ever the 0110©/ identicol. menlioned le,i 

requ,remells ore slricli, enforr•o on oil 
Dme versus cu•em =u• fel orresters applied on the Eskom re]*r,rk 

GLD ap-e,1 Howe•er lorie rumbers of OLD mo •wer IrequencY •ollageis oppl ed ocross opmlions 

the GLD un# hove bean rex>rled In f operws. The duroti• to recen• yeors 

Ant movemer,1 of . GLD !5 recorded This The mo,ority of ·hese maloper•lioris con be 
prcced're,sconducted althreecurrentle,els. F• 4 Aeri,lurnG.en0/0 greupecirto-caleqofie5 
20 A, 200 Aord 800 A • GlDs khol do nol operoje when the offe,•-r 
The recorded foil,exomplescreshow,in operoling lime ot exh curre,1 F,1 3. 

Opefamg dey ies, 
level is plo•ed to provide the GLD's cperating • GLDs "01 ore k>o sens tlve, i e *e GLD 
curve, 03 i•dic<.led n Fig 2 The oft6le, orid GLD,5 sub,ected loaseries 0,•mies orema·vre4 on on grres•er 1•of 

of •nk Ightning curre,/ impvises 410 IA. id in o good condilion. An exoinple is 
Langdur©••,cuire'f'ropase•e•f 8/20 '51 "d two 4, currept Inpulses siownin Fig 4 

The orre/er and GLD are subiecid to i (100 IA 4/10/s GLD...dio operme 
series o{ sighleen long duration currem Disruu,or 
irroilies I2000/5/,ore•ove,peakcuffei, The mives,igolor eveoled ih•t these 
> 250 N Th,pupose©f meli(5,1€5tis.¤.el:sht,e '11¤¤peretions occurred. because 'He GLD 

LoviSil® 
cable Joints 

lovink mediu. v c./1 oinis<123€k• setlh• itandaid fo, •asedorlightweightpo•ymeric mateflas and iseas,toinitall 
quallty Thi· enlire i.,nge is ba•ed on more than 85 ye.,r5 of ...ie. th,5 cable ,©Inl we*s perfedy for transitions 10 
aperienie in the development, production and supply 01 reliable, pol,Ire,IL lable as wen 
ano•a-• .......dcable ....ories 

Thdnk. to I JIL· Ilils,L pr.,dic:,1 al Ivtintages of :110 1 luid - Agent lor 50 J(4 Africa 
Fin,Ing I noingy, the Lo•Ir cah,r M],rit 15 highly 5,i,·abl@ KDR Power.I- 1 Mi Fled Peters 
for applicatioi on ..r·Ingla:ed cable The de» Is en.ely Tel: +27./.m' • Emall::ales@kbkps/o.za 

L. Lovink Enertech b.v. www.lovink-enertech.com 
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operating curves do w grade .vi,h /he approximolely 30/0.0120/s. The *Heclive 
upst·eam proteclion 5.05 ound Ihotolossol d„/ 04 of the threete,+ irrDulses soecilied in 

co·ordinogion con occur bet.veen Ihe operofi ng IC 50099.4 are however 6 /,0 12 Us and 
Ame of the GLD ond the sens,Nve eaeh lowl, 2000 Als respeclively ne d Herences in . 

(SEF) se/ng ol le u.streor protection & the #ective impu|ie cuffen' dai•liur": ure 
device ++ illu"ledn Fig, 7 + CX T•e purpse of Ike GLD isto remove 0 6,led The effective durallon of th. londard specifiec 
afresler fron· *ie nehvork belo whe subsequenl w miLIses do nc• correlcle well wi' ·he 
eo•h loult ,• permanently deared oyuporeon dedive di.tion of yo,col, 01.0 lightning 
prcte/ion /e GLD should *here{ore ensure gel impulses The EC .e I. •herefore do rol 
H on arresir fail i does not oHee the rest pro•]de a good indicalip o{ o GL[/ wilhstond 
¤f the nevork lue +0 0 permo./Wlage copablity fo• typical lighl'ing impul•es 
Loss of co·o/inotien beween *e GLD ond the Addihonol currer• in/vise withsland te,/ m# 
SE' profect on deleols Ihe obiect, be=amle Fig 5 G•Do•rir·,9,4,nes an effeclive,ropulse o Jfalion I belweer, 30#5 
ups-reom breake' c;sors 'he wrib [oull belore and 120/3 1/ 4 requ,·ed 
...conope,te. 

/ le pmmaire GLD ope/Nons occ,rrec 
Accorci'g to Esko.'s settings philosoph' wi•h one 0 specilic moke ord mocel 01.·re:ter 
for rural leede, p], SEF pick·up sellings cie and GLD, dubbed 'produd X'fortne purpose 
sel between 3 A ond 6 A. Tne ·ime·currer,1 of th/piper. lilli X complied lily .i·h c. 
chorocterislic g a definik t me chorocle·151ic 

the lype test requirements of IC 60099.4. 
•th the trip delay sal be-en 3 s and 15 s. i u was therelore su,0,<100 ·hot le operoling Alypirol SFF sel}Ing h05 a Ick up 015A und 

charoctenslic of fhe unit is loo 5er 5 tive in 
o tip deoy of 5 6 The SEF Be/ing ronge,s the zone of Ippical lighlring impulses. The 
illustroled n Fig. 5 parliculor opreslercn© GLD were subsequenth 
The GL[) operotingchgracterstccL,vesolthe 1. I Robleclectoic/dilionol ¢uffer enpulses ,vilh 
9™* +hof -re most commonh used bi 15/350 /s end 30/80 + cie shopeg, ihe 
Eskom / the hme Ofe,hown n Fig 5 i-•./•14- results cre illuslroted in # 8 
Accordirg lo ihese operaling <irves Ihe GLD, F• 6 Ne-GLDopeionngcu•eM The MOV Ic dwre level irdico/s the on, DI•ude, 
O,011 Ihree rnokes will operale ...In Ihe a· /,ch ty /10/ olockS 01 Ofrester X wIll 
S[- elenie,•loreodh foul·cur....f 20 Aond kil zor each o• ·4 wove shapes specilied by 
46,1 e GLD openting times oe o• 20 A 'EC 6/99·4,0, wellas lortne k odditionol 
were lioweve, iiol readily ovoiloble. because 
"e Iriler,lollanul spa•,fleclt,ors onl, require the i 

The 'GLD X' cume shows the current impulse testtobeconduded/20/.ODA, 200/¤nd i- 
wilskrd value.01GLD X oid con becescribed 

200 A The Mo'Il.facti,rers we'e D/wched " 

as •/ tronsle,1 oppoling curie 0/ tne GLD to prolide operofirg times /1 |oiver currel - 
Thw oper¤I,rig poin' ore ,/icoled in Fig. 5 In onnciple the OLD should only operale once 
wilh the 'slor' symbols te a•esler failed. The MOV failure level 01 the 

1. '- orrester should therebe be localed below, or 'odud A gudes 'ith 'e SE .'ings r 'll 
at leasl 

*8 A very d©ge tc, Ihe trons" *,glil ine e*tropo|alion Idied operc,ting 

4 7 G.•re•i mou.&.inn r. cu•ofte GLD It Is cle¤rfron Fig 8 Illallh,5 ling sugge/s & product B Wi|| 5,0/ 0 |OSS „ord·inrewdh EC 60099.1 Is not *e cose, 
below 4 A The monufgcurer cspecioll• li Ihe o,dinal,an range of typlcul co 

0+produd C indico•ec lk,ti• will Ightningimpulies For'30/80#'impulzthe ,©toperoie 
CLD X / operote & 2 M, whereas t• MOV at Oll •Of CJrrents belo•¥ 15 A The•e find l. 
w,Il only foll /1 about 30 kA The GLD,s more corm 'Mn:.6- =,'.•- - 

1.-44 sensilive i,00 le a•ester o.**.I•' 
repode 

which expoirs nemoloperalionslhal occuned 
Me,erefore decided tc omend 08 +. on/ereherk 
requireme•,5 of the line veaus cu•en, cu•e 

Manuloaurer X subsequentl' designed o •ew lesl Itis nowspeciliedtha-,he GLDoperaling - 

less sensilive GLD, OLD XI, The t.ons,er' 
hme mw,t /50 be ·ecorded 01 5 A and it musl 

oped p cuie / O LD X 1 18 olsc ir/liw led iii be 108·er Ihw 3 s 
- Figure 8 and it con be see' tho• 4 gia,]2 well 

TI e GLD *.1 sper' g cw,ves for products A, B wil .MOV lilure I•el .r .r,E,5ter X 
011[1 C £]lirr irn:,Irmprl,allon / Ihe amended 

The tror,5,e:11 operoling c,o,ocfer,5tics of GL.)5 iequirenierls. ole lown in 'g, 6 The 
/ F. MOV //e re/.mus /05,en, 0,>en*on X ond Xl weze also berch·noiked 09/insl O/ ling times or producb B and Care cu•eofGLD GLI from gtheirnanuloaum tnot *ve been 

neobly f-r 
.slv|• ulll,sed ¤n ·ful Eskom nalwo,k for 

Prew're GLD conditlons thai ·he arregler w 1 besub,ected operogi©• to c number / years Ihe res'lls for 30/80/ 
on o dirribul ©• nework. curre' impu ses Gre . /.ed ;i Fig. 9 'he invest,gotion reveoled Ihal le premolure 
The OLD e#ei opec¤·ions occurfec d,ring lightnirg flwedurollon / or, Impulse I. delined The w ths#end vo ae ot GLD X was foed lo be 

3'orms, pred©nlinon'I, ir oreo, iv'ti high 05 lie d,flerence bet#een the lail lime signiticamy lowe. /or •mot / prodwa A B 
lightninigroundfloshdensilies Il,oslherebre aid rise time of Ihe impulse. 06 delo,led 0/C Thr -6/and volue/lheredesigned 
receswi lo nvesliga*e wheiher the specified n clause 8.1. The effective dution 01 GLDXi,sn•Jchcloserloilleothern·odeIGo,0 
Iype losts adeq.ately simulale ,•e ligh•ning lypice' ligh'Ang impU,e• 0]. I51 is bekeen isevensligh,4|855Ner,5,1,4e 
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Thermcip·e·cor]/vioning im wirer 40 
immi,r,ion 4·s 

.. 11 5 criticol tha· 1he GLD s herrnehlo ly 
'0 seoled lor i·s en·ire service life. A •loislur. 

ing' m test s sfec,4ed neC 60099 4 but 

N only requ red on'he Irres/- The Eskim 
/20 - 

i specificolion requires tioi ls le' 0;5/ br 
cond,cied on ihe OLD. The cim ollh,•tes, 
is k>,Irs-Rermollyoge'he llC ald iher, to 
con m th/the GLD ramon sealed 

The moisiureligress kes* 
0 , cons,5·5 ofil,rer 

pols, thernill .echalcol lf/·cordili.ning 
GLDX OLDC GLD. GLD• GU>Xl aid woir , /·ners,©3 G.Ds should be 

•Wi.... ....al sub,ected lo the thermol Preconditioring 
aid wa·er mmeision Fins ¢- Ihe les Tic Fg 9 8€1.4„.•r,9.Ofeurier,frm.5e•,•h§ro.*i.540 

5hone meckonicol pi of the te,1 s 
90..AO. wa,€ noliequ,·ed 

onthe GLD 

Eskom·snew/Wtes'requirements n oddilion / 1}le 5/idard re/ ener,ls of -he GID is s.b ecled lo specric Ihcrn·o 
he Reld foilures'ic /6C099=necperutngtines/lo|50/ invesligihoist/tfillowed vor,QI,o•scan'sthgollwo48 hour'Yclese 

00•ained 8 A ond it nustbe g js. heot rig anc :ooling. colid•,Lid Iii iJ r T ie broug.t fo lighl Ike ract ihat #e requ,rernen• 
therm¤I pre cc idmon ed sor„oles []re #er oflke,/molio®IspecificolionstorOLD,do hi,/4/Jng/V.nk,Fid/mnd $ ub eded to ·he aer m net,01 test. nof 'dequolel„ cover performonce, dvh, and K 

fe liabilily 01 CLDs The weter imme/to, test essenlially requl' 
The investgotior proved thot the sensilivi·y tholth/GLD Is boiled in sah wolerlor 42 Il,Jurl The lollg•ing /JJ,ionol les! it,q•i,en·ents were / o GLD is nol necessorily Jirear across /he and ·hereofter cut open 10 •erify ileny moisluip therebre oddedlo Eskomrs specificolion for whoie ioectrurn & possibe fronsienl inp,Ise ingress occurred distrib 41,0,1 closs surge orresers, ISSOANS upe shopeB Il is 4. *01 recson necesory 

01 I e. ure thol le current impulse withsmid C• ,•sis,once mecsuFenien:s 

hese teblE do •01 orly Focus on the tailurc wi/'/ 01 'he GLD is s•fficier,1 for /,ial 
-he pass crileria i, Ihe IEC specificolior Ein,ply 

rn©ce. Iho• were d,Bcussec n Ihe lighming .ave shapes f evious *c mqu,1 ihot the GU> coes not operofe when 
secfions. Addihon¢ possiblekilwre rroces were 1-,5 -herefore specilied th< GLDs ore sub ecled 3ubiecid to tie cu·rert impulse lesT: It i, 
iden.edondtestroquirerrenkweelormuloted lo•(>con-/ivr 30/80#•scurrer•impukes houeverpossiblelhr•ther.Esli,lernolres'lloi 
eclgocove'll wil o minimun peakiolue o[ 30 kA. £ led'holl (ircultduilr'g Ilie·esl Thesporkgop 
Th•eoftien•o isurgeorrestermon. rerS Reper,•:ve.rge./slnd / 7 Wore obilrl# be pern,arent, bndged.out ond 
on le " i.u¢,0.101 mir<*, comp:y currently ./.willneverope•te 
4 Eslorn g amended he 

fest Mquirema orresle rand CLDoresubiecled to o large 
nLmber I impulses Tbe Eskom •pec;fic¢tico conGequentl, spacilies over I. 50rVICe |i•€ OS I 

Tin·elersu' cole/cur•e !est *M /e resu'·olinducedsurges. Theserepet,tlvesu,ges Tes,67¤9 / 1he G•i] 64 rfleas,in•o 

The GLD .peruhon cum 6. to gmde wi,h can erode and dorroge the Intefl,ol across its lerin,nals befo·e ond ofter win ol corrpo "ilt' 
of the the SEF OLD 1 the the s·<]nclord 

set!,igs It is Iherefors specilied b d on exieit ll,0 tio opei /ing Irl• oLI&/ lesl', ¤5 well os helore 
choraderislics d the GLD ore olterec and after Ihe adc tionoi *sisti,o· ore spe, i•ied 

b¥ Elom. Te res,5//ce should iiot change 
I•o poper by Gelden•Jys ond T,eron 1 i &..elhor, 596. 
,5 shown H :moll s.tes.,ith SIO.v Ose I,ine• 

"L Ils fuller is the mo* severe dut, tho, o OLD can recommended Ihot cnrbol oe 

TECHNOLOGY 1 : "bwedi. Ilist•bershovinlhorlhen.nber 'omp,dionresisters, raiher,hon{,Imres,slu•, 
Pty (Ltd)" 4 sl·d lor el such iMp JIses tno* o OLD be wil GLDs The experience ir surge performr nci 

+5 li 0 01 le 50ulh A-ricon network is ir I le °"° O.eing 0- calon con/os,linn re•,v-e 
Lightning Protection order / o thousond impulses. bele¥ed to be supe,Jor 

Prod ucts 3kv-33kv A 'st ' required 10 50/ m ./I .] Gl [) is 'per/#10,1 venfrcu•Ii 1"5 
coooble of wit·*nding o kerge number Surge Arre•torswl'llve·line or 

Bes,dewihnresisk).0 iheolhersub.compments 
iapabill., low omplilude /rges with so• rise times. The " Re GLD c. clst be du noged du·ing 

-sa•i,qulcke,I•Ilstick Trpilitivr 1.1'hs•ond s.•Tge leM •ril*Te• the impulse ..ta ll order lo en6ure Illat 
replacement. for this purpose Ihe GLE) i, still in ¤ working condition · noock.gea requir,•d 

· .tter identificalion 01 GLE)5 ore sub'.cled'oc Ihouandconseck ofier oeing sub,eaed to eoch impulse les·, 
blown ..LID'I 4:,0. e..Ises Thrn.....flh lifr,Ol,|5CS it ' specified ./. le octual opereting 

mu5t exceed Ihe spark over value 01 the OLD's time of Ihe GLD le measured The 

T {018)464-1457 ntema' gap b, 120% ./mools. must requirementtoro•oper/ngtmeofless/# 
F(0181462·8776 I,¤•e „ , 4, J•,I hont t: ·ne 01 5 * I | 0 us and 3 s far /5/ current 5 afgucbly ·lir mod 
0· kevinri@1@gma Gr 1,],1 + m.shol d be long enough orduous Ir +- ersure Hle power freq'ency dorm in Iici ihotsparkovef occuracrosslhe GLD'sinle!,3/ The ne' specd,colon requires con'irmonor 

gap. -he Iliou90nd impulses gre opplied Mct 11113 operollrq time of Ille OLD 01&As 
coniec/,vely with J 50 s ·c 60 5 inre vol slill ks, thon 3 s. 04fe, omplefion Me,ch ol 
betivee, impulses le impulsote5ts 
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Inlemoho,QI speolic©tions fors6•e ofresler£ f•Ls nioinl, {•i the 
oripeet negleding tie GLD The Bpec lied reqL ·emenls do rol 
adeqI•elycom Ihe pe'formonce, dut, ond reliubililyof the GID, . 1 . 

Eskom developed le following modditional Ns/reqz ene. to 
C¢ nfl rn 11 u GL[k ¤re gl,Inhir For upplkotior on Ihe Fskom nelverlk 
- Time v.Bus curren-./. les# 

• Hgklig 'rning c'ty "rrent,mp'|se 'thstor,d ted 
• Re'elit.esurge ../ Iord DE, gied 
• Thirrnalpreconditoning.... rirr.iersion•e.st 
• GLD .sistonce .scs'.mels 

• Oparlion ..ill'll'es- 
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the virvol hne lo hoN volue en #e / c· un Irn,ulsa oqc ·he 
virual furillineof•n,•puse. e L T Ill 04 I 

Toil /09 illpimip· The oort of cn i,lipul•e which occur; cfterihe 
peak p 

Vi.glor.rni,/or,impJ/se 'hepolltollogruph' £•Ve,SU 
fine or.urient versus Nme determined by tie Iliersectio i bel•,een 
th·irreo•is 01 zer'vol·age crzeroorint ind/e st.ighl ine 
drcwn #rough No /er rce poini w /h e fron r of le Impuke 
Forcu.,11'mpuls®slhereferee.oinMshal be 10%ord. 
% offhe oeak volve 
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toi, creose fro„,1096'090% ofi's/ok v:lue 111 

.,%7 luol./.Ic hajivalle'lle'llari,•?puhe ff) T.e'in,e 
inte-| hplween le v,rual originardthe instont *ell Ille v d'oge 
or i + 14,1 ho; dpireosed ·onclf Its peok value Thisilme i, 
expre53*d in • crosecor ds Il] 

Wove 5Jicpr 1,41 The 540De 01 0 vo|loge or curient impulse 
i, delin/by,he M//I fron, time E ] and the virel hme to hall 
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Network master planning methodology for 
network expansion and renewal 
4 Mci, j. du Pree', NETG,0 ip, ilemci w 'i', Gflo Er' Guirge, Eskarn Fie.de'n 9,51'id"'h" Reg 0,7 

This paper Addrem Eskom'i 1¤te5t opproach lo long term inves,mont in iheir distribullon business· An overview of 
international Mends with respea to long lermele,tri,il nehwork expansion pl/nning I provided. 

-he poper al,0 burwrirli,ies [skunif5 lotest Delive:•ofeledlitpower,socopital·Inrs,ie Trodi;,0,10/woyofenning 
p'mining n./adology *ot inccrporates bus ness. The quontity of povier needed |•etroditio,0 woyofplanninginthe feguludd 
serna na,0 Pe,ld5 key 10 *e su•cegsful ils loconor· ord when i• will be needed; a I 

stoble envircovmen f was Cl·or,c·er:ed by Ine implerarlo·ionotiheu,versolc«ess plan hove lobeplonnen ivelinciance, The Following· 
recently 6.nched b, gove,11·nert A w network planne·'5 6 is -c dekrnine on 

• The •e/©·lsibilities ord ncrldute o: Ihe melhodology document hos been fornially orde-ly ona ecc,on·,ccl expansion ol 055efs 
/, ity wos cleo.ond .oss,rictly conliollod accepled as o guidelirie lo be appned oolh hol meels Eskoir's future eleclricity demond by go ernment 

wah r Eskonondby/,ate#·nscortroctea wrhonocceptoole level of ooerablliond 
• 1he demand was do work far Es/m ,red,/ble.na . to mong. re// ty term es•mcte 01 demand growth wes 

nThe obiedive of d 5lribution panning 5 -0 p,anning philo'ophy quilepo35,ole Wngtenrloocfc,eccis¢ing 
pro,ide m done on orderly ard wit, em vision o reosoroble degree of 
¤t equipment orid fic/Ies lo meet the ul lily 5 8(,c'groild of 'he 'Me/ci' suo,4, i,dus,7 certoin'. 

... .le... cemand ..on .....le (ES') • Ras: ircitomee·lhelore 'sled der™]nd 

level 01 rel,obill'y could be !11 ident,hea lar ,nto il,e ful,1 e 
The ES hos bee. tirough p evolutionary und rolker occurate ossumpnons coulu 

Du·ing Aoril 2006 Eskon Morogenenitcok process snce its inCeptior oppr©Kirnctely be mod€ about co oito] expendit,re on 
Ihedeci•ioes JI.**.*•locce• IC mors ago, ... and 9 InanY #I n"ork lus,luclure 
plonUA"whchwillprovidecomorehensive 'ebusiness wos seen €]3 0 hig' technology . Different nelw«k develooment ollernot:ves 
expesion plencirned clccs/eroting Ihe poc• busi,•cs50 95senl,Gl -or econorri,c growth orid could be con·pored wit' ceno nty anc 
of Ele/nlic.lon to ensure 100% occ„5 t© v.i·homon©Dolisliccheraderislic Thedeioul, b litc le fut.e Agoecs •ch 05 

eleclricity I Soulh Aflc' b' 2012 approacha, overlheworldwas/de/,e / equione/ perF/·monce sy/en feIJob,1 ty 
bus ness' no,4,01 fiwopol tc oe owined and Ind firanool requirements could be 

Other Crl M for cc•prehonsive ele Iric,t, reg•loteo b, qua,/ified 4 on acceptoble amount of goverr ·nent 
ne.ork plon.1.... 44 

;./.early · ive rot,onal 1970s acceleroled and siared hissicwedloc}Monge . Resou'ce pl-s could be knplcmerted 
grow,n,n'ho•veforlow,h A•co/SGISN, TWsechangesre'ledinsomethu,ige•,ithc .·6*rethe ris• wos morogeable 
agciernrrentinitialive/imed©tachie,ing Eltholcanbecotegoriseccalollows The conmtionol opprcxh lo ol•ining 
Qnd ""ini'§ O 'gher econoiric groff . Regulaled sable ervironmend could eosily optimise h (051 0{ 5Jppl, I. 
role ·o ultimclely holve pove·ty ord (pre-19704 •he u•ility. 
uremplovment bv 2014 • Reguloled ars,oble erviron me & 

to 0/ odditiowl c.pacly (1970- 1990 4 ad • tne need -mplonning M 
a.ailchie due to :·coid locd grc/h • Regulated compet,•Ive ervironmenl The plo/ning techn,Fe 03:inted in the 

• the need fore*tans,ve refurt •hille,1 d.a (1990sonwards) reguiated Ansible el,lrollille,i beiwov 
Mo le age ord pe,TOrm ¤,Ce / eu ulpiren 
andnetwerks ock,noreas 

• Ihe increas ng 613 /15 required Gr Power System Planning Horizons 
envi·orn·enlal sm-9,5. servilude 
¤cquisilor and precurement of 5 

equip,i•,1.1 

• Ihe fird,ngs o• the C Z audit on the 
ne•cri Dionning -ie„! 

Ir supporl 01 ·hese igilidl ve•, il will he 
A OeCeSS<Jf¥ to are th<i odeougie --1.%1/nsmission rie·.vork , 

copocity I, 0,0,1•b e lo s,pply the o,ilii,p)192 
lood demond. This »il be done b, co, d,irling 17tti */- ..-tral/mil.inn S hmeou5 n-ork master plorning (NMP) •,id Reticulation 
ne"Adeveloornenlplanning (NOP) studies. 
T# documerf svnnorises Ihe 310rd.ro 

2 5 15 20 
,]pprocch lo be odopled ov / porries 
requirec / e,ec•k sludi€5 ¢nd corrple P,c*tL-IT,ne [yel.) 

NMP, and NDPs 6, 000 on behoH of Eskom 
F:g ' Distr,bu*lor, 7ypico•p;¤r,ing io,u.I 
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- del' poler #ys'ern cal!5 •or st•isii=cll, based 
techniques such cs MoA'/ Cori<> simulohor 
onc conti9gen=yenu•eratio• lechniq J•s By 
u•ing oomge Irequen' ¤nc ./ledurotion 
610 for each componen· of tne nei,ork. 

NMP the probob lil, cf inlerruptions al eoch lood 
point con be olcu 'tad 

Generallyspecking volve bozedlechn ques 
NDP os descrked obove ore more surcble 

10 0,5,/ Ii' planning decisicrs in an 

---- ei.ironme. where a greater 'mo'I 
' unartlin' exis-s /5 1, common n 
liberol sed wholesale morkels Eleclricit, 
morke- reform 18 #eepi. througn I 
world and will most cartoinly rul„nce the -- 111 20 
woy ut,Wies plan the devecpmen I ne,r 
nework- such inil Jences •ill a sc hoveon 

&2·Time.-p. eo.MI,iNDI in-luence onie 50'" Alricoi eleci·ic/,i 
supply,rdusli. 

the 1 0705 ina 19906 :s called irtegrotec LCP process :s i,m lor to ·he RP Dracess as .Ining..090;ogies 
resm€eplonning ond wos choraclerised hy oescr!bed/oveou.vilh INIollowingc,5+inc 
*e tollowing oprime;otio, criten„ Ihot/em lo domncte A voreN / plonning opproo/os ure in Lse 

%.Idwi- le 51,(CeSS ofspec•c,lethods • Ii·iliheswern'ild/ron,ly aguluernrdihe • VIn,mise Ir,Fi depends onthe Npe ofs,Glern onc p/,8 ng governmerd slill In·luenced muriage'll" · Atim ss <upita! mi,rements er,virormeni 
5 rongly - Milimise k./ (liergi,corsurnpton 

• Locd forecosting become more d/,cull I. recel' ine5. the succ€55 01 olonring 
• Minimise osses 

ond fore«,5ting 'cerorics lic slocholic nielhodb 1CS been lorgel, ir•fluenced 4 t" 
tochi ques becurna industry Structure more populor Valuebasedpion,irg 
Lood {orecosting had tc recognise ISM One ma,or ce,rponer,t In ssing In fhe Grlem 4 Deaking, pia,•ning Ig o oecision initiot vas ond the effecls of ·hee on tie plain ng procesies dhcussed nbove is tho, ma<Ing process'hut cori be broken down 'to dem ind /end line 

le cost 01 unreli/dity 01 Ihe prwer sys'em 'ile. i/neric gieps as shcwn n Ti,heli 
• Ide,hf, ng gare,u'lon res/uices inc'Lded or *e unovolobllit• oi electricity supply -c 

new "erralive: such Eskom'splanning proiess 
os purchosing powe, the cuslomer is n©2 lactored inlo ihe ·cta 

arid O5M ns•eca ei bolldi. Der,sive = ely Ille concept of rn,nen,5Ing to,01 0'relew 
n.wpower'lan. cos'-to bolh the ut lily and Iolhe wtor,ler 

Fig 3 ilturrates o general proce'. • Arolysing and evoluating a I le S/tan is becoming tie norm lo selec, the mos, 
corduci network planning and InC|,des e'pan'!01 ollemolwes were nuch mone op,Imal iewri expansion alternative 

d Hicult os the required dala newle¢lures incre05/ identFiec os necessclo 
In 

:...tte: nu.be•ofoptiom orderto calcJIole indices sucli as e,Recled sioy n stepvillh 'duslry requl,emen•s TI/,/ 
unserved energY (El]Ei ond los• 01 lood p•ocp•sop+65*bdh'MPoswel'osNUR 
prooollty[,0.. 1,s 'ecess.'10 emplly Iti; a holisti. opp llc' old led e.es all 

'•.St./Al./. probao,lity techniques. 5.Chindices con ospecls of E'kon D s i,Lution's neli•oi' 
be 

LCP ¤I,0 or,u,Iia•Bd Ir the regulaled used uns¢c,ble 10 ¢owpare rel-ork expon,ion /·ostructure plonning. including the 
env unment grld is •ollowed n the 01•err•tives· initio bulk supplies to I pporl tie notional 
/luges 0/marketliberal.sction. 008/,+he Cclcul/ing probobill Indices for th- elsctrlfico,loncrrve 

/on ning s:udy oblecri•e aid review of s/ay 
orro 

9M-•'9•M•M- This lir5t s•ep I• of o unriersol notureard sell 
./ Ir.... T4„,e. hep,oblen !9 lav,01/ega/.cndwn# Ihesloge forl|,eparticulor//y. be,loNMP 

O.0 NDP 

De•*-,hau©o• T*·ell. Youwher„ouireoim•'9•010. Whet/m Theier"/plunnershoulccllowforidlear 
•fe to be g,h-d? Re- Ihe ram-'. Ir,55!or' defin:hon of Ihe primer, und Recondor, 
WhcT:gl¢ be minim,%8 coiecti,05 of the slud' li e corfirmollo,1 M 

3 1.... 01*emalivgs Whal ollernutive iohih- Qre available@ •hi•ls • •he study o'ea, the recorded nelwork needs 
colicel Me' Neverosi,Jn, Ihul- mQ' a-30||11. ind event,Jolly 1110 deve 'pmunt 'F o problen, 
nl•mul* Tis.houldkeQg./uple§s,0,1 6·alemr·rl 

4 E....1./.am•tiv. twoluate ..clle.r/40• - lund 60- 
Eve, Ihough ner-ork study 'reos ma, 

5 Sele€lik..clter9/11.€s Soleel th• ab•nrtive 1hc· •t ,•i,sh,• me go©Is wit• previously hove been defined, Ihese should 
imped to Iha pionle. 

a ways be rewievied to od,u,t for nal„o, k or 
•ble 1 Pja•n ;ngprorns crgonisational longes 
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Gorher orld ve/ne•work 0/ roon ecoromic st.,cy, which seves oson impolant Orac+on•mburl 
inforrno•,or, inpu- into 'e load forecosl aoss ble ne•ork plcni .,' 

evaluc·a•,• ostud. 
During this task appropriale Ir,Formili,09 Tkelood foreco/lorlheN,/'shoi.Id•picilde 

CAPEX M Su/por The /ud¥ siould be obto,red o lorg·term/r,tegicv,9 01 developmenloqu Copitolnxp,ne·Jre 

Plogers require o wide woriel, 01 ro- dalc ·,nd should prefurub# be b,sed or gec spo ic D 1,„ Litk n E,kom'i c glibullon bu,iness 
processed iricrmation tocompilecr,eNecnve lechn qu,5, wiere the N/P load breu 

CIM plan Th includes mostly rle-work wd lood will be based on actuo mg,/ered ieedh, (]S DemMndsidem•nogement 

reloted dota bu should 6 Invesilgole ne we I a; ih/.lerm ·rendlrig lype luud gro•h EDI Elecki• dis#.ibirhu,1 1.Ldusliy 
m lobili·y 01 irtorn·a+,or relited ic the predictions. 

FIA 
environ menl, Environment•li•fn't os wel] 05 plins for olherservices -The h DP locd{©recost should be u5ec Ds,npu asieii,nent 

such .3 Iransporondwur tolhelo.g lernloadlorecos! A'ulllon@ Inr FS! El•**du•ll 
Specific assessments ore 90/u/ed oy the geo·bose/locdiorecostconir,lurribeusedto 

ID re,ponsiblepones//prov,decomprehens,ve supporttheloodforecostpqu edler·heNDP Integra•c davDIr•ment 
Plar.ir•9) 

informolion-otieplonrers for,illegi,lic lirto sl•dy, poM,culorly in '13ai 48,M significart 
IRP eilheflhe NMfor ND' ele 'rficavion grc.'h iS Sh' Inlegrofed •.ouice M kicipoted. plon•ing 

Th a task h.•her entails ¢ quolil, ravioi¥ and 1604 in,e •n nion 19pi•c ly Ar,04·se exihmg ,!e'0·Clk f L,1)05#ily j'IN horrogere™Jsl•efined 6 i. 
ir,daxing oull nhined I,Worrnol,69 F ekl : sits ,·obwern 5raremer' purpoie©t an©,sis 

4 be required lo verify nelwork loyovt and 
This losk should oroly„ all the oata and LCP Leog, cosi NorAIng 

equipment dam Iere loac reco/ings cre 
nolo,lilable it •oy be necessc.10 informono,•g[,thelee durili••1•,e pieviolis 5 launch ops 0n NDP Ne•var. d-Iment 

0·byothers ouls,cetheplon,ling Or-Ce666u[| exercise to ./Il speci. I recorders to coloil plor'ni• 
os /e required loads, .%4:operators NUP N•·,0,6 •as•er 01$g) 
A iypicol octivit, Id be /0 develop 

locd '·ecos• ord s.ro,eg,C 5,4 CPEX Opcroting.xperdih.re 
adeqLate re•ork nodels repre./rng I w 

The load loreco' is a cu,0 input to Dolh su>fronnlission ord/or reticulation ielwor' R.Ihile,on .#% .ikulc•ion 
NMPs end NDA During th; lask o lood vii·hn ke study oreo Once S¥•tem >1 .vord,-3:1 W / hese models 

•lrulglon € I . 
forecost 15 ce¥®'oped 4/ Is ouse, oil hon been conflrmed lo be 0, occeptnhe 

5ca•cao regioncl demogrophic 0/ hislor;cd loud rep·ese/ation of he re• word. hil , londs Apcstulatedfutuieaie,ler 

seque•ce of pa9'ihle eve. 
gu/h pat'ens. Igether 4/h ir,/4,vch 0, 05 proiecid by Ihe lood forecosting exercise 

Sub 
regional electrlfica+,01 plons, Im ",e •24....,132'V m nic con be appl,80 10 Ille rilwurk •4 4 frOni•1,5- sio tronimi,Rionre,•ork 
de•elopm#.ED)/lons.spadeveoprrenl onol/,sidescan confi,rilhlloilcoril,gs/ sm, 
frome.crks i'Dis ond 0/her infistic"re he In'ing ne/ok 

•mrs.1.M Typicolly;2Ck.-7651:V 

ve|opment p|an. ellen con'Ined Il TI'e plo'iner 5howld Ihen gicly,e ond oddies: S„tim $99/IM,= /*r< (unl# 
nicipal,•tegr•ted cevelooment oihige .oied) plans r 69©rkomings,noccordiraledm•nneione 

(Ill finall, c ec#de'he ./olk prcoler,15 Ih. h'n• AJ,hi,v.I,•indde/,IJ#,099 

/,5 important thol the ne·.ork plorner: Hove been idenhfied 

ha¥e good insight in·o m io·econor„ ds¢,pl,re 'peclic plans Inlo Ille jnteg'clron oi neerall 
p;ons developverts by bo# public ond privote nek©,6 pan, eitherat Q skrole'lc level for ¤ 

sectr. Regiona plonners ond xonoll,ls T/ p/nner, In consultat on w,Ih Ille relevor,I Nip or & o more de/ded pmied level lor 
snould be utills• tc conduci o slrolegic suc. stokeholders, needs k, Inlegrute le vorious c, N['P 

,\ U.v. 1 Go-r• V-A Compll. 1 Analy- 1 Id,nill, \ Capit•1 -Repon!.. 
N,twork Lo•. \ E,1- \ . Plan " App- - 

1 & Rol- of \ a Load F•r,cl / N,twork \ Evalua• 
/ SId' ./. \ I.forr.Ull \ & St..Ic \ C./.Ill' \ Allirn,tiv- Financlal \ Prola•t 

Ill 
Study •Deline E•luallon 'Illation 

Prob'm / 

J ....... / 
€,1.-* .d•Og•hIC,1 · Elect•Ac•Il*n · aull• ne•*ork FQ(•u'll ·.lic! Pr-•red ,.•11,9 

h•ck@i©. ddita •Lina-,lud. rodel. *e, A••rn•Il•- conoam... 
•coll map • M.-rk.-i -.mog*'uc• ·Aril•••,i•ting Mip il-.i 
•howh*Ing Infaim•ilon • Econometr]¤ itul network -p•billy • ™Mic,l *Ir-,nt Plai 
NMP/NOP p•,4Mtallon 

- Loid (MD] *11. . Z•ng e,eful. · '-Il©a4, e•,Ilu,Ilon ... .APP,0.1 
-R•pon. Ouid- I L8,#recal -lulura lo,di -1-•OW ·Financ,i ·NIMP•NOP 

-Mip,hewing Slindi•, •tc ·e,o·b- •An*,i p- -1,ill ituoll E¥••willon ·P,4«lin*1-n 
/*.Ingn,hvoll,i ·Cus•Im-dal -trind·clied -/AIr-,ninl .R,h#/ D-hilue DPA,ICaA·i 

•Pr-.*I ·Elec,Mn. i. diti ·Oam,nda ...11" ana.11 1,co,re ·Envir....1 
SLO'I ·Pi®-ral<Pll ••er@,for•Cal· ·onv•onm,nlil -L#,G,cl,Go•Il•g lar,M• *in-Il 

- R•,wn•,fine -Tr,rw•-lon -Sc•*m¤n •An,1,-rm),ibll. •Economic SEA. iEIA'•1 W. 
StudyAr,• I. r•ul,im,Mi -11©r ..1.4.•Im• 
bound,rl„ • R,fumi,h.f,0•11 -Inl,g*e * 04,1•= 

Pla' *t•lom,nt .rni,tion - 9,ivilud• 
· Envir¤nment,1 ,ub·tr,nirrii,lon 'cqu.1.. 

