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Front cover story ........... 
Powertech: the power of 
continuous innovation 

In,lov/ion: 
BEr 

som/hing lat hos se/ed to deline powertech Irom ihe outset. Founded thirty years ago, the Group has 
come one 01 South Afrl€/1 looding suppliers of eledrical and el,/roni, equiprnenl and senices. speciellsing In the 
c•ufo cture and delivery of world-cla„ electric Mnd electronic business solutions. Norbert Claugen, CEO: Powerlech, 
almains /hol Powellech's su,cess & a dired result / incorporoting consisten, and iontlnuous InnovaNon in all /specti 

61 ththe brand and operalionL 

The Imbje beg,ir,Ms of whol „'O/, 6 MID,m•,Dnfrem P-Aerk 
po¥,MAI Gubs:diory of •he JO'owlesburg 
Se curl,les Exclonge·li•ted /lied [ieclroilla 
Corporelon LIrrted(/*).belie Fuweile/l·. n wh,th 11 ope.uies power ut,litles large wa have enobled le group lo le•ereg, 
fourders' susloined focus on core rwkell. und power userh. binspo/, leiecomr,lunicul,uns, oparoticicl efficiencies •h Ist keepillg cir 
g„noreas. Founded in 1978 'hegrouphos building "d coAstect on. finger saJorely on the oul.e of interna ic,cl 
grown frorr rreng' to st-eng,h, cre'Ing I mar<els, cross·poll •cting 5killsoic innovolive Creo,Ing whot esse,lally has become o 
formidable global footp,1,1• thonks •o ils slru•ig 

new.·©ducls J 

•ore stop ./ . Ill r®tters elec·, col, 
bu• less elhia, bl•k ec:or,ornic enipowerment naons/oj wecolessep!]014 'p..er wil •Exeeecing clients ./.ciotiors is only 
(BEE), 0/1 lon·,rued de,elop. e,it of In -wrcustomer,noingle. whotlieiroive.se possibleilyouhaistie rightteonafpeopie 
un•eslricted Mchnologi/ ond krowled ge electric/1 ds ore, says Cloussen We on boord,• als Clowsen 'To enable 
base, 

ho•·e the res<>urces d expelise requ red innova-« You hove to empowe. your learn 
•'Our comp¤ny'• Etrenglh is o cired -41 to rreet both le gere·ic and 5/ecitic with the resources, traning an -0 suppirl 
¢ c. except .nn br id'.0 Boys Cloussei. dernon' 01 a.,1 i wslurne,6. Because -M. 1-¥ need 10 {,ic impollurnt, In c -C allen 
Those th[,t ce„pr Ee ouT fi,e d,5,0-,s o·e effeclivel, oorner wilh our ke, clienis. we and work corsibler,1• 10 0//0 e th" E 

nol i , irusled b y i.duslry ond wi·hin the als© use them ond their un,q Je business We ore comm id i© Inves·Ing in 0 ur Mom. 
R a•ka,plute bul, Illore impoilo, ly, nove .>,ullerigesasap/,ort,in lieskilrinovoleond e MJ,ing ll„,t the Pcnvedech bronds trusted 
T: corre we l known ofoc respected householo f Ind sol,tio,15 011„1 Ilinw Ing on resow,Les by parents toduy ore truid by tne r child,Br 

£,nds wit•in •he group. 'morrol 

H©usen{>Ic brards #e certainl, ore. Llit up Look, 19 01 electi,rily .•rid ponver Iroin u Whule 30 6uccess{,1 yeors or one coad be 
/0 6„,ir,el W your ou, ard you'll rie doub, globol perspeclive meons tho, Powortech hos Ind In lielieve Ihol Powerle/1 hos,eoched ·he 