1.,W.1 - .IGW:•tion 

In»gi,•enol21,ct.]noiton, R•tlihm,n,Tr•rillionanden,lron,„n•IPIans 
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-he,eincude·he follovingplens· Iden•,toodea;um-Im'ives • Dire....... 

• E./trilicolionplon -he ob,ect ve olihIs tosk,s k>,centily • pussible Ele¢•rifcation 

• Returbishment plans newo / solulions on d lo perforrn Ie ch niml • Strengll·ening 

• Tri /mission plons ev/luaticis In t.ge o:/•ves to ens/,e • R*urb,shmenl 
• ihoi the idontifled needs are Envircnrrert/1 plar addressed. · Reli©bil,Y 

Core siould be token lo erwre /0· she 
• Reiab lily plon If is sens,ble lo do c hin' o opolvs' 01 

level 01 'chnic•I copibil;IY oi each network Ihe recommended net•©rl: plon in o•er to ./ Ble./.w:edion w,•ir cus•ome.' developn·er' a'ternalive s more or less eqd conli·mth•tthemitalpr•rarrwi]Islil rreet se•ices is re5ponsible Ir co•olling Ihe so thal econonk evoldon car 60 cone d ord nel income requ ·emerds 01 ·he deloiled 5 Year & rificalion olan Te Is lir, on e.' cl/frolive. strotegic Ind t.ines, p Ini 
typicolly more rele,•rt -c·. NDP s.dy, El 
¤ny lorie derm plur should be Incorporoted Ne·<41: ono yals wil] adhere ¤ the plonnir 3 Roporring, u.provel ond protect in' UP on 
nto o N,VIP slud, Th€ plant 'eclicnis criter o cs descfibed Iri the dis•ribil},on code 

This tosk is of I geiero no*ure anc touches 
'spon'ible k.· prirn// plonl reforbishmen' (•ndthe re.ork planning./elino 

en ell !he steps ment oned abe The Msk 
/lanniag, end /e elece,=Ity dell,ep¥ 15 The econonicevoluoton nould collertively c/ines-hereqJiremenls for 
respoll.. :*. p,001 re'llish¢nant ossess 011 costng [M intuercinG N . Repor•ing, le su,rn·ory reports -he 
sect on planni. vicoilii of the plo• and should con5,def Dolh app voch. f lcings ord recommendations 
ntegralion of plori ot al levels, il/kic.Ing the ccul 01 new infiost,wclure gs well ¤slhe 0 'e plonnirg st'dlies 

trons.,„ on, sub·-rnsn· ssionond re lcullon lile cycle w/ 01 operoling and mo,nio,nIng ' Approval of NMPs ond NDPs in line with 
the copilol i i,es wn' process Ind n-ock re..9 efattive Coirrnunication betweer' Ihe infr.lrucurc 
assetcrectioq valuechain 

Ikeholders *cc,01 erri,hasis isrecuired for Copiroj ph•n ord 4ncnc,QI evolwohori • Pro ect initio·ion, i e. th' releose of proi./ 
lioiso. i·lle Tvmmission »o,Gn Manning into the busiress 
sedion, w}Il/,5 orgor Balior/l, sepor{]ted The ob,ect,ye 01 th,6 %/ is L re[,ne [Ina 

ll ,/,sda *e,Wilm/09 leod tirne 
Iromdislrit•ionnetworkpla•irg ph/se •he .P' ¢05- 0/Me preferred ne'll 

equipmenl, env•ronme•a| -sessrren·' ond developmentoolior 
I' ls Im.... le .evelop . conmon vision ser. tude *isition 
belween all paries i,volved Ir ne·work A! a minimum. 'e cost estima+es sh©Jld I 

Conclusion Inie:-ment orlhe long tern, cevelopment ard based on the ·eqi,rements for tr,e follo•.Ing 
re•e,•al of the network overt me pro ed business cctegcries his c 'c'ner,¢ describes Ihe m gin 5 eps k) 

From start to finish NETGroup 
has the solutions... 

Before you start a project, preparation Is the key to a 
successful finish. 

Your Utility needs a business partner, who love5 to solve challenging 
problems by applying innowative business and technology solutionn 
Intheelectricity wire'and reta l bukine,3 wehavesolutions in: 

• "ospatialloadforecasting 
• Expansion and refurbi hmm master planning. 
• Prelimina/ and detailed design. 
· Procurement and construction management; 
· utility infonnation 'stem' 
· Revenue management ..ices: 
• Protection field se/ices, aid 

• Operations and business management. 

Fora fast response phone Ferd/ell an 0861 638 411 
ecall. +27 123456005 (International)ore-mail 
f.nell@netgroup.CO.za or go to Www·netgroup.ce.za 
Togetherbuilding world class utilities & industries NETGroup 

1I " 
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be followe¢ by nelwork mpar,5,on p annes ruit ess or lon·optincl Investi,en, relued •Nehvork plon• 09 proce55. TI•,h L- 
irvolved in Me loig -e•ni development 04•,ild,1.,1,1 process·orosses.ing •e ubilily of oil ne'll 
plonnirg / Eskerf'S 0 5/Non net.urx infrastructure lo nlee]Indilstry stondords 

I.finilions in respect of exg·ing lood, ful, re lood 
The docurre.1 .11 be con inucusly revewed lorecasls ond /er & tc -oble 2 raliebil]4 •quifeiT,en. 
and updo·ed In order 10 /m In step w I .•e.k Dis+rk'hin ner,orks• All 'vb.'ronsm,56,00 mo:•er #*'. A NMP 
internotional best praclic/cnd ol50 10 ¤dd ess of Gll and the det ulnentat reticulo·ior electrical consists 

equipme, on Iholis 
Sou•h /4 ca's needs for eleclr Lcl energy (substo·icis, lines ond cablesl owned and producrd 'ing 'e network plu iring 
Aspecls t•o• lili receive inors oltarlion in Maged b, Eskon, s Distribu# Group, process *e·e le foc's is jong le.Tr and 
t•e near fuiure ore ne·wort rel,obilitv •rd from 132 kv to W I 400/2 30 \9 stroteg:c Th,sdocume9tction Iie. son•re 
eco•omice•ouohon IlisloreBeenlholthese files ond poper records I: mcui-ed to Rde ner." Networkse.Ingcluslaredur 
asped.-11 be suppc·1 the s!rategic ccpit/1 plu i ond incorpowted inlolu ureupdates scoltered stictures, 05 -11, of lo. dens/. leeded k} revie•·/onc le.!6e the plon in +•a ©f the melhodologY gwideline not "ped 4 well /lablished ir ro:t.uctwre f.ture. 

(1 e roods..ater sewage, elec.ric,4 · 

-he process ing, seem exte-a bur.. .Wrk deveJopment pior •NDPI• A Ur/•/*rk Ne-rksselingloir,iull, com//lole©moinlof upta tho'willbe NDP consists / 011 he docurraf 4.13 or i'Formolly buil· struclures, usually / 
spent on distributic, netwc·k expansion 04 thc• 3 produced during tile lelwork high de,14. serviced by well duLI,511/ 
renewa t rro'Is ..e loc Ic: c proce5$ in•st·'clure 1, e roads, gler plolling process where the focus "shori 

sewoge 

as de r beo 05 *,5 will lower -he <i# of to medi'm Irm in re/Mon to /1 'MR ele=Ircily) This docuient ion 1. 50 ;Inure. f les 
and paper reccics i, required io suppol 
the 5·9ear c•p ml busineBs glon Ind i• 
neeced to re.Few ard revise 'he p/n in, 
thetulure 
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Universal access to electricity - 
Eskom's business plan 
4 /'ee 5060,4 AU. 05«4,7., An'en L.9.719 u.id Fea N'ej, NE »rou' 

rh;s paper addreaes ihe business /'an prepared by Eskon, 4/r Ihe pigram required fo suppo* ihe governmen, s of //on 
universal oceess Ic eleclric,4 by 2012· 11 des,/bes Ihe melhodology lollowed / compile 'he universal 

wip) *,rough o desk top anglysis bosed on 'he besi occess plan 
avoilable geospolia l information os wel os Ibe knowledge and experience 01 both demond side and supply side planners. 

"I'llrovides'.i're'll 'monoting froll/plorond rls,gnlk> rr Jr :ipoli"r Ihe cu ism ried,6,• Irm expandifuie larr=A 
backlog. nigork e,poisioe, lood, costs and essurce fequiremerts [M-[0 3 yir¢,cle ord ref ne mnpl-ng P .Posal os p,ov.ded 
forsuck"I'll,unveol, 40'016¢sis The/AP'lowslhat,"ugh in Phose 

gre.1 -des hove .I,eocy beer, ·node, iruch work sl Il I cs .1·ead / • Phose 3 (i/g fe'm) To e oblish ond provide•i•eso occesstoelecric,·, forall recommend c long le,m 
eprcock lor Lhe oeah,pr,0rd I ihe Jnriersollc=ess plan (dAFI 

Universal occee wos recoglisec *en Preside / -habc Mbeki sioied. 
ES!-G/cornpleled' combined Pnes. 1 cid/ Througn oc ir.gialed .5,6. of govern,reri,.'i 'Ire.*hened reporlir 2005. Tils repo,+ 
im prov ded Ii/.colive dimotes / localgoven,mer•working withourstame,¢erpr,58, E'ko,i Goveinment . wewill w ·hir funding reAuired / Ineer 
eleclrlf cillon le bocklogs, bosed 0,1 voricus r/e gt /ors, spium AorxchhOLzn©jdkos 0£,e/ beleclric¥ sceno f los In' Im *ionsin. 

during the lo le of t•equanlit,Qndco•of Ihe Nation acdress on 149 2 1 c©,neclion. ky 2 004 
Th. objerli·ve 01 Ph.. 3 I Uni l ed •erso occeis is not o new conce•t 9 government depoilmenk w,• opproo.h tc 02 1, deve,op•em wos of c Univen//cers alway, Plon • top,nal ,•sue on governmer,1'5 ag,ndc However, only in 2004 Duelobiemognilude, obnemrogicm.re, 
Phose 3 -I .Ii· i•-0 v¥as 9 cor"ril}ed limelob e oHic lilly e.tended tillie natior ..... iIi,iell 

• S.ge 1 El[Ii,Ficotic' Coverrl,e.' had stgted o cleor deg,re k provide oflord:ble access To 
ererg• ser•ices 1cludingaleclf,c 9 gincethe 1990$ Nat,ona landership • •'°90 Q '•legr¤led relwork plan 
recogn,zd thiot house /Id occess to ene 9 ser¥,ces Is o basic need. A >cc deli,eleslrom Phase 3 +Ilde llieele'Inlicoli,•n piorm, neh·,DI 
M *mistoeleclrcity ree'slhot base reed' / not " mel de.·eloomer· plcnsisd rorister/lansrequired / acl· e•fe *ive,soN access 
The p.oouchan ard d,5/ribuw elene:g¥ ms, be siR,nobjeond *ic considenug Operolion end ony :cmneroal[ 4,nclicns k ensure ne 
plons deloped, hum be long term solvhons. The depulyminister bu5,iess of can suppon the progronlrre 

mjier'15 Ind enar@, sh,red !,ct c. in¢egrcled propron'rne ihn. ",Jises Tba fo,how;ng wor/*am de •der.4/,ad " awore : cornfiehens:ve both Qud a rion grid te/w|©gies will c|low (orel,c/icalion •o be Plan 
sumr,ed 

• Ele.Ir:.IT,or p,In'Ing 
In or¢/der•otements governmenl .0 h ghlighted 148 nead fof • >.'Ister pillining 
e....... for .... groe.ings c. I ./.er of ..... Th.5. • ./egic stJ'll =* gfoups nclude disadinfoged households, smoll businesses, 
srnoll krms a,ld cornmufl• Rer=es # is nece,fary tor 6,9 elearicar • Do·I'lan.gemell 
supply Industry lo con#,bute lowords socal equr, ,/ ude.essi•g #e • Ge.0 605ec load forec•ing 
eleenfic...eed:orphepoo' • Refurbishmen' 
Ele/malon hos nci only been rrentiored 1• ra,ionol wdresses end • 0..roho. 
4,te pope s. hui al:0 5eives gs o centra| 'ornponer:• cf ·ne racens,fucho, • Colmer•I 
and ch•velopmen-plar's (RDP's) Infraslru¢Jredellvery progromme. 

• logrlrile .,d ....onc·gemen' 
'AP pro•ect context 

The Dep//mant of Mineols ond Energy (0,9 j conbuced E:kom 
Ihroug·" /1-915 to provide o unlwersal access planning opproach for 
eledrificatior 

In Februl' 2006 E51-GIS pretented sat,st;. I Elli, IME Ind 
AMEU .ihlch Ind,c•ed o curif bockleg of elecrificotion co,neMI 
0-opproxi,r•el¥ 3 million househods. w,Ih Qn est,rroted •quiremenf 
of'millionconnedors 5 2012 

7he wori:snco agreed mci o pjan /0 monoge 9,ve;sol occegs is =m fequed ard [,/1 offered / prex·e o prooosed pro ec¢ rho,ter on 
how :ne pbn might Le prepared 
Eskorn illrough ESI GE hos conlacted ¥ th DME +0 under,Ike this work 4 

and ics struct i,edthe workint¢ th,@e *Gses w thsuppoff from von©us r-- 
/6. 

prO,ectte•ms. (ses Fi/,15 TI.elhree phase. are 
• Dhose•*rierm),Tolorm/Mohghle.el/I,•r,n,ngpioposcl 

to ochle•e unweaol access in lire w,Th governmen! obled vms 

• P.le 2 (med,Im le«. Corn'll' I p...ing proposol per •g.I· .wrcm,re •hos• **. 

*EJ 2007 
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Pha,e 3 Slog, 1: Ele/rificolion 
CURRENT NETWORK STATUS ObJeclive: 

Stage 1 ollowed Eskon to goin a oener 
urde•tanding of /9 2/ent crthe progra-me 
ana providled for benter Sroge 2 „Tincles 
The ob,ecives of Stage ! were lo develc- 
un,¥e•a| occes5 p|an,•o,dent,4 enhoncerner. 
/*Muld improve plonning in fu•re iterations 
as well os de,·Blp o busines, ccae. In order lo 
mie,e Ihese 14" uss'he ful o•,ing 5'reoms 0 were mobdised 

• D.to mologerrent 

• Strategic studies 

• E.ctrific.io'andne.workpicilig 

* le integrated planning 1. Sysf€m (TIPS) 
en.ce.ens 

• '.1•9€, planning reledolog' 
Fc 9 Nehvcrk ronspr•,r'5 

• Proginme ond kimey monoge,IM 
• Eskom 05 well os municip' elaclfilicali- • Tie currer+ e|earicir' industy 'truclur. 11 Scome 

loads ore con5 idered with regu 06 10 Ihi ossumed to remin during the *,rnefro•re D· 
The foll J•Ing scope w•&¤g feed wilh regal' 10 001'Or/l 5/·tronsm " on infrostruclure le pro,ect P|o. .|• ioye to be asses•ed 
Thece•elopmen! dthe univewal occew plon plon. This up:lated in the wil of Indu£Ir• was Micered for and 

/nd ng 

• Oniy E,kom orecsolsupplioreconsider/ purposes bv' m. pol reslrl':tJr 
e ec rificalion i. 

b the de,elopment of •e conneclion was no, Incorooroled In 'he geo,potiol • S·/tegcs,vdlestpre.Idechighlevel,lew 
schedule expallsion plon reg" ng ·heho's/old gro/hosinp" 

1 W 1 £Ylig IL IL EFECB m Er | Rei nOI iability and salety you can t,ust i 

Solutions Switchgear Service 
12kV LMVP Indoor Switchgear 
· Reliable 
• Safe 
• Vacuum 99, 0 
• Low maintenance 
• Customised to reqi,!rements 
• IEChpetasted 

LMT Retroilt 

• A.,tomation & Upgrade 
• Manage risks' minimise cost 
• Genuine Reyrolle comoopents 
· Expert LMT kncwledge 

H 

www.reyrollepacific.co.za 9 
*/le Pac,lic Switchgear Reyrolie Pacific Switchgear 
NmwZealand - +64 4 5683499 Solith Africa - +27 83676 3988 
Email - sales@re,rollep.]fic.co.nz Emali - Ii*,grimlh,@re,rollepicit.co.za 
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Green No - Mehvo*g. elea,*MEon 
con procee• on• oil becki. ir ··, s .* 
•fan¢or 00 6upPled 

&•/lohn, =lined new,rks 
elecicoion r,n pil:* -•h cout,& 
hu# oll .e l. hi i J.' 'rea Mn 
beclanied, *I•g ho• token piece 

1 Con-r• 0,•6« M ele•,&61,- 
c•npro(eecwilhni,tie••r 

'.2 
-- *.ino 11. le!:inn e• 

1 I// N-ork bre•UrCOA-*hon 

during PI'ases 1 0•d 2 of ·he programrre v•as 
as -oilows 

70 /0¥ide 011 I. p eviously disacvont¢ged 
I 00 1. S,uth Afrcon households w,In Ness 10 

ba• c electrich 4 2012. 1„ le following 
Giophl C05Pp€rro•,ee:onk•ieder•". cogcitions: 

• Grd electrification w'I be „i|,sed, os on 
option 6/oee while //knrologies 
will be cons,dered cs o means of op rrt.ork in¢enn. /10./irg tel rn .r 6.her an[,1.15 

(I.VA) The eleenlicohon soluhog 
o.d ierwork planning /0. 

Urbnn Prxlo,mad 1,00 conducted several wo'kihops per reglorl In , Witninthecor-Int5 of¤cce•tore5ourcBs 
...&/ I . 1,25 which i,e, andtiwiles@olternotivesol•,orswi be 
R.roll 110*1* 0.85 . Filled in dow gops Ind pologon,5ed ·1. reploced 1hrough o preces; of cont,nuous 
R.,•12 7ot 110 0,80 Droloclsge©spanollY i.provement i. 1,re 'lh the expeded 
Ru; 0,875 0.65 csset ifec•cle o• Ihe glie•notn'e6, even d 

• Prepored irtelied developmell· plans the process co•t r:•e5 beyond 2012 EWe 1 anck vCS* Cles (!Dh olig ied 6 year connedion plans 
• Inremieareas"Aeregrid electrif cation 

• Ide'lfed ne/crkcon",nis 
6 bus,ress 19 1....le. technologies con include - 1/ m. s plen ond the 

• cose!•conberetinedirSlageQ. Bera•ively planned ner'orkexpon'icn ¤3 solor, gos. liquid lueis, nin,-grid, 
eleclrif;cehon proiects M- tie 6 year renewobles, and 9 ornbination 01 +he 

Deverobies penod above 

A..ecrulliver./CCe.*. At Ihe son,e timer Illes#ralegic stuoes,eom • Househo/tobeelect//*illbemineed 
prepared o best est,rn•le fo•.5 'r or the gro.vih und to aulhorised //ellenls r/oc cined ond • Conce' .le'Ge 'pprcvol (IRA) 
provided Ihe inform hon,n tlie required format tribal iond•, ouf excl & dec low,4 

orciech identfied ir Ibe fi* Ih fee. years te le electi'[ic"ior e'£ rebiloi' 11,1.ing unptc/i,ned mi, ont *,emenl• m 
I G.05/ i.1 repesentmion of le proll' s}rean, a' inpul 1/ ./ pills un50/ ground lornolions ond o,eas,n Ilie 
• C.5-ir•gandles./.9,//lepro,essil floed lines. 

Phon 3 Slage 2: Integiated ne•ork 
Sub·frorsrn•,¤npl¤n planning • Abasicsupot,refecsle,he follox, r 

• Gene,ulion ord t.·,srnission npi - Grid: <'OA, 0,6./ ADIC 
The primciobledive 0, In-egro / n evork 

./. o#commer€Ja#, 0....• plonning s lo develop traler 'Ions Fo' 0 20 - Nor-grid 50 W peo. so (Ir s•lein, 
opplica•ionstormpo£e T{PS ¥eo, /*/ oll yeglons =he •n.Jr-7 BeckJ. 
• Design specilk.... enhonce TIPS . Maler p crs .|I be dive|oped ..ording I 

the r,iuster alonnlry -/hodolog, developed The Census X01 i//mo ron is generall, Fu•wre pl¤nning Ifer•tiors 
in Slogel Vase#*sw'leiblenework accep/do540 formolwarioslaccurole 

• Er'.ele/101•he=urreil/&.incs/f de•elooment planning end =cialed piqe05 
p.....rne]11.dology over.5 5= horzor -heseplon'w,lip,ov,dr "08 2012 

• Busill. ca. planring i. pul 'or infr.....re pro•ects Le..0.• 1887 * 2188€65 
ipquiredle supper-electrilcotic,1 pro,er+5 ir 

•proo.4 bol Elon, ind municipalore•s. B(118 Cme 1989.1 28407la 

Se'lemen' do•0 wosequ fed in graer for .igh COEe 2 Ill /9 3628854 
Mur,5 0 f / 405 e 3 Ihe electrihcol w nd network planning Table 3 8uck'09 es#Jp•Ims, Esk©fr 5.*I-· 

...ri fc develop geospchal plans. -he I 5':ge ? Comple-ed In January 2007 
clato maiogement sir€orn Ir,¥Nligated Acce/d andapproyed 

Ihe ovoilable Eskam d/0 0/ 0//ineo , 5%/ 2 Approvedund in,hoted in Februor, Cent.d 30 000 

settle•ent do*o from Insi:tutions ncluding 2007 -m 120000 

the Depon"in of Wa•er AHails und Forc5/ Nor•ir 75000 6 /Oerlocuses on the metiodo|ogy R 
(DWAFI No. W-rr results 6 Pllase T2000 3- S-oge 1 
The regic,5 were Ils© •q6esled I provi• 

So.,ham 10000 

Iheir -hee year rolling plan5 8 9'. This dolc Methodology tocoo 
16,01 

•as analysed iii workshop• wilh Ihe respecti. 25/000 Deboi•,0.-ersc•occess 
fegion5 inordm'.30Ive go/ Thed= 70* 4 Cornechon, po55,b'e w'+4in 
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source wi-h regards lo de/rm„ing The 600.000 - 
elearicit, backlog. The ce,sus question 'rom ---9,• which Ille e ectric 4 backlog i• o erived seeks =000 
todeterm ne Ihe ererg, source moi.4 used 
by #e nousehold for lighing purposes 400.No 

Ce'505 'forn¤tiorthereforedoe5,0 meosure 
300000 

elictric g grid con ne¢ 0/ explicitly but t 40- il 
measures' h©"efold's accest ·0 e earizi• lor 22 000 --- 

lighting purposes. 
Eskom is u tima*ely ini/3/ in the actual le[,00*1 

m.berol corneclim/1 need to be made in 
0- 

crdertc provde -6--4 14./ 
-/Im lee Howe•er. 68,6 0 COnCept6¤| d,Herence *•an N¤,th & 

6% •CaFe na.P,1 IL-po - gl vihst o phys,co' elecic,/ * Stale conneer¢n or 11.. 

5Jpply ond the oemogra/ic conceol & 0 ;/Series, 541$2110,879 24,764 28.632 828,060|312.384 124,847 147,0BM 16,1.Sae hous/old 

I Se,-2 28% 6% 1% 1% 27% 1 16% 1 el 796 8% 
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whicn do #ot hove acces, ·© elec·ric,·, 3nd ... 2 ./log por P .¥,fl. 
1,cludes 

• ·Bi.... fields· or in S - Pote,t,/1 

tonnections tiot ore ivi•hir ¤ ·onge o{ 
300-5// 0!f exisfing :,re·p•iddis/,oufion 4•- 

trorsformers 

*Greenfields'-polenliclconnecronsth' 
are c>L·•ide these respe/ve boundorie' 

* Kninfor,rol•oisingpro,9/caprovided 
by regionol pla•.' 

The g elorc opproach le deterrr ine backlog 
WUS 

• Exclude non·Esl=orn swpply oreis •¢11 e. 

muni,i/lifie$ licensed to dislr oute) 
• Esgo,/ 0 bulfer of up i 550 rr oround «11 

Il ele/frificat on trorsformers 
• Count oil ho„eholds from 2001 HELP 

Imph 3: Accelercie. co•ne. onsehedule, •0 cy,s.. 
dux:e irside ond outside / s bu/r: 

• Brow, lields linlills) determined f.m -he 
u,in•oethebuflerlesse*i•,Dg prepoid 
customS,E 

• Green {,elds de#.mined as ihe cou.1 1-0 

ouis,de 'e bJHer less existing lond N 
cuslomers 

• Resvils/diusid by 5+rotegic 51/d es 'eom 1- . 
delig dotg to provide for growlh during *he 
period 2001 to 2006 

Filling pece. 

A classical planning oporoo¢h could not be 
applied /0 / s ossigimenl cue to the snoll 
time {rame, A high le.el quclitotive approach 7. - '1,12 

.gs taken which relied on,he kgowled@e oid 
mper,ence ...m electoliconen ond nelwork Gro/4 a. tedconre:*onschede'e.¥••NF07/08opp,•db,4/ 
plonner5 4 0/. ho¥.andwhen oroiects need 
to oe compiled lo achieve Jrversol 'cce" informot on *m IGI5) plolforn Tlie GIS represen, pro,ects /0+ hove been ident,fled g te C|•Ctficity is./.mod?J w..bud· i./idionoJ'r' 1./,u,ren .•sk.mJI)ree•eorrolling/lonoswell 
Three,·,04<,hops•recondurjedperre€,on of evc Jo·e scenor,05 ob· e.,1,les 'he er.5pwil uslherer•' i, g kiownoccklog. 

olon cid facilito•e which la ob,adi,ies -re Me To represen/1/ me costing -•Ing Pro,ects in I curreotthree year ro'ing plon 
• Works*p ] Demand side planning l. DME regionol elle·rq,5ulion inonoge.= were re•,lewedogoinst network copacily Pro,ecti 

invi'8,1 +0 Ihese 'es!•,or15 10 ensure os close ,15 whidi were ,iul possible d,et© net•,orl: copocity 
• Workl/2: Supplyside planning, poM,ble IDFalignme/givenno©·kcapaci·, con/rolikwere:novedoutafthethree,por 
• Workshop 3 Araliso·ion Cor.,01/5 plon ulld *ceo •1• suet;e al•ern- 

Fl'riningdecls,or6 to/nrihe.0,6/0 4 Ebkonclodrdirotim pi-ilers weic reque51™3 Tnerel,ainderof prolectswefelherallocoled 
¢he *"01 ond ne#kpm,ng manage,5 to define project pol/©ns{of 'e berklog onewprole/sor,loochieveneelearificim 
weferect*def] 5pOti'lly,ion Ar•V:ewgeospahal id-lified ir the worksh• These polygon& inthe 6 yearper/ cc:oid ig /: 
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• .....ce&/ple./.h'.9/1./4..• FIRENCRIpe 1**U•»*1 rei,jt. 
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• _0€ col r..work ....ion 

&/derergyesf,nlOte 
lid trecist: we·e de;,r, id 'bugh o peress .... .. 

of dele-mining 0 1 #ti aied Afte, 0.eisily ML,•im,rl 
Denond //Vll loric .. !11· per 20 A corinedion oc m 
funclion ollie scltlen'cn] del!.ily 15pe Tobie J 

Lood growlh ca,vei, La6ed or pos retearch, v,ere 11•i i 
cop' e, Ar ead, se#lerrew 07•,gor re eal,bjish ™ 

chonge in ADV D " 65 Qver o "r , ve•r period 'rn, 9 
hili¢' -0 5atuiution voluBt. -hese ADIVIC voluss w,se 

thei mulliplier witl• Ibe numbergi connetlions Fer veor. 
19ck ding g m/h, k e•t•b[ sh c icod fereccst 

Energy £on,en,/,o„ wos ,e ofed J Ihe ADMD v• lues Marketing the Bvirolight EE57 Energy Efficienk 
usingtheNR5034 -oad Res,orch dato 14 3A from Streetlight WorldWidel 
rhe loc,2 'recos#exnr•,se wge Nien u5ed •0 0,01,6#be 
addit on; ge·,erotior er,rgy required *fPIPE: ..A.- •.4/9*.4 Ne*+cons.• 

The mig netwcrk coislrolots per network breaker 

were evolucted lollowing dgcu.tols wilh le In ioint venture with tgodo ••rpi Pro1ects in procuring 
»ork ploniki //orised (see Toble 2. a Residential Load Management System for 
Existing Eskon, pfcleds offecling fhese consfrained eThekwini Metro. 
net.orks wer, coptured ic determi,e the siotus of 

Ihe ne#* from M 07,2 enwards. This wrose 
hignlighled net•,orl'ihot hod c 'to•u• oforinge 0, ed 

b„/ic i did i,ot nove streng,Wning/copocity pieus 42£10/¥12.- 
inplure.Fr 

Providing a Semce soluNon, compwng of Ado-orol sub.Irorsmissior e.ponsion p·©ied' we·elhen shared i:lenti]• witn 1he Areo Ne work Planenlo ¤ddress sovings and the•e main*nonce con#acM, 
constrairits /kirig ,/0 accov/pro,ect leed limes The {i,ial to all Escolek companies. 
I:stof expu,impro eclscontairsboth/,rEr,1 hDPIEsler 
9 oted precK os well cs £ fo,clt thoto·e necessilaled Dy 
Ihe L,iver5clba-Jirement, There'#chonge •*fRILE-n -".. C•p. rp.v•t- 
¢90•,6/r*01'immoing.0. red' gm• OVef 48 

impleaotion penid(2006 - Al I Currently installing a RLMS in Sol Plaotje Re'lob#hy Municipality. 
Rellat Ity :riter,0, 05 per regional p'ferences wers 

appled into the expons m plcin ig prcces' 

Cos'ingondmod es•imotor 43£2*644" 
An eleer,fi<ction c" cura ond o"ocio*ed r,·•ter,/ 
rol,os ware d„yelepad 6/ o sompie of recenilv CurrenNY installing a RlMS at Nelson Mandela 
mpleled pro,ects with differenl se·tlemert deisilies Bay Municipalily. 
forlplinifigmade,Ise'Grophll. 
Sub In".11.5sica co:+ 1,odules cic ro-,03 were ¤40 

de,ived from recerlly Col,p|eled Drciects for the 

Winning mode *022?Z 
Resoute Fequrremen' Construclion of HT overhead lines up to 400kV. 
Resource es,ir,¤·es both it electrilicolion ard „b 

tronsn,*evelwereil•de/r *EfrgE U,&44.-•--C • C©'sultor·s --i=-J .*n„ 
• 5/•evors Fleet Management Conlroco,5 Afrall, rred,vm aid large). designed for 
• Municipal and Government Departments. Reiu[ts 

Seck•09 

High ond /.9 sce;,opos were developed 05 0 of 
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nice spiginmme 11'sorlievedlhatduato= igdownofeledrification 
prcqial·inies ir 'e Fecenl Ye-f rror, :casul·ants ond conlroctors 

- ass'cloted w th electrilicalion huve either 'Inged th•r focus or movac 
- lonte,i•Ilonol morkekeEewhere,nAME¤ Mony E5kcmresourceg hove 

6 beer redepto,d 10 /her depoMine,# or hoie moved mince ·he 
e•clnf catior •rogromrre weE c- ils height 

1, Funhermore equisment end rralerial for ele:Irficelion prole* M 
- 

111I11 $01#/ internallorally In irar, Irstorcasond orces os well ass'pply 
are nfluencedb, Me,01 focto, 

m- Tobie 5 5ummo·,ses gh le•e ashmates c• mai·Ils and raso„ces 
requrred e ach.e. / Anol ©coess by 20' 2 

.... 

Crillkal success fadon 
G.oph 5·Elkor,coMe€rio,he,07 • TI a plon Iscurrelly bused ofl Eskorr 'reas o supp!, only Ir 

order to haye a notioncil viv of universal access and lo reine 
the impalc of rr Jr cipol orecs of 5 uply on sub·trons missicn. 0 is 
cruclol Iholmunic„lies tiot supplyele:Ir city ore irvolved In future 
iteral,ors 

• The dck, on -hich the elecrficutior plan wo: bosed needs lo be 
vanfied Issues .,Ih ihe 5elt/me/ do/ hove been ide,¢ified. /ture 
praiections ore based or, Censu, 2001 dot, which s old ono 
04-f//mi,nu, cipal,e,/ 'eaccumy/ /Anshould 
be enhoiced Illrough +he „e of sotellite image, and/or aenc 
phalogrophy If Ih,5 is done, on updole to the plon will be re,0 -ed. 

* Tbe ggsp/lo par should benuitoined on c regulor bois fo 
e„uie Ihot the .fo.motion copt„ed 5 not 45*, going Fo·wct This 
-uld require regl. update'-0./plor wili'put f.. the region' 
./.fri .ton planningcocrdin, m, Ic,0 de¥el©pnento,d orolee 

G.op;18· LIAP,ner•cEe •9 dem,nd eng,reefing 
I Iii'ii........to'/2/ftheprogronmelonfir,Jes 'is.ill 

ihe modell ng axerc,se to illustrole me sen/livit, with regards 0 14 nolonlyollow on ua-e 10 Iheele/r ficoion plan and improve the 
assumpt ons In orderto co/truct the 'igh ca•e scenario, it wOS assumed uccurxy but •ould encble Eakorn to produce noster plans over o 
Ihal gove-ent mpita| spe/rg is od,usted 1 0% up.ord, and thatihi 20,9 Forizor, 
AIDS orevolence rctessourotoond declinel© 18% in 2012 For the low o A supolie· loruni #ould be held in over to gavge le industry 
cose scenanc, it •ososs•med htlhe goyemmer-sperdirgis 0% IMr cgpccily ond complete a progmalic DIon 
// *e base cose ond 6/ Ihe AIDS pre·,olerice ·c,5 rernair consici • H s importom to understand how the nat o,ol €|SCM!ficali,n 
ot 2396 The 1*1,5 M lese •osce-r,os for Ihe Eskorr oreos gf sJpoly progran·,me will be glected by:nduslr• rest·uctur,ng. 
con be seeg in Tabls 3 ond Gmph 2. I . re' c..omers are clinic. to * r...ork ds crucill ·rot 
kceler,Ied Bior»meed 2mrgels gro ,¤nal expa,lsiors ore mode k> serve ihese cu/orrers e.9 

.ion of new ·echnical mice 0•05. creation of additionol -ding 
• ke,000 1 - no ccm/minis Graph 3 depic# le acceletted points etc 

pkon wilhou taking constrnifly into account b the E,kor, area o 
SUPP\'· UAP business pkn summary 

The fraximum numberof geos/-,¤11,0 ocoled 60:Idogconneclions The cosl reflected in ible 6 inc udes the :ost of inkastrvaure p·olecl• 
ihot con be done belore ruir ng ink> network constroints car be requirad to support Eskon ond municip' weas elec·r 'colion. It 
seen inT©ble 4. ind./5 li lli I [skon 'reos I s.pply eleclrficctic' prole. lut 
Sulant,/ irfrns/ruc Jre •ill ·here'cre be requ red by 
/708/09 40 enola 4/,ar,01 06 

• Scenan© 2 - progm//4/: Funding ollocaled />words 
143980 5002I9 517623 •493548 ·18C 057 405315 48 E'korn eled'licallonprogramne by Go•emmeitior 

/07/08,* intha orde A lbn [excluding VAD 757269 10.179 '182878 1127729 14./. 085/07 

.uming le budg' ond cop r,ection f,gures for FY ....6 • 2S 970 27•01 29437 23797 26814 
07/08 oboye, sorne Dro,ed' .ouid need to rrove 40 ••••|•|•3 806 12•41 •3 @44 14 677 I. 13,00 
1/.yeols/Gra.4], 

by le I 1/ 357• 4066 •in 33/ 4247 
The nurnber / con"diori completed Es'cm in 
Icte I 990Ja tc the middle of fre 2000 5 is,Ilustroled in •66 21' 233 200 230 181 

Groph 5. wir 10797 2336 3343 1167 

As IIi=ed. E:kom wos able to complete opproK,moil, /17/,1/MN„ 'It 45 to a 0 

300000©0-01=spe'onnum,nihemiddlet.la,el9903. ,•„ 84 86 64 
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40 70 60 . 
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2820713 1 50"ite Image•y wculd '150 0110' for •he ir/"20·ion cf he 
4000 AVA iM cip•, areo• I 5 ipply for sub·•roismission plonn,ng purpDse' 

wh ch /0,9 102 been done M 
R 24,7 •• o '60500'iot basis. The facttiotthe 
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to prepare lor Url years when -ho plor is occeler.... s also 
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Meeting increased load growth and 
improved network reliability 
by D CG Corter·Bro.,1 Ind R Spephei. Eskorr 

The iount,y faie5 significanl ihollenges to m/nfain and impron neivork reliohilil in Ihe lace of / sign/icanl increase 
/ load grovAh and dema n/. 

le challenges faced by E/orn Dismt/ion neosuremen ond repoffing sloncards, anc URF real re pl¢nne·, to oness beth 
Network Planning nclvde the iollowing. operarion and ncintenonce prodices, swern sipply s de ond de·mand .!de allerialives 

ouvomolior.teleconwol SCADA,isibil• 9/ 10 1etwork wnstroints Optimal solvlions Lood grow/k lood growlh hos doubled os 
steskills and 'raining. could involve /M anc/or u·il 4 owned COP/to ·he eorly 19906. The number of 

distrib,ted generotion Addrion& dolo, networkpionners•Eskor,hosnonncreosed Bok planners.,·idimated,presentlyspe•d 
skills. rrode Is ordtools©re requirec fortiese proportionol to the increase in lood growih. 8066 ollhenine searching crd,10. ond 20% 
asse55,ients 

Plonnerine'loproducernore, and needto oltheinimeperlormi,gocialplonning(lo¤d 
bemere 'ective. •recosling, reed ident ficolion, O|ternobve Th s poper de,cribes currea ini-,ch,es to 

evoluotion ek I. Essertio; dolo needs t¢ oe address these challenges. Un•yersal 'ccess ploin,ig I.•. Ihe ./t 
velid// and c.·a laole for eosy exporl 10 I compile In versol occess to) elect-ici.y by 
pl'Inirg lois Sl,olegy 

2012 *cesa9cdd,Nonolburden on planners 
1,eflecti•e nelworkpla•,irgbuilds to ensurs thot nelwork irira•tructure con Sm#f wnwer und *Ms. The As pe·Fig. overcge 

on based¤ta ard s,ste•5 supporl th, oddrlionQI lood expene,ce of c ne•ork plonner is typ 20 ly 
less ·hor 2 years. lolf luri over is higi , Dosed/c. essentic|dota•oroower 5yste, 

Rehiblry. incenlive based regulotion P 
-roining an//is, load -oreca/ing and a ternaire are required to ger and ref•.ork perfornoncetorge·6 syslems new 

recessitale eVO|UOIJOn 
planners up to speed in the sorest Mime thot Eskorn Dis„ibutior improves presen 
possible The knowledge,ep|Gn S of I /05/ 

exis,ing systems solt,vare lite'l #/power 
networ' perlormorce lovels. A m.,or slep s,stem inal,sis Iload·f low and 10/.level), p anne„ reed to be available ·or e•i <horge in performence con onl• be achieved locc lorecosting and need ord pro,ed 

Aince by rew 01'rners A coreer po' in con unclion with copi# expend,luie related regislprs 
needwo be c•eatec k> to nelwork redundoncy and risk (redvcing retoin 

the experier,•ec 
Advanced plorners. methods Iprobobilistic risk 

n,mber of c. orners ord size d load 01 risk assessnen/.ellbill anolys,/ %/ .RP 
forn,4ork faulls) Planners need lo include Dis,ribufedgener#01(DG) Therequ,9rnenl coi only be mplemented once bosed010 010 
re obilil implicolions in ne•ork nvestment /0 inlegrate co·gerera·ion and renewobe sylterns • il Foce· 
decisions. generotion requires o new set c· ski Is os 

d;'fribution pionnerR trodilionolly CU•ing mentiored K across .'I of . obove nor 

Cop, al expenditure [prif,Cm p|an! Blair;ng hove exper,eice with le inlegration of compo:,en/is/ need& suppol, slandaras, and design) is o ksy cspect of neiork eliab lity 
generation guicelinsiood+roin,79 

irrprcvement, but it is ecognised tict tere 
are /her bus,ress aspecI su<h os systems Demoid side nionagernenll.MI ond roc& The strotly odoptedl iy E,kom O,5·ribu·,cn 
ond doto .ollection I' 6||OWE nrelhods, performaice ..Bgreled resource plainirg CLJRP) DSM 

• Base do·i 0/ sysfems cre critical, ¢nd 
will,ip.colly be Qddressed .10 line orolecfs 
and iIIng#ves shor /·mwit,in 1 8 24 
montis;. 

• Advonced 6,/ems ond LIRP con only be 
effali,eonce oo•eda•a and 

X• sysle. iss,.es 
li•ve been re50Ived, and ¥iiI lipically - 

LIRP : od,]reised w research Imed um tenn 
be.len 1 Ind 3 yen·s• 

'pod€> : * Supporling /ndords. gJidelines aid / Advanced • tro,mng maerial will be developed ond 

.spls / Methods \ rolled 0,.t in cop wn=lion ivith the del m, 
ofthe componen' 

• Ove.11 c©ord/lion i' pelorme' .1/ 
• Base Systems • Ihe Technolo. Steering Corir•,iltee of 

D/Wri (TESCOD) Nelwork Plonning 

<Ejl lud,Commnee Adill'ICIST,JI-/Jiliall" ./ 
€D 

Ba5e data 
$ Data 

Preseni init,/Ives to udds base doic 
requiren·M·51/lude 

, Dc' pori ng: Eskon' Disinbut on ./ise 
Ag j Ne•04,J•-inNdependenclei Ibe GE Smoll·.thrl¢ AM/•M GIS s,sle,r 
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us the pr rr'ry data store 101 r ·4wurk nelworts 'tilising Ike ne#ork oR sto'ed in electrilicolion ADMDs ard user delined 
Intern·otion os required lor net.vork Sln•I:•Vorld ihislocilileles¤d•,¤r.ced,el,¤61!ily fo,co. 

schematics. SCADA 0/ power system sludies Iseclion S) l,/Ausler¥,ill confir„ . Ubraries LiErcrie,creutilisedtoprovide 
ono'"19 -N ,d MV 9€IWO A 'Ca'on Ind to ba Jsed forcll tV studi/, ond basic radial s-andord volue5 [lood Icclor, power /,tor connectivily is comoreher5 vel,i coplured MV .udies Icod profilel forb,pico| customerdosses in 5rna]!Worl. However. ce.• altribu·e 
dolo requiedior power 3,stemonoly,ls, A Mosb TYpn Librory 'MTL, ho, 6•e, • Scengnos. Multip,eloadfcrecasrs:eerios 
such ns ccqduclor •,ze, is incomplele compleled ¤ id provides I sing I som of ppirled. 

0,0 the eccu¥® of certain ottrib•les is tipe librar¥ *ndoidl vulue, 10. •y!•t,lms • Pat ik. Lood forecoll resul: gre Inked 
unce•,i Or Smi //4 ord cop}u.ed 
occurotelvels././. Much ofth,3 doilis irclucing S·no IWo•Id. Relic,Ma-r orid to let cMaster and Power/octo- so lha 

4 Ill con·'inad in egacny'/Ins ond 'Ther /.e·foclor, This ensure: +hal flie sone moo Jcl popul•lior c*lorec•sts wilkinthe 
dotabases such c, Microslotion •5 W stondord vokes(impedoncesetc i a·e .Ail sed sirrulakion pockoges isiot required. 

drowings,cclais-lingshel.d'est ./Iseems Apro,e¢ is unde,waylosource o commed©I 
sheels A prolecl has Deer *led to •oil Ihe 5hel" solutio, p,ov ding on 
port Ihi, do•o from Ihese other */- Pro•e/reed reg,sli occeptable fil 10 -he -se, requiremenis * doto ssurces into Smol Wor[3 60 The exiving Pro,ect Nleed Register (PNR' 0 1. the 810• ·his data is reodil, ovalloole i#i- o locclly developed and t¢ Ae 

SmcIIWorld 
016,1 e,loo,fed is being enhonced +0 to oovie. 11• p c nd co n be p-ovide supponed Microsoft Excel bosed lood 
system sim/lolir„• s.f•,ore [see power Fonne' with the follching co. liction/,7 forecas,ing I.I. Power.' will be INI,sed 
/9 0, Illis wilin Ihe GE Rollw is expecid to be completed in ke 

e Dr „ucesses Thedo, por/gprcled • Need -egis'er. heeds ore spctolly fourth /40/erol2/7 A lood-©reccsting 
vill /0 address 'e do}n processes, locafed [GM coerdina·es) so Act guidelirehas beer developed to supportlhe 
slondords, cor, miss,on,rg 'heef'. fesl „erdependencies con be visualised Power/LF rol c,1 
.eels etc to ensure thai fhe HV Ind I I.JecT regrs'. A piliec· con hove c 
MV ret•,ork dota required b• Forne·/ 3 n-ber of cite"•iesr one e * chs &°Jed evcluofio• mode; 
•iDptu•ed nS•adIWorld forJuturenen•ork prelerred. E.ch¢ltemofive c....0. 
addihonsard wocificoh•ns Eskon Distr Eu•ion wei*ork netvor<. mvs, need d/es. Historicolly and o her 

I 'lordoil ..ru. Pei le purpe.l o¢ 0Ttribules ¢ssorioled .iti it Al•ernullves P|ar,11,9€ splec,ed preferrnd Qi·emoives b¤sed 
-4,ig dudics. imndord con be wrille,1 06t ·c. Rell,Masler 0, ollcop,/!c/stcomdettiolsandcompixce 
[typiccl) values for equipl•ent •hfibutes PowerFocory for pc•e• Mern adysis. with minimurn :Icneds Cons derot,01 
• / uilised. Exornple·& inchide /F' wl hiec• ond altern/tives car be •iewed of "creosed network reliobility and higher 

lirpedurce: ord Ics:e' lof Tronstormers, sp.Ii. !F ord ore in/grated with K2 prolec cod ' techn,col losses nece/# a -v 
oid pei unit length mpedonces R, wollow onc 'we.ficecoshng 5,sten·' 
X lid 11 'llues) ior power line• Ind Pro@ck ond """Im con he linked in °PP'°nch, 

mbles A prolec- 5 ncor nci =omplerion need' A Prol.* Evolatior Model PEN) is being 
fol •he Implement,]t on of stondcrd The P/Rprovides·neplu 1,1-,tho GISIi/ed developed / swoplemen the F naiciol 
90 ue hbro, es In 5„101'Wor' such *01 repos,»forneeds. proleascr,dollernolive' Evaluotic' Moce! currently i• user with Iyp,col oilribute vrlues ore avolloble Ir 
a,tr b,iles,hai hcve nol beer, populaled =hiho ihis daic iso¥oil©blelroughout Ineinlenion:uu „,derlifelnieeconomic 

11'e enterprise Ind con he inkegroted w th costs ossociated with capitcl technical •,0.0 rcpt,re. 
costing eng,res.,vor/low ond /0-ers,Blem Icsses, rel ob, ity and operop rg und • 5.1... meloc· -here is rlied simJ|ohont¢o|s. 

loius dow,!0¤Jed St- m•intencnce o,i re,lote|• Thi, model wili be unliged 
melring such t.load prolile do•a of Geo·based '000 *recosi,ig to /leck ord mo #de lie best le/mol 
nal,e end e.ctive power (30 mii'fe a...... 
ir,terial) ovoilab'e 'r ©'I is nolor pov,or Lood fo,cos,Ing Is a cri,col componelt 
*rmer#,colly #*1¥/ rf network 'Inn. Ing HIsinilrolly there nos Re;,06,rl 
MV 5 Jbg otiong. Hi l,M /cohles and •/V beer no full, slordord,sed im For lood 
feelei' Re!,ubilib, considerclions ore be,vg •ddressed 

forecost: ng wil•in 65,crn Distribu·,01 Ketwort 
Thene'ob",ve of,heseproit·Llsistoproide •lolhefollo..intiativ. p!anning load lorecort: werepe/frledwit 
,•lon,ers w,lh eas,acces. locri•,col net.vork dfle.irgmelhcds ineoch regiol. Basedo,1 • Guroebre. A ne•ork pl©noing reliooili-, 
ind'lond'dota a cor,prehen5i•e gulcel,ne icsbeen compled. user requifement ..... 

the /Ilowing :ev ·¢quiremenls 9/ve been • Trolf,ing Reliability to,ning forMs one c 
Base syslems idenlified the modules referred to in sec· cn 7. 

I ....rarchy Loods must be ..... • C.'el rel:obill Iilk. A proiect ,8 
•cwer 5/frin or./S 

at mult pie le,el: Iconneded to CE, MV erobi,shing the cope* solul ons ond 
Eskom C,5trib JtiOD ul,I••e Ret [Masre· Ofld cr HV retwork' ind su·nmoted "ch C©StR 10 Irmpfove •5kon Dist•,bution 
Dig5,18/+ PowerFo,·Ir, fo' power s..rn 4 le lon ding con be viewed nevc' ottiese performonce, A key is•ue ,8 on 
ano'/is Refic,VIcs¢e.is used'or bas?c s/die, ./. le evels e HVW/velsirclude loous unoe·stond,rg / the .ope ond cos 
c·, 'dial MI 01. LV re/orks Powic'Fodor, ,onnected'+HMMVed LVIevels, im Jlicalior lor ike elecrifico·,01 UAP i . 

rongeold,Herenl pellormgn•elorgelsorn rle/ck 0.0,819 5 'sed for sub transmiss,or, • L•·d p,06/3 Prof le models ©re Jill•sed to be 'lle'. 
and odionced sll,ula•lon .ch ns orofectior lo inodel lood diversi•y ond foreco# both 

• ¤robabil,s,ic reFiabil,/ CS.eS.me,1 8<.d 
cx>ard,notion dyn,•mic ord rfor,re,11 ann,•sls eper„and demand on m/ork models und e qu pnie '1 6,lure 

c holrnor dudies • ///Rocrde//sed./·eco/con rotes ond reooir ines. 'e expected 
Eskom £ prese•t S.0 Iworld syslem on!' be pe,lonred for u•er defined 0.005 of perlorrnance 5AID!,5/Fle/]al.lifferen' 
5uopons a •rite out of MV nel.•orkt 10 Ij,id wd resolls rep©Med and visualised ne work alter.oliv, co, be calculaled 

ir, ·Ii,• Sin,/World GIS, Based on Eskoni Disir bukon reqi,im d Retic.ister I prolect Is L,qde,wo' le the probobil sfic reliobil,ly assessr, ent 
provideinie./lonb-een'mal'Wordand • Forecos'me:hod· A range oldiHe,enl 

functionality in PowerFoclo• •os been 
Pewe64, PowerFoetory will Ihen bew-,lised forecal methods are required nclud / enhonced. This functiorolit, will oe „illed 
for power'ystem oic I,5 s on I M' ind 'V grwh cu-,3-0 -.lend use, fre'd 'g, oulino pnose. opproochrorl]Vu•,•1 MV 
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ne/ork cal/Is, ond is diendenl o i Ilie , P,airl neo:ks cells/ - • A'oater p,"Ang These ore plans lo 
Pow*/cory i.·8?rotior-i-h 5....Id . powe, sy5·em (]na'YSis delerm,iegeo based loids for-he next 
.e powersyslem onolisis) 20 years wi,4 *he corresponding HV • Ilie...... 

• Asse' iN·jis//M rep"ng The Imel 01 and EHV ie»,ork recu rements. Due 
• 8"iness p|ailing m· inetwork) ut Ii/lion ond risk will be to Interial resource coistrailys Ind 

reponed,10 KPIs. fe excmple Ihenun·be • . sy'·em praec'. the need forlcig term nevork moster 
c• -fir.n HV/MV 5Jb5·al,airs • plons. Eskom D Btr bution Hos o lonsmission sys/m .lonning st·o,egy 

forlhe completic' 9 maste· plans wit • 
Slandarl loiec'life cycle and guldeline, theignce 04'*tembnsullorts A 

• Cost 01 supp' nalionol poiel 01 ooproied con. s 

Es<on Distributio' Ner#crk Plannigg • Planning tools fri,•9 fhe obility to prOCuce m05-er 
s·ondords and guidel,ies are oubli,hea va the • Gele.1 lils plan© has beer es'ablis•,d, ard mosler 
M 6.hon Techrolog, IARC *65 ta Cerloin p""g retwo k or"' hove been 
stordo /5 and guicelines -hreetro n ingmc/6 require revision. Ne,i s are ben g ·Irge' die, prior:ti'ed 

m/crds corroletion in the 2007/81!nonciol year. Web and guideli•es have been identified * fid// The initiotives mertioned in 
Mr co„p,lotion baudlmiq/I lornocorecompone'lof this paper 'ove o signiftcon' funding 

'He "ining mo·eriol, which 4 be formall, requirerrert. wd w support of senior 
The follow ng slandcrd. and guldelineB have ¤ccrecifed wi·h EGA management ond s:okehclders in 
recer.ly beenre,ised/compe•ed collin i. the •unds,• essenhol, As portot c broode skills relention prognm 
• DIL 34·543 le»,ork plonning guideline Esk on Dispribulci h ove commenced with Conclu5Ion for VV 5hu•• capeci»rs, an accelerated depeloprren' prigram for 
, DGL 34 539 Nelwork DIonning guideline The 5 ucce5sf J] co•Dletion ]/ spe=,ch'. The ohiechve imp eme•tolion of " p·<>grow ,< 

for VV vep·voltage regulolors ¢ the in,tiotives 5uningr,Bed in th,5 popeT cre to accele·cte 'e development c 'Jecial,sts 
. 0234.5,42 Distribwlionvoitagereguotion ,vithin crilicai rech„col oreos Condidoves i iter,ded lo rn /ke o quonlum step chon€e in the 

and apportionment imts, 4 1 N.Mork Plonning qual , 4 efle/ivene56 of bkon Datib/on have been short·listed 
Network PI•nning or,d hopefully the EDI This • DIS•Gll Plor,„ne guidel,re /0, MV for f,/her evol.alion. Succesful condicales 
Wi|| fs/ellt·anedplar,ers *Ihedoto undergrouidcoble*m will be provided addi·ion/l avelopmell 
the, require /+ leirfilgerli•s, ur I i. 3,ste•s • ./34 ]55 Ne»,oikas•e¢.051.-ppl' °Ppoll nit es Ind me,torship 
and tools 'Ct enhonce their effecriveness and m/odc,ogy All 01 21 8 5%/ords ord gu deb- are o„i,1 in the inplemen,¤non of g,ide ines 

• DGL 34.43 J E,kom melhodclog, orailable o Ihe ind J,Ir, el,her free .1 diorge ond skr,cards Ihis w Il be critical i. lut,fe 
fof ne/ork moierplonsc•d ne-work or'rosmollaarinislrolive fee IBR .vironniert where leterk reliobilit, 
developne/ plans Oh s Guide,re s the torgets QI linked 10 Anon¢;al incentives N sub,eck 010 cornpon,on paper enuled Manogemen, 

penclties. The oen/ ,3 11'ioed ·o be rec ;ged Modern Ne•mk Mosler Planning 
Given the increosed Mel,odology coolleiges faced wilh induslrywide,will,LARC!,leineiri dr-3,0 ,k,115 · in opproach » addr•ss 

network exponsion and renewol needs |°od gro.•h, cons#aird,efcks. UAF ana dvelopmeni ond Knowledge tro•fer. 
due t' h gner economic groulh and rellobil ly Inproarne.1, Network M-Ing 
scck> economic reed'E. hos A'knowledgement, rece ved enewed 10<,6 -rom Es// 

Dislribut on m.or standords I nd monage nent Eomples he oulhors .0/4 like The I following ocknowledge g Jidelines ¤re in 
incljde. the con'ributons of tie TESCOD Netv•ork 

dra,4 for// pending fonral apprvol 
• redus/AEsocio'ion Res"re/en're(*C) Plon,Mg Sludy Com•illee •vorking group 

* DGL 34·450 Nelwork p anning .el obilily merrbe, ond *ders nvolved in -he vorious 
guice' S.ppor• A ner.,rork e p anning sub·sedio• 

w been lorn,aid to provide dional in hiowes. and in Co'irdor 
• RGL 34-335. Nel,ork planni,g technic/suppcnviathree/oll membe/, , Allion Koilosonoihon. Pro,ed E.olu/s philosophi Mode • No• oroW Ne*Mok n/.rfion Forcm (NNIA: 
• DC£ 34·619 Nel¥,orx plan.irgguidelile All E,kom D /„but on and Tmismision • Bruce M'Loren Elect•ilicot on 

for ine, and cobles pr©iecls 2 435.il:Io• are presented o Ed Bunge. M.sler/onning ./P/nning 
• DGL34-617 N-on plannirgguideli,e to 'he NNIF lor le:hiic' asse"menl. Melbodology 

for ·r•nsforrners. The pu·pose of le fc·•rn is 10 ensure . Fions Van Z,1 Monnirg Philosoph¥ ond 
• DGL 34·1284 Net,¥crkplanning guide alignmen' und "grolion between Prol/ PI©rlt 5/•IOP ve 

for geo·bosed load forecos,ing Dis·,bulion, Tronsmiss,on cid Generation • Malcolm vin Horle Rellabi ty 
d compliance willl tean,/ . tvs,ness, 

-he sfaidards ond guidelines forrr tie bose • Soniion ila opermal /ardords ond c©n-rae·uol en•irormenlol. legol ond Ira 
matenol for the "ing developmen' of trc•rirg regula#cri·eric, such cs complionce wilh 

• 
mate# . / -he lollo•Ing seclion the Transmiss•n Gric Codeond Di•bution Simphi.e Hoshe Loid Forecast 'g 

Mewor,Code. • R..........tion I 

Tio/Ing and developmen, 

In orce• 10 1ociliroie *e i.dirs,goding ond Fc.graphicdesign *dproductlon 
implemer·alionofthe slcioardsond guidelines, welltaketheloadoffyourshculders 
tro,ning *,eriol needs to be developed and 
formolly presented. The t||ewing wai„ng De/g. photography scanning desktoppubilshing. producl In 'lit,0% 
module• ho¥2 been Identified printlngandd •i,Dution©f adarts, adve,torials. leafiet'posters log. statione·yand 
• /coning process and me/odology pirim[]1,01 ilm,•teridl wedo,•all 

I Nell¢/ Illnning p' Icsopgy 1• 

* Reliabilit, Disessnen' 
Contacl EE Publlsher.Pt¥) Ltd 

• Ele ......plo..rg Tal· 011 543 7000 E·mau production@lec/·28 91-¥ 
• Shon and medi,.m lerm lood ·orecos// Webs,10:6¥w.eopublishels4• 
• _org term lood foreco:ting 
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Overview of the approach and benefits in a 
value chain operational business 
by Mochier jocohs. Eskon, 

Organiso/=, such as Eskom opergle In a ropidly chenging envirenmenl. The need le change, er,vironmental 
circumslances, Innovallve technology, the dramati, legislation changes / irnpod Ihe electricit, industry, 

The 'igit to survive und odopling sutisiodo,/ T le bpecific ob,cc-im ol worir monogement Is Work Inanagement o•ganisetion 
cua= iceschar,d E5<om Disfribu·,©A lo opi,nolly pionned woik ur,d Fr50urco5 for -he gilding principle 10· •vork bcus during le i·noicgellen beg nring = the ninelie, 40rn ¥.ork to b€ dora 

!5 that oil work 10 60 perlormed v.iehin :he a fulction/| 0'g:,1,601/n 1/ I process dri Iii 
Theirves'men...,egy forworkmanage•eni Disl·•bution bimire•5 

businis The foc's willedharhedispokhed wos on proving qual:,9 
is lo re·deple, a sigrilic,nt po/c. 01 ihe or ,chedded and Ihere will be „, other onc good se•ices 
Savingsdenv©blelromprocesses¤nd syslems alspalch rly of sched...na 40 nn or, 

-0 monagelese on.going changes there „ 0 1,110 he d,/.161,0,1 husnes This „rotcgy ce,tre of work /her fhan le Regionol 
need tor occur/e und up lo dole 5,6]el, S will ccisequently I m "h, scaling dowr of cent.'i,eo workrranoweirie,teenfre 
11 w. and lill is, recognised I.+ laill' 'rfrast·eclure, per50nnel or Ironsp/rl ./ -he core buiness /reos vilthin -ork 
4 g,VE, a .ell,IS¢e•t|, h gh main.enonce redeploymen, would be obso:·bed /0 Monoge,lent ore #refore dellned or 
performanco ho: a dros·i effect ¢n , Addbal worklood due to c grow-h in 'dIspcd,ng ond 'schedul ng BoIl OF 
the product,4 1, ond Drofitabilil) 01 ony custonerbase tkese bu ne5s areos receive worK req.s,5 
orgor,sol,0, An eq,ioped n·ainte•orce 

• Take·over of vork dore by fron olher cortroclors oreos of the *5s, 0 1•ly. Ile 
depon„an'. s./c .il #desinen, i' wo·lecontentand oricn•y ev•lua•eo¥01•ble filling i.el· i./dequee Forthedemords of I Increosed prevelotive manienonce 

re5ources, pe Aorm e ther o He or resource 
<oriole'mach,re' Thelevelsole'pe,di•re / Colle.ori rif cena' :*configual:ri schedul 1 01 these wc,k orde• gic fir•Ily /,socialed with theelemene mo nterance In{ormolior ass w work orders. 
wor<. de,nonded b, fhe relohiel, si,rip& 

Ir is al,0 
cl envisoged Ihgt ce/2,9 cosh flow decides -here m lundamea d Mninery Herences belweer ogo, are rising, o id 

ovings in,v be re'lised n maler,els holding •onagemerl sliced wi·h 'hs chal dispaching ond schedui enge ro ng 

cos·5 aic ir red/ce these the 
coes sole·, ir 5urarce oremil. 

he di/"ing proce' wil dispck, gil 
Work mui Du·irg Ihe posi nine yeo·s Ihe bed se•ices 'gement direclly supparls the .,planned wnrk from Ille work monoge,ler· 

or,d network Mal services business Ja hove D 'fribulip u.,iecthe to wovide centre d,recly /0 Ihe o,pomprote Te{ 9,c¢I 
intic died irnproyed wo-* monagerr8111 electricity produc·s and legendcry #ce se-ce ui,1, technicol spet alls· group Iha· 
melhods' 5'rudum ard supporting sy'Mms. to custorr- . /. r,105, Rt·.e- wc' Il 5 .,tful, the operot./. coilrel of th. 
3, Dis·rbul 01 G'oup hos implemenlec Value chalfls and olher Informollull systerns work mologe,rert cer e Tne d,sp,]trhng 
m '}'HMes. "M on€I infr•11:•re. Proyide support ·or 0,1 orgon,soli' i „ pro•ess le,-imp• 11, h Le,il·e lo nprram 0,1 I 
end olso copired and il-ned Lip mossive och eving /hus oble,·i•e Abos.s. 24 nour/7 days 5ch/Dlingdeu. 
dolo ir order to irrprcve 'hs perlormonce, Montelo•ce•.ork 4 /1 plannec work nionagel,ent e.,01,5 tne eq•esfs requiring 
old k> cope wit' the .reose in <uslomer effed ve motching $ m deno„u w,Il, long term 'ction. Tie o fle·ence Iherefore i' 
baie. Tha,8 pfacesses run ocrossllne sysierf b aval 'Dle resources,Inclid/, thal oersornel, dispolching dea s wi·h work re /85/ 1 
ona funclloncl boLr,do, es, locus M di : 

ploi·, Informatol. toll' high lill/purl, priorily, crt,coli¢y ind urgeng N uie 
vo ue lo the :uslomer and en•ur€ CO/mous 

intras.Ic•wre ./ .0/5. ur/onned This en,lronmen 
bus,ress,moroverne,11 

•com• ex whkl resubs/nea·chonging [her. are lour key grcupings •hin ihe 
Work managemen' In the ne,work, plar,1 cond,·ion 0nd w,toner C,Moling busine„ arec. Thesemeono|/,3 
dislrlbutlon business rrqi,licmenb and priorit 5/,or, resource identification und 
Work monagement „ defined assigning.v.ock updowondprogress·eedtack os & how Cote,ing 6 60 i mdd se·vices ond mointerance 
busine• processes logether mith U aswellosworkord' ciaorance. f planning, work,il-ger,Frilk.-prinncdolly 
resources. In'rostrujure ind supporlirg bos s b< 10„ro me orld niarmal wers The dispo·:her 15 a role resoonsible or the 
systens. wah the 4%,1,9 ob,ecthe m ocfass soellf,c geogrophicol orcos on oll couple·e sto"·erd dispa·c•ing process. 
©phmelly schedule o mid Mrk Inc urk manoge,ne, I FL„loris In, olnn·. ic, This role .ill Ihus include cialysing ord 
op·inally apotch rescurces fcr crihcol scheculi•g forilointeliancep:orq•dwannd oricrilisingof wc/requo5./.evalJ©tionof 
5 planned work withir lhe d spibw ion dispatching ¤' repo,i luski 0•01!oble re5ources as we|| 05 

053,gn ng 
work 

F 

©'cers The Work dispo-cher interfoces wilh vuii: Monagement recognises M Ilie 
$ funclionshka foult.Ingge.el n./re./. i< morinent ,5 Me co ord,nol In .3/d is in€rnoswin and thai a specific 
& fieldwork ·ha eods / the effeclive intervenlion is requ;red i. 0./ /dition, mo•¤gemen· cenlre and customer contod 

cen... .. 'irec· w,+h field res.urces i. lerni uti ™ionalc applicctionof resources Work lul're co5fs /,id l/olawthrbJsineS510 COpe 
ofspeci/,cwork req.els, morogemen, consisls cf business processes, with Ihis inciecised .orklood In r.ulirton *e 

res(krces In m•ruclure god supp¤rlir' imila] Ilmek rf rustorner sot voc-im ond Thescheduling proce35 willscheu:IrploMed 
syste.5 eleclrificalion targets. wo·k f om the work monogend •ent'e lo 
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Fo· the schedul ng proce:, t.e Fei,9rfrance 

Dx Systems will be mem'ed according tolhe percenlu. 

:ital.41. Po-"111./.-1 / cvailable my·hou·$ amoly s/adulao 
vJa lie systen· •vell as tne pwcentagr 

Culne. ind . CRM Ap,Il/*tloni of a.ailable w"m oc-ually of//to 
retwo·k mloledwork 'workschedul,rg're m 
to those act /•les *al will lime·s,hedu e work 
inon nit,0!schedwie. ShAId ,-be,equiled to 
nego•lote nelwork ova, abilil, or key c Js•rner 
accepince, the irilicl time-schedule w 11 6.. 
negoficted and chonged if wired. Onte 
the lime-schedule •os beer -irrned Ihe req,Jired 
Meurca wil be schedu ed gccor•Ir·, to GIS 
tbe work to be performec. Th 5 iess„rce 

..1 4./ sched.1, ig .il; iiI be In on i,•di.idull basis 
buf ro-her Je· resource cotego. •L:F 

GCC he sc,eller iso •le resporsiole lori'. MDT 
comp ete slan-k>-enc sched/III oro•ess 

*Illeer' This ·ole will *hus Incilon/|¥6!Pa ind 
pricrillsing of work requests. time s/:ulinq 

Fo ; F•Dieerings,fh•.rep.ocess. cf 'iork reques" 05 we I 06 10 I" ir b'I< 
wo.k orders +• lechnicol seri,ce •er:Ires o •• 

tkefieldservices cemeortechnic•IspeciR ss,J/Jrnes,heduledworkocerslocregoufce technical special,9 groups Tie S¢4€dule• 
gro,p th/1 folls within the operol,o.iol co.ordira,or wilhout oss,g,ing specific will be required to Intarloce with ver,oJ, 
co/rol of Ihe work manogornent cenlre resouccs Tioll-/r rn,cro 5choduling tunchom hke mcintenorce plonning, minr' 
This scheduling operation i oe w lii, •ne·e spe, Im resources oroossigadto •ch cons#·lor, cuslorner rellons protes;es 
norn,01 w.fl<i•g 'iours c•d mli no• re.,re workorder Thescheddingwo·k requests /5 wel c5 terl flicol .rice uni•s orle/r,icol 
snift .ork aid wc·k orders ore usuoll, o{ bulk nolure specalist5 Groups in tefrns 01 specific work 
Mocro&[kedulingenlhratne-•ondwillor' Ocd'"Jed/regularli,ieinter,ols. req•es•s, 

40LHMarthinusen 
90# Est. 1913 

'A 111 0 TRANSFORMER SERVICES: 
tai Electfical Asset Transformer Site ./int©nance A.... 

./O/51 anagemen t(TEAM) · Stateolthel/Equipment: 
· n-site Mal ntenance & Advanced Vacuum Ovens 

ssess' Int - Impulse Testirig to f MI 
4 H./On·site Se.ice 

· Installations 
5 

Commissioning 
Train,rig 
/0 iagn ostics & Condition 

onitoring 
-1 - 'ansforme r 011 Purlf,catlon 

0 
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Mintenor e of eq'ipmert. The #In 15 R,d- Indul 
-re SC-r,n. also & Jsed to wor,(]ge breokwwn/emergerc, 

S-,-6. 
Inairtenonce 

minigan-,1 

T== he work reque. will in =ne insionces be 
F..=J drec:11¥ from interice 'Weirs ID Mrn,imo 

111!• 1%%5. 1 3 pecific w A ·he unpl,·Ined lype work 
·•he -uncticnalll ol ows the b[hedu,er oid Mobi. ..-* .•.y.ler' 

U"- A••nmenl Compu,IN, d,•Potcher to Icenlry resouce ovullob,1,1, 
t O©molp»Mi ©*18 and to level ..urces lade-, ./torulng ·/ work 

glist.8 ./Ini request fequiremenls The monogerreni 
Ma,Ima 

anc progress Irocking Ic,spolched ••ork .•know. 'E 2==L. Ser•. are dorevo Maximo ..,·h 'he in frod.:ing of 
.."10 .0. 1•0¥ 111•mCm detailed mi|estone feedbcck 51ch ses, these 

Cck 1,1*. 