d Icover a Poweried, b¤lei 7 - 4 elier !16,8 0130 gone en go e, oblish on lilrinctionol pinnocle of ils goer. Cloug,i rno,1,10 I. 1// 
Will,rd or Scb/The ome ooplies when us opposed to locol piewnce - somell,Ir,g Ihe ne/ three decades look tc requi·e even 
H corres To the ligM fill•irgs oid sockets Clousw behaves hos Ileen 6,3¤rren·al ir, inore linovolan und pro/essive Solufio:·5 
ill vour pome n le form of Croblree orivir glliebus,nes5 to•liefuiefionl 01 it5 qoine ·ron Ihe Grouu, •With powe- demon¢ and 
occes,ories And Mis is iusl Ihe beginning •Deir,goctivennaglobuls•ole:,impen,k n suppl, challenges emer@ng both Ic¢oll, aid 
of Pu,velle.11'5 lori iduble brand IiI The tils iw" We haveworked hord Inensurc orr in•Ah»glube. ou-"spower'peclolls' 
Grods fived-lons - Powe/ech Cobles, Ihcl Poweitech mos o sign,ficon, presence ond li, litorshosbecowemorecrit,co thon 

%.e,teer,Tr™formers, Power'.h ..# every.Es,e 70. me UK to Asia Niger,Q. ever As suci, we re conimited / consisleril , 
Powerle/ Ir,duslricl und Po*edech Sys» n Tgrl,3[,0 Ken,0, Nom,6,0 end Mommbique seeking out viob'e, 50,19,noole. Ir,no:ative 

Integrolors- comprse be#een thew sorne B, additonal'y owning cornpaniesover5805, solutionstociollargestho weren'untic,p•led 
19 welles ablished com/nies Eock of these such as Akobre Condu·©res in Portugal 30 yeo·, ago Our thereore re·nons n 
ho, enuoled powe,too k lead the aeclors ond Coles de Comun,cociones in Spoin definre space i. .*h 
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Ir./.9.- 
Municipalities; tasked 
wrth delivering services of 

. -•• the highest guilty, on 

.-1/,Hplie•and 
time - 1 - 

andonbudget. Success 

4 
the equipment they deliver m ·I 

meetthe challenge in the • 
same way. 

ZEST; more than just 

• products. Morethan MV 
[ and LV motors, matched 

.....al I; r / drives. diesel generators up 
M ir to 2000kVA, transformers fid !1 up to 200 MVA, switchgear %- 

vacuum ring main units. 
7 static and portable MCCs 

22-Imilimimim = 2• solutions and cable. 

lum'itifili![Hiz 41 
ZESTis the business 

partner South Africa's 

• 
mun•c•patitiesneed. 

2. · A partner able to play a '09'le 
significant role in every 
project or expansion. 

A partnerthat backs 
hundreds of man years' 

experience with an intense 
..r-7 commitmentto stock, a 

1,1 6.1 Ir- comprehensive network 

11; :,Efj"lit= of branches, agents and 

, c-- ••1 professional projects 
management. 

ZEST 
Motors/Drives/Dieset Generators/Transformers/ 

Switchgear/Vacuum ring mains/MCCs/Cable 

lohannesburs (011) 7236000• Cape Town (0.1) 551 mr • Ou,han (031) 579 2275/6 
Part Elizabeth (041)486 1262/,396• MIddelhurs (013)246 2349 • Ruitenburs (014) 594 040 

Rkhard,Bay(03517511607•Trkhardt(017)638157'. Pemon,(0107,360©0 

WWW.Zest.£0.za 
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Welcome by Outgoing AMEU President 

2 .... 

94'.A 
t•.11,MO/LmU' 

<JuiooeAMEUpre•,den, 

I ho,e greo, pleosure in welcoming you al role /„AME 0 Convenlion recognised asas,gr,dicant playerin Ihe,ndugr, iholcar, 3dc greo¢Yulue 
be,ng hald ,„ me 6¤/ful Cl 01 661 London, home to the BuHalo Cily tod,scussions end processes essent,/ 10 Re serv ce we pro, de©nd Ihe 
MuniciFInlily ond our now AMEU Pres,denv Sy Gwroh. evenlvaking ptoce We will now oe enlering •nother h *OriC chapterol 