Emt-,·*& S- s"ses o e also used lo inform cus+omeron 
Smr-r#* p'ogre:5 ylo Ike cuM©rnef ser,lces Lui,ding 

: block Resource, moteriols ord equipme' 
198. 2001 2003 2005 2007 2009 usage os v.eli as efrcl aH curolion oclu¤ 5 

a·e logged on Mggirno fu, fUtllre €Mll,101- Ag 2 Yokv•ie i•pu,re9kl•,00 •nd eajo•,co 
or·/fereice pirpo5% 

he moraaer i. the bead of i. 
wo.k mo,opeD·ert cerie. 3,l !,8 
dispot cher Dic schedule< role reporf MAGNITECH (Pty) Ltd. fo Ihis ma,©geqert iole The key 
Greos 01 ·e'oons bilit, c. tois 'ole 

A Leading Heavy Industrial And Mining are lo maioge work monagement Lighting Supplier 
cenlre Interlol ooergt•ons cnd 
resourceD, 095.,re bubiness rules HP 15 MAG 22 - ZONE 2 
m opphed end mairic,rec, IP 65 
en•ure 5ched,ing aid dispokhing 
operat,ons •re oplimoly execuled 
d to 'Mitor wol monogement 
bus,ress pe'lormo*. lis role 1- is 

£ljso reso# tc mg•oge in•ernal HP 10/ 
ag,de,•erno coM/cl•releyartk>fris IP 65/ Aill.Z==1.## £7-1 
business area Jt*••/,0„£,AASIA 
Asinfo,mation s...ialforbolthe <24 
d,spotch,„g ard schecdling proc/m 
tooerlornoolimall, ·heaccurocyand 
co,lpletele' I / lormarion In le Will' =16(A•MAG40 * N wel] c s the 1 meou s ca ptur i ng ONE2 
cf 'his inlor·nolion rs a, Irrportent 

044ormonre memsJre 

Corebuslnesssuppon ZONE 2 VZONE 1 solullons 

-nere ore Ihree muln suppcr·Ing 

/77 1•1 SOLE DISTRIBUTORS OF sys'ems for the viork monagement WAROM ATEX APPROVED 

procoies, the work manageme,1 U/-3 -i 1 EXPLOSION PROOF LIGHT FITTINGS IN SOUTH AFRICA 
svs#s, nelwork monagement r-na-om • 
s,stems and geogrophicol irformolior 
9,;ten,5 The 5peci• comp...3 
mainte,ionce man©gement sygen 

cbosen lor le Eskm Distnbution 
Group wos Ma• mo The pockage 
4 custonised 10 :0-9 6. Eskoms 
fequiremenls whepe necesM The 
5"tem is use' Dy fie' services ond 
net#crk se.i¢es 20 dis /+ch ·echnicol 
and non·lech.,col .ork, schedule 
p onned moinenon,re work. i e 
d,•cong®clion ..ermirolions of MAGNITECH (Pty) Ltd. M lai ll /8.2720. Fa•/I "614·%03 E moll general@mogiltech cozo see,ices. ·neler /Ldils o d gereral 
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8 release is oIso deperdant en Ihe efective ossignmert of res©Jrces. This troinirg Ic operote*·le s•sterns, cevelopnient 
informot,0n systems gr•hileclure components wil be di to improved trock,·g of of iob profiles tor ·he effec ve u ocotion 
being mplen·eited !n order to /xecui Mintenance learns ond 1heir progress on .frn.inten..•etosi, ordnegat/or• 0 
spec tic work manogemenl applicchons tcsks ia,occle personnel 
-here ors also criticai,rtegrolion pc nts wi¢h 0 A more elfecrive rrequency coad be o Fundarreato! superilsor Iral'Ing For 
the ret'i business. es'obi'hed for prever b ive moin.enonce operat ig the systems is a ·equ rement 

'he Dus,ness a/ilect,•e is o de/,pilior cl losks through impoved •Porhing old . The ccc®plonce to Ilmil res,lonce }o 
ali tie busiress conponer•' tic• ·eed lo be g•c!,tis at {uults a•u equipmen• #s change 
deployed in an integro/d imer to achieve De'erment or exped,•ing 0- losks :cn 
Me'irede'la·slole 01 the v·or< marogement thus cotirrised. This wil! I Conrion,cation and be ·es.lt ersure re epait 

19 0 

busness redvction in unnecesgory work ord /e people are i,formed. 
row /1 breakdowns In be inproved • Tte concen " 01 ·he roll.out of wo,f :Menoce concep,5 irclude 

, Cu/omer/Aic@oodimogeolleb•siness marogement reques tne ./.ple -0 be 
• Cu.orner redions. progromme n croer appoinled ond ihese people will hov• m 15 e<pecled to .prove / receive wo·I: reouesls and povide be Ironsferred From *her business ore•, 

:r:brft:ri Airnersonfield-n.ki[/T), • E'•e•mern/eric su,cdonukorders. eg. fieidwoilexeculion fthesepec@r 
h"'skep'Thisink>rmotionconbeused ore oppoinied roe eorly,-hey will be 6 m to refine ..... .. ..imum st©« 

• Mobiled/ocompuringde'ce' "inim,se u/ geo / n d create a bigger burden lor 
vallesaccerdingly. I...%' accurle 

rodio r-or< goge ard 10 8.surs reoi fieldwork execul,or s·•ck holding fine Feedbock or work • Trcining S I malor issue ./ining pill' 
• Be-lardefinitien & expenclil•re toes·egorie, • ...in.....me,11./.foul¢m.nagemel need to be cleor. who will oe the·roi,iing lik,ins•tice. plcired moin•enance and system s for recording even#whi h occur co-ordinator, who will Ferlorm the ac/„ 

cu•orn,rei, etc. 15'mible dur ng networi: operot ons SCADA or,d train,mgorwho-Holr ng !5 required forte 
FMS • Thesinglewosluselolberelili,leobility dfferent.les. 

to measure ard berchma·k responae k • Oeogrophicir "6'·no' on sys•em lie I ......lerin. emertaton cu•ome. complc,ls purpose is to provide ph,sical localion I D./eloone'Ind Iric.ement Idell 
/dresses 01 nelwork aqulpmen, 5./1 • The•e .•06 d be c ·educ Icn In the eHor, The percepton 5 tho·'oomuch funding wo·Id. to genero' rel....i would mainly i' being olicco·ed lo the ./Inlen/nce resul· Irom ·he red,Ction in duplicited 

• t•ginter,09¢e plonig they are responsible 0Dpicghon ind nol enough W ing 4 men wol eflon / , orous levels in the 
providing optimal preve,•lotive tu o'her oppl Ications. .e. ·creccsting, 

Urgui Nallon l:g irt€ nonce work Doc/ge by using prowiding f¢rother work erc. 
• Improwed mooogime·,1 inlor"t'on wilr • Align.Br· belweenenterprise Irchledure 

ek be mode 0/lable It is mpkied IM o•enol .=ogemen• 10 ..e le and businegs needs 
the tirr,4, occuile ina us,ness benefts 01 efFecive corrpleleness cisstching 
o f ir,Formalior will as"sl 907/ge.nont b • Differentb 'sine. oerforrrancern•asufe'da ond scheduling. it is o prermis le 
improve+•e plorning, co-c·dinalionons nollecesso„support ful implernental,or for elfec·M Ic", 10 Ihe mow·i' 
con·rolin• 07 resources Informohor c-lori<n.Illgemen' mo•agement system ' locale required which is 

molerial. MaximoondSAP comrron amongst dr, sions . To erablish • work managerrent ic„my 
would be ead i ovoilable on c nalion / 

• .............gement inted/¢e .1, • Th........oftheworkinon..ment 
basis Tb s Wi,I in<L ude monogernen 

the lingncipl system in cent-e b,ilding bio& to oter e,ecul,o,ilor 
to prcide 05 le|| as 'pera•©n• ....on 

dei,ls of lobovrand Iristructing work to oe done by .cfk mo·e. ol traisoctiois e g benchrnarks, bu' es& plons. 
tcking place. the kid. SAP order 

repods, plent specifidions and wor< 
• Human • '€50'us ic ensure co red dale instruci on' Busness"daculturecfsloring-ifo.motion 

*lolion cn t.e bark of 0 cigoraile bo. now Ihere rs ovai oble• 5. i Improved siondar„d grocesse5 will be 
Isc fo•mollsedptcessond*/rn 

lenefltiolworkmanagerne. %... . syste, . .r•a will u tim•e|y 
lead lo r Imptierren, in support fundions • Cistomisalion never lops 

The followi,g dwrioes le Den/its fron suchastion, I. inhpl™lde,eopmertord • Advit, be,e coiling con only be ocnieved 
effecti,e work mcrla•ernent. awd,·ing .,th ced,coted hine55 disciplfne 
• kis Inlicipeted th'·lhe cofred resoirces 

les:on,learned • Do noi ou,12 on oddiliona 0 ir,•orm/w lo be app/dior oss•mbled in o 
withoul using the Maximo Irornework ie 

shorterii·ne period, i e reducing m# DurIng he mp ementollon oF work De'•,cop!,cohon 
Nme ¤no woiting time This would rasul· morogemer,1 process 'he following were 
from Ihe improvedcccurachcomplefeness or,coL,lifed • [)0 9/tertrenct o„ine• rules ardotabose 
Ind hinalin,-5 0{ ilfornation when le,al le //base Inggw. und stores • Syrergy w Ih c-/ slerns and ir·erloces 
moirte•ance tasksore reoorled, executea 

a,e i.=*Il procedures 

and $/. • Der©i • Unovoilobilil, of Ollo.alherappl,colk,ns-'aciess acquisilion. volidolion 
• There•ouldbeosignificor+Improvemell· dotabose di and eal¥, but build regulated con,ersion of 'he ,/1,1•glion abo .1 

4. le firlial, res./.e / fawlls, An services 
plon-data, customerinforno,ion to point 

irroro,amenf in c65·omer soNsiodior is d•Jpply,paisor,eimmoilog·cnspon • D"/bLA//in»pointinrerk" 
Iherefc m envigoged nfofrraton. molerials „lf.J=Non, GIS , En-e that ·he upgroda p¢,Ii stoys 

* There would be on imoro·.em,r, in the cic C•S inform¤ion,co•ting,r ofrrolion, s•$kimble. / 
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Dealing with large scale power emergencies: 
lessons learnt from global case studies 
6> Sho„ir r S vi•,1,iker Fu kr/Elbr d covered by Dek>rne 

FutureWorld powered by Deloilte I *» focussed /,/1/9 consulling business / Deloilte Souihern Alrim· This b-ness 
iombines ihe sirang,hs of FutureWorld - the global business and lechnology ihink lank - and Delome's Souill Afri,an stralegy 
and Innovolion pradice. 

We help :lieitL w icarstond, 3®5:gn nod (reate ihev bm,teg wHI, #sci *i|it es. m fornersond T,p,cully tie•r will irclude 
*Bir {JUre We hove c unique •pprocck hovefor-eoc/n,50*·eceromic mooesin . 51,ong -kekoldermanogemer· 
und proven track record ii ,upporting ihei mgons. So,41 Afnco is w different lo • Strategic cortrol c; tne /ug ·ic,1 Ihro•gh our dien-5 10 cr/te fad cal gro-1 and hav ng to dea w h la / mots sue osthe 'perolols 
bu,ine,5 improverne·11. Futur,World.. Koeber·g outoge In 2006 091<d *e not,clol . Clear g oiernance. decision m•kng ard Apwered Ly Celoille Is Q fres, ¤pprooch ·u lord #calig eve/ / 18 Jon=y 2007 accovi·ibil/dunigthe 'CidenL 
uddiessing lie slrategic chollenge, O, C Ji This popor for ses 0,1 sone of the le=,5 n'egiolion wn The bicode, 6/€55 clle,iri' bw riess of loday onc b Ji ness o{ kam- from ather outoge6 ocr- 11,0 world, cor,nuril, lo keep #em /reast o 
tornerro• o,d how Acie uh],·ies dealt wh crism. developments 
Eregy sgi# of Apply is probibl• one / Lessem leam/lrornthe globehose Exon,ple, fi•rn the oaoge m The fos ern 
4 •,0/ tupid subiects on o globol bas„., -dies US in 2003, Nolh London ond Aus*•al a 
on' 2/ ·limatolkee kicrise5 inthe highlight legrnings Iho „re 0/plicoble in 
business world . Globally, there have been ie.erol we see more cons•ra nis orge South Africa, Fin•Ilv, no*lhese legsons have 
being Intro'Jced :,50 glob $ s'pply inc 'Fair,6. dents from .·h ch les:•r,5 #re learnt ir 

been opplied in Ife S ou * ricon context cor 
m#!01,1•lurolweotne.¤9dtheonsetof 'erni of monogemertoiernerge,cie5 These hove o profound impod on hoe to manoge 

clinotor from ·he ....poroach 10 wrig' effecls - keeiing ·he woulc cil:er |igh'G On an errergercy in the ele'*r =ity irdustry - 

to.y m harde• fhan it e¥er w- There ninnagermenlof o. cvtogeS to tie exten' thot 'ou con Inticipale and 
morelogervenistictdi,r•pt,uppl, glob/1• Insichcondilions.!hare ausuall,obroode becomebefferprepared'oensuebusnes5 
than ovor befare Whell sucl• eve'l,sdo occur. husinessmobilisoliontor,aicges,ch •Clils comirui·y 8 

r 

CT Lab Bureau Services ; 1 " •·· quil·:v Mon,ilii,·ing I 
- ' Ju'., Mnii,ig•·Ill•·I I 

&, **4·iiI·,1, 1·I 

New. in™witivi and cos;t Ensuring no weak links in the chain that 
delivers your Power Quality data sfill,1 ]im' 

Doyou spend more time and reAources oneollecting data than 4 
In:,1 runlent Ininlal«·metil an*.ing I ? 

Are you fnlstrated by cummugation problems? 4 

medaturnovernegalthein.,stnient8 youhavemadein 4 
po,·er quahty and /,trument training? 

Do you /quim a rehable, always available, su/ainable model for 
collecting, distnbuting and 4 

eafeguarding Power Qualit> data? 

' 1{ wirting TherelS/solution,.contact 
•1ST•r-L-e.Te,bnuP•ik 5telienbDs' 
.76,0,50'h li,il •CT -Te!,272...,5 LAB •fa•,272/ 880108a 
•e mA,I ilw•0,'lab iom 

11111-1 

m,BJ 2.7 . 



0 60th AMEU Convention 

Application of RCM type maintenance 
methodology within Eskom Distribution 
6/ PwerB usch. Es,om 

The Impl,menlamon of a RCM (rellably cenlered malitinan,e) 4/0 mainlenanie slrolegy wilt,In Ihe conte# of 5klll 
shortages. Theequipment /0 be/nolysed being deconlrolised andlhe skills ienlial,sed. The results / centralised/CM 
sfudles being opplled decenfrollied. A st.Ills transfer 01 experienced staff lo new -fl. A su«essful implemenia,lon 
strategy for *CM slrolegles wal' Emkom Dislribution. 

-he 5ou+h Africon Nohono E irgy Regu otc lNEMA) has With 4000 HV s-*Inthe 1321& 10 33 5. catego,yspread 
adopted os pcrt of 1-6 lic•ing •equiremen· the foll/ g wound So.lh Air, 0 3nd eq J.prrent s pecia !5+5 or.4 being ovu,6 ole iii 
document Notiono Manienince Poli• forElectrici•Nelwo,ks thebigger<ents thefirmefrome :orimplanenlolion u,ing 1-ddional 
NRS 082. Th docur,·en· sictes·he lollo•ing. RCM =oice/, w d be unacce*bly ong and illposs,L e to orgwl 

-lie ti,re tron,e would be in e*ces5 of 4• VearE 
The moir·eno•ce Froc• ce odopied'or each p•OnT #em Whove 

teen darmined b, a sjruci/ed pncess such 25 80.4 ors,mlear A 60 /ion hod to be Found giving E:lcom Disi burion tie odvoiniege c 
cno the mui•, docu=/ using RCMes o maintenorces#ategy ousinrolif, ng IheRCM¤nol•s 

as well 06 5.*i{,ing le Eskom * ch i. impleme'lion lorgest eieor,=ity /11 ty It has 5 divisiolls, 4,ck 
are ne / 0. 19: Geleroloi. Tra=mis on. Dirribvion ond Wilh Ihe kill shorages experienced within the geograofic ¤reos of 
E.kw Ente·prises ind Cor/* Se- ces. Esk©m di/ bulion, th€ mo,crily of le e©u,pmert decertrclized, Ihe 

divided equione n 'speciolists centrol•zed. g method had to be loung al Eskon Dismbution s ow, 
1,10 5,* ig Regions covering all 

/0 inexpenenced decen·rolised /0/4 to use their loca, 01 geographic So/h Aricc Eoch knowledge region is divided ,„10 0 
together 4/ the b/dge '{ the ce, i/,6• 91••lis• la dele•mine num¤er ©i geog/phcoreas wihere oreo stgH makes u•e lo 
11,@ op*irr un mointeno•ce strateg, compvlerised Minienonce morogement 45'em to Implen·eN 

mointenon e /Poigies. W i/,in Eskom hre is 0 101 01 sloff 
moverrw, c, Mis le,el ond herelore a skil shonoge exisa 
anc well •s expenence is in shon suppli 

There ore approx.mately 4000 high volfoge 5u-stations 
from 132 kv to 33 1:V iprerd around 501,11 Africa The ... 

.... 

subslaliois conlain opproono,ely .500 tronsfo -ners th 
99 dilterent makes and types of lop Aitch. 45 000 circur 
breoke, & 400 clitererA makes ond *pes. 10 500 MY and ; ZA==i===Z==b==:• 
HV hes. Ight differenf vo foge catego ies ore wed {rorn 
132 Ildown te 3,3 ky. 

An initial p,101 al•e fc· the irriplermenlolion ' RCM slrolegy wos ·: -OFEr - 

ider,jified. Broccpon North o Bubstot on clese 10 Johannesturg 1 L. 5- 6.-L 
-s idenhlied The RC.vatua, and implen·entalion Nihipili si:e ' 

wos dorming Me pure' ond troditiono RCM me hodolog, 

After the /udy vics compleked, Ihe faSu|,5 2 ke slud) were 
compcred •0 Ihe norrnal rroin•enaice slrolegy employed ol Ilie 
s•brot on ctihetime and,i quickl, become clear // f low ng Ao ; P•,Jc•e mode• 0•d e#ecis In••.' 
/e KM primpals.veld *d •0 a co•sideroole no n/nonce 
c©noving difing 'he life cycleof th' 1/nt wilhou'loiverl,lgond 
in moil cases impre·, ng Ihe €,obilit, of Ihe eq „prren· 

The ilud¥ 9 h pilel 1,18 854 kok oppro•inole') lour weeks tar-1 
to complete ina ircludic 1,8 cc/l sloff / tie sub''alion 
01 -ell cs equipnen, ipecialists for Ihe ver,ous types ¤f 
equipmen· bund of fhe substtion. Thls subsfat,on 0,06 
close To Johannesburg where mosl of Illese b 0,8 rcodi y 
ava loble keeping tie cosi 01 *e *wd, I Bel' reossnoble 1 414114111'li•1• 
BY *.poll·ing 1 ege co,15 1/ rerrole and rvol subsl. Nom 
spreod orou•d the cown f quickl, become obvious thot ,/& %/6. mi/8 2 

de cm, sovirg ach/ed th·ough iol owi•g *he pure RCM 
me*odologywascoMplelelynegotedbilhe,05to{·hesfurlic ;.LIZ•UU,fLII'CD)·* 2 W 11*r 
* ense Nas os iv Mu ld require s peclolis' w ove lo acch s,le 
'found le country Fi• 2 /106,•,Ir••fiedmen•rnar,·e•,8iond:oqm. 
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Transformers ond tGp gw tche5, clrcull breokers• DC 6,•lerns, hV 
MV les, cable•,inst•merl trarsforrrets,%1¤·Drs, _Vptr 

. ...1 

Work growps mere'or,ned foreoc• of],e follow,i•g· 

Theequpme/specolis/cswel|os/Iregonal:+///were 

al wereawareof the RCM meth©cologiesas weilos facure 
i,iodasondeffectso,•alysis 

-hese work groups were mmb ed / / cen·ralised ven,.8 
*Here Ihey tne, onolysed 'heir respedve equipmen• 'pes 
usirg ihe RCM melhodologie, Eoct· work group contained 
equlpment specal,sls . well gs reglorol s•cff .0 knew . 
©cal ccid i,Ms tho·eq•ipm•nt nul opero¢e uider 

Flg 2 Lerlom Disfrikc'on./,4,en,Acemo•ogerre,flcol -The FIEA (foi ure modes and effects enaly'i© os well cs 'he 
RCM cecision diogrom .¥hich were dole ond recorded b, 6 
d s'*42 ••adormer RCM. w/goup ore •howr, iri Lig• 
1 ond 2 

-heir rewl' had t. take into occo" ob possio|e scenof as 
Aere thise qu ornentcould be uwdaroard 5 /,th Alri o These 
hod to glude 011 net,vork w obles, envir=:entl a bles 

lilli 

desg.wor,obes, fou'lleve 'Bretc 
r-- 

For exornple,for ·ronsformecs *he following yorables were 
7- identried 

• Whetherthelronsbrmerhod redundancy) 
• Whol:s Ihe s,ze c-lhe trondormer? 
• Whol,slhepolution levelolthes,0/a Non? 
• Whal is Ihe crihcolit, 5=cy€ 04 Ihe cusk>meri or 00/ 
• Wholis le volloge level oflke tron•ormer? 

FT, 4 T••i•/lner: i.l,1 #orm 
• Whit is #e looding ofthe transforn.er? 

Does the cuslons pa, for o •irm supply2 
• Doesthe bushing have o test oin@ 

rc top,witnes the follow,rg vo<iobles were :de/Fied, 
Wheltler i f s un on.load or 011.circuit lap swi,ch? 
Wh/,5 tile looding c le swi'ch? 

•-- • 5,1 'sed in s'or orline end configu.rtion? 
• Whal type ©'design 5/switch? 

*=•• • 'WI'Ble'lka'.core©ithecustoners'ric.? 
• What -- slhet,pe c-lood; 
• Whal is le moke and type 01 ·he swil2 

The work groups hod M lind o molntelence stroteg, lor eoch 
of their idenlified pos,bliscen,nos .rider / chilie M.quipmen# 

-•Ul •Ime•· 

could be ©Derated, 

Ag 5 bn.rme. 95..# The next challenge -cs to empower decentrolised st/1 
th' does not ikesmily 'oveth' RIM skill well os 03 not 

having t. ecuipmen•*eclohsls skills ·0 molement RCM 
. Ihere hod .en previo. unsucceuful otte.pts to implemen• REV melodcogies 
philo•ophies in E/orr -ronsni„,cn and Distlbuton il was dec ded.0 
rul the inplemen'-icn oson lernal pro,ect -he comrnerc,/ so#vore 1,arke· wos investigated fo a suitable 

506/re pockoge where le sludies core by ·ne sp/CiO|,Accid 
Th• proiee '**co of tie /11/wing· I built int© o dato 6/5,10 te used bi decenlrolised sto H for ·geir 
• Ide.tifcation/:'iprilenttobe/nolysiled. n•o,r•le,•ur•03 siralegieS 
• RIM *roinir' of all slaH involved Irihe RCM p.o,ecl No commerci' sciecre pockoge was lou' to oe su,¢oble 
• Mologingolall.litgroups.qui.dforolIRCIstudics...ell for lis applicotio, whe F *he experience 01 sper,g lists is ouill 

as time-ra,res. 
A 'A KNa. paage The sAM pockages'hot were 

· ...re .. ... development wailotle ir ·he morkel / required tie ope,/or of the soll 
• Region' implementation 01 +he ROM :ludies m,0 hove RCM s,Ills oswellos Inkinote knowledge ¤I Ille 
Equipment 4pas were divided into voi iou5 c•e@ories follo•ing ihe equlomen, lo be onoly,ed. These were not suoble tr " 
•i||s proli|e' 01 ti. speCiai,Sts applicction ·equ red 
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* Micr©501, office is used os 0 5-(Indord Eoltwore pockoge * 
Eskom :• •,05 decided to *" /40 oockoge in no.,se 'sing 
'e Micros#Acces: dofabose program (see •ig. 3 

The program allows s·off Ihot does not recessoril, Im 
the equipmerl gkill or the RCM sills 10 deternine the 
ola n·ena•ce strolegies using RCM orinc:ples All thol i' 
required is thatthe decentrobad /olf makes the iecessory 1-011--.nT.- 
loc©1 condition choices ond /eds these res' I vic ./ input 
fom inlo the dokbose. A cuer< runs through the lables cnd 
Nums Ihe .esult for 4,/ cH wices node for the =I 

corditiors opp Y ' V F --] F 1.... 
-he reumed resul•sore le anol·,ses wi,ch hod oeen done de - - a 
equipmert expers pd regicic' reoresen/·wes in the :en frolised i. 
w©4 groups using Ihe RCM pfincipels 

Theresecontoins le Irequency whethert,me bised m nun,De. 
1.6 1-v c; 00/.ctions 01 9, " rei ired moin-Bronce nierve'lion as well 

I »pia 9 number The ob•oined irequency os well .3 'e iob progmfr vias also created ono dismbuted I regionol staff 
10'll m ber is Il,en inp Jlted in¢o Ille corr outerise¢ moirtenance -he irrolementolior is moritored vio *e >.laininonce S-roigy W'ork 
oicgements,5-em. Group. 

-het,isfo(mers die,lore;:omple, contains 576¥an.b asthab·vers Ar odditional benelit oflhus pro,ed wos ·hot knowledge Ironsler 
pepulated by meo,of the:pe=lisls' 'CM aralyss es- bet,/en the equpmeit speciolists' nointenonceexperience coal be 
As 'he success 0- fie pro,ect hes Ir the imp emer,lat on of Ihe tronVerred •0 the mainteionce plonners w,0 •he sof»,dre package F 
sollxoreeach region es vis ted Lytle implementotion taoir. equipmenf 5pe:iclists should leave the conpoi¥, ·he r ma genance 
The sAvore wos e,ok,Ined 9/ demonslrnd lothe regional knowledge remcins wit.ir the conpoi / i· is coptured vi,thin le 
st,fl A 5011•are tfil g prog rom demor strol ng 1 ne RDA sof·wore package. 6 

(SIBA 
FUSES 

Safety .. 

through 
72, 

5, f 4..4 E quality 
r - -,1• -1.Net- e le 'f * .**** 

CN••C,-1 ne# i# 

SIBA FUSES SA PTY. LTD. (South Africa) 
PO. BOX 34261 - Jeppestown 2043 · Tel. (011}334-6560/4 Fax (011) 334-7140 

e. mail: sibafuses@universe.co za 
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Eskom's pilot national co-generation proiect 
hy Rci, Higgo Ind Sh,04 von Zy' E,krim 

This paper describes the developmenl history of the nationol co-generation framework 111/ tulminaled in E,korn's Pile, 
Nolional Co-generollon Prole¢1. The obiectlm / Re proi®¢1 and Ihe d rol *ime tines =re piesented. G rid Code,equirements 
wd some key lechnical ospecis / the proled gre disimed. 

Durng .une 2006, Es<on'i Executive At ihe EluC) Combir-1]on co.generat an wrkshop ne d on 

Commiree requesle¢ the •rganisal ci to of Ty,es, 1/ - 13 Sepinbe· 2006 % Fieldstore presenid 
purs.Je 'he de•·elopmen' of co.gererotion feedback to /® comm Itee or, die NERS' 
as o supplemen' ·c 5outh Africc's current 'Ime.ork. couped to lt,onol Ir'urmot an 
non·Esk©m owned and operaled generati glc Ideas. generaled during Illelr.ripi:, lons 
bose with Eslon a. other 1Qrge p{»ve, users 

T,po lid. n There * comrnonolil, 10% ornongs' me.69 
Allers¤rnecons,dero•ion on Initiol loriet of on 1he or¢oosals, ond c siong belief tho 
900 MW 01 new co·genero-,cn p ort hes beeo the proposed -rarrework wo Jld shr•!,te ond 
esloblished. and is p·©posed b be sccped, Mpor Ihe in·rod'dion c //er scale m· T!,Pe 11.112, developed ond to have mckee commercio .t, gene•tion,n So•h A{nco 
coe,lion withi,Ave,eat -The long le,m f·orrework wo, F egen·ed 
Whil 8,0.ginerallon? to le Eskom "verionce slruct,re5 where 

A ./ ger'rolor is 'slice l e|...0 F • 1 8•eok•o•n o{ FO• Fece•ed il received 'ii prirciple' suppor. A similar 
peril·Dene./r/pe prese'lotion was .cce k the NERSA Policy 

power ihat is o co·product. 07·pred.,ct, subcommittee on ' 4 November 2006 by the 
wo/e praduct or res,/0 producl of an NERSA pro//monager where he fronework 
under ying inc uslnol pr•755 The Fie105·one : m conside,ed b• 101 opproved without 
Afrito IFielceone• rep prep,Jred lor odd,tionol worK be,rg required / meet 
the Nui,oral Energ; Reguloto· 0' SOU'h appro,•a, crlieric noted at the Meling 
Airico (NEI« on qu•Jifying prin(,ples lor 

1.1 
Wl le pole•·,al delm/roduced, Esl<om, In cogereator proieas stipul,]les three 4OPS E coni.•c on .h NERSA, seroboul ice,•tif„ng •nd 

of co·ol,•srotol des gning o ' sho/4erm' pro:m, 20 circumven• 
Fpe |· piI) 0,Z15 JII|,SI A F ©cess ene,g¥ v.h ch -n excessively long opproval pro•ess d ihe long 
.Id utheMisr be unceiut,|,sed or ,/sten !f#:t: tern· t·newor!<. Th;s lort term Ironiework I 

M g. wi-9 heal recoiery) now deed fo as a ·plot proie I·, es il will serve 
toi·he forerunrerollhelogterri fror,iework 

4·pe Ir Primary fuel.based generchon develd durig 2006 
pro,ectswhich produce. ....lieircore Fg 2 Ne, co.....ed 80!ed 
design, ether usoble energ' in addition *c I. Elisrer./. Tie pr nciples cnd ·hovghts surrou/ing 

e..'llc g comblned the pi|ot prolea were le•ted wi·I, rr.mber5 ./.1 Ind power 
Developing ihe "1,¤mework" 04 te EIUG lor workirg group on 18 Jo.ul I prolec• 2007, where generol co-gener©lion support 6, 11,e dea e 

»r m Renewoble fuel bowd proiects where obmine¢ &.ilotp.lectwost•npresa,iled' 
One o· Ihe In t• chclleiges #al faced Ihe rcner,oble fuel iource is bok , e pi mar, ·he inernber-f NERSAcn l 9 Januoi 7 007, •*here 
Eskom business developr,lent 18¤n, w,•5 how ove•,be|rr 5ource ef energ• ond,• a coprocuct of . 'g Euppor'{orix)t'111,8 p,10*ros•ell, 
to g. obout cre©ling o. 0•,·oreless I Ihe. 

indu.iol oroccs' e.g use of .guise ./ cs 'he ling tenn tromework' wos received It 
initicfive, coipled lo geier.i. suHclen· 

cr lorestr, woste from lhe sugar cr,d po.er .w aBreed & 610. mul Loilt,nue to seek supporl and inle,est 
indust /3 a moidate from '15 o.r, gove,·1,1 'r 'tructuri 

Fc'lowing discuss ons win me·nbefs 01 tie In order to roll Cutlbe FilloT pro,eck 
Wh,0-generallon? E•ergy Intens,v, Us€r• Group "Gi, 0 

Eskcm *hen engaged Fieldslore •d on dislAb'ied/co.gene'olion w,]r<ing group Slrotagic ·ensois -or •urs•J ng co generollon ons eslablished *em/:onallegollirm whohavecon,menced to work with Eskon. 
incude Nhacnd work'ng wiln the co·gener'+M *m 10 1/// ir developJI,9 the co. 
• Co·generotion hos potertill ' de.' genettion fromewo,k' corroili.6 Ihetender pock, ond final,sing /8 necessc. -0 promole 

copoch quickh co·ge,era•io• i, Se. Alr•. power purchase ogmemerts (P'As in svpoort 

• Some co gene·a·Irs viay provide 0: I. frame.or<s 
he lirst EIUG co·geneT••ion worki•g group electric !ty 010 I.wer c.1 than conve/* comened on 15 August 2006, •nder A No day the cc·generotion work5 hop u held 

ge,ierolion chairrn¤nship of lon Ingridge. Anglc wi,h 14 5 indw!7ond NERS* 0 13 9/ Morch 
growp 

• Co gereration pote,1,/14 reduces .elyeffic,encyn'.ringe, 1<oymembe'lf le 2007 k deliberal€ once·genaralion, Ihe p,1.1 
irve,tment in networks and supts working groLD le/de A·,g o American, Anglo pro ed end trie long term /Mework os well 
d •·ribulec generotio• Gold Ashorti, SAPPI. Mitto , 91, NEIA, as Ihs conlen· of the P/s being developed 

• Co InduE'ria| /2610,le. genaro·ion improves BriP 6,11// Mondi, Alrex. Highveld b' Es/m The workshop wos wei uttended 
/,ciency ond 16 environmentaNY inen,4 ./, 05 well as olher orge pow we, 0 by indust7, nve•tgrs, prnied developer5 ond 
8.g comoined heotond p•er(Chi Eskcm kev mkeholdea 
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The 'llot proled • I.pleme'lion/fl. process,nolrrely 
Source aubatation fughion 

Proposed &*work • De.elopmen' of I ce'.price whici 
The pilot oro,ed thot will ena e Esko l 10.· .ill be gporoved by KEUA Ibul not 
Wock opprooch !0 asling o,c evoluoting the p• blish / I bey oic which contracts /111 n. 

be offefed 
po•nhal co gene.·ion morket 5 essentio|I' 
designed on a con•e/,oral lender • Ginplicity. proceduril simolic,4 1'r process. 

The •ron/ frmwork. in s Jmrrorsed forr, -1 
4 pra,eds 20 ochieve regulolo• opprovol, 

rm,rn,sat,on cd tronsoc·,cn legotmot,c 's, 
4506•0||0.. Load ond minimisotion of tr,nsaction •05ts. 

Stage I asses' i. sl lic> in cogere.ric,•. • Load WN 15 Eskonl of erif,9 0 
expre"lons of *rest 'Ob, oeveloper In Ife pilo pro,ect, Eskon is locking for 
•oluotion, •nd nolilicohon of pre·qugl,•icat on oppro,lirraiely 900 M'b of new cc·generalion 
tobidders. to meetihe followingrequireme '13 

Slog/2- 5/ding/fende•process bidenquiry '; !Co·'% Load • • • TW:o·gene,Tion muslberle.17 36·Cie. 
iss,ed, bic c onlic/,or, b d avol,/,on. wd ne¥, pIJn· or re·commissioned p & offer ·,g 

••.p.< Rel.-Els..91sor Jpgrodes partic,po n. mofilication and o wo/ ng of 
b -hng<opoatyore w# e gibe forlhe coglrocts 

Possible power islands e,Dected ircrementol copoc,4 
5•oge 3 imojemerml - op g/ delivery • 1-muEt beco·generationonc nedistributed 

Poss..&% 6,105090 fcaic' portic,pont mon,to·hg of F:g 2 proled· or renew,ble generalion Ihot requre, dis•,burioi s'sien 
irnplementalion. re,ew•ble energ, grants (i e. mu5- be cost 

e/mis o siond clone co·generolor] Key pr,nc,ples governing 6 process und • De,elopirg a standcrd Con#/ IPPA) 
scope c 'he pro,ecl inc ude for co·genero-lon deve oiers which is • The co generolor musl be sluied Mthin 

bankable South Africo 
Deve the noce ssory tend er 
docum Hovingotransparentevolua'ionproce„to • -heitinvolledcapaciollhecogenerotor t.21 ¤n to anrac f • ne.v CO 

gene.lion evaluatelender,ubmis.!On6 Thigincl•des mvs•bectlecs,1 MW 
o well defined and cleorly understood 

• Obkining NERSA c pprovol ·o controc!/e • ./co generotormost real comme'll 
process. known implementotier 

liew€ower•erohor• opera·,oawthinfi"yeal 
porometergi equi'ob e t·eolment oc-0.5 

• Developing a technica, iniers©r•ec·ion pro,ecIG, ond deter,ninctioi of quol,fring Tie lowest bids WI ,vir con-roes Drowded 
son da/ fc,co·gereralofs oro,eds Ihey ore „01 oboa the ceiling poce se¢ by 

Phelps Dodge National Cables 

7/Ii 'a - cutting edge cable technology 
# 

One 01 the biggest power coble dIst,lbutom In South Afilco, 
PD Nalionol Cables supplies oil types of copper ond 
aluminium coble for volroges ronglng lrom 0.5 V to 132 kv. 

Types such as paper. XLPE Ind PVC Insulated cable, and 

0 1 cables 10, telecoms. inslumentolion. fibre oplics, dato 

mmunlcation and bare copper conductor are proving their 

Hlue bolh IDCollY and inlernationully 

The company cnn ols' supply speclo Ilsed types such as 

Super Tension cobles through Ils 46 manufacturing focillfles -i 
on .1% continents. 

U 
/ 19 62/92 

4.1,• / 22= ... National Cables Pty Ltd 
• 11 Tel (011)82+4747. Fax (011)824-4901 

Emoll melrno-wol.•o.zoo, i,allonolcable:*global.co.=, 
www.nallonulcobles.co.zo 
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[skorn 5 ovo,ded ar.odel od mod,/ied by Load 
10(ofionol ond t ning firsl on line) adiar*ages 
Moximu• 15 yeor contrcets are being Grid 
env,Gaged w th cons deration being gler 
to s•oler 'otion colrccts sea. Supply years 
rn,i,nu·n •uration -44-•-1 
Ope•atio,¤I imRIellerktio, of Ihe pilot 
pro./ is eivisaged #include 
• Enc, 1*<M>09 deve;operbidso price and retumsa 

sigieA con•ract ep·€. Co-Gen 
• Bid plices highe, lo. Eskom's ovc,ded Utility ; Industryl¢o-gen cost ¥iiI n* be considered 
• A skidord co/me r/N will b,developed 

for q6¤ifyirg co·generolion proi.·s Iwletering points indicating 
/,ch is e,viseged lo include inler alio 4 relative polarity 
poymen· pro·iles oligned wilh energ> 
needs Isuppon rg ·,me·of·'se/pe.king 
periods, winter vs. surnmer elc.•, onc Fi,4 C*evJ,Imeer*ngemenj forecoGe,em•:reinbedele•wilh,h• Adus#- 
incer,+Ives tor eorly com•lelion 

• A peaormance bond musl be subwilted o 1.Olibdm quote Iron Ihe rele,on suppl, tolhBco-geiero•ion proe/ Nollosrofthese 
n favour c• Eskorr: tc encouroge kinely aulhor Y 101 nelwor K e,ponsion or lipgrodes ofelia requ remenls of the folloirg se:lions 
development of co-generclors 6 ,-i.y be requ, / t. intercconeck the 01 Ille Net*ork Code (Droft Rev. 5. 

Ffcgre55 0 do•e co gerer'-cr to the uill,ly ne-,vork. Given 50/ 01 8.4 11( ,I. Embedded ger,erolors 
the MigH rumber / 6 ds expected, le 51}ort An *pas w ©flileres• l:Ov wos disgot•hed c# rominol cop•,ly /ecir t•©n ?0 MVA 
time fr¢•e. ond tie ralnt,ve Inexpefler,ce / regis/red prciect developers ond induslry n·wst cor,pl' wir• Sec.;on 3 1 . me Soll 
W 'skon Dist·]bu,1.0 • 25 &10, 2007, ond al overw,elming sio·I wher droJjne Anicin 'rm'sm,#:or? Gid Code. Nrhecrk 

T.5p0158 .. a'I The res'·5 ofthe EO wl genaro®n proleas, E/om is In +he Cnde 8/ in al'+Ion '° le regulrefi en 5 01 
pr©cess of cre,r•dicoledn Fig. 1 (Tiescfcogeneration scoring le services of witable le ./.buror, Cole Nombre o.orge ine 
consullal ond Fig 2 •Proeded nel copoctv per oro:ed fs lo ass,61 with lese reques ' Il 's Gfla Ccole recluine,rer,s ore •be 5rw .rjuNon 

altie 1 25 subinissions received, only elwisaged'holleco.'I..willbeablet© Crle d . WOB .cler..s ...... oper... 
re,eckdo•prequ'MIL/onstage,·hisa/Suli uppon all Esk©• reglori gid will be oole ·ime cop/,77 ' Me Mocnine,/1 0d :he 
0- 11,0 kicl Ihol the gererating pianl did not to drow or the experience ofintern'nional requirement, 4. governor ond exci,o,ion 
quu fY und„ the def nilion of o co gene.c·or e):pe/s in hs field J' co gerierulo, undl coi#oJ 

approximotely 4900 MW net generation hoE 0. enbedded generolor ntercornection. Sec•ion 8 + Tke Dis#MLuk>r 5•ajl deYelop 
bean po 11,[]lifiec. *e ind,v/ua| p|an· sze5 11 •orticulor, •eY will 05sis] Eskoni ilaft 

a p'ojecion reguiremen' gu'de 'r connect / 
ronging 'rorr 18 MW op to 540 // Some 1/ conduct the rele,rinl n/work Impacl embedded gener•ors •o ihe d.r,-ibu•ion sysm duplicalio• is. le' svider· aggessment s•udes Adng lood Ilows. to ensure 50• .d ....perctic, 0' rhe 
Looki,g 10-re, Ine droft implemertation fo•Il level •'lotions, ond dyron,ic end w ribul,or s"m, 
//gromme /5 *Sepler,lba.2007 Men,9/ged 'ronslen· sidles twhefe mquirem 
to be Is irid c¤rec ir .. 1 Embedded ge,era #rneercoored,or 

Grid d di"bulion code requireme,18 sicidord 

yed,nicaJ consideronons Co.genercm•n farms' .bse•of ....r Esk>m i, cLrrerdly drafting an err,6edde© 
Tke,mi,emel,101.,progrcn•mell Tobie acep10[mbedded Gener'in,f Thecroft -* iterconrections/,cordiallmenf 
proi·,des o five rno. Deriod 10, te•dereft I £tii.hon Cod' 12] I.s dow, I number of le Disln,bullor Code requireinent. ard os 
10 'omple™ heir subrnissin/' Por• 01 'he Of ¢O/inic' .quirenle/s v,i*h re'lrd to on inpu* inlo 'e co·general,or Terderprocm 
preoarol o. wil yp :clly irclude. cbtoi,ing embaddod genero'ion *al wl" De coplicat e. some of Me key ecbm,cal „sue5 ncluded in 

the stardord ore describeo belo•. 

Loss·obg ·4*10 A 
1 . res,on o finieras· Complatcd 

Embedded gener©lors 're norm' ly noi 
2. Reg i,Dillo·Ten .IRFT) pe·mitted 101.-ertionolly isiond with a JuM D 

. ...wol. i...•fIPPAtem 27 Sept ZC07 theul,lit•network Onrad•Ine•o,/IYPIA 
1=u„ RFT en ddIPPAI P. qu el,A.dbid... . Sep .•007 o di'triouvion sistems. "e opening of uny 

• B..O C le./.1- -- Wak o 15 N. 2007 circuit·breoker be*een / e source subs ki i•,i 

• Upd-d dah PPA *ied • bid-. End N a.®07 wd embedded gererato·'s po,ni of conne*n 
Ud F.6 2008 may se-,0 cmt'09 unintended ,ower,Gland 

3 8..rn 
(see Fig. 3) Therel,obleandse:uredete/,0, 

u i.. comle. April 2008 
cisuch•lo•s'A {1!)4• c•ad;honKarneinsons 

5. Flnul r®> m• li pp:.,0 be...' .i'.8 non of le key choi enge 5 wit, rego/lo einbedded 
6 A.ol to % gbilin,d ffam E.Im log' Jun€2•8 gener/'orin·efc'lledion proleclion 
7.•uel,M bidder; no•lied 36•2068 

Where req„red, ded,ccle© loss./.grid 
bh• ***Apiogi-me fasoi Sen-be.•007J Drolection •picall, lai(e5 tle fo• 01 0 rcte· 
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of·change·ol·f/quency(ROCOr,orovalige 60urce clic.Jab,eaker shnirlr open, the·eby reading,ctiheexi/ingdemorcation beigi 
vector mill prolectior, rel¤y. Theli,3 i,•1,]y. ore forn·ing or, l,•rnlenNonalisiond In •heco5e 01 Ii,0 utilit, d the plant, end /8 9 'rer'jor 
prone to nuisonce Irippirg <lue f© oinerevents ihe sourte t·,pping 05 0 les' I 01 0 |Inv ocrlh meter reedings [see Pig 4 
cathepoweews¢em loste-bulkgene'o»on fe'lohene'•14'1•nevohoge'wi•16'roised·o 

-he ul,|ily will own ond opergte 011 loriff rrele,6 It 14] ful phase 10 Ding·volues Inaddiliuri, Diqor 
-he locat or of some meters dee,. w +hn a,i 

Lof/grid protectiDnl,much-plerinthe und Rizy[51.0.r of eassibleres/nonto.e• •icustriol plont m¤ycreate Droblerns with regard 
cose of c©·genera" *do voltages nct expor oo•er origing -rom -ne generotor tronsfirmer 

fosecul. Access problem moy ae ove•ome ke le g, d DUT •ihose ou,pul i, consui.iec reoctonce •nd le line •pacifcnce Pcss,ble using rerrote meter do•nloodinglec/ologl,s en/ely by the Industrial 010/ A reve•se damog/05urgeQrfeslers rroy beavolded / 
p(werprotecton rellins/led©tihepoillf specifingcrres/·ma'In•J. cortinuousover Con//0,1 
<©·Ine=lioiwill in mo·,y cases provide D dequc'e volloge !900'4 values 01 Ihe ful pl·ose.10· Es'com ne: emborked upon ¢ pile>1 0/,ect 4/ 
proteclion agains· unillie•tional is,ording. phise volloge 

aims to Conne oup·<'imc ely 900 9'W 4 -· 
Ak•Qleortni•gonMVir:ercci•red,•·• In the 'bsence Q u Al' truiro eort,ne part U, 1 ce [Imeiohon WI. i The ne:a i.e Yeors 

0· le poin' 01 conrEction line eorh foula 
Eskom's VVd,/ bution nelworks make use & -he pil©· prciect is o res JII of o lengin• P•Cess 

d be detected by residuol {iver volt'go resistiveearl•Ing 01 the involving reu-rgl ERM,NERSA,ridrn•ni poinl sa os te Urgepewer 
proted,or |1 mLr limmikh bee,10uredt•ctlheresidual * mot sought to deve/p al fr newerk,n cuffe,ils lu 'I e ly// mwi cver.volloge oroted,or witabl, graded vnth 

less lan 720 A (r,fol nehvorks) ard |8&5 tor support cf co·general,or In S©/h Afri:a 
fhe current·b,sed eorlh lault protection •sed 

1600 / (urban n *orksl. in the distrio•tion ierwork Ar €*Fression of inte. f 55ued n May 
The pretmec net•trol earhing ph losophy 2007 yieldild 1 24 pre· aJ©lifying responses 
for MV·connected generators 0, genercior to'lling some 4900 MI •et genem*ion 
fronstornreis is ihot th€ MY neurral pu,i i be Co genefal,Hs w Il be ren une"""r energv Individ'.41|.]n] 5,• ranged Ire·n 1 8 MW 
leftun.earll•ed Thi5wil' se,ve'coyoidir,5wer. de'iverrd klhe rier#o·k al -heif b·id price ro 540 9 •he p roce5 going ·c-rd is 
/ earh oub reloy de.sensiliso·ici. Js wel• os Arlip.]•crdro-b¥·her,nrileg genera·or /0|ydes,gled or-d a c,avel,lorial 
..Ing 'c.ulling" zer© sequence or .. o u ]Mhor es 'ther rr o n u fc ··tur ng processes le n. proce5s C>n I • I. w hose bid price 
0 e 3rd, dth. 9,h etc l harmon c „rren s elc)willbebiliecothe/ardardlood#/6 isbelowhelunpublished'E/on·ovoidadusl 
bet¥.een the d i,tont eu ili cor i, /,0„• 

Thi creotes t# requiremen' for le power Wh|qualify For ccntrnt·5 
A poss,ble problem .;ill le:.ving ihe MV geperction ·0 oe matered of the generotor 

E,kom is prese. li•ing the po•e. purchase starpoin' un.eorhed 5 #hal the Wietwor< Ten,ino 5 The 'boo ch/rges for I. Diont 
agreements Inc lec'nic•I specil./. will be lefi un·eofthed ; i Ilie even, ¢hot 'I,e wi I be iolculolen {rem Ilie u,il / ihe meier 
I support of the pill' pro,ect T. lolter 

tokes ¢ognisance N tne requ,reme•is of Ihe 
Dis¥r m./ 01- ond Grid Codes, os we I as 
/cressing Q number 0- te/,im! chullenges 
!9cludilg loss o•·grdprotechoo• arde•,rlhing 
wd rretering requirerrents. E,kon A 
be eng/ging cor,sullon·5 To 055 5+ w,th the 
technical impad assessmen' sludles '550¢loted 

•11-1-al_---ILL-11' w,18 each co-generolor pro;acl 
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Durban's electricity from 
landfill gas CDM proied 
by R Ano,id, elemn> Elecicily 

Thell,st phme of the mulli million rand prole,110 generale eleciricity by ulilising the Ineth,me gas released from Durbon•s 
gmbage londfill si,es went live ;n December 2006. 

Wilh t|,e elwire 1nle,nil linpacl ossessmerls r-1 

complete .. . positive Record c# Dec sicn 
(ROD, rece,ad. ·Me proiedreceived the bles,ing 
01 le Des,gnaled Nohon' Autherily t==33• /.• DNA] "i 

the Deportme• 01 Mirerol ond Energies ID+40, 
and wo= reg,5,ered with ·he Cleci De.eloprnent 
Me(Mism IM) executge boord 01 tne 
Uriled Nolions Fromework Conventici or 
Climale Cllige 'UNFCCC). D•rton wospro/' 
to -ur, ol uth A•,co's first •CDM• i•nd[,11 Gos 
fo 'le'll' prole. 

The p -o,ecl isolned In Ike -ial insiQI.e 
a #dores.ing glob# worm ng and climate 
cho,ge wh / is one of the most se#,5 
envircimenlal issues ¤cing tne worldtod•, -- 

r-w -he reGer,1 rel,{,colier cf the <'Mo Proto'ol 
4 nome,••s governnerfs wcrldwide. * 15 ./-• -,zee/• 
u 5,gnifitar,1 5,80 +Iwords cost·effectel, 
redtcing greennouse gas miss .ns ..d 
overl,ng Inpoc-5 of Clina·e chong/, Aj h /***.emeN./ledws..*.#20,Ureel 
According la t. p Kyoto P *col, rrelione 
(CH/,solist'.g'le,130/6. g.sll.HG)/ id will lily he 'orT,Ill'.5.ned when Iddtilili Te./.1....sues 
itse-Feclissorne2I I,lies.vorse•ancorbon gas wells M installed in newer zone' wn<h 
d o, de H s wide ; known 8,/ land Burton hos no ocol geier/,or ond * oil Ilsites, ore /ill recevinc rubbish or o dolly x5is Al 
w,41 -rnes undergoing Q mefharlogelic i. ele.rci' ir bulk from /<om 01 275 W. LoMeYc, (. 500 k• irochine wo, inslolled . an d dis/,but, ,1/ CU,+OrnerS .!0 !. ne/.ikef s'egc of biod.composition, F·Oduce lorie th,silemolryody'lo,edto now rubbls' ·he gos 
VOIUM 01 loncfill Qcs LFG typicolly 275.132.33 gndll kV mblesand overheid procJdionis|,Inle,; 
conto,n,ig son·e 40 60% methee rei 

Methare !5 •+70 pelro|• I",5 power gene.-lon mony mrs D./cr has Deen doing lim,leo When 99 opporunity for locclly cistriouted pecess c·?d co bon d ox,de .rn be e·„ 6,ed ·{loring· 01 rrethane horn Inese ./. i. os exhaul gas. This pro,eL·,s u,i•,ed /11'e ge•erotion Is presenied, Ills not o simple Cx]58 red.1, e /8 risk of,incprirolled Fires, Ind to of destrucion / methor,e in c©30*chrg int¢ the negrestoveneod Ir•e or e,gines and ,5 pr-,1 contre| od/Lrs cable Systerr stobil,4. to volt'ge regulatio, 8 oe greuter 'In 99% eHert,Ve In oddi·,0,1 
Since undfill ele/ncit,-frcm·gas g"wor tiere will be s,gnificont emss" reduttions otherqual,4 01 supp|y 15su85 m•I be corefi,Ily 
prn,15 ore current|' no' compe·itive vilth by ¥,ay 01 le red'dion in D'/01's eleclnuiv onal,sed.i,d ·nis ig o .ecton;I O0fn •equirillg 
locoleleanci•,cosls-be,grhoul66%,nore demondfro•bl<armb' 410 MW.,henoll prole-no| sysleni -43, Loce| S'SteM 
expen"e ·hon curren· Eskon 1,9"5 - Gie Three 'tes uie 64 opwkional This prciecl -Il co•stroints w ...o· low consurn. iall t,ir•• 
prolec· is mode Foa,ble through Imbon racuce sorne 450 000 10,1. u{ curIDn dimide over •reekends ond k],e o n,ght Unlor,unotaly 
Finance .,ch lor Pe list phose 0 'he whic' woulc hove bee, emi'cd b¥ Ellcom's Ihelordfillgosis r.diceo at o constinecie 
preiect , chanelled timugh the Wor|c| 3¢ 4'5 pwer stotions over the.Orcl life span ©f the -whorl of wer,ding oddilional cop,10110 
Prolot,Pe Carbon •und (PCF , a pub|iC Private 5,tes Ir, lotal, le proled,supected i reduce buil gas 5tor©ge foc I,Nes, the gas rusl be 
portriersh p will, pcrliciponis frorr severo' equvaler,1 en,sE,or·s in coil•on clinx,·Ic to our u5ed conlinuously os i• is Droduced by the 
coun•es worldwide -his recenlly Ove'loble o,mosphereby'.8,9illion'on5' Igndlill lili Tlie -liulle.,510.t• o,Tirrodle 
carb©,1 fincice- occessibles,nce 5•Julh ... 4#hon 241•curs pe do, se,en d·,yi (1 While it i5 nct ..c[·ie current financill model 5 gr 'ig 01 I hest .unlry agreement lili: ig week' on oddilio•c 90Jtcousinglocol,6acsysleningolilily scule 01 incoile could be from 
Ir he gcce"rce 01 :Dil proia,•5 - 405 the / Complex e of •glen eledricil prc'ection 5:hemes .t are needed la 

/ pre.iurnf 
110de ,•rr•5Ible ••r-* *le c,idlill gcneraled fion Ihis Fick. mor,Ir power fiow ond Cou,•Iries fr p tie ge.erotors tr•t 

9/ utili'Iion proler' to & develoged on Ihe hove higHly develosed when environmertolle,vs pimir, s.opl, from le ne·work,5 ", 
Africorcoilirent Ind pol,•ie5 ore "0'90 to 'sk South to Afr:con prevenilsiondIng olthe generotor and o /1 

oflhern•nrk -he proven rielhcdolxtrochon 01 the londrill compernics who export their producls lum 
9.Ircuglipipsworksystem 5•romt,elondfills en.,rar•rTlenl{]Il¥ cleon their produclion 16 5¤11 pro;eds hove p"·ided c steep Im ng 
alow„hego/o be Fed Inlolhepurpose-o,lt Ele/rlcil is one of the Inpmlo p·©ducHon. crve to, Ilie leon of c v,I o,d ele.Irical 
Ictgrtionengines OritkeMonanhills,teo ond,hes,Sicomponies,9¤7[e/li•gtopo, engineers -hen,Jill coniodorforbeth sites 
1000 kW dinegir.610 ed Tres,#was Gpremiumforeledric#·leraiedlromoceon was En tec Sok/ri, i• a con50rt,un• wi,h 
sled,0 ¤,ed#m/enginewnich •relewoblesource Conslridior a id Plant o " Organics lid The 
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engineer wos Emviros Cons, Iting wi/ Wilson allowle gas teld lo slab se This 01.tpul bus Ihis Froceg, und fo ow,rg wpaorilr·•rn 11143 r,05t 
Pass SIngh v as a,LbconsultonT. The GE rwbaer Incre•sed lo900 kil •d Ihesit8 cou/4'sDNA, ondsublaclopost,veRCI)'sin 
Enefy**9.1003'29·/ond JOC willbedcsep,nomored. AtlhelaMercysile onvFIArequired,willilieCDME-cilliveBori,d 
320 G5-,Luritsove0015-01·lhe«cndwher •heg•s•¤sf•ne,obeloo•w•onoenp (EB)cor,ide•Grtdhopefullyupp™ndreg6,er 
wsed,n sford/one island *m/01/Ions pei{/mwre,sver,er,unr. Addilionalc,vilwor/ the proled! Tlieubove.r-p.,wmou///9 
requ,rever,Imleo•sl/elecmwleng,nee•ing on,hegos•ellshost•er,donecnd,tise•peced ·orcod. lt,salogg, c¤•I,o,idsomptimesdif'ici,11 
fogetihemupandr•nning Tkefia-challenge thotihissitewillstaitproducig „Hicent@ood pf0CC56 [cr,onlai do igo COMproiecllof 
come wher, Dufbans lecolll W Neicrk was qualily gas soon and le er,girle con be used the Ii,sl lin e 
found 1/ be /„ing unnecessory fripping of Uplonow Iha gus Hove been flared WH le But/e admin ciollerge /0/ does nol end tbe il W brecker feeding •ne gene,aloi, w,en con*>ncredils „re still coried f:m floring, the. at CD' regislrohon Once your p.,ed is rei// fi'tswereud op After,ligr, income{rcir.elecfric,•generoholislost,obnall and running you con'.impiy . m corbon 
tec,nicol discr™O• between Ihe protection osinconeffoircor/cred,idue-oxided crediondexped acheque Ir Februor, 2007 do,Dufbo,Eledri=Fgondl/Genbooher gererchonbyiskoni,solsolost a widd b.k 6 e. ourCER's bu,er)·oppoir•ao exprts il wos decided to install Aeutt Sclk 19 

CD' regls-lon. C/M oud 'moircing team vis,/ Durbar res,sfe,5 on *e stor point 0{lhe 440/ 1 k' d"/ 6, a *eek. Bolh S leS We +,1|y CLdiled. Wilh 
staf ger,emlo Iroi lormer Insln·ole ler n eve' For armne ·nir<Ing ofslariing a CDMI prcied the exception of some niincrodrn,11 iter•s bolh hmeadiwintremcteealfoullhappened ilhe tho odmins'ratior issues oic subm'tial 

pro,acts received full CDM"cert ficatic.•. 
nebiro' the generalor pfotedion reloys as5vmed The fint po 1 to i©te h COM will nol •urr o Durbon car ·herefore now m,•e Ihe world 
tho' the local 1 1 W circuit diredly connectec poo.• prci" 00 0 good proled. -he bosic 6. the lir/six monlhs of carbo, cred ils wi,ch 
to Ihe geR/at>r subslaion hud cn ecll· loult enginee,ing lundorre//la m,/besourld CDM will for,1·heo•lo•lheincone and due to thi speac of the ./verageof 

/=al proler+Ion IS only on additio•al source of revenue which 420000 KWh of elecicity v.osgene·oted atlhe 
would in¢offeclly disconned Ihe genextor In car be u5ed In make o sound lochnical iwled Morrionl· I sile per mo/, which ot 
Ihe Meg/le* 

·neor·ime•he remote 1 INcircult#hichdid f,norglly vioble Tie comini/rolion burden summer mt. hn"oved D'irbor opproxil·•otely 
hove Ihe ec 11' W Ind clso been disconn.cled bo 4,• terms of humc i mo,rc€sond cusl must R50 000 per mo/h an cur horn 5,Il. This 
and tle res•©i the nelwo/.ircluding the supply no* be under es,imited There are a mies / ligur e weal up 10 R 75 000 per mon* when 
I 1,8 garlerotor had rerraired 0,1 These 10'se oa ininistration sirps which [nusy be fo lowed Eskom's Megalley.irreriotes were used 1 - Iner 
wipsl•,enrequiredl' Wo,/01,sed/ieldskule u„diodate,hereise„olculkproleashke Jukond Augu/ The [£,Mercy sile generotion 
viw·ne "ond close thribreok= Thegener,» 5 s become m©fe roullne 4rs burder' sh"/ wos s,ill 1/neicing gos quality problem Go 
wovldthenre./nitorhenetworkau/mohi/11¥ reduce, bul -or now *h proed slib /eds as genera-ionwosliniledondmost//goshid designed oberon outage. consideroblend-raouites Onceyouhavo ,/bellared. The//Mcred,i:]ies/Isubiect-0 
Thesecorid Uon learn•-gl•gos „pply asoundfyectideownichv•cleadymitigole CDM/Dditondween/c-,lableolriehine 
fo, these el g.5 ieq.Jims c g.eafer degree CO, em.Iss.ols In line with Ihe COM rule ne this paper was corroleted 
01 monitiorng crid '6111/ Ihen had o..en fi':stepist'submitoprole=•ideonote:PIN]to 
neeesm un Ie simple ,/ing do,e ,n the the DNA{,¢[)ME The PINshouldnotbence Summal 
p• Mr-hole need•loheapproxlmaiely'096 thenalew pcgeslull•descnbmilhapm ect, lhe Durbor, is ,-7 'Ad 01 the 118• phase 01 0 
crld o:,ge,1 needs lo be kept belcw 596 /le COF#gs und o firarci/ bus,ress pic,. The pro,ec:r wlich hos taken over i•e yegis to see 
totlgasinputiors/bande•,enl¤peralion DISIoffwill/04<evidarceinlhene/:lep ihe light of day. lt hos been g •i iong,uudwith 
While .Il th. In•,01 cololofions had shown which is. full'o•ecl lesli Docurnenl p' 31 monylessonsleamt 'obalclir....geisc 
dic,enl gas o, Morninhill sile 00 supply o Depending on !11134pnof proiecu lhe PDDron critical jue 'acing ourplonetso -e ieed many 
1 MVA ·nachine, in „e'ir/lhree monls iT /as he 40 to 50 pages and Is required Fle CIM moe CDM proiees, but fownd an>one•nting to go 

lh¤Ithego5 wpolywasuns•ble 1,00 e•udivE.Lcird Allipplico•ions'orregislrotion dowr + s road needs o pol deol 01 + izce 
mua/$ 20$ 'scked' frorrthelieldle (»gn 01 COM oforrts :/Id-wil. howe ·*ir PDD. and determirclion THe red tops ond admin 
I-Im/boe/jor,dthema(hineipped on /Mislial Dn the UNECCCs COM web,ile 

costsore go.=r'» TheluOOk¥A gevoloaher h/ ,e7 rr Jc• higher·nci firstontic ootec U#cdmgon)/O(/Wiccomment, andliz The eng,neenng m felot, vel¥ Slwple The El/4 10 " 01 600 INA 1/ 09 fin) "r mornhs 10 0.17 flt' m independer•"volidanlon Only aher 
ond the admin necesM to comply with Ihe 
COM-ir•Kingwoso .uge c,clige MIHo.t 
a ded,cokd and oossionote proieic,olion 
and Ihe full bocking 0• your council ard 4 
towr, mano•e·/company CEO i· will oe •11 bul 
Impossible. In Di ton·s cose [,nds 5, 51, *Hon 
41 our sol d wosle depoi·niert wes 1/ 
chornoion ord tie pro]./ h•d Ihe full bocking 
from le mayor cic cily lionager Credi• 91. 
lo go ·' Andrew lie .4 irorn the Elad•icily 

1 Deportment who Iught le Inte.notlora 
consu|ta•ts o lew tncks. •e plan tocor,irri,5sion 
Ihe firs· 4 MVA cul 01 8 MVA al ·ge Blsgor Rd 
steinwy 2008 Eval•ilh alliheeiperence 
picked op on the firs' h.0 sires .e c• itinue to 
1Bc,lrewtncks e,e'doy which ould help 
usfor....Rhase 

Any©,e wishing tc discuss vanous gspecls of 
the proiecl should telephone Ro• W,Gnond 
from €Thel,»i,li Eleclricily TI 031 3;1 9003, 

4 2 Dur'bon ' All.ir//#fir' 5,re ©:•wilig r,•e i,ew 6er,wiglign gull'li wienondrF@,4/ duln.gm.zc a 
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Renewable energy sources to address 
security of supply in South Africa 
by Vou 7 Id//chee, O/ powe, Johonnesbul 

Mounling evidence / climate change and the concern over the suslainability of deriving energ, from linile, carbon b,•sed 
resou,es 'hat ore being consumed I an exponenttal rale, hels 10€ussed the world's attention on energieflicienc, ond 
€onsenation ai well as / quesl for large. scale utilisation of renewable ¤nd regenerative energy,oures. 

These "sue' have not escopeal he 'Menlior reseme ncrgin ir le e#91 ot gererition Iller8 Ore Jil Ov Omge 56 0•ercahl do,5 per 
ofle S.'/ Al/con go•emmel emern'.nr os yeor. in which cose il s still expected tho 
' whil INovember I, reno -ble aioil¢ble ene# Disdrostic measure, even of shon dirolion. co ven'ionol ele* col ene'gy •,11 be 2003) 5/ 0 torgel 66 supplemen·ol e.·gilor 0 de•,ost,1·ing imped water or the to pro'ice economy ona 

10 000 GWh fenewob e energy is used he¤·ing pvrposes for example Tie .orst 0.19 03 9 10't resoll If 15 conlnbalion 10 an·icipoted An' energ, consurrolion cose sce®riowould beg lorge weolher frort 4 2013. ·¤ be F odl,ced mainly {·orr: thai ihe load shedding vion will be in eic cover ng theent .Sculh Aticons60 colinert biomass win' solar and -al %/le folle'lt five.eors 
•ra few cons€cullve hydro. days 

In craerfo minimisetheeco'orric,wpoct d 
• Thi rene.oble energy ist©beut'll This .led wo•Id add acditonal weather JoldE/donq, Ills...bellon+he sens,li, ty 

lor oower generalion and no electic togener/ion schedul,1/. a m·hese bad power dis,ribut on indus,r, ko execute sucr 
technologies .uch / solor woler heating So a-' 

load do¥5, generat in cooocity more or shedding cs deep into the net.•ork os and bof.5 |eSG Sq JO| lo Ihe Gapocity c· t9e wIJr driven possible, oss,/ing prionhes orW discr winat ig 
• Electrici'Regulation Acl,wheR' a.orgit beveeninterruplible, nco·es•ent,cl, 9CJSI•,Ot, apporatus •ould be required at lea5t os o /4. le ob,e * of le M inc wde 'reierie' 

the eflicient •I load effe.Nve. suslo.roble comrrercial ond 855€nl circu I * and 

orderl//velopmenlandoperationo{he foras is proc+,coll, possible This pro:ess So, de *filtle„:ren„woblesourcesalle.lole 
elecinci·y 5uppl, Irfrastruclure n 50 .11. an be outorno·ed by SODA systems whe, or e,ocerbote feser.e r argln require.rierls? 
Africo, ond promote trle use of drierse suO1 crp Inrollcd and ir, tile event,Joli4 11·al A key issue is / ensure 1110+ a diven ty ©1 
energy •ources cnd diergy eficie». |cad shedcing is eq red, uch iulornalion renewole sources we , cluded in 'e nx, 

Theseirtioive'oradrweib,severolinpo,tor, livestileniccnquckl¥ be BE·ilied and ·hot the rene.voble olont • geogrophicolly 
cbiectives well 

here is o strong focus on enely elliciency spread out For e,anp e. w nd sources 
• To ·cleon.u,/ ·he degree ene·g, er.iroime.I n and der.and comp/l,er,1 solor side rron.gemeit -·ce:10 0 'rge intera.+Ions 

'ern·s ' COJ en,SS,©AS - ever¢/sl davs 're (EEDSV) inthe inA/ooppiesent, usuall¥ accompanied supooned by 

wirld, con<[i'Joni, cid in general, ojercost • To -zeme n if,e foi energy resource' For b, kne DS>/und / mechanism and tgrgeting 
f.luregenerorions conditiors in lood ·he Cope *en & rot ,derld 10 rea /tons in ihe orderoF 3000 MW b, 

tke 
• To Highyeld improve le 5/[ wrily /1 1/ /lerir.4 2012 •gions 

5 Uppi' Thescopeolth,slundirg, or,[i,nallyiocussnq Expe/ences/countrieswilh 
This poper is inlencec to explcie le degree ond,Etele/rknlefficienciondiodshihing 1/9/Ilicanl renewable re,ources 
to which ren-able energy sources cor be IMIMMiors w /en expanded 10 irclude Cern©n, has 0 5 glificor,1 prop'rlion of 
expue, to conlrib;le to Ihe las# ob,edi,ie - on anibdious solo, walte. heoting sysrem. insolled w:nd tvf•ine plo•*- c lotal o• some 
electrlcily svpply iecu·itv, In the South Afr,cor, torge,ing one dioi Jnstal •ton5 over o Lve 20 Gw, where tie rolional peok demond 2 
conte*1 veof Der,od in the *ion / 75 OW It ,5 nol only le A 
Background Renewable energy sources - pai of ot wind /01 determines the nlermiftenc, - 0 

the SA generation po/lfollo? theother e/re:me, toe nu& wind requires·hol 
lin lie elec·rcol energyseclo• ther€ are le piant be feo•hered to avoid domage, or conlole*r ilme·reloled at have " Wi 90" rreons lo slure srergy in thevolurne' reduce the bock feed /var on #eli ii,rec 
Impoc,on,hesecurily©f suppllf -P'esen,4tne .· is requ red. lit· i derrnment chrQctenstic COpOCI ·6•| nelwork5 OppO•Llistically used 
induslry is =hoacter,sed 4 both generolion 01 par·,al ¤r y wine ond :olor wrgles tocon,ectlhe plon jol'enctionolgrid 
copocify and disiribut on natwerk .Decir; will (Ilwoy. plnce them .1 0 disodvantage 
Eon/'„nis / & Ivel# TH /nlid,cope w I compa·ed k, hard los/ luebil'ed sources Wnd [on/,rions can /ange drastia'ly dh,n 
pefs/ nhe led,um.rmolle/ger.... h le n.... he./lere, bo·h I Ibe. holf /9 90.4 -d loangie sull,Lle, 6¤•kup 
plort ond dish;bullon r./st.A.e upgrades te<,nol©gies „·e cons,dered 10 -oke on gererolon is walable, 0 |orge orcpon,01 
undergoconst,ue,or»,ile.:entinved ood independen, averoge contrib/- 0, cil, 01 coal fired •pirn ng reserve hos 10 Le 
growl' of 3,296 per N fri ls ,"ded 13 lo ' 7% ot Ihei, ins/Iled ce/cliv fowurds moinklned n /dlilon / fost reading /5 
The 'reliable' geaeratic, capoc!4 firea olonl When osked /60 Jtlhecomplex 'ie• naticno' gener'•ion rese've rnaigin lei 
tobelow 751 of !n 2006.viheratie lrilrina-ional It !5 likely ... 5...Ircl o s,milew generolion s...... . ., environine,il, 

i• 
norm i mitigote genaro·ion wO' poir'ed ....le industr, 0.,lage rim contribution cor be expected from wind was geM,ig 

cons ders g margin 011596 -4 In sources h terms of solor, the /•erage ligu,e ve ry good / shop +erm wea*he• forecc:·ing 
re5pun,eloihisdeficit,Eskomlicort,undion ishlly·obes,gnificolly as a res'it - .wn,o,nte.* tocussed h. f bener as wehM 
d munic,/1 distrib.to·s hove Inplemenid an,· of me highes• olor Ing,deion hourly predictions leve wie,1 necess'/, s 

loodiheedingplanvornoinloinonocce/bble In ihe work Trw prcolerr 1,0-wi, M Ihol Nowleolond'sopproachhosbeentoemb•cce 

90 AMEU 2007 



60th AMEU Convention I 

wird energy tc I Jorge extent, strongly corrpieme,itec .1, 
hyc'o ·es©u·ces where such sources hove suflic en· storoge 
EOD,lrjy 

It hos prewiously been noted that the So,th PA/VPI At„,or generalion 

poitfol,o is shcl d gas 'Lrbire peaking plarl. S,grni .Al 
in,05tmen·in OCGT plon·,s presenlly Jnderwoyond in·he WESTINGCORP POWER cooleKt of **pondirg fenewoole sources, will nul beconia o 
stronded |NOUS TRIES nve,"nent once occitonal bose lood gene'ction is 
bro'ghlonli. 