4,3 history os I hod over 'be ke,grs 'u JJ,e 1,84 werner Pms,de,i'of 'he 
Thacumnlevanklihin the Ele/rial, Supply IndustILESI) ihol •-wakept AMEU I wowld l,ke •o toke this OQDO#unil, of •shing Sy a successful 
us bus,hrough ., term 01 9/silncy 01 lis pre/igious 6%/cio•ion, Convertion ond g wondertul lern 04 affice. She will hc.·e le suppon 
ho•e set Ihe Mae ;or our Co•vannon hrne Energi Cesis •rd the of ever• one cl us 
Role 01 the•EUL or,d I Irus¢lhotwe h¤ye put ·ogethor o programme 

Theprepormip toru CDnvenhon of Ihis „0*,5 9 lorgelasklha· isorily loryou Ws bolh interesling ond gll. le,}(,inlyr for me, milefrn of 
po,sible......d workandloope. trc·//0 lotof people. I.0.1/ III .ace hos been cholleneg ond m../ng. Through ,toll, I hove 6een 
to loke the s oponunit, of =pressing our grailtude ond apprecialion b oil strenglhened in my efforts. os I witne,sed tw response 01 rAQ/ in the 
6 "ve mode it pos5ible, e5Fleclo ly Qui R,oles ard spon-, 011,clol, rn JAC,pal .virollmenl, going an e,tio mile loinsure #,010>•rcusionlers fion, 8, 11€]Is Oy ML rucipolily [1, dlhe leam Un ihe AMEU 5ecretinut 

suffmed os h#* incon¥,rlience 3, possible and e accep, ard mae le 
man./I.ges facingus. Mm you all en,oy this Convell·inn alid inlurn lo your homes safely ond 

0 0 '/res'ad 'plril lo en,o• oil of the gills of lile. 
The ANEU has o proud hisk>4 01 service ·o our communities ool „lin 

k phum /10 o. r municipolilies o Ad in Ihe greatere /tric/dislribulion Sond,le environmer, 

Il 5 01 greot pleasure to me to 'ee ihot 'e orgonisalion is being O.0,•g AMEU Pre:ider,1 

AMEG = 
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ARB is Southern Africas fastest growing black empowered wholesale distributor of power cable, 
transmission line gear and electrical products In the country, operating from a national branch network 

Majorproductlines: 
- Complete Rangeof Flectrical Power Cables- Cy, HV, XLPE, PILC, ABC AIRDAC, Trailing and instrumentation et, 
- Alurninlum Overhead Line Conductors. 
· Overhead 1 ine Hardware and Insulators 
· Cable Joim and Termination5 - LV and HL Contact us on 0861 ARBTEL (0861 272 8351 
· General Electrical Contracting Material. Visit ourweb 5,te for more information:wma/.cp.za 

Electrical 

0••lig Wholesalers (Pty) Ltd. 
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Inaugural speech by 
Incoming AMEU President 

r¥21 

'cnmirrit/E•jADJ,den• 

, The Honour:,ble Minis,er / Miner']s ond Energy Ms. B Sor cu rake h al ders ol the indu sir, wh i,h,s evide,1 v.@11 o ur ·eg #rellon o nc is ploying 
' The'Klive"or'BuHM'C:'Honolroble CII'Zinlle'lei a •trQ,egIc •le in ckarges vilth,n ·he IndJshy. 
4 Mayow fron o:her mailcipalilies Ladis,ordgentleme, I *Loilereoce ihemed, 74/Roje//eall 

in •he • M./. energy :rls,su Ickes ploce when Ihe vol Je c partnerships a mongs· c..minee 

Ihe slokohc'dprs li el uk,nost ·.nd cruunl lii'Forlance for the suslo nobil ty • Council'ors 
aric trorsforrintion '11,0 Indi,9/ esper,clinr lightof he cur,enl energy 