THE ALTERNATIVE SOLUTION 
Solar w¤Ier heating i,slems - dis/ribuier 
pe•peclive 

@ TAVRIDA ELECTRIC La'ge scole ./•entatior of 50 or water neoters mil 
inevilablymullinEgnific,nire•enge// wivillolso or 

/ Medi(irn vu•tageswilchgearand serwices awerage allev ate the lood on the d,Strib,tion relwork. The 
issue is Ihal le w pplemenlor, energ; recuirements on boc • Now and iefurbished switchgeor 
solardcyswllstillrequireone•or ** ed/orconvent,or•I 0 New and refurbished Iran,folmers 
geysen, ond Ihese nehyor<s wil stil needto be 1,0™,ned, • New ond relurbished minisubs 
60 I ge ponion of·he revenue der ed from this Wpa of 
lood • Swichgeor repairs 

I 
-hes€ risks ,¤1 te rr:tigoled to c arge degree by Turnkey proiects en5.,ring 
Ihot limifs ore plced on the electrical ele ment ze, • Coble inst{]Ilalion, Irminalions rmcing and ,/ ms 
6 standirg losses byimprove<d "sulotici"crrecil"izing the • PLC's ard uutornolion proleds 
s·orage lik and ut lising e.stirg, cer,tro Im ge,•r co·*ol • MACC'. 
s,rems to specificolly control Te prcuion of supplmen•Try 
ensgy to the w JIUal berefit of the distripution uti ily ord I Ihe Container sub/lio" 
end-iser. • Semice and crilcolspores 

4verue loss oflset • Sw con cily De by vt,h·,es Decoming direcll, ichgeor manlenunce, repol, ard on 

involved in •he implermen•Non 01 solcr wok f he© ing s,slems, site Modilicul,oris 
either di·edly asa p,¥ lor service hot woler supply 3/"0 0 Transformer maintenonce and repair, 
by offering ma nten•nce services cowpled wilh collenve I 0.-:ile oil pufification aoplicotior 01 inslalled sc ]rplontle eo¥ CDF re•enue· 

Renewobles -challenges 

ha (enew•ble e•erg• Indus'ry is i• I·g fle¢gling sloQe al pre5elit, 
ond loces seve. /.lenges 
• F,rding sources and mechanisms 
• Copocily 10 3,pply Ind instoll . ecuipmert 

• Viobil ly - top up or •eed-in lorii for rerlewable energ„ 
ba•ac on lev:as ·/ * occo-,ke oroduction ca• 
c-lhear'.sources 

• Susio,nobil 9 -cninies'menlin Q cool.lired powerstolion Agagil ' 

would bespecdied lo have¢ litespon of at leosl 20,00,5, 
nn• Ihp 5u,Tle slio•Id oop|y to renewoble equipme,lf . 
excrnple 'clor w./r h../irg .lervent,ons 

Re•ommendationof Ihewayle-ard· 
renewables 

A id,vers,ly 0150'lf' 05 must be i ors,dered: Incorporating: 
• Wind rescirce' 

•ELTATECM SRMial 1 Londlill gus op.0., ilies 
• Salors.e'lig.in€o/li'Hicsigrall 
• H,dro •r'/andlargeappo'unries Agents for: re,Im'--7/",9..=m 
• Wuve ener. -larch ..1/ble fecirologlas 

Conclusion 22 Ruaolph Street, Sunderiond Ridge, Centurion 
Office +27(0112 666 8904 ls'heobce suffice•·10 miligole Becir' cf suppl, r.l 
For +27(012 666 7696 Il le In•,wer cculd line - 'hell .ould be ./ent to do 

I re·exclilctioll Website .'-..wpi.co./0 

Email: On ·he .mer Hand Acn would De o good time t. mole s-lchgear@wp co za 
O 90/ I 
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Do you manage your assets? 
by mul von Niekerk „ id Jocii von Nieke,k, EON Con,ul•lili 

The ele/ricir, dist/bullon indusiry (EDI) In South Africe has three distinci groups $ players Eskom. the Metropolitan 
Coun/Is and a mull,lude of municipal dis,/butors that eachloce a M oluniqueasset.relaied challenges. 

lesa chelleiges Jnclude ©mong,1 ot•ers s.,sloinobevolveto the ullifies business The • P4>5,caJ ossets, ensuring thot ossets 
• An Geging network orn»„/ed by poor cri,co re.ourees requriedi ·cr EAM iclvae· cpefo-e a, degi'ned parcrretefs 4 

cptiniol. ©H·nornc opero•ions mair,enonce procedures. skills Ipeople', mofure operotln' proctices 

• Rapia groh in de·ncid andgengrcul C (pro/,Ses inforinolion r 5,ste.m: aid moodir, 1 Lifc c"Qe cos' oplirr.is ng initiol cid 
expon,inn Oern,nologY) Indoccurote. up /0 dotere/ork Ing//0 Investmell extral le .cxim/rr 

coe·otinG ard rinorcicl <lue ircm +he 
• Ove,looled infrostruct,re with lin,ted equipment do·a (asset cortent) 

asset overths course of,-6 Mecycle 
redundanch * to per•eived conlplexifies, not oil M • Resources. ria'imis ig thec......trn 

• Umhed coed' irve,imer, in pos live U/,reshove//pred+he EAM ric·ices-h,5 Ihose#omarage Ihe ossef trough ·eview 
years due / 111/ g.M. unce'linly ir le'les room for im.overnert in prepoction and assessm'of phy' ul ond personrE 
theindus' 6 cons' dition of the resiective wires perlormonce agoinsl key re//res 

- Highe· 003• 30 r·11•in•©•n ond ope'"le bus, nesse' 17"21 ED, rest·ucluflng This • 0/ bolonclng englieer,ng, oper'tionol 
ne *crks .He=lively pofer will 89|ore 0 5 mplislic 0/proc:h -0 and finon: /1 risk of the asset: with 

• Poor rrial'le'once prociles le'ling i. malagiliq nolwlirk os# ....valy We W e<pected relum 
wioges ononegalvepalic peopion define ·he apprcoch. bised on PAS 55, Ihe • Askil vole source. developirg 

• Avo/ly of qualibed and exper,€1/ res/ech.worgargoliorolrole,recJired,nthe ollernol •es sou·cos of volue aarived 
i,Movrces lo ·nonoge / manloin nelwol wiresbusines, alnd providepc i,ers©g I·ow to from ph,sic' msets, maicgerner• aid 
.'ses e„ob 3% ord operutions co 'ipetenc,Bs old Mor hrorcia' mprove on EAM sysin 

eriginearing 
The notion•1 goverl,·ner,•'s indiotive to re,·ueure 

Dennltionolasseinnonagemeni 
tl·e The e eclricily distribut on,4/7 A regionol stondard / service d orly -e|ol®5 
elee,ic'7 dislfibuton •REI)®wil ioicapesil,ye cnT,!.ar,58 „set,le,oger„ent Is u pril,molic to .eliabill„ but olso tc supily cop©clty 
mpac:t or survice delivery q Ille counlry Tne oPoroach to Nicnog,rg an orgull,salion's mailabilty. Und sho,Id provida The follo.ing 
impc€lrfleswurinioltheindumo, 5rre oss/5 ocress Ille enier,„e, 10 Gch e,e Ils long te,rn bene-® 

delimg will be rn.nurnised 6. implcrri,nl no Ihe rralegic goa ls while p rov d ing ,ools for . The ti,¢ncial results 01 I ut lily cc, be 
605,2 R·frciples ©· gooN * menoorment no<Ingder,slors whic9 ollo,•00 Ut,lih'fo Jneel in·proved due othee*•ension oltheusel 
cons 6tertly th*ug hout Ihe indu,•7 a equ•fe' stoid'm o; service in the III mos· 01 09•els. 

cos·effeclive •c„ • Thete,hncolperlormorcuoitiene-wcl The nterno¢iona•ly accepred besl business will improve due 10 1/ inproved plcnrec 
orcclce of eme·p.ise asset moncge,nerit '9- assel mc•gomell encornpo5585 14 

in•lin en= 
(EAM) .05 n/duced ord oduped by ke, st•u·eliet, I.®los•Is ard processes . 

• Peoole willbemorepodudiye as adirect 5 lilia% in Soulh Africo froin ihe loto 904 °R+In·i,INec>·cia volue conlribu•lon Irol• en 
res' 4 irrproved p'Jnning Md betler 

Howevir Ihe58 pracices cre perceived' osse'orp©Mfolloof•ssets 
targeted 4, mor iesource development. 

be 'me·coflwming. comple' 10 -noge Effeclive asse- maragerner,1 is <111 ob©ul me . he orgonisohonol eLf,clenc• will increose and -uire ded coted resou·ces ' clate IIi-#. 01 · due lo improved and opt!mised bus,ress 
.rocesses 

• Decision·moking,vill be woroved because 
belter,nicrm'tion will be ovoilable wilh 

respec• ·0 inlrostriciJre, pecole and 
. 11. ro... lu,1 k precess.5 

• C.' c ..intain ng ne.ork ...+5 w 
decrease ove· time. also cesultrng in o 
rruch..re effe'..worliore. 

Who is i...&ed n Isse: mor...men' 

*mqw ,&"ingl mciagement 
ofassetstod/*·Thereqvifed le'elof •ervice, 
to ....ve le b.'t or ..1 ..prop ote 

1, 
trade·offs belween compe. g .r5 sucl 05 

/"'/11' per•ormorce, co,# ond risk 

Ir the mu,[,pol en¥1·onine• mls 'ters » 
th' dichotomy 01 the re aticiship belween 
/ e eng,reer's desire /0 minrain assets 
Ind }he i,noncial n•ologer's desire to 1 mit 
fr•Illessexpend&/dihec er·rel•to# 

Fig 1 A.grommoede=yippon ©Fo• osset ce,Mc bi,5,•eg• iuch mancger mot kos o •eleilless possion to 
. - ele<Inc,4./ logrqm ./ PA5 551 ser/;ceclien' proless...1, 
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he whole oiwis/,01. ircludirg #e senior What a osse, .encgemer+7 • Data :dato. informohon. ond 
mani m/•Illus•ted :n Fig. 1 shou d be knowledge) 

-he crtical elemeits of o o. 4, gre those 
involveo ;nlhe asset r•negerne•*ann·e, • *01 ore required to deliver I u-ilitles' In·"gible ossets b (custonier se<vice miress 
05 twill nipccontne ful businessor©ces'Of repuat,% .s,orne·end siaff impress,01 m ssior. stra-egy, policies ond obiect ves. ¤fio5sel cenlric org' 1,5¤ !01. public imoge/relclions, broid value, 
• Tie bo// of d reclors or the couic s For N pJrpose of osse/nonggement, Ihese NEkS•lice,ce. copyrighlsandculture) 

executivecornm!.c critical elemenis hove been summorid nlo In on¥ pf,ska|isset· itensve business, such cs 
• Tiec.f exe'lliveorrnanogirglire//r 'wccotegonesesfollows Ihe eleenci' distri'-or 'dust.. the greate't 

©ilhe orgar salior 1 PhY= assi *ed'ici» tromnison uped/*ellurt, dependeic, 0/ rbicT 
• Tie chief 'ormotion ©Hker and dis•r bohon infroslec¢vre, nachinarb Inv¢noblycs/clotedwi-lthe physical ossets 
• The chef l.re/officer pan·. cnd equipmer, build ngs, IT 

*51. Al•ough le Mher lour bmilies of osset types 
• Moint/norce mon'q.5 

• Human ..ets Imonagement, work-crce 're also critical Ina require appropriote 
• Mointe.ance staff skillsondexoe·ie•ce}. consiaeralion, the, oreconsiceredool•inscfor 
-he retoil business (cuslolle· sezes cvsion) • Finuic,olosse·6[03sli, irive•ine",eq'Jil' asthe'oftectleopt,molmonagementoltie 
being scooro-ed from the wires ousiness cred,· raling) phys,col asse-5 

(0"s management division) as 'e 
orgonisc+ion,560.•a solilwires 
andre·oil':IMT/asselm•nager 
however will provide a mice to 
/3 customer se,vices mon¢@er n 
connecion with he con•ec-ici 01 

ne¥.custome'ad w 'moniss'es of 

plonning and system rein{orcemen Idube 

Ihal ia csset„ang•emeit is enforced, r Electrical (Pty) Ltd 
-here are 'Mdistinct ve roles /1 

need *o colloborote ir icrmoiy M RO * 15474, Lmmbton 1414. Saulh Al,Ica, Me,Inda laduslrlai Fark 

bring Cnr Audo Nall & 
about or osset monogemer, 1(ell• Fload 11!Igh,$ E. 2. Bo•$/I 

ergonisotion Eachof·neseroleshoso Telephone: +27 (11) 397-8281 •4 9•1 • 
unique sel of regpons,bililies to Facsimile ensure +27 211)397-8843 Tuv 31¢3 

E mail i.he@m//b 00 -4,0.¢ 1-1.1/1/ 
Web w Nwid,bu.not . sustoinoble unc u"imately c·eote 

b,siness /lue. These role. am 

• Ass/owner Arresters Insulalors The asset o.rer 

6 11,e I,cence holder. equry Equipmenl to protect P.|yll' in8uil{]rs 
0,4· ond inves·of *It against overvollages such 2//WI for transmission 
lioldsihepoiliolioofosselsond swhching as liomning or • • <d distribution lines sei <and rrarilge •ar•ormonce 
ieq.,rements for eoch maf,99 CA5S F»nef • PDOeig,10 JI• T™mA....Slli•fa 

• .sc'mor.er·Themc.ger,5 *.L,2*Smems .meo . I,W,ei,Wur, /,•5•,i'dfofs 
Mm-*E C'a• /•me' / '4 8;DW j,gri•Wofs ihe i "¤id. m rel,obiliN 
AWid,ulm,I *4,m' 

..5, plo. Ind monitors le • '009¥. \1* SURJ•l R)5• 1,Ar,t'!9,6 
.51•£0..ns •02Ulat..Im 

.per. ingoclivitie•corelully The Alse. Pom (A*,r /0 SuSpef,wan •ri· i &,•u,S 
0•elrr•®gers,ruke•c'bosed A*i?,/5'71*0• 005'Br S•No'POe'..# 

Mim oi optin· girlg custcme 
nee,19, ope"llon'I Slotu' and 
fiiancial relvrns Monoge•s Portable Earthing Equip a-,CE' 
om<eyte & iverin'volueloull Low. medumanc iighvotages . , -1 stakeholders Typical markets and appi•at ons be%,R) 

All types & tools mounted on 
· A•5ei ouero,or. The operator g Epoxiglas 

- RiD,•1@liu: Ii,•a• 0 3jkv insulated I work mon•ger, hoi pol. Usedto malntain © stfo•g -'*/.0!•81...MU190& 

costordse/,cexellerce bcus •Tansmi.#uo......400/ e,ierwized high-woltane lines. -Obll/&•611•40*.cm' 
[Ind pe'orms phy/,col Ic-ies • .on.....6 

Tkoope. soreorde,1/ers •Aa'i,!In,$&110=1*&. I hi.1,4@Air'ar,Wino To:d 
• Gold. pl@unwin•ulmna012*al•'1.-- 

orid dato •oplie,. y ao.age E./.*I# ·.£5&.... 1,- Mi,Mfo•gn•·HeMS#cM 
ne cha lenge that o lot Sovth •' .,1 di min61'ciu•d i.*.0,9,r #r'i,wmd.•!#w•adde. •scwk- 

a.-#I./*I,J•OnG'h,ndof. .f[0**AC©essole /rican utilities Ince is thol these 
c,ma**.* 

roles ablve are over|opping, i' Mefe'ap/]nsilm/a,;1s 

nolclearly definedond no' of "e W.50£04700& 

time not ek,st We b/.eve 'he key 
to effective asse, moragernerl is J'ripenng E'wpment role. . the dedicoted osset -Ho58 

nlonog€. 

thot will be raspoisible to reol Be . 
le benel: defined above Th,5 role (H@*) 
Is currerfy '02 -Il ce ned, ord 
COn mke o huge Impoct, on oil le 
u¢, ifies i. 5,A. 
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• Tne behovieur oniludeand copobilites of • Theorgur!,601,0,1/0!dii.,lute,reosures * Risk identi{,cot,01, assessmeit oic 

le w.,4rce hoveo fwn/menlal I.Rvence lo ensureoprperfeedboc€me:hon,smi conlro 

on 1he pwormance of Ihe ph„,col osset. provide coriciwe ce 01 0,2 continuall, • Lego I.regulaf© 7,510'/or, ardother oisel 
• Good qual,4 doto/nformotioni' irrprove/op*•# •agerren' monagernen•requireme•I 

know plarlirel edge is essintiol to de¥elop, • ket and ·nainto n ossel n·a,agement 
optimise end inplement 'slet Asse:mon/geme/proce. ob,ectives 
managerrent D|./5 

• Assel perlormorce ard ccnd tion argels 
• Fina.,01 resources 're required lor The p•cess of assel monagerren· 8 one of 

6'*re irives'ments, operntion, 'conlinuol mpiewer,lent' os illus,roled in the • *sel nnriligement :ilia 
mol'Twance and "eriols. %·55 do, unier* In ...der 10 Inlroduce lifecy·cle .n[,i.Dgemer,I 

• The orgon"non s rep"lion und in terms of PAS·55 *he *MA's Docrd of ossefs, Ihe s•slern Ad cordral .6 
in•age car hove o prolound,moo:1 on c· drecton #ould instrud top monagement procurement ond wgisfrot on n ierms ot /e 
Infromiture inve/men· old operaling 

to mple,lent on 055et management s//rn opprovec Finoncial polici ord i.med,oiely 1 m *gies ond essocicted cos/. The boot nust le' approve Ihe pdic, 01c schedule and pock k elsure 'hc' i•s ue 
Theelem,risolasse'manogemenl s•roigy proposed Dy ·he minnagemenl leom is opti-ed in lerm, 0, le n·,internnce 

PolicY'. For on eeciricity whlity, the 36*kn Siro•eg,endpiL, 
infroitruclure is recuired /0 pr©•ide a Asse mougemen' {AM) involies 1·,e co· Chec/A,ga•dcoF'€clrveoc•ion 
corhiuous ond permonent supply '0 Its ord,·,gl,or, 0 0,-,¥ihes that 8-ge 'he PAS·55 s·ates I.· Ihe ergcni,ation shell customers. ord he,3 'e me' mcnagement 

org•nisations· ossets overlhs till I fec. eof esiblishond i' 60/ed on o per.olent.el ca to culome' ming. Praced mto m©,ilor 
Iheassets forthe ochievemenl olorgo wions ond therefcre cont,r,JOI in·:pfovernert c, the and me05ure Ihe pe•orm-ce of tie Isset 
busine5s©bieclive• Th,sclludesiooptim•11, 

di//bulion infraslructure. manggemen•syste•(processes• 
N"g 16 'hese cs'/in terms e pedormc ice 

-The illaralion IFig 21 /" d,·ecily trom nskard exFendililie I. Soul Alri•o 'pin·il now, NERS' h. 
PI 55 illustraies #18 Entical 'Mints o• on been loirly leni"* wilh the 'fol:* of Good osse,man,gement there:ore beg ns.vi# 
osset managerner,16,stein. the quolit, of supply standard, [NRS 047 le boc'. ©r cou,cil oppoing tie policy 010 

anc . 14 t.e 
The orgon,sotion show d wobl,sh. documen sirategy /,ch w,Il len 048]. Howe.er lis v•ill cionge permeale ihroighoul 

esrablishmen# of *e REI d &,bULOO undl molnton on Q„/ monagen,®11, istern tie orgar 6/lor ond /„,11/eli,e d,chotcmy 
in order to elliate ..0 record cred ble // ohen de,elops belweer, finonel ond ullilieswill be 9/Id to ¢ask re gording q,glit f 
informotionobout•hea•sels 211'ireeringmanigers'halhovedille,enlidens 01 SUPPI, |1 is e.'sent,/| Iher.fore thol the 

• The seniern·.rogerri.t olihs LndeMoking .oul whol ... ....mer,1 lilly 5 AM .Ims should be Core{JII' nonitored 
should c•therse on ov 01 osset to eos./ corrp|ia.e w. compail pol,cy Next •,ovld be t•e astoblishment of ar 
maflogeme,1 ®lk' which is cons,sler.1 Met manogen,-1 {romework tho, -1 The Lame methodok>gy couid oe uied for 
4 6, orge saliors strolegic plan. ope.ob/lise Ihe st'©tegy br integrating the forensic invesligat ons to defennine reasons 

• Tne©rgonisotions/Iles•oolishindwointoin AM requirern/Mintotie <evrek/busiess 6,11,e fu lure / ussei, 
an o,selmanogementinfcm,ofions••em in prcc= 
order# provide ,red,ble intorm•tior obout Manageme•#review .. sc,;inwol 
ossets, and prod 'dequole suppoilo Asserron'gemen/,940.mo'o" Fisk m.over@le/T 
mo-gemec*oicitaff assessme,ir ord pjowng 

The 
should opn,sot on's senior monagemer· sha!1 • The •rgo Alsotion PA5 55 "ipuloles t'ctthe orgon,sition sh/' review lhe asset •ga n schori 01 r,lonagemen· I.m' iJr•d s·r uclure =7,61=2= esm b is, arc ·noir .in. defims monagemen, prne,ces foroll M processes fro. lime*olimetoensuresuilolil ' 

ciaaes and ,®orporole Ihern Ink, clsset • Ar, osiel Monogerrent irforrnation ¤rid conhriniheir"onrolion irilegi,4, and verify 
r•o•ogernen•plonning s,steni that AM tech'ique; or€ mc den, o 'c rele,ont 

to 'he orgonisofio• 

The monogemenl •eview sio•Id add·e,5 

.AL IMPROA tbe possible need lor changes lo the p/ cy 
stro¢egy ond obiecti•es Qnd 0/er elernen-8 
of the nonogemen' s,ste. ir respea to 
charging circumsk resend the commit/en 

1X toco•·ingal improvemen'. 

In o municipal environmen' 5/ changing 
circimstrces moy be due to city p rn/ 
vor,01,% 0, as modific'•ions ·0 the 
integroled developmenlolon, or rezoni,g. To 
quole o. e*ample. 'be 2C12 Soaer Wo/ 
ap or the Gout·oin deve opment may c ce 
mo,or redesign of h q i,Ims·ruclum, ond 
hencs chonges :c le oise monoeemen• 
po icy 0/er chorges may iinclude The 
enoblishrnen• of Re REDs wn ch will 
cfunge ·he monogement and sloti 01 the Ag 2 Ther,hrol'Jeme. o•on™efrranogeme ' em, 

akpn...... Orgoni•31,01 
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*set /¤nagemen' Inlarmation, risk • Assel relolec design. spe'll,wtion ' V.,Uge lt=triology cli<,blerilerl {Ind 
.......Indplanning proc'rementond coist·Lcion, ©per©Non inforinc•ior #5 5 

and inointenonce during ·he :fetime of ·he 
Theastet ooe•ate• is •esp•,%,ble ·c •se• rnonogemerli•fognoton sislem asse'.andinoliy decommi",pingond 

dispoal 41 • Con'Jct effectve workforce sched6Iing PAS.55 Tne orgcnis©tion shall es Ibl sh and 
inoii,loi ' or, assel ,•formo-i¢n sy5ten w•,ch • Th,5 -Il ever, go &0 *Or 05 to include ind deployment 

•lukeholde, isks .ch os blure' meet • Mona. cor5·ruclion ¤10 -lintenonce sholl & desig„ed and w.-oined to p de 
regvlolory performonce requirernen•s pflied r.(inal·wn' 

%*CM»6172 ,•,c•'•',"p••• I the eli Wor, proclice design, deploymw ond 
The Or@On 501,Or shell ersure tnat·he resul-5 mon,Inig 

An asse·,lo·mol en sys•emis essentic c lese Q„as,men•, ond tne eHecls of tne • Moter,/Is saurcing ind rver,torv / 0•bie,ing eflilive ond efficiert osse conlro s are considarea 0/ provide inp/ inic maragernen' 
managerren' proces- Md lor cortinool 

the ass al morogerien, stra·eg, c/plans. • Reliobi ily and /0/crdisot on 01 nelwork improvement ofthe •ystem 
OSS,215 

The e oro se.erol difirent lypes o! ouet Conclusion 
Budget l,on•geniei11 orid orolys,5 irdornlation „sfeins /voliable. and the more Ir• tor clus,0,1, we bellevetha·the re5-rucl• . Labo•,( r elofiers sophistic¤·ed versiong i•egrate .any of •he crthe eled' icily d 5-ribu-1 ¢n nduslry i. So. 

follo•ing /•nclions whic9 ore essentill • to T.ird-pa/y inrejace und cvtsourcirg 01 
Wrici will ult,i,¤·Jy henetit#e commu*o' soundosset ©De'Ctional *Nament prodices· ....s 
the elec ric;ty supply indust' holislicolly 

• Assel • regilers Efleebieopplic¢·ionollechnolog, sol"ns, 
However, it is eisential for ·he J•ilities to be dala collection ond main¢eicnce 

• Co'Iment m.nogere.·systems 
prepored for Ih E,estrLOuring Dy nie•rs of 

• Work marlgernell/p.gra.me 'lonning 1"soor¥•wth/·thereore poc.slf eKce||erKe deto led sell·um,nior end enhancement 
and scheduling usle,rs in g„,1 ·nonogement, ond differen·iclior 

of cL·ren b'Ginm pmctices We recommeno in -hese roles embedded Soull· Afr" anc • Male'll• managerne/1 5/te.5 lat I preparolion for t. es.Irrert of thot 0 -lionol w res busineis we·kgro' D c¤n 
• forcho'ing Gys,erns REDs eoch uhlill,/ rn,·,icipo• ty m JS•eslobl sh a consolicote the bes• practices knowledge ond 
• GIS geogropic informolion Ind spoliol St'Or/ locus or ..,5. •sset rronogerner,1, experience, and le'efoge tnisio 'eciling ond 

ancl,8 5:yslems 69 modify,qg g go, ,•otion/l sl.u,lu·eh, non·per;crming ul//re/- 
• SCACAr or irterconne' 0, to exist business ng procesm ond implement'lion 'f 

SCADA efleclive,sset,iformotionsystem-suppo,ted This poper bas been on olempt 10 rroke o .·ers 

Dyoest./cheelr¤rnew...ch...5-55 •./.Into·he r.nogene'l ossel • C.Ic,hon mir//ing ....g 
n tne ndull, c. le radwell' of pewer 

An osse· ing,cgement s.·em ..1/ In implene'ing./. p•ice m.noge'enl pract ces. Illerrup•io••In Ihe lure reEtrudured Ell. 
5 ke, dles most be estoolished *chnical ond lino.cial,ilormlion the following ir 

in 

orcer lo facil,+ote cnoices in respectol. orderle mc.¤weal el{eclive,6/ manogemer Bibliography 
sitem,gper P*5 55 -hedislincl.e su<ces5 • Lit,"e c" comparisons . ho.v much This poper hos w ·inen with edensive rderence 
foclors4oreac, 01 these roles ore does one spend on an asset belo.e to 'AS-55, ord w.19 5.ing reference to 

re*•rg t? The -/ owerisresponiblete BS 3843.2.1992 Guide to terotechnologh 
• Finu . iol berrelits 01 pl{,nned . Assess 'he Soum Air,con ieguls.ory und 'SO 9000·2000 end ARS /9 9007 

In....menls re/,rementsondinfluences Mo *nonce of Elec» city Networks I 
• Volualion of asse•s N. DRC elc for . Develop on inveslment st'otegy bosed on 

acquisitions ord Mefgers' geogrophicols,ppl, demond 
. Ideni,4 lilephys,/I /jition c./ 0,51 ' Perlormanasset,{igonciolirdoperating 

GPS coorinnfes) pe'ormonce -/1'sis L 

• Compl, ¥,ch //4/oi end ·eg.,10,07 • E/ablishond monogeosset•,cluo,icicnd 
obligations IN[MA acquisihon me/ods 

• Pedornrrorkeleconon,ccondregulato,4 Risg ¤ssess,mem 0,1• pJoii,•rng 
ancl•sis *m. FAS.55. rhe utili-, •holl egtablish or,d mointain 

-he •el manoger is responsible •0 proccd'res fortheon·go,11 g dentif cotonan. 8«. 2001 /·Imi' i·.g./r,cel:O a 

ossessment cf ossnt·/oted risk5 and Ihe ' D-oposs€"strolegie•,andopt mischon SU•mimbirhil=-1/.d. 
-re, *chnole,* Thli 

*tion of switable ccntrol plons -c5•res. hl*eniur,d.wn-•,rg-*.,Il 

• 0/imise copilolollo=*ic·ihrough 111' *light•u-fol •i„t, .h mil, long he risk assesment shol: ccnsider the 1•du•,1•n•¢om•iril,11!ghtlne Thm 
term coptal polling In-6,•0•-,con,eliu•bi,dug•ne 

•robobilily of •e e•ent occurring end lhe unniciti,••M•rg•w,-0, • Ensure regul©lor complierce and saven/of consequencas impro,ement gchons*/ this efe£t Mm inmi IP'yILID 
R.g . 200•02•7*07 it is incumb" upoi o well monoged,/lity , Per;orm ful life·cycle finoncia Ind POB©.ni• ain•,••11714 

to e.sure 1401 /1 rils ore we||·manoge. coe·ctional anolysis I •27 ' 8G,5•3672 
dur,9g I. I le cy, le of the /'set to ensure • Cor,101 ard wk m.rogenen, Fie,- •27(0•11872 1780 

conlinu ty 01 supply. Suci nsia shall include .r™d i.*.1.-1 CC n 
• De#loposset 5tandordsor......ion -Ilb -.....1•- U. 2- 

• RI'k/phy'cal fullu'ec-lhe"et -do¢os/ecifcotions/ton// 

• Opeltionol rigU ircluding conlrol ofhe . M••crc work plarning throug, CnelorS•c/*. ·-c- 110473,3 asset, humar fodo,5, molicious •ornoge prlor•,sotio• 
orte'loroctivilie5 • Reel time foc-·/sed decisio•·making, *41.8 02- • N¤lurc] environnilri'ks I lood ond based on occurole osset perlormance 
storms, etc ) do,0 
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Physical asset management as a profit driver - 

a "back to basics" case study approach 
by Deen GFrfhn. &°D'770 AfriC- 

In al environme. where de-nd on me, performance. avallabll!4 and abon all rellabilir, is being disiussed and 
debated et ihe highes, levels, locus must be placed on /he s,stems, lools and m-thodologles lat can be applied to 
maximis, IheireHecti•eness. This paper looks / how Ihe oge-old Issue 01 lack 01 resources is being addressed by Progma 
whhIn a Soul Aff/,an •ente,N. 

Asset perfornionce s d cecil, propodional 
90 three f•ciors. Provion, ensLr ng ·hat 
the corred osse- is se mcied cr,d Ins/led. 

Oper/,or, once p·ovided lor le us/t must 
be opefcled ina manner /,ch support; le 
bw nessondensurestho 6/,setiseffecive 

o•er,ts desired I fe cycle THe |06t loctOr,5 
1118 care of the ossel, more 'Freo referred +0 
as the mainfenance o· le o.ei. If • are 

Asset 
•ac€i•g inony ore oitne Foclorsthen 06r 
asset •erlornlonce will be lo•er ·han desired. 
Organ,sot on5 erroloy o large amount ofefbrl 
and resourcei in the ocquismon of ossets ond 
the Wequent Mition of Ihose ossels. The,9 
inior,obly believe ./ .ey ore ols© in,esling 
he•il, in •ointa ningthemc8 well. Itis during 
this Fo 1 mainlenonce, or coring phase f Iho- 7he 05seirlo•ccemer, ria» poor 

or locking executon pill I molor to I. 

When,ou ook ct the reosons lor "is there I, Is lilli 1/ cose tnot when -he chips ore lunding hos beer mode available w thin nos 
••"00•'6' 4 • de'•d • 4•4 down we reverl koour bose Ins,ircts 0/ mu·,icipal tiei, and ot,er orgonisotions 10 ind,5,4 ek. Whcl honver seems knc„iledge ond all too ohen Ihis is one el a specifically oddress Ihe bocklog. Ho•ever 
to be consisten Is " noiner in which 

lix,twhen,threok¢¤pprooch Thelir5twork thereore'lorgeE,|esi•organ,soton. orgon irtio,s opproo/ ·he E-/ 01 W 
tog/droppeo,5-he •ic,cal nspectionsortne slr,cture5 01 the execution lovers tho, Mod i 

' movenonce 
tocicoliosks design ¢oensurelha· Iheoes,red ¢ |Ock oi rroinlenonce 

uck of molmenance' level 01 oebormonce is mo ntoined. Focus Orgor,imtions ccrnpound Ihis defici b, 
then shills lo lixinig When tie pfoblems when me, then ,• ook in Ihe news®pers, 1 nr to using ihe labour ow© loble /0 4 non. 
occur the news and fead technical not preven·ing Ihem from reports. one 01 hoppening execition oct vi¢ies The key orgar,501 anol 
t s c the known loa common accudons ,$ 401 there is c Iho"o petrm '105< in O ele,rent i.ponsible ·0· eFfec" execulion 
reoe,yerrornermllco•moreondtokelovi lock 01 rn'in•er•nce orth•+Ihe moirtenonce isthe supe•isol layer. The supe•,sors or 
thor doing le some losk in perfored was inadeq,ale. Obviously a o plonned ond imemon or •som leaders ore to,ked wilh 
scheduled monn/, gene/izet on b / „e ·ruth of ·he malter is activit:85 thai p•vert·hem {rom performing 

thai despife orgonimalions hiiing funding ind In neorly oil cose5 there o·e o lorge number their pnmary role. Tne, ore *onsible for 
tke 0:1 of rn/or pushes n developing refurbishment of lodical ensuring H the wo·k is mointenonce adivites ond /ski pe'ormed 

progarnsormoinlenoncetoc.ics,all»ooften ceveloped / fight time, to Ihe righl quality, / and ••sued 0, o weekly basis the 10 

leyfollshoR -hequerionis.whydotie, foll prevent failure bul / A occurs bler the an effective role and al the figh• ce,t, If a 
s... Ir' the author $ e.le ience there suDervisor ,$ to Ad with planning •ork, are 0 wrong loctic s being performed orke igh 
number of reo-'hy maintenonce schedulirg progrom' resource. oeolirg with •o,k 

1/dic is being oe·lormed nce.rectly. The roo· 
fo,1 / deliver /e results which Ihey should, enlry ond reccrding "en 'he fime spent comof le'oblernloro lack / mcinle,once 
Be supernsing U low. What orgonisoticis fhen o. are lud some o·'he poss ble recons I n most coses res,des M'h lac K ct resou'ce. noi 

stote is lhat Iheir warktorce,s sell directing • ncorect mainlenoncetactes cpplied lack o.*it / rroinlcin 
or outonorrovs. Both worhi claims bul bo,h 

• .ack c· res'uices 
Lack of resource res / In c le,6 effective loboir regource. 

ack c quililied stiff 
Belore we talk about Icck of mo.Irce we Wher wedo,01 have enough people,/do the 

• Poor execut on quolilies mui· defne * resource is Resource 1©sks or hond 'hen ills ean more impolani 
' poor ©r nodequate super·.ision con oe Inding, labour or 10<>Is The lock 10 *ilise the ones we do hove or le highest 

1. 
• No plann ng or *cheduling / work I labour .sourrn isprobollY ·helggest priuily.'wilies ofthet(*],sth' llorcne 
• lodivemcille'Incecull're Is5Je experier,•ed In S©ut, A•rico todoy H done, will hur us I'los· Sothe queslle,• ih liow 
• Lock of linderstor,•ing n: 0•hy pre„•10·ivo Is recognised fral a lack of irivestmenl w con we make sural'¤t the people we hove ore 

meosures should be MKen -Ited in o bocklog of maintemorce or d 'ullyull'hedand elle/4 
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ORMAZABAL FIXED PATTERN 1 

r IA 1 t SF* SWITCHGEAR 

Megatron Federal offers Ormazabal compact fixed-pattern switchgear and ring main 

units. This primary and secondary distribution switchgear has the benefit of enhanced 

safety and lower maintenance requirements than traditional switchgear. 

I\ 
IVEGARON -€t 

FEDERAL 
POWER GENERATION, '0 f. •„,; TRANSMISSION AND DISTRIBUTION ./1 

TEL: +27 11 976 3003 
FAX: +27 11 976 3332 

EMAIL: sales@megatronfederal.com 

-< MVSI & MVTD WITHDRAWABLE SWITCHGEAR " 1 
Megatron Federal also manufactures the MVSI single-bus & MVTD double-bus ranges 

of withdrawable metal-clad switchgear. 

-11. 
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execule nainlenon:8 tosks well. Tine orld ellorl 
spen/eactively,nologing wor<.equiremen' 3 
6 5* during iterviews as I d'in. 

7-' E .lir Tkere is o trendin 'dist' ·o ©utscurce od*i•ies 
¢07.5/Ja..6/ Cond,Non-mon,·oring losks¢. eas' 0*c.ples. 