• The Acf,ng/4•4/Monoge·015ull/,4, and:killss..ge 
• Difecol I .04/ hke/0 welconie 'Fuloth,sconierence'ndin te you topoiner 
• */P,/cenio{,hemEU,M.Sornie/opi,mlofrorreTheb.ini wil Ihe mAj's bonk of E,Kpertise, eig ieers o,id monubcurers. I ho# 
• Resider·Elecloflhekil,Mr. Mihoe! Rhode·rom 51€Ilenbosch thls con/.rence will prove In liE. Iritor,not,ve, ir,lerudive ond o ploform to 
, The CEO of EDI Holdings, Ms Phindile Nzirnonde =chonge,deas 

• Eskom MD Ficc Joh' A n specid thGnks tolhe s*kers, stokeno den Ind delegotes for oc<ept,ng oir 
indol,¤n andioroltor:dirg. Thonks ole[)(CO cf·ve/MEL ·ie secr/oric • lesley Fe-ndo frorn NERSA 
and BCM council for#e cons•nt suppu,told guidance 

• SALGA 
1 would 1,<e o laKetfu• t,ppo/unil to •honk God. rri cl·ur:h ind Fc,n, I Memoe'It Ihe n.rcipaliti. who 9,we 6 ¤od by me• e5pe-11, my preols b mi socrif zes 50 1 

• 510./01/8/ in *e irdislry ond / ates couid be hare lodom, mys,slers :rlhe,r cor InuoJ' suipcrl, rw, hu•and 
• AMEU EXCO an• kid•- forunde.ondinq and rianogirg most 'th® 1,110 Ihoul 

• ./.rnernbe. ins, n y •filleagues * lile,Ids •or be ,•g here and .spec ,Il, ir pull ng 
thi• con,ient In 

. OHicial, from togellier vurio. no•,¤nol. provir,tolond reg,unal*heresof 
gowernmemoidage,29 Ofrou,se we }•a.40/0-ed soN 'ur which cornme#Idd y/erdo. Iwilli 

, Men·oerB oflhenie,]iu the spol e,e., the Ines •vernrg orid lodc' we willbe en•.ining tie 
soouses, ne civic receplion is 1-,Ight pl ne gola ee,ling tomorrow i Distinguished guests 
Ince 'goin a wa,m #I.£ 10...Cty .d 1 I nope Fou Novel Inlemotio.Igues' 
mem•able slo, ord on a,Lcsllen• c.Nlle•el,• • Ladies and genile men 
1 would iike / end oX w -h o s mold quore • A!/rctocoldul, obsefic 
0/ one mon In 0 1,0•nrd m a jeoder of Men / /er 999 Uys 

his..deed whow, prwdlegeond 'JI•.ing,obe,nouguraled /8 pfeS Ide 
of min" (Croucho MarA lis pres¢iglow, Issocionon, A A ..ilion I .uni„pul [|elf:il 
Underlokings, Soulhern Affico. AME U) w *h 0 93 yac- old noory 16nk you 

The Asiocaion Aos growr In st·el/h Ind poinered willh Imporlon 5,Gou..04 Incowing/tlE/485,denr 

AMEU?DCA 
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tate of the Art' UPS technology from Powerware 
Sizes ranging from 700 VA to 625 kVA 
Systems can be paralleled for capacity and redundancy 
Intelligent interfacing for remote monitoring and access 
Advanced battery management extends battery life span significantly 

MEISSNER HEADOFFICEL FACTORY 

Privule..XD,9 Inrev. 1/22 
™ »11)824fCP * 01118241214 
5,|•./1.-r/070 *M•.1.•B 



......... 61 st AMEU Convention 

Report of the General Secretary to the 61 st 
AMEU convention for the period 2007-2008 
The AM©c Nn, no.. in j·3 93.d 'eor of b>' Jeo.i VenTe. AMEU Generol Secreto,y 
ex 5*=e. cont,nues 10 0. 0 strolegic 
role in le eleclric ly dislribu·lori .... During 2008, *he E:,ecolivE. Courcil Councd membersago,ninvestedexce»rol 
represerling fhe imeresls cf •unicipol re.onsidered ils pieviou5 ra•omniendullon 0 90,inls of t me ond eflon 10 )118 0/1.ile, 01 
electricily digiribution undekkings, ful u one yeur ler,r o· of'llce 10. Ilie /J.Asso:,u·lon. Thedillgenc:edisployedole 
Theo.ganisalionbenet,+5 romawellrounded AM[U P'es,dents orid ai„ended -hc Icrm 1/,efamilylimes.,crifiaedis·ulhecradito-bolb 
commu•ic<,;09 procs. •volug i/er ie r•,0 years No cui,/,tuhenc,6 chnnges •1,2 •••irir//drufr dis•ribu•u,i ond le 
commilteemeet/Qer$.solidrepresenlotior •efc rrquired te effect the chove Te electf calengnec,Ingprofession• 
on a lorge nunlbe /external commiltees. res/=Fronise the terms of oflice 01 le 6 energy 8 remains .1 1he lop of M 
regulor feedback to branch commil ees unc Preside,1 with thot ©/ ie Execah,e Council, ogell dtne AMEU 10; poric,po·ed over 
nlernbers Conient orrol pripted media in ·he i,eierm oft,e cu-· Coulcil .v•s eendec o b ood front n forums ond workgroups 
form of onnum proceeding, as well os three 10 ·bree •eors dealing -111 Ihe genaro shoe·c,e of AMEU News edilions pir p completes the 

Weoreolbo.le•sed'Luinouncc fAclf ihe ge,lornflon cupady in So. Alrica TW process. Theonnua conve"..andregulor 
Bush.eld Sub Brarch hosbeer, upgroded to need lor energy cons,.mplior s-ng, 

branch meelings in oil sl' bronches ens•re. thevotus©+ofullbrancholtheAMEU with environmenall, Kcepible proc/,ces, 
& eng,peers Ind courallor5 •round the 

repre,en,/ion on the Execulive CoLncil ond pla,ining For the 201 C World Cupf counlry con ne»,ork w·h eech o,her Qnd oil ccnsuined ·ime ¤nd resource5 of the 
Wre inlorir/lori and iperier,ce, in Ar Merrhersh,3 n.,mbers ren,¤ired rn¢649 

orgo•-hon. 
Indust,y AMEU Comn·Linic¤tiorns ore Fur}ha• sfobc during tfus oeriod. On lie ground, 
enh-cad and Galinled 1,• 20/ bld« otlendorce at branch mee,Ings ore ot o Financlo'ty, 'he associotion remairs 
MMer Fowles, wi.J is nov. servirg 11·e AMEU re6pecloble level bul bolle growll, ir, the *inabie, *,ding in m, view, good vclue 
on o fulltime bos!5 Highveld branch remoins desirable for money to 1% members 

W 
«UREUr«HAS BRE STRIET;S AHEAD 

1 1 

.. 

. 

.. 
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61 st AMEU Convention .......... 
Energy security in a resource 
constrained world 

While demand lor energy isgrowgng with Ihe econonnic devel©prnertl of Industrialising nalions, ihe mailabilily of resources 
/0 sustain /his development is limited. The global market *or foss! I luels hos been impocted by ihis inieraition between 
supply and dernond with consequences for Soul Africa. 

j Curre.il, Ihe obllity to elsure o secure hy E joh,#i K Bowei, ond S Prns. E,kom 
eiecfricily 5uppN hos been ,mpocled by high 
domestic ele•tricity de'nard growth which 
coincide. uh sub•on·ial g·o•h ir demond g ovlly This gm.Wir g den,-d locrease5 non commricia uge / energy os well os 
for erlerg¥ Calld electnclt,I In 'he re5t of ·he 14 compemic,. OX#g resources * .ergy Mensit, ond Ihe e#kiency wilh.hich 
world.16/ing,nhigherfuel:©stsoswellas resulting Increase In /„.6 n Q moiket ,hoonprqy,•produced 
dro·noticoll, /reosed cost of con/t•,elton ervironme* 