Whal ws le 'inding mo·e ed nore 5 -he 
requiremenf 10< the '1/ning Ind schec'ling 
0- mai.lenorce acTivili "d 'he con·rol / 
tke Ne' nonogerrem in-on·nation bose to 

e- h be 0*ourced W eNE'ished correctly pd 
monoged en o nontily ocs,s ..a ke, ser:ice 
level ogreemerts o scc€e exec,Non resou•e 
istrans-ormed,r·oone.hereo haQ ·hybod<log 

-7./.IN" 1/ nnnugf]•andorocesse:•tolccililctcil I 

wrench lines, Righer-enchttr,le%*eto 
o more elfeclive work loree which .i·im.te ' 
tran,lotes to h gher ovoii *ilit es, improved 
re| 'ill .I more c.,·liedive operohon 

Po 2 PeWor•o,c•..escu l c- the orgonis¤tiors •ssel bass, 

Atic- care ceatres (ACC• cre estobl•5•+ 
Uilll,ed F•d ele/le roised Irom 30% to 4096. if full worK planning on clie,1 swe5 ond 1010|ly manage '/ 0,601 

ondschedulingispe,6m1ed overa ro, !ng Four ./ co' organisations ... .. ..i• mon®ementluncic' providing direclaccess 
deple/0 'abu 1850 Urge IS 2&/car '/,v week per« 5 6,11 sed be ond c wo.Worce vA# to ossel i.... Dn ,/PJAI. I.·orm,t: on cc' 
Wrective in Ihe 60 k' 60%.Whatdoe' 10' most cost effective o wrencitime' 

nonner 1her/usectoop·imise 'sleris. den/yoreas 
Theons•ier lies inme abitto under'·ind ·he noo n.ancrgansolion, ¢ oppo/,ily ond weakness oic to 'Itincle,w 
4 re·nent to ped= mointenonce activi# Asiare ori or@on :/hon hus 30 people wilh ruise IN pe flormonce of he ser. ce •rovider 
hi· noi·•actic/urge/ Ibreokdow,9. non· a wrentritime /25 3596 03 perthe ,•jusky At the AC. ihe Pragma monage we .Iso 
10¢,caldeferred orfactrco inpolure Thereore no,m 51 wein:re•se'he wrench' rneto 55% d# ad v••ks such as 05.• ide,ill=o·•co und 
a few •te/5 which .1 " se ' lowed 10 825 ' by implemenling plonn,/ end sched,lirg verific/ion ordsl,sporlihern,n .hed/.locky 
0/ the lobou- force 15 Active plin•iplesondlsols,Ilen ilequo-,looriolher 'ronsficiolworking' 

The 'irst h to u/erstord tie 101,1 / the 1 7 peoole 1 le/rupeople wi/oofircrec,5,r'g Conclusions 
asses tho¢ ore seA·ked by /he learn N tie Heodc.,irt 0, salary Ens, 50 th. que.lian 
hequen' I 10, ure is hig•, or . number mutte¥,h•con'Iweall implarn€•t#nning When looking I· .cintenonce al 1. 1. - 
c hokdowns & 4/. Ilian Ihere needs le ond scll,il r•g solution5e Tke arswcr Is 11101 -eterred lo os o cos' as opposed b px)61 
66 0 dedic©ted te,m lcoking ct on , reactive mosl opois•tons do, Ihe only issve Is H dr,ve, f perfoilled e:Fec+Ively e reduclron in 
,©sk• Thi• ·noY be referf€clous a 'hrelighling' con be och eved .re peoph. the, uhe to dc il ore Ihe malnter,„ce cost ones ies/1,5 
teom. The size of ihe Icm will be dependent & in m/Id be exec,ling le higher profits. The ke, to effeclive ea u kn ma ntenorce 
or, the flumber of breakdowns, geographical So maybe il is o percer tage 01 'not enougH ot m.lenonce is 

co•eroge, time * Year *. TNe fole of lh,s labour fosoufte' 6,1/ iti' delinilel, r] cosr oro • Pedorrn •he right tasks It 11,/ r,ghl time 
tecm i• purel, to .ddm urgert tasks Lltle iniss direct,d work lorce co•rec fly 
or no p onning is p.4 med .nd /1 o:1.r, 

· rze'semoirterancelobouT/ed,eness 3 reoci,vel• dispotched. The v/wion of A//s oistrength by oraviding thew wilh good quolily, well this group i' relotivel, Ic w Although ", 
Eve,yone hos greos whefe mpxse time5 they will they scheduled work 

hove fasl ore ver, invo /64 
10*e |Ongerte exe,Jle /0 lask due b ili strong ond.veo#en reierto·h,50500 oreact • Moroge the e*ecution,wul" IllroLgh 
readve noture .f operclion Wllen i. tos' slrenglh True slrunglhs ore 'reos ·ikere ·Irrie cloge und regular supervis,uri. 

outs'ondurgou•nurnber ihe ·Bom rilarrbers, b imn/criol /1 Fingaged leam !5 probobly • Melose people /0 de ,// 1,ey cre 
lor,ger downtime ordisruption occurs. inora upofind,y,dwol•wheoreplayingto/,ir pnrn 3 nly po d to d O 

The second surve, 01 198 000 er/loyees . Revie• tatures // step toes,obl,sh 0 wiew is o group thot s·rengths. In o 
or, lo oul" in 

(rain 36 cui,iponie• e Ilplc,eebe•e 0'ked /0 p|OCe o wo* 'clicol task •o pie*.81 8'.10''re on plonied old ':hedulac 1¤5k5 The. 
tosks or enolonly "ical buliheyinclude glics#ior, c• »Ijellip, Ihey were ob|e to pl•, fo (]{cuffirinog(lin 

non 

todicalde•efred workaswell. TW key,6 no tl* Ike,r 5tranglh. every day -hose A·ho stated ic, • Review the wair,ler,pce •sks thol ore 
execulionole,obc}rilylo•-ploc:ewhell.Ilme 'hoyslrsrl•ugrard•efe 50%morellkey' perlormed to ens,re lili rhe tosk Ik 
rrioler«log|scridpeopleo„Ovelbbletado work in tec•,s wilh loweramplovee©nover co re" it is' thecirred Irecue,cy and 
so. A planned and BC heduled /O ,5 5,orler in 38% mora likel¥ ·0 work in not orocid,•ie thol the 065/ is perform,ig 05 designed, 
durohor./. co. le•thurm rearlive Tosk The 'earns' ard 44% moi like , to .of€ in leoms Relerences 
upside to mis '8 Ihal 'he res,illing tin" savirg wilh higher cuslorrer 501,40¢hoo 'Cores. Over 
,ad=/·sull. calbeu•dlone'ornime.e C. P'.t fimelhoseteamslhatincreosedlhenurr•rol ,our skeogth.0 work - Mar=JS 
6 The efliciency 01 ·he •.ork•orrn,5 of·en Buckingham 

giplo* mo slrorgly 4 4 sow ccm/'oble refir,dtocs'Winch Tms' · Moirle,once planning Ind s hedul ng incre¤586 Ii, produdlv,17, customer ioyalf, ona handbook - Doc poi,re, 
De /mer in his sook 'Mnimeance ord erip u,ef. rote,11,09 Whol th ·neon, Is ho+ • Network oset con dilicn ¤65essmen' 
Pbl,lirig F•o,JJ6,ink'oe•,185!,10· typicol wfench 10 . 1/ hosl Irom 11 e 5carce resource ·hot and ref,rb.sh·,en, p annii,9 - DJ Ver?, 0/'mtswen?6%09'35'Wher' 431' cu'lenllieilil'wer,e/'te.ege'he"engins MEN D, Preez, H van der Mer:e 
p"r ig and 5chedi J|Ing ink™ loce th,5 car be #cle'isl Invori//u'st·ength is Ihe obilily' (NE'Group SA) 8 
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.. 
60th AMEU Convention • 

New technical requirement of 
a distribution licence 
b> lerrb<ir, 8•ku a. NERSA 

Since te early 1 9909. Ihere has been much di/ussion gbout ihe restructuring of the elecirkily didribulion indusily 
CEDI), whigh has been drlen by Ihe need lo addres a number of igues engu/ing the EDI including ihe subsianlic! 
fmgmenialion of #le Ind u# 7. 

Te Inc Jstr, iG currently charocterised by Induirrondolsoprepore/rhe fornctio·101 govern Ihe oper/,un a,id moinlenance of 
• Fragmentalion of Ihei,ld,st,Ywhich p©Bes RED, it .vill olso make it easier for regolotion ·he dis/o,ticr, 5>sterr The /·ribul,or code 

ohugechulle,igein fern"/GU|©lion, esperiol•iniheimprove,in, tilcuulilyorid will furn'Por'01111'licen,ngc¤,13,1,0,16¤fall 
• Serious Knoiciol ord tech,lical re iabl,4 c' szpph. NERSA 0/ oved the subsc Jem The restructuring & the ele/ricil 

prcolells. d eribi finn r.de or In.orporolion „10 he supply indv„/ In 5outh Afica will pre5ent 
• 9 de disporily in cost tariff on' servtce disli,bulion Men' All dislribulion licensees sigqificcn':hol enges pelloining'olheoperatioi, 

leve h will be req:uirec to comf y -lh ihe code plcining ond maintenance o{ the A-,b,tion 
• Se." 'd: 01.mar res.u•ce, s,/em The dist//6,©n code is 0|50 „,/nded / 

Oble//v®$ 01 Ihe grid code · define the leclin.cal Elec...ion bock- aspecls & /8 3/ i bution 
• 'Ile -11 econow,es ©/elicienc,;und The d & ·ib.tion code be sysle n wi,/ Ille dislfibutoa and /her um / o p'ir:ry 

the di/ribution s,stem ghculd compiv with • 'Bte&, bv deter=lion of 'Dinten"ce regul'lor, in'rumen thot v. U ens.ira the 
and ir•rasleduie inestne' following The ci„ribu·,cn code cor,Icirs tie following 

M¢ny electricity distrib/Drs do not hove • b defines detoiled coodit ors lor Occess k 
the ·e5•urces lo noir•©In Iheir„etworks, and vse ofhed,ribulion s/em including Code defimk>ns •lesf orccedures UlfeleMS e'ponsion and meet electri{,cotior bcsic ed ord reg 

growingeconomc denoic needs. thorgover,thecperollon=mo,nlencice 4/cramesuggests,thisco<led/irosierns 
cf 'edislribe//"M used •hro,gh ovt t,e distrib/ion code Th,5 

Restruc••ring into 'egicnol elec·ricity • It.Ill'or-poftnft,elicels,r,gLor,/lonsof Se hon will even·'011, be recorciled wilh /8 dtributors (REDN will lherefore ollow l" tke d:stnbuhon rek' sen,ize pro•iders. •reomb e code of the curren! transmission 
developveni of o more effic en· indus• 4/ • TI' restructur/g of t•le e;ectricif, sin,ily grid code 'Her oble' imple.ell the electri//1,0,• 

irdws,rY 11 5ouih Alica will pres,/1 progromme while 9ot comprom,5ing le 'bility Dis•rbelion nenvork code significant cholleiges perk]• ng t lhe 
0- Ihe EDI ic 5Jpp" 142 funding of local operotion, ploni ng ond moinler,o•ce This section decl.....remeils I.· go,enline,11 or ·¤ of.r subsid•.d eledric' o le disinbution sy/em The cooe is wil t.'i' ensu e c"n occess to all subscribers 

·cr poof cuslamers Inp·oved sar,ice ir'le,ided k, Me e thelech N I Q5pecls / tdistrib,lerS embedded gene#ors. end· m Kd *Hiciercy leveli will cls. help moiw„i Ihed„/ibution syslep• which the d,/ibutors 
and imaae Soull *ric:'s eleck: cus'ome/• retoile,, generators, oly D'her e•tities 1, iii r and o·her Jsers oftne d 5-ribution syste,1 

d colletti•ness snould comp y wilh mipme,11 corieceo i© the distribution 
sys·em I It defines m n,murn lechnical Ind 

Th, a /9 / iden/ied #he tollowing 03 <le///ily industry developmer.t operationol requirerner,•6.ineclicn to ·he 
00,eclivesc·res•ructu,!99: 

MERSA is,hegrid code odmin,5trallve ouhor' grid hy genereorb or loods, atifi defires the • Lniversclgcce.le|ectriciNfor/l Sout, plo„, ir.g sk•noords and pr,xedures lo whcli 11•e 
Africans. in line lith ·he Eleclicil Regulation Al 

(20061 Tw devalopmen· of Ihe RSA code mwom owner needs toodhefe • Acceptable ord susta//le le,ek o 
suppl• 5ecurity ¤ng q Jolily (tronsrr,65 on ond d E·rib,hor,1 s done w th DiG/ 5,2.0,1 * 4 code 

'ei,•volverne,ilof heo·fectedintheindusli, • Achievene" *govern,ent'selecifico li' $-oughorepiese/o¢,veponelofexpr.4 The The +1/ code oppl,es ·© oil reguloled progromn•e 
Droces; forthe*pment»ned,stribulion 'oriff 5trudure3 (coinpone,r: * evell -d 

• Sustoiroole el¢ctric.4 sucply . low code lock o per,oc coverlwoyeors, slerling negoholed pricing ogreBmen·5 Lrder lhe 
at•wd•k· pric.'5'go lesg Ixul,M, 6 2005 I follrn,ed o ngor„us puess lur,Gdia,on/NERS-Love,nedbylherelevc.1 

whch inclded • Pi'ure RED' indutr, works/os vrder leg//w ed lononcl polic, ncluding " to operale on n sustoined 
fili,unc,014 v,oble bosis os Indopender, the uusplces & Ihe 1/ code secre·or,u, Inlernatic J $ ung og-ee,nenis impacting 
busineases Policipams involvec in D.ribution code Pncesfer ocalcusiomers Thed•er,/*lon 

• Futuie REDs,s providesecureerrploymenllo droling process Included 'El/A, AMEU of 'e re¥'nue requiromeit !5 mcnoged bi c 
#eirenplcyea provideskillsdevelq#em DVE, EIUG, Eskom(Gx, Tx, Dx) Frccess ond rules sel by NERS' N[RSA slio 
nn• trr,rl,·ig i ol„,0entwilh o •Igh tec,nolog, determine -The o ,•elhodology for grid code (i Fer ulation of 

e. •fo•imission inorcm ce/, wa, d ls!,Ibul,on business *ution rever J,3, c.·re•'|¥ 00.& 1 .vill· implemented os on e.tension 01 Icensee 
• Plorined ord „ oraged wronsilion in ./ ca. 

obll@Glieis code The •r,If code Ipplies i. ·he on •0•uor¥ 2C05 TI•e god 
• Tronsit,or·obeGole'4*1*ece'"40 he •ver or, cotered lor Irolm 65,01 4/k lollowl,iq genenc re,¤i, ch,fgos co·nprehensive huln·ar le:ourcess'rolegy 6ervice5 Tnerefore *ere m I need k exle,d ' Energy chorge5 Including recovery 01 

onc ai oefeed 5Dcld| p|On losses Ihe code lo dislributicn r.lwor< services. The 
-he gric code w,Il Iheret, •|evate sorne di/nbuho, • Network :cde 'e•fore cha.ges, r,cludirg oncillary was popcao os o 

of the problems that ore encouite·ed Of tne code Iholdlelie det,ded condilion' lor ,]C[E h 
d/4.11,00 leve firce this is c ¢echnical 10 Ord use 01 11= d,/, DL· or system including • Cultonierse,vices charges 
hu-en, d hill un,;orm the distribuion bos,c rules, prucedures ond requiremt thot - Co,redion /orge, 

AME. 20C. 
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Licensee alig• thernsel,# Submisik.ri for e,emplion, Full 
SM' Implern•nle•:on | 

6 mo•. 6 mo•. 12....s • 

A 
76orn I , .1508 .£0 Jrferre• 

Disir buie, sysie„ opettron code it e.ler for trocking of progress mode . 111 
regard to closing out c- his ron·comp/nce: code set# ou f *Be re5ponsibililie' ord '* 

c' Me p/dicipa,/s os lor as *e operation Qi ticalsies,irvolsooppkbrlhecode,rte,pelai„n 
*edistribitron s¥slem,s concemed where tre code ord, •quirefrenls are ,/deor Such .re 

s/cificolly,ssus'reloted'¤ •equed 590uld be sen· di.el, fc ihe gr.,A 
se:.t. ./. will be o six montks .'... • Ecoiomic ooerohon, -eliabdily und £,· GCAC Ic re,i,w 'll the .empliois r.e,•ed securit, c' Ihe dirib Jlier systen 
aftef /2 lird six montis / · tnal perioc Oper.,oralculhorily communicatonord Upor 

conlingenc, plor,ing 01 'he /,anbJlior cecomor"cn 4 "AC, 49 "emplion"i 
sys// bet¤k#+ie Energ, Reguloto· forcors,cerc· un 

• Ma of nogem ert 01 I./r qlili oppro•al ·All|ken5085 t•,+ * • 5.lilli 
TMC exemplin wilh,9 ·ne m 1,04/ penod, will be • Ope/ton c•lhe distnbul,or 4/em under 

normol ond obnorno condilion a=umed to /ve conplied with *e code ird on, 
• non-conplionce Ihereofwill be co".d cs o Field ope¢ctico. Mointenonce .Ad 

TRANSfOMMEMS licence moinlenoAcecoordirolion...plonr trons,mion of Ihe coidition and /I he 
•Q 

deall with accc•irg to the Elearc •, Regulotio, 5/fety of personnel und pv/lic Al M 4 01200/. 
Safe M b,Non me'ering code The rollou* plan 

Proven he ob,ectives # s code are cs loll©•s. NERS' 100elne. d/e grid cooe secrerono• 
Reliable • To en,ude compliance with mirwnum will st// by vighrg oil those mui.icipo: 1,5 of 

req6 ·emenls lorloriffrilelering and ene g' inslolled copacil grea fer thon 100 MVA TIr Vandal-Proof troding metering ins•o lot •ns. 
cloBest municipolit:es by gaogroph,col ore·m 10 

• To define 'espon„$•i,es for rrele,ing Ihegreoterthon 10[),VVA,vill/Is/beircluded Cost Effective Install.lons. 
in #s plan and lhe re,t will be grouped pe, 

- To ensure la' oppfopri" Maintenance-Free procedures ge,grophical m Il is in•ended •o • si· oli are foilowed by the di/Tor of ela•r,c,ly (referred |ice'beesto make sure th'"ey u"e'kio 'Ir I as licensee' by NRSO57 0:Id ir, Environmentally- Ihisccde)ordits,le,ering.emplder codegndlqeproces58'ofopflyinge*enoli-s 

Friendly regarding 'He nclnteronce. vollda lon, If naeds be •EU w,11 Detoosolted unss,51 
co,edion, processing und verif cotion of especlull, irigolhe 'glhes,Tic er;uninpolmes metering dota unde• one ioof. Tha pio=eu is expecled lo run 

for a month c•c afterlhat lelters will oe ,5sued 
Fully compliant with Dis•ribu•or, informol,or, excl,arge code 

'orming Insees'boutlheinclusionof lie 
IEC 60076-11 -The ob,ect- of /,scode M. code os poi dthe liceice •i•ndilio•. 

• To define le reciprocol obligotio„ 01 
ogrlicip•m with re -1 tc he provision Cornp11¤n,eenfor•emenl arld Mhonge of •oi•ning, oparotiono• 
aid no,Mice inforrnalion lor Corneliar,ce wi,h the d the stribulior code will 
in· nloma"ion of The d 5·r,h, inlor, code z· come into effect imned,ctely. Parli• Iprnis 

5ncll be glve• the oppo,tunitylo o,gr, ihcir Intormalion *chonged belween pclic,pon,5 
businesses to ·he recuirei,en,5 0 Ic grid governed b¥ ·his co>Ne sholl not be ccoliden-,/, code ond/or reque' exe,n-m cenain unless other.ae #/ 
prov,5 Dns oftne grid cooe 

Implementotion 0/thedls//bullon Entomemenl w Il lheretore only col monce 
code after one yeor of 'he ·r,•I period, subra I 
1 he diskibulion code .111 be Irrole nenled ir exempt:ons being ...ved. 

7 *A 9 two sioges sioning w:th the iii/I cer,00 of one *k Compliance yeor At·neendo•the !2 mon,hs*/ /enodlull lillierir• 
in•*men"ovulliomnrence Li=en!#eswil NERSAhos heframewo-nplarcton,"i'r 
be ,nbmed n odvonced abc//e d/on comphonce to I,cenw ccne,tions Once it s 
o,hedislribmencoderequ,rementsusporrof xluoe, aspolol·helice.ce. condmontwill 
their Iicenie conditions. (See Toble 1 3 be eniorce¢ •hrough I bework 

Dunnglhefirsts!•morth'eachllcensee. be Futureparticipation 
req, red loossess ,ts bus nm end aligr ilr 

160 to 3150 kVA accordorcevilt"he reou,remen' cfthe code t Snowld be leed . lhe dislribut on code 
Althee'dolthe•i,Isimon#/Micersees Wi·.ing documenlond kelore, 3,3 kV to 36 kV requires 

will ho reqjim' to ieport IN, r compl,orite continuous updoling 10 'lig.. wal ihe 'tes] 
weus to NERSA ond lodge ony wne,idm enT de;/oprrier,16 in 148 1,18"slry #,5 6/ore ever, 
and exempliur,5 with legrid code *144 parlic,pgr s fesoons,bilil, lo e,15ure the c/e s 
The procm #or lodging amendmeit and ContinLM)•|,te,ttdord,J/0*d(=•qu,/ Tie 
exernplions 's covered in 'e governance code pforess for.he revi cf Ihe coriF 5 Induded i. 

(011) 326 2708 Eoct applicatiol forexemption moud op iheg-mancecode.5,/emlpemtorrermins 
accomwdly o prole/panwthceilned *w„cretoaololbolhgndeaddia,bacodes 

www.tm/transformers.com doleg by whion h licensee will fully comply and iherefore 011 ciariges / Ihe code , d oe 
I the code These pro•pcl plols wi]I •ake chan*h ·hem. I 

100 AME.12®7 
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Identification of engineering 
work steering committee 
4 En,J' i Noude on d hor Emni Eng,naer,ng Counri' o#Sourh Alnco <ECVJ 

An ove,view of the proposed regul/Ions for Ihe identilicallon of engineering work Is presented. 

The noin purpose of work identilication in condidates d personswhoore nol regisiered y practics lo celer·nine whal work wilhin 
Sow//,coistoensureho wc kpecuhar moynolpe,formworkidentdied/orregisid the :denlified wcrk 8uch professionols 
tottebu Wer,vi-onment is perbned oply E, persons unless the, do sc under tne direct mo, urder-cke is comners,rate with 
ujrn,oelerit /.r•rlswho are reg,siered with n suor™Esion and toil rul /0 person regisler/ ·hefr ed/otion, 1•©imrg, ®*penerwe and 
bfulul[,r¥Colin, I ind who oleoccin,niable In •c oppropriatr prs•'a•lor,ul or hp•cl·'led cclexlua howledge. 
for fheir actions ir o n·cnne- dolls cotegori„ Engineering work moy be identified by 
cons s•ent with go¥ernment'3 con·pelitior Sectior, 27 01 Ihe Engilleering Profession Acl. considering whether or no¢ work fal!5 w thin 
policy. which prole/. Ihe heo I,H ond so et, 2000 WI// 2000), empowers the clisting *broad ./es / work, involves 
of ·h, p/1 c and the environmen- ond Ergineering lounci of Sou.h Afr ca lo drov. genero| chofoclor,•sir it5 excrUI,On, reqUifes 
provide• recour• in relotion 10 ©speds 01 up o code ot cord./ for registered cei nlunc·ionsto oe oebormed©nd persons require5 
profes'ionol 'oncuct. end / dro* minirrum / codes compele•cles for its execul cn /prooke 

*-ing work ,5 work where on 'Armolive Regulatory backdrop /0 the Thl/kingbehInd/helde•1111-10•of onswer,solo,ned,nolloitnectrelle/loned 
Idenlilicalionof work 

engineering work de•criptors 
Sec·ion 20 of -he Coured for Ihe Bui 

Tle proposals fo- fhe 'dentlcotion of Arnsais suchas Arkers shled ir 'trade, 
Envren.neri Acl. 2000 (Act No 43 04 wgineering wo/for persors regle// in me:/,i/5, ope ofors cnd crof·smen and 2007 requires ihe Counci for the Buil· ten of the Engineering poimion *cl ore menogersol ve• 51,01!and mic"enler,Yises 
Ervironment to identit the scope / Wefk basecoD+heiollo•rg oremisa•. rvolied in cosm/ion works and ·niging 
for e•·el :clego·y of regiB•erec pe 5.5 
0-•r receipt of ·he recommendclions of Ihe Evineering wark iden/,fied *or the activities n exempl From ·he need to be 

registeredl 
Eouicils for pro•ess,Dns pro-mionol categories 01 regisfrolion shoLId preourec in torms 
of lh' ra·u·e. No aternpl sheu d Personsreg stered wl/no portic,lorcotegory r respedive ac·6. Thereofier, be gene·ic in o pe,son 

w/is be mode to establish boundcries be·*een 01 prole„ionul no' registered 4 'e Eng ·egis#¤t on ma, De·lor·n work 
nee.ing 

Council of Sou·h AIrl(• range 01 :horocterst, S iden/ied br ([CSA) disciplir,95 orc sub.dis•plines wighin within c 
Fro, no· 

perform on, Ing,lee·ing wor. ideril fird for eng„ieem g wo,k The opproucl, sho•Id eochcotegoryof registrolion.Theymoype/m 
witlin e colegory provided {or In /e rolher belues!(,Ellib•eboundurybe·weer, worK the range o{ another [,girl ca'egcy 

fN..I'•g 

Professior wo,k :dert,1,8,1 Act. 2000 (Acl 10, No 46 of 2Coo] er/Ineer nq prole55,0+. shad fre, deer ·hernsel•,es conpetenl -0 
and hose who ore nol Rel oice shoula do so by virue of their educotion. training, 

Sec•ion 2/5 0{ ¢he Engineering /655,on be 'loceo on codos of conouct onc code experieiceondcomextual kroviledge 
Ad, 2000 I„ No 46 of 2000) quiros 
Engineer re Coun=il of Sog+ Al„,¤ 
(ECSA) to consult wi• recognised volur.inr, 
associolions, persons. bcdies ard i,idii.Iries The Power... H no, be oFIecled EY on• lows '4, loting 
Ihe builler,vironmelt pr41ssions regord,ng Ihe 
identi <ction of & e ty'e / engineering work 
whichmay be pal·med b, persons reg,slered 
n cr,v cotego·ies provided fo• in sectioi• 18 
'Ille Engineering 'roless,or Act, il.lud,nr 
w(jrk which moy 1.1 1-10 the scope of :.ny 1 o·her prolession eg,!med by le ...the respective Control. 
professions' oc• referr• IIi. *he Councl! lor 
tbe Buill E,v,ronment Act. 2000 Fd Nc 43 
of 2000] The con,plete Megge' solution 

Relay Testing and Management System Seclion 26(23 01 the Council of the Bu,11 Megger• Megg.. Prnieckiu• Ervi nnmeril Act, 2000 (Ad No 46 of 2000) Rel.,T..,Sut {•T] 

re,uires #Eng nes. g Council . South 
I.V4'...'-r,n r..neil 1 Afr,fo to submit recommenda•ions to the I 'G...*il 

8,ii' fortie Bull• E,ivironme91 folawing Adw•••d VI.u,IT,it•g &of••Fe IA•TS) 
s•chcors-ion I f.„Ii-R-1•,I-....' .@0..1.B,4-•.I T-1 

r 1.11.... 

In ferms of se/ion 26. 33 of 1he Eng,ieering 
Prolegion Act MOO 'AcF No 46 0 2009, 

•Ed 2.7 104 
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Invu•o,eur.,o,euP'•06"u.i„ Fo#.w,!4,n•pes.ope.OheW;el. Reqj,•silits.War.ionciony,Dhe ...5,9,ece/--ce 
fodkweng ......polen-,0.. 

Inve.ligallonon3.0Mngal Tron,pcnoli• 'sle- 0," 
I.hle//Indcasio'sol'll. Ciw %.I Dew. 

Applic,li•n e,·k=leo'e on' 5•ructuie #/ Plono. Delinilicr invesl,•tionon' 

boseden onol,i,$ u! Mg ie0.i•q ¢ech•olog•. en@Ineering problems Mechan,•1•v•·,ms InvestioitinG,n•.isir•.-yti,0, 
mMrne•*.i- icienras ond 085ionerdcv•lopin•ntn{ 501'it,els Wo,•i [grlhe h,•re!.ing lenel mp#/ Ine 3UC . 
enoireering.cences. ialor-,loa I er,•Swing pion4* 
*hnolog. 3 well./ar'lle,•r F|ecmcal Mvie. 5'Inms JrnFroya•ieritorop: mi,ni,on 

C....1/·nngina•....liesil ron'"i n lincwledoe El,rlr©nic Ly,•enls Nuriageli,nl ./.J,emnnleiH al ...ir,1.....r 
Mone©o•/*.i-*<• •ocus,»demni inainl,i••rce 

0•oddre5*heimpar•ol **pe,01,0,1•oroctivilie= Impirrn/n•rinn 

'no 9...owel Danlmenle..%/•cl ApolicniiDn •{ the 105ult. ol re•a. 

Th08•erci'icgof,udgme•Innd·• Buildnqs.-ke, one •%.1.p...t 

...res•on.ibilii¥foreng,ne•ri. 1,9hlA,igpr•rrionma,gies Me9,ormantolrisk 
wol O.elee no ... „.red '. ......1. nolthe,•pecisol 

Dei.og,m•heexille•,1 outcomei 
Mentoring©·caWdle,0-fing .Iralro,1,0,ninao'mun»go( 
proe tioners 0•irearing pe.Nonnel 

Iracif.. .. 1 Whnico•s'r'ife5 eMG;Am•.gwy' 

There M Il ©Ir/ys be overlops between the No 46 01 2000 00,; be Jsed poset rondards leve : 01 competenc,85 Mol. # 4!. Work which 
d,Iled proless,or& ns·end of Ii, ng 20 / occeploble proless,onal procice, 10 Iolls *whin the ./en ified r,pes d work cnd 
resolve The bovndcries be,ween professions pic,vide 1-'ini¥ und 5 Jbsl¤,ce u o .onge 01 do€s not in ils e,ecuhon hove at leost one or 
persons who ore protesionohy registered „„es ieutng to a oisciplire's spe c work the idertified chorocle„•les, riuire o• of 
wil siatuiry couicils other Ihoi ,he or wc k w thin spec, c oreas arld to clor,fv /he Igen Ified tnc lo 16 or require Ike 5% ·ed 
Eng•neanng Council of 5outh Afr,c• sh"Ic the 0/rlo ps betwee. colegor es ©f reg istered compeleno/ does r,ot con/it Jle engin eering 
be Diwk' per£©im ony ••rk which oersons •vork 
folls wi·hin the ovlops p•ovided 16/ 
Iheir educatior. truning, experience 4 11 M irrplied I. Ihe regulolions thm+ Ille hne Notes 
con•extual k.owledge have rendered period for becoming regislered is easonoble The U texi 0 4/ con/,tutes iden·ilied 
Ihern colloelent lo pedorm s .,ch d ard is Ihe •cne ler all practice areas 60 5 engineerlig *r• con ,e occessed on ·he 
However. whore s,ch persens regularlv ra perion is oreiud ed by *8 regisiatici [CSAwebsite-wwe,scco.. 
ana corlsistently perform eng,neering ivork prOCe9, 

ord take re,F-ibilily for .u=h work Other releion- IN·ilicolior 0- eng,lee,i.g 
ECSA's Iden•ilicollon of engineering su. per5c. Must Decorre registered wi# work *+ed Mirive docume,ts ore oiso 

Eng,nee·ing Cour: . South 'fricg we. proled ovilable on Ihe Engineering Co„/I of South 
Thespecillea "•ag" provided Ir by Bed [CS* esloblished 0, idertlicahon of NncowebsMe. lor 

18 0% I le Engineering Fr,)I n Act ngineering work sleerng commitiee I Whal happens gler the m in,Nter 
2000 "N046 of 2/Cl, rombe used fo de•'elop propo'ol' For he loontlic'lon promulgales the IDIEW regulalions? 
allow persons who are r,01 oble to ragist'r in 01 eng,ree.,ing wurk Th,5 Luirimiltee '01 
leprofessionotcolge'lestope.r..pects prop.edregJI'tiorRfor,ho'..renol No persors sholl. ofier the transhsnal 
of eng,neeri'g :ork 'der'ified/o• 99'"1' 'n /0 regolohons Dy Ilie engneer, g workiorpron'lgot,co period se nterms 

pe,©ns. In exceollonol coses, I· ma, be used m n,•le·, CoLn( I fol lhe au,Ii Eivlitnmen· Act, be perm,tted lo perforv cnd of ihe tcke 
I .dress d.pline·specilic or 5?eciolist ide •litied 2000 Bc, No 43 I 2000/ •espon'LE,l,1, fo• suth Ene,reer ng ei•nire•-i ng 

oreas of engmmoip work Derforned by work in Souih Af.·ca, unless they Cou-1 0' Scull, Afrira bas Grworded Gre 

loseregisterea niheprolessionolcatego·ies registerec.[1 the 1heirt proposed -egulchols logenne app·097./e =cregor, w,18 
This. ho-·.ei, in·roduces duol 'gi••ohor the Engineering Council / South Ali with on egplonator, nlemorandurn as i·s co 

g·,d recess//s Ihcf tie wor perlormed 
recommendolicn: worK •nder ·he d,recton, 50 8 Coond lor C pe•lorm such le 

by persons be •eparomly identified n ·he con/0| ond 5uoereision 01 0 Bvrl· regigfered 
R,gblotons Eni,ron. enl 

pelon. Persols ./0 're pro,IncIJ, 
Forn gn angineers oerfor.ning Idernfied Whation,Inutes engineer,/g work? 

regisle- i.i' 0·her sta·u m bodies mc £ 
engineering •ork w,tbcut super.I5,0n In di•gireer,rg work g work uhlch. nte·rns I inthecourseof prat·,singlhe,rp.oless,or, 
South AInco and -0 lake respors,Dilir' or .'e proposed rell,10·,cls and A respe" perform and loke respcng,b Ii·y fo' s•<h 
such d mu•t be=o,le regislered with Ihe Tobie ' invce.es in its exeallor· one cr more iden•,1 / engineer,ilg wo.k Drovided Ihol 
En.•T•e•T.'cu•cil .1 50/ *=0 1,/,fiedc,0/cler,51:500|unnl) Fals,ir,ir l,el, educaliom. tri.iring, experience und 
Codes =* prgie lsived oy lh@ Engineering ihe scope ol listed »5 01 work ecoluirn 2„ Corift·. u¤I 6¤wledge I,¤¥e spec lical, 
Cound/*50/Airicoin·erms/5ec,0127 requires/oritspeemanceonvolnumberot rendefedthen=ompelem·ope·lorm SJ© 
01./eprn©Prol€9/.Aci, 20or*Ct idenlil,ealunelonsl(curnnaordlinimum work I 
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• 60th AMEU Convention 

Building capacity for the 
unfolding REDS in the EDI 
by Nod vo, Rensbug /36// 

In 1/rm, 01 ih, expected economli growth. governmenl has :et lorgets divided In two phom, In •he first phase, between 
205 and 2009. an overoge ¤nnual growlh rate / 4.5% or higher 15 largened. 

Duriog the second pho•e, be.weer, 201 C •nd copi·, capobilily / deliver for iMroslruclure con5:dered so serioLs Luuld i 50buluge the 

2014, or, cieroge onnugl grow•h .-e of ot de•el.pment •,in•och ard Ihe operating Ind ASGISA nitiallve Depu/ Pre.,denl, Ph Jmzile 
least 6% of gross dornestic procuct (GDA i, no nioin ng of such,crostrudum MIa·nbo Ng/ka, who is dnving ·he ini·,Gtive, 
torgelted, Ir oddi·ici + #esa growlh roles, has olluded lo this 

T,is report nos been Ihere developed .Ing is g need to en•re thot ihe beneR,s of 
i•ornictio,1 fium 'he Gover,imen:•s R372br, ir,frostruciure in, 

clle, ate ,nemployment 1, resparche'llialliave gre/h ace shared lo 
been done Rele· B to u,knovdedgemenfs. i flve5·menl between no•v oid 2009 expected ana poverfy ./ Sou·h Ain. A reducion ir l s.... counry/ skil;5 poc' fo irs linrit.· 

unernplemeitobelow 1556 ond o redudior 14€ JoinfinihoNve onfric:·il,SkillsAcqus,+Ic, Bu5!ness [)0, 3 June 2006.Thisexcl,ides tne 
inlhep©verv 'de "ones!"Nhousehol" 41/5•husiden,ifiedu. Jmbe,ofprior,Wskill& Esko,r coprilexponsion/ogromme by 2014 creerge#ec, such 03 orlisais. engi•eers in oll cotegories in 

Thecur,entg,©•hdepu·senormou: oressure 
#omledD,lhedepu•presdent Ind eng•eenrg. JleSKsloTgetstolucil,lotelhe on the deple·ed sk Ils in the count·f ond wil compri•ing 01 differenr rririnismeE, inch..lirig 1ra ning of Lo tc 50 000.i•an. by 2010. need substgitive infer,enhons .couse 
Ile Depor#rell• & Public Enferplm '[>PE), Curvent status • hos bee' conslituted I deve Th' current growl in inf-'Str"fuke op 0 5tralegy 

Iniestmen' hos come " le bock of to ensure Ihe ochievemenl o; the ASGIA Conme.-Ils/lon / sioic owned e,/,tios 
lows late ind.,slr, that hove " bee, ©bil'We' {SOS) Ir•ining i.cilitie' 'cm •987/85 exper,/cad in decode,. 

©nwards Stote o•ne' enlerpris. (including Eskom cou/led .Ah the ration/,isorion 
- Labour practices of 'he pos' decode 

and local governmeno and =on50,00iion. •hich contribu·ions loc€ Floce withir o hme resulled i, furdomental strJ,i,0| 
ASGISA ore i,legroled into the losk ·eum guvernmenl posl 1994. iaButed in 0 5evere changes lavouring lobour broke, 'ig 
deti,erobles decline of Iroini•g copacity in tne count•. rei/ing indecl ning ,•veshnen' in ili Is 

de•elop•Mr The planned n,gioral e ec·ficil, d 5 / ib jo„ SOE and industry Iral•Ung 10/,blie, decreQsed 
(REDS}-IhinED! byvir•e©filscorebusine• crornollcull• byclosing ralh/ /on buid,ng ' There ho¢e been brdorren·/I chonges. 
of•upply,Ilgejeclricl,y¤r•oporoilonsolthe copoco Theoulsourcingof aid breaHMI, troi•.ocr05' i, ·he skills suppl> 

pipel re nelworh, copitol „oons,on proilromme SOEmwellosInduslihostutercontribu*d 
and developmernal rriondge. iddlY *e·.0./'his -0 enoble the indu/7 ro moch the planned 
poiaioned 10 Moke a sig r ilic an' contr bu¢ior gr©* ate.rgets over Ihe next{ive years it Ore of le faclors hompering e,ponding fo ASCIA Various nation' research, i, imoe·cti•e 14/he lollowng demand lor 

copocilyocross the boord, es,da from the cosis 
inveshgoticis. and deboles osio•hether s€illsisa•hieved tie 

o upgrding :raining eo apn en·, islhe severe 
c©unhhos *skills capocity requirea 6, the Monogemeat, suy/sory aiding inee·ing 59*Moge of w/led lechnicol,r/r, clors. The 
cons,ruc•ion ond erginewing m,ion,ren, copici' 10 & de.er'¤ed 

sho•oge ct qu•litied and legi'lared workple to meet in le .emord For creation Ind • Anisors ore develooed fo prc•.idetne cofe, me•,ors, cooches •nd osse•sors has oeen m • nia:n ng ·he i/as,ructu,/ hove been crticolondscarceskills 
idenll·led done as on Impu,tor' co„inbuling fcdor 
to Fu••mlore, ofgm'conce i' 5-4'talrral 4[•6 ensure ·hol cril col wo·kobce ·roi,ing 

Despite the growlh in theelectrilicalion dnve of the in sanier ofilcluls,]nd mono(rm h[,ve five ©CCU•S 

Esk©m oid locclgovemnien/,·heconstrudion beor5 .rlesse.perence in Ilie publlo 
inductry a' lorge is emerg ng Funher Irom o s g/icon· overwhelming concius c.s o Ne 
phose of decline phot has seen lim/ec inves•,golions hignlighted needs in the EDI a number of Copailt, w ous 

In,eslmen' in humon coprol de/lopmenl. challenges. he oud ilirik I w vii uncy rule for 
re,ulling in the loss of ovoi!¤ble •poci? t./smonia•90?•/Scit/nco•consu•i•g 'heon,sor'evelswl'llriglorni go,er,lrn- 
Esel ond locol gove·nment'6 Cepilo er,•ineeringirms ore '7"ige empruysk,jed % are olso requi·ed 01 Eskerr lor 
expan-n drive in 'Inct":9 3,5-million enlineer£ rechnolon,58 0/ fechi,Iron' In45.re p•o,et,b 
householo, by 2012, 4 E•kom expans,en /' i,·•dipg , herd ko ac/,4 prospec/e Pipeline output 
progromme in building more power Nlions, conddows.• TbaC,v,Ing neer,ng Conlractor 
andgovernmenlr,onnouncemenlotticia,ge Buileln,160daber2006 Aro F dev ir * skitlt plpe|ine #„n 
giverrfrell In•/5//clure orogralilin' in schools,krlrieredwcalioi• IFET)' ord higher 
2005, such 0, the G•utroin *id There Ro, link, s a concern ·hol the curron t boom educot,on /EL show• in,reasing numbers 
Ihedevelopmenlol.int..ucture forthe P'ornise ...e due *0*he |*k 0{5kills cl studenls erter,rg Ihe Iraining iniblions 
2010 RFA Soccer Were Cup, plus lke Es/m'schief grow¢l, sconornist, Mond/Molel,054 The nettoutpu·/lheppelineisnegoliveli 
91",1, h:ghlighted the ikill'shortages 11 oho *Overn ment•·oprovideunenvircomer for ofiectedb," succesk#"roug». 
neces,rlet.d·heinve'igction, to ensurelhot Obggerpoolofskills•evenitii,sregualor,0'0 noiuraloll,il,o•. changespl ,¥ork prote5505 
Immontiwillbeaole,odelver,hehurron 10 Plug #a gop The skills shorloge 15 und *c lock of experienfial gwo.kploce, 

104 •AEU2OC7 



60th AMEU Convention I 

tio,i„ig,b qual,f,cotiontomeeltnerequifeC 
Jenia Bosed on the obo.e the biggesl 10,01....01-1 

gup e)(,sts in tr,e critica and scorce 'kills 
iolegories 

.15 1608 36/ 4523 
Il h" 0,50 become cleor 'h¢• tie humcn 

-Ilier1 •168 36 18% 204 

crp'cly f ·1'!ructors. coocles) •0 deliver the 
*ei· *h |36 24 40% 

training has beer deFieted 
Me,chine•oper•·•_j24 36 6/ 

-he leod lime to Dro:'de adequotel, 2,11.·igh, 36 96 

compelenl slaf in the eng,ree-9 •nE* 1. 84 50% 168 

envi,onin-,slongondwillhoveoregaive Doffici,noli 36 _1? 25/ 48 

„flkence le-ng I. M lie e. neering Tro'i-i,/loss· 36 12 25% 48 

environment If mmedicte *tion5 afl Ill 

insttuted. The tine I dellver 44"ional 
Tale 1 6-ied ED,•M,509.eouireme•li• lor,lon,e-,n, 

reginred engineer ig eig/ ™o, Cw,/oul 
experance) for rech' cians, Md ortiscrs 
four t' five year'. The high arrition rale 
in the critical ond scarce colegone• Flus 

C..al .0 300 the Ieee lirne to de verlhesecompetencies 
places more challenges or meetirg 'he Drgugh•m,n .5 65 

iequirerrienl• El•aricali,»er 20 . 

Ths meleral,on ot /,e sluc, period {/ o El•enclcns 1300 300 'ED 
qual fi•tion poses olher neglive results or 
the leve of compelencies The lea ming pon Engi•0nring =./*J... 3CO 320 

w be occelead and shorleneo b/the En,-,ing technidg cki g T 60 180 

Igck of proclical workple .Ining negohvely 
Englnam• machoni[¤1,elaa,Ic/10 •t•-Inn 100 4. 

affects the le.el <>Fcon pevence which leods I 
occidents. E·alit es. ond sub Etondard .·ork 6CO 611 

Exp,rience Ind work.piece lr,ining con# r 19.mell/[h9!ciur• 200 200 
occeler•ted 

/14' 39 

Schools pipeline 0111..n 4. 400 

Sout' Arica 6 sciool s,slem producg 1 0 000 pluBI,1-0.Iri 40 lcD 240 

studenls v.i·h motric exemptic, w,Ih resulls of Shanime,•wo•., 30 14 
be·ween anA ind C 5•mbol in higher grade 
mc"ernatics ond science mially Sup--r 200 201 

· 1995. 1 666 9e 0 p'ds sioned n 200 M 253 

g.de 1 
F.Ince m..... 10 100 410 

• 2001: 932 161 reohedgrod,7,55%of 
S•181¥ ad.. 10 306 30 

thosesoled ing/de 1 45% droo.out 
• 2006: 528 525 pupils wree gmde 12. Techrici- 50 60 

32% of the leomer, 4 5/ded in grude •We 2 Es,d•.ED;o.one'irpm#.E•kim 
1 i, 1995 0 68% dre·out 

• 351503 passed grade·2 / 21% / 
be that s·orted io grade 1, 0 79. Pupils wefe Issessed. The Inax,murn painls pon=:paled re.pec·welY scored hig9er b 

thal con be ochied were 800 poirts Fou, 400 drop-06, points 

IBvel5 of •ch evemer,1 werm specified. • 85 830 obtained mot•c exemption, or 5% /odequale mofhe·natics or.d science 
of those sw/ in bde 1 • Advanced In·ernoti©nol benchwork educcj,0. is probobbi the sing;e bigges' 

0 000 obtained metric everrption wil 625 »ints ond ox>ve obshacle /Afr,con advence,renria fhe co * 
helweer, A ond/ embols n h,whergrude • High inimalion/benchmark h impac# severe'y on rhe deve/opmenr of 
ing,hernotics oid science. cr 0,6% bewen 550 ond 625 po,its high·b/sk //3 w 'he workbce or,d lu, lin,li 

· THedropcutro-/01/€5*uden/be/,eer - Iniermediote *emotionolbenchr,0/ ecoromic gro•v•k• IFF Loggord 10 World 
Grade l010 grace 12 !s 50% Class Refor Science Educo·ion between 475.d 550 ning Maihs ond poinis 

In SA sckools. Ceire lor Development and Th. rinirlis er 01 eduwl 09. Noled, Ponder • Lownlernation/ bencnmork 
Entarprise, 2004) pranced ¢n 17 Seplember 2009 Me belween 4000,4475 por•s 

mFIemen+/ion / o General Education The fact of Ihe oppagenl lo• stondord hos 
The lop (,Lh,•vers were Singopm 605 

Ce•Ficotecigrode IC le•el Thiswi|• a direct co.relolion with the Wpper Su CC855 . 0 10 
points).Soulh Korea (589 / /9. Hong Kong 

Ihe proposed dm•e opmert of n Ilne,·non type produce orlisons, Technicions, technologists 
(586 points), To,w¤n (585 points ond JapH 

quclil,Gotiononicareerpoth andenginee/. Howeverosindicoied previously 
(570 po,M •his crea•as lhe opportu,it, for ineustry to u. 

In ©r, in-e'not,©nol r,lathema•ics ord science South Africo enced the 10•¥esl =9 264 Ihe nurnoeitho·me notocodemiccllys¢rong 
s,udy Soull. A,i ¤ 4 ro•kec 1051 polits or motherratics end 244 on science enough to be troincd ascrlisons, Porting f.om 
50 counbiu porlcipoled whefe the gr/2 8 10% 0·•d · 3% & SA grade 8 leorre s ¤ gride 10 level 
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Ter•ia• Irrnilutlon5 
Total number graduates NQF6 to 8 

Ag indicates/e©"puloiclthe engineering 
d scipli,es in SA f©·whic, oll ind•s:re¢ have 4500 y/1///8//• --3#P€-77•4 ------··----r••--211.•• 
'compefe 40. 3585 

300, 
3500 

•e o•*put of grodvotes is,nifeas,r' 2095 
3000 

year on year Despite of the g·owth, the 2500 
cieroge kiN /0 win o BS, Eng degree 2MC 
hosincreosed from 48 morths te Ihe cvrrent 1500 
56 mon·hs' 1000 

5CO 01 oil grodJoles ovoi lie in 2004.39% 
qualified wilh I nationol diplo•a, 31% 

2000 2001 2002 2003 2004 

wilh a Ars, degree, and 6% will, 8-ech The 
figures ind cote the ·otal nu-ber¢nd noi only 6 1 Thercdualion#£pd•ond,-hhi»J#onc' feorre•re,Qrds...sub•SAOA 

engineering (see Fig. 2J 

Leg,1¤tic.1 places heci, demands on Gradum/b,akdown!/2004 
specifiic population gro. ·h.· ore no· 
reodily boilible In 2004 01 overoge 
of -8,5% 01 groduoles avolle fron. .dod 

univers,fies and ,niversilies / technologi 
ac..lergineering discipl ne• w. Aftor 
(see Fg 3 

Emplovmen· eqJ,·y legislation prescribes 
Sff,Cl torget5 0• employment of his crical y 
disad·,a•·aged South Africons even lo•gh the 
following is the re©1,1, rega·cing 0,0 1•bilit'. 
In 2004 

• On& 15% 01 ovoilable groduoles in 
induk 09<j meehan :cl el,reering 
disciolines wasA}·ko• H•M• * w-.i. 0.,- Ck=em * 

• 17%"I,oblegroduclesinnetollurgic' 
erginee#..Africal 4 2 Groduole J)·eoke]/* in 2D05 

• 20% 0· avalable g.dulles i. miring 
eng,rleering €5 4 cgn 

• 28% of ovollote gnu//esn chernicol Engineering Graduatlon Trends and Ava llabl:IN 
engineering •ci Africon 

• 19% 01 ovi,lable grodvotes In elecrical 2500 

and eleclronic engieee·irg was Africor 
2000 

1882 1 
Altrition rale 01 skilled technical 

1388 £ 1 "Electilcal €ompele•iles 1500 12•0 

1000 A g. 902 1 124 .on .·e i, Eskom 10•1 

•lndu•al 

Ppical • 'Mach.ili=1 

-heoltr tioi rofe grnongst block mole, is much 800 W higher'hon 'heotherca·egories/ ch possibl, JLJ 6•-1-_L-ld 
iw ,/,co• 0• oF the lucrotive oppo•unilies 

. externol morkels. 2000 2D01 2002 2003 2(!04 

i,i,or©•s•ch•otorergn<ouilries Fig 3 Eogineeri,gr'•In#"1923"dcio"bdi' 3/k: liar logsess occurs due / sed declared 
u¢h Atocan emig.Ms -lie r:,u,ur r 'Linlrip5 96 ...DIR IRIC' I' T.T.. I.T „iol 

are United Kingoom. A„¢rolic ond the rest c ./. 

'ricc, wherecs +he .05! pCOL|J. 50".CC of 
counfries ©{ Imr,Jgrants ©•e Niger,• ar•d Ilie 
rei·of At'ico I,ee Fig 5) 

.0 0.• 

SA his sulfered o net loss of ski 16 d•p Ii' 

m gration. 5105 fo< 2003 Isee Fig. 6 ore 
• 60 Industf glergineer, 1-1-= • 6 cilm,col erginee I w :• " o. ro•AL 

'*1.'.1, ., t. t:ttlt. 0: 
• 3 elec·rical enginee I 

3 micli.nic/1 engineers ' g 4 iyp col o#,;r,u, mle •n Eakor, 
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Distribution networks 

just got better 
N-Series three phase automatic recloser 
with advanced controller 

111.-, 

6¤ 

• Up to 38kV system voltage 
. 316marinegradesta/lesssteeltankandcontrolcubicle 
• Fully Insulated bushhg a•angement 
• Advanced plug·and-play· communications 
• Ethemel, RS485, V23 FSK, 4 x RS232 ports 
. Multi.protocol support including DNP3 
• Extensive measurement load pranting and repo/•ng features 
. Innovaliva Windows Switchgear Operating Systemn (WSCS) for 

MV feeder automation and featuring a double alen system 
. Waveform capture for ease of fau•t investigation 
• Harrnonic analysis 

*?im i•f i Immim,m;z,m,m=mnEY,=ammi 
Schneider / 

Electric / 3 Springbok Road Tel. (01 ) 230 5700 
Eartlet! Ext Boksburg Fax: (011} 230 5794 

•f AFRICA 
Private Bag *139 sales@nulecco.za 
Halfway House. 1685 -Av.nuleccoza 



••• 60th AMEU Convention 
• 1 me'ollurgical Ingireer PI•nM,igo,dd* • ..... .%.. Dionne. 
· 29 mining .glnee. • D.I.I. I.jell/gine•r5 
• 356 disons 

• Sur./,0. 
25 product on foreman/superv„om • D..ndrou•.1....i 

Resource copacin, In Ihe EDI lo ....010/ • A, ar 

deliver:rul'Ing • Lirietrill 

Audits ere done ir the 5OEs v. + specilic • ..... ....Ii 
•ocu' 0• lie 'ompelenc;es ...,I be • Cable*pec lists 
required ir le EDI The report is iot 
focused on the · Live .0/ 1.i.ing olgener,I /•/ 
e|ecTricions beco,se the res/,rces - bol ./. • ......cals 

Hruck>rs Ind logilifies in 'is 'rea o.e • L,re cocIbid 
muc•, mofe available The compet,•cies 

• LIe menlo. 
ele,triciens required In le Dist, t„,tion 
:Mess ore more focused on build • L.wolins..s 

"018 ond i.poil " (perheod Iries, Ind Cop'011*pension • Preet.....rs 
subslclion•. .r./. 20·0/ 10// 

The critical 64 ortage 01 ·ecir,col , 0/ro :for, · Clark..ls 
ix evident, and the age distribu,ion of 1/ Seeo•dm Plonl • Pretec•onplonnifg, des...cloid,•tion 
currenl iis ficlor. clearly ind,M e: or 
ageing ./&·ce, and .*.*Im'In,3/01iekle•eculion urgenl 'Mer,lion is 
requi,ed / •hi•oreo 0 // /e i nece650ry ./.Alle. .ppll 
copai ly • lilli,•e.ecutlon 

The sure, reveoled Ihaqhecveroge lecrner Oualil, ol supNy,d reliabilil • Plon, ellgineers 
insllcto. 01,0 vorie# '0 1/ 15 1 *en,ent However. • 'OS Ing/le' 
ternef Ihot Ihere is a shoaoge ol quollf,ed N.., Mon.emenl • Nek' conirolle. 
technical instructors across all calegories 

• /4./.™OW'gl 'le./. Thi, could impoct negolliely on the cbilify 
of trairing ins·itutions lo m.int'In and Tonre i ih'*.rier 
Increase lhe f exisling 1rci•ing copocil,. A 
zimiler prnblern e,bls nround le shormgo The reos¢ns lor ihe curreni sho·toge of ceD]res, warill Increose capocit,. 
of wo''ploce cs'essors oid mentors, which instruclors'remu·,face,ec ordrequire fort'er a e nw finding il ex·remely d,Hicul- 

+0 IM.c' ill./. in ·he ....ion should lorm the bc' i o• ·Lurther resed research HoK,er. d.l •he course o.his 
#+ . /low•. em.ged o• '©me 01 electrical field, with . tne nece5si' skill'cw 

Prelim,nory esfima·/ reveol Ihot the cu,renT conpetencimond 0 0,1,3, 10 troir |eurne.5 conlnbuiing fooors 
shonoge 01 inseuciors across government in Ihis 4/. A s vilobly qualilied ins-r•ctor,n 
(including iocoljond SOEs isin Amot 120. • A corsequence 01 glowing lroioing 14 dislribution env,ronrrent 5 regorded o• 

copocity todeple e (06 occurred 10 1·3 4•ng acrillc•I ardscorceskillond Is noi read I¥ It is eslimiled th/me shortage in rhe SOEs degrees ocros'SOEsond@overnme'hos ai.Ble. 
eg. Es/m and local gcyernment, 15,ne,cess been Ihe 04|ure fo 'eta,id. e,peciolly ir • Peaple /re rolhe· has fan· to 
of becorre 55. 1hs case of -echnic(•1 inslruclors. -0,41 i• 

in/:ctorb. os kney bete. e the' ed'cot¤rs 

are ncti,lued inso•iet, Thisr,isesissues 
or©und slctus o id P..1. re,11,.rlerellon of 5uch 

prole•,ens will•ir Ihe public secrar oid 
4-d 
A number of ir,sliturions indic©led thol 

81. 1|,elr nslru•tnr5 hod leli for more lucfohve 
I.n. - iobs n the private seoor. had becori,e 

consullan# hoo left the prolession 
- I• One or Iwo Ir.1 1, hor; 11 dirr ed -hot 

€11+ 
Ihefe v.OS Ilitle Ircenlive lor i. ois lo 

&:K«, Ul,• remoir in mics becouse ofthe lock / 
career.p'/ing ord upx' moeility 

• Mos'emp,Miho.elounulno'there 1 
no' I high level of willileness .inong' 
f w oe.son'el to becorne 'slructori. This 

n....1/ i5 egpecioll, so in relot on to e,:Feriencec 
arlisons Mgo• of Ihern do ,•01 ho•e Ihe 
.pli„/ 6. tra,irg / le others believe 

00.r thal there is not IsufFicient ,·,cer,live I 
0,he 

move,nioiroining Therel'oview'"10, 
ins/rucor i, considered ro / o „ore ·low 
hei employee' 05 he , no lor,ge, on 'hr 

F!05 Sou·ceon:Idpill•crron€0Jnl.Je•. prodichon line. 
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• A udded foctor,5 1/ /a 06 / an 
ins ructor is 901 or losy one - helce 
tlie need / coisider some fo m & 
bulll in /entives / ercovrage sutable 
cand dotestoconsidert. ning.socoreef 
cption Eskom is cirre.1, exploring 
vo•,ous wais i. wnich lo ince•tivise 
seniororlisons tc become in5truclors, rol 
necessaily on c permanent but folalion 
bosig. 

Figs. 7 to 1 0 indico' the numberso' instr'dors 
inme EDHEske,londlocolgovemmeit]Ihal - 

can ce]•er in ¢he .*ion requirements. 
The generic c•tegory refers *o the 'roining 
of The gene·ic electricionsr where 'he 
Ox co·egory reler5 lo disiributior s'ecific 
competencies. The nuinbers olihe dilferent 
cotegcries ca, be o double cm /, where*he 
83 me ins/uc·orma. be gulti-skilled ·o de ··er -deum,•- Sia*cs So#* 20038924. 035f 03 

in more 'n one category 
Fg. Docurren- rirgic*on #romig•*cc 

The age disr:butio. greph indicotes .. ageing 
wo·Worce TI·e m.,orily of indructo·s in -he 
41 50/gegroupstendtobe moretov.crd, Training Resources (Instructorn) in EDI 
the u'perlevel /1'he oge group 

k¢Itilles Cop/clty in Ihe EDI to 
dellver..... 

Sile •15 Is •0 E.kon, ond lon,•1 gs.arnment . 
elecrical training cen#e5 revealed thot Ihere ore 50 
vellequipped ce/rns includingclossrooms, 06· 
sc>me are in ihe need of.,pgroding. 3D 22 

There is c real need to improve "d equip 20 

01 - 91 
101 

sid#s 0 enhoice /9 /0,04 of 10 
disfribu//·reloted •,ning such os. lipe 
construciion, 1.sp•ction, mo 'enonce •no 

Part·time CO•t.lor 
repirs; ord substo·ion cons,ruclion and 
mointenorir, 4 7 deucior:wi,ho,#riburionele.cojsd,r#5 •,4501 
The moin fociors in the inoustry 1/ore 
he wing Fanding of copacll ore. 
• Funding & upgrid,ng equ,prnerl ond Training Resource availability in EDI per Category facilities 

• Svereshorageoft,·chrii"I,ri•tiudo,6 
• Shorlage " •00,kpfice inantors and 60 

cooches 
50 41 

Provirm ond local give.nmanl rmuled 37 
36 

ths follo•ing 40 

• Tie ir loin ng copoolls ..... ihe 
melros 

. Al,nicipolioiningcentres used¢o exist,n · 8 
munic,paliteB orovnd the counlr, bul wefe 
closed down or reduced 10 0 m,n,num 0 En L L /1-01111 

• Smoller ·ninic,pollies ore hes,lont 10 
develop arisons due 10 'e lock / 
inslructors. and workplace ossessois 8,9 8 in•,Vcrorswithdigmbi,•ionele,r ikillit•,ce'egory,h •he ED 

• Finding accredited p aviders and 
fu•cing 

Recommendations • Some municipili'ies p"ibly diverline con copl•re Ihe orop gui rote b-Gen 
lic,ining budgals ·o .fk•'adivities • 51.#Ing .· 21.e pipeline. ird..5·ry .Ill need grade 10 ond 12 Ach is currentlyr 

te geJ ·ny/•·ed /school leyel to ¢/Me u.'employe©. 008 30 encourige the 
Allough Ihe groph :ndicctes¢hattne• isa inore In•eies' amongslleornm in moths leornerslhalare dropping "to become 
<opocilY 'o troin 554 ..sons, it octuolly relers andsc,ence orli•o,•s. 

10 Ihe generic" eleclricians le current Completion of a lower anll le·,el i.0 ' Identificationof possibleskillsp•Inmes 
actuol copo¢ity in 'he EDI lo trcin disinb'lion . lobourl,orkel with •oecilk focui Ihol will give cur-enl employees wi/ou' on 

e|e[I,ILIE]n. !5 |85$ 1hon 250. .........inesmerek /5 the req.ired ocodemic ouolilical,¤·,6 
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conside·ation con oe given to 'e Age Distribution of Instructors In EDI inporling /1 ins,ructors ·or I snoN 
period -0 deol wilk the current bock ag. 

40 Sock a, opproach *Ad *ire ver, 
soecilic condi·lois 0·ound a skil/ ·ronsier 
/·rongemrril 

35 
• To ensure ./1 expene.ialle.,7er; / 11 

30 gel 'e equired 0/Fice troining ind 
exposure. 4 propcsed thot the some I. @A stralegy g followedosin ·he construclion 

20 ' 17 
envmeni wi" ·he estoblighment 

11 01 nT of em/ovmerA '' i' deve'corneri• 
10 5 agency IESDA) lo mwoge ·he legol ond 

6 - administrofive hurdles / plocirg Ir-rers 
wilh mult, pie work ploces to er,u. acce" 
to opprepricte 'raiiing cs requ,·ed The 

20·30 01-lo 41·60 81- 

4/458 r, Jdei. by acl,ig 05 0 leuL 
A.g'.9- employer one co oralnctIng -rkploce 

emer,ence, con m'A 'hol ird,i duo'g 
'49 •ns#,ihdis·,bui,09e•*,ce'EK,JJsi•rncEDI we mcac across prolec s ond are oble 

to have cont,riu,1, r• leorning, a,id i,i IIi • 
4 develop Ihe reg Jired expenence ind 
cornoeten.e 

Training Resource avallability in EDI per Category 
• Creationol•Centre. of/leence).. 

researc' on applied le:hne,ogy ur be 
done. 

60••"*.3• • S.,pporle A5GI5A prolect b, pro,0,cln!1 
50 

40 - A 

n 
d Ico oppoi urilt,r5 I leoinprs wl'hin Iha 

3-AL Induslry 
. De.elof g•r/egies to bui d copocily in 

30 Cre05 inot ore 2urrer•tl, cnt,co| I. er,sL e 
0 Successiulcreclio lorld s.,•lu,ning oi Ine 

20 REDS 

10 Conclusion 

0 
Sludies b> cifier•it grou/ re.acl/· 

Re e .. 10, a.4,©P,Ovidedis#ike'ione,ecinm•sl:J'•It i.. r: o rock / p|Isli/,r?hohf LUL -r 64,+ 
a brgge· con,r,b,rhng fkror li Khe Jo. level, 
and uneve• sp,eJ' / *iii ng ./.* 

ciedits and mobilib 1©wordsqualilicol•ons. 5upport St |e05t tive !50£6 mi,iri lie upac ly 'insfruc•ors). up/+Id eq.rip,re·}1 
Skills progrgrrmes ic.e been registered publicsecdo, Nego·,¤'ishove/Ireoa, 

ondiL•dI•g. '•i for ,•ewo••h,5, ••,5cr,I,col•j·•• onison m 'sion·, ard gnisi,7 ley€ 5 bid d ine EWSE-A o possib>I, 
in bo·h cor„ructio, anc distribui.en recoon,5e oii[J 5/opur 'he cortrocfor ./aanisn-5 be embed I firsM>·. =.sor.. 
eliv,Falmel acadel,·,oson!5OF resau•ces which w' fins"d of seeking fo 

• Set up ·ocus groups to develop on • E t,•bl,511 public und / te sector Cie,]•e opw ones) Jo c woy // m„ruses 
erv;•nmentco//Ike,0 off,ctiechnlial pu.trie'shlos within tile privok scclor to exiating 5 09'clry und ihere' re· eng'gemenr 
i•,s»ucofs lo the w ne en•,ir©•meit. An tioiraitisg,15 whellieritiscornp•n,·lir<ed o,t•ndc'Irance,scndpai'•r•ship6. 0,1£ olt•e 
insleclorshowld .le regorded - I sper,oli. liu'i r- F.c lihes, priv•te train ,€ pro.iders 

6,ggesr impedJmenT5 *re, ,s resources and sublecte'pe,1 Il.Gt will tronsferskillso orlhe la fo'me( reg onal frai•ing centis Ir 
ccmpae,cies to leorrers the ever,1 where Insnic,ent cooaci•y ex 5·• 1> drrve sucb pi oresse, Recopcc,Nmng 

with,ntneEDI, lirtagescouldbeexplored he 510'e· h)coing · go•e,nmelfs Creale ponreY,hp.in la phic se/0 •roming 
with le oriwote seek)r 

and specificclly ,1 +he SOE, cop,ir,4•· Renee 4. Eskon. C,·cwfuky 
Tro•gne*, ocol Iridir ]]ad governmel·, SANDF • Res'Irch (.ille'. .ortage ond Ch„enges ree.*Ing .0 •IN? sk.J :i niar?ei,le cul 
:•-,ra of o,ier 120 Ic'r, a Inslructors ac•os• IninG ' "M. These f= 

O*doe f prra•· ond 5OEs VanDJS op|(]n' 0/051 jhoeduco•n.'r'inirgondvark.'cce 5ing 011 oplirmi• 
co oper¢tion ra•hert•on arn/lgaman. cc•Id be explored / ree,fy t,• Situation are f i. 5 TAc DrebJern Js nor rle·£• *0 egurp 
to mo*Irrlse ·he res•urce copacity • In the lo e,rr, re epploying former new en"™5 w A sk,el. bu* TC ensure 

• Creofing trgining hubs throughout #a u '"s whot"44 par kage• 0"9 4,2 1110, mey or- 'he epu,-of,Jcile workp)"F 
loco|oJ,hanhes counl' where Ike reskuclunngofS/Esond Mesm. insfructors exper ence 'ocon'obdore "eir crohsmcqships to oe trined 00 0, Instructors, me and "85 'tors. m ant con'res con be 08"sible 

coachesopd supemsol and 9.04 5:on. cop,5,1, 8, A assessci. I le ndullotll'ge fulher I hereer" 5 "o p redui,ir,u,iceoran 
· Iniesl gate anc ce'e|op strole'. 10 • Create con•factor framing ocodemics sk •Ved #:10 1 tro l n popu/'rol whi/4 4/5 'o be more where experle '<ed d age 'g 

Ing con'ractors und suppliers n +he crfisons i 9 11,e argonisotion lo bocone Fep'aced wdho/ comp,/mising qi/,9 und SME ond @WO erwronments con be 
ins,ructcrs 

Ifair"ed Seek Ide,my and use bes. practices per'ormonce'% CID, Sk Ils for Infrost·aure suppon ond estoblisk nient to a 9 such resou ce 2/ such ocademies os In ns+Itute of deliver, In Soutl Afr co The i riol eng' 
sector/l wd mup'holol excellence • 1: Ihere is o well defired sto egy 20 / restoring Fle 'd| 5 R Peline *crnion 
0508. Ever, SE A rn,9 ident fy end build ng ·he ca,oc fy n *Bindus/.v, documenf 
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Electrical accident safety briefing 
4 exisling substation wos to be deconmis: uned und rploced 6, u -he f ve-irc.n lechn,co spedo,neom crrived 09 siteon 12 July 2006 
new. upgraded Wilion / Ihe .0 ne site A foil ccnick ircident ¤ 11 I/0. The teom goined acces,to ·he subsition by removing -he 
cc/unda·,heinolcogeoflhedecomrn,„inng/ocess Theiwident unlocked sliding gets wilb a core. 
provoked o rethink of Ihe colinmon of decommiss,/ned -he tecrn did O thoagk ir,Epecton and conpeled ond signed o r/ 
/com™soned' neonsdifirerlhings/diferan people. ond / ussess,Merit The team 1,/ remuved o breaker from the secondor, 

d,&re'l e / Inear,lg c.poit,ren ' side 01 a /onsform. The deceased aanded o sleplodder lo oosen 
Acefinilion 0 of 88 l isololor wten /Ic,h ear occurnd 

decorn uring him everey n ISWOn should be 
He retewed firlt g d, Was 6//5/ 1 pommed,cs ond /:•Insferred 

The lormol Frocedurs forthe removg ofipparolu5:4 :fen15 From Ibe lo no/,lal. He .os 'rans/Id 10 Milpork Hcspik•I ·1 Jcl,anne:burg 
exisking 5'"m ker an eirded period exceeding ",ce monihs. •ter * day v•9ere he died . a res* cf these 1/iuries on 

25 August 2006. 
Incident moll 

•acts obialned liom *he Incident A new Inve//gallon Eskom svb/ ion 0,6 0,5·cmer subvotion had been ba, 
adicce•t to tne c. ...stlions Tke,mnediote:auses //elnclcer, were 
A consullont wos oppoined os @ro,ed monogar 10 Lild the • new Folure·o adherelo ORHVS 
d/,or A me,oe. fruin Ihe planl oeporl,re,i was ¤pponid 10 • Coic/tea noltesle dto be dead 
co·ordinate Ihe de,omn·,55;oning / tie old subs/Non A hs, 01 • 
:/§ Novisrbleworking(irduclion)eadhsapplied 

ble eq, pmer,1 wos ,dent fied ard soec Ad to be gologed b, the • Netwo·k:01'fol ¥.08 not cantocted. ™cin cal specigis groups. The Noteon leoders metonsi-eand 
reed 09 w·,0 would solvoge which equipmenl. • //ret© de/4/oithetel,po/rybyposswass/ennected*o 

tkeinco.ing{eeder 
A no,„outage hod been ormnged for / June 2006 /commilor • Fo.lureto ba¥=ade and ·o put warning s ans 0/ he 88 kV /02 the lost trcn/ormer o{ the new autration and tc disconnec *ebypcts In£Bed · cbnorn.,sol'. 
88«line 4/mlhe/dsubs/hon. 

The vnde'lylrg Incide·,23 Iuses were, 
'he pro,ect le-er for the 'commission:'g wo' corrm-cated vio e.m i I • nodequlcie conmn,nicohon, ce-ord,r,01,08. irte@rolion and 
(//0 lines) on Ihe golvage work to be dcne s/ing mor /e old subrolion /ow / beAeen /He cons-ruclion and decommis•ioning prolect 
was •decomm,5sioned•.Tne pro,ed mo,loger foiledlo a fronpe lorc L e lecde,· 
t ne ream todiscomect Ihe *Foran bypass or 25 kie 2006 • r- dequa-ecommunicotio' ond co·cro nationtne oper¤ ling $011, 

te,/!Cal spe: clists ond Ihe decommissioning prced leoder• 
• Cri·,col inforng·ion had not been verilied 

• Huge we'lood of 'e locol operoling s" 
SURETECH /nsfruments • Inodequate exposure -0 decommi/ioning 8/4 b, ·he technical 

sDecial 8 d. 

• Drierence in opiniol•/uiderst¤nding 05 to -he m"ning o{ 
.a decomrnissioned 

Cont/buling lackors 
• T e ,umpers irom ne byposs line were not vis,Me Forn 'he 

sub•ta·ion 

• Threeullhetive menerteon h.,val 5 0 *horsohon.„9:. 5 0|. 
przonin *ems U ORIVS - d Jp' :/ on of 0/horily 

· nequoll ofthe#me·proo/clothing iscueston.ble 
• TheN,0/ki"areinace'Jote|Yequipped"Humshelds 
• All i.•tutory reporls 01 +he inclder,t hoo beer, mode ir ¢imo 
• A inc I notice a•tacied 10 'e old 'Ubs/Ion gole w.m.d 'al 

the loco| supe.i,©r/eng,neer must be r»niuled For orca55 10 1/ 
••b•lulionwos,grorea 

Re,ommendatlon; 
SURETECH HV/PA • Rer,torce occe" con,rol to oll Lubstifilons Idecurn,Tialorrd or 

the High Voltage Personal Alert nol) 
• For ALL #ople...Ing ./. powei lines 'lled ANDInskil•d) • Reenforce borricading ond disrl:Yll: ci wi.rilrg 5,grs for o|l 

• Beeprate incia.. .henworking Glaarancels...... *rmol plant 
• Aulamatioally s.*ch% ON,OFF, ...ring . leaving HI lill<I • Reenfor etheodherercelo working berwee" "site wi" • king a"h W.rnon.r„1, S 

lA ehoulder/salet,harnsss a•cll til,es (decomm,65,oned or 
HV/PA CAN 4 

SAVE YOUR LIFE 
• A l equip.Iii 5,cll be cons,cered live u,/ Iso gted, sofely lesled 

•c corhed 

See our website for more details • Notecm member-Illcon·entose 'Min,191"riye",0,",1 
unlil ihe respons,Me team IMar,r 408 physl,.Ully de,Tion5'rated 

•'•E••„E••••• thailhe equipment g deoa. 
wn,947 • Asi,gleproledleode skilloe forrnollyoppointed/oron'Proled 

Tel 0217018529. Fax 021 7•19183 where mi liplecepolmentscre iny.. The H.Mqrntion, LO 
Emal inlo@sE'retech.{xJ./Fi • Wion andcommunuion pashallbedocumenled 
Websile: htto //www.suretech.co toatoll·imes za anc odpered 

• Prod Jce o uniform delini-ion of •decornmisioned• and process lor 
0, decommisioning & plan , 6 
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