The relotionship bewell ecoil.,c g.* 
end wil equip•ent Eslam 0150 ho, to The imdkstr olised world uses the motor y wd enely, drrinnd vnnes from region to 
curii* . Ir. led producic,• co.cily lor 0* fhe cvolloble glotal energy -he United region, os the dile-1 +0[lors ,/I.lerlcir,g 
key eq'iprn"1. f"ker cor,sprain ng time Sm,vs,50*21,25404·hew©Ad' sang¥ scoeon.ic grow,h and erere, aerriand 
hres and :* 01 n- build. Tkis pooer resoufces, whileh¤iligashoreof/boul',656 [e g energy el{,cleill•• •orne 10 11•e lure 
d "u.e' Sole of le iss•es regarding he / Iheglooal popuation. China consul,e, However the l,nk belween ene,gy demand 
globol developments around energy, and roughy 14,596 of tne tolol energ, prodwced and econornic growlh s re,alvelY week in 6 locuses on how hese globol treids av 

globoll, (20051,@ures). Ho"¥er growth lidust.lol.sednoilor,5 4:Fl|e %/„e for 
impoclirg on se•urity of suoply in .learicil n dernond from indus,r a .sed ..1,ons is de,elop ng not,ors,.Here demoid growlb 5, So,th Afico. 01 particulcrimpodance is 

topelngoH, tc & oveloker,by /ust,ol sn, frocks econornic -*ponsion cio-I, Ile·non, 
ihe distirdlon oe-,veer,tne adequacy ollong alurll,les 20041. 
term copac ty to rreet growing demond a ·,c 
•le sh(,r• errn 'Iraoil,/ oF supply -The incraosed demord for energy slerps from Eierg, irt-ity ilhe m·,0 of energy demond 

Ihe dfornolic incremes in wealth in cerlair 10 GDP] s dependent on -ounh's sloge 
Resourie Constraints devek>ping counlries. This i• pc]/icarly of developme,1 Deveoped courtrie, which 

S'.p*Jimil evider,1 r, nd,0 0.0 Ch,ro whic. hom•lorge experience *ignificon, de·induslriolls/ion 
populohons, lus compounding ·he rise in (lor example. the Uid Kingdom ord USA 

The b•lk / eliergy boum in-ernaionol 0 energy dernond, As 'he hurron popul/ion generally move ·award le,6 energy in•erm 
ore stridly ·in·e ir thai lhere is no fecs,Dle de.eleps, ond countries become more sectcrs finon' It ser. ces, i,formation 
copobil,7 ·c replen,/ deple.ed resources /|0",/ionship between enefg, lechncogy, e':1 while developing rgtons E.en if oddihoncl resources -re k be 

coiumplion per cop#ond GDP per copito ,"io||y intens,f, their enemy use (.,th the 
d Ecovered zd e*ploiled 1•or wel, oil und con & expected, since higher Ircomes d""prn"of mining ond anergy·Infens,ve noturol go,·orexcrnple•thisdoe: iotaker.he 

meor more appliances and cu,·s. Irger indurry such os mineral benefaotioi, ek i le• lerm suppy conce.•.iherotol stock houses d 'herenergy Intensiveoctiv, a. unfiltheacor.1T1y/,lit: luwurds frvicesond of the w/Ce {including unlopped reso•-ces) 
This 

i, lolhrg relation,hip is rot ilne,r anc dependB other I.le·•sive seclors. Fig ' lAcie¤ies oil- is consumed 
01 lactors including Du' not limited to ·he how 50/ Afr,rn'5 erlergY **m.0/ 

/15 9on·rer•woble... 5 J•gests thotlere 
•11 or san,e point where the resource w,11 De 
exh•ustad globolly. 01©logous to the sleady 
o,id irii -iru depleton oil,No/ Seap Energy Inten-v 
fleds cr le neul e.housllor of Brill' coal 
Hc•e•er unfil recently Ihe po•entiol exhoustion 300 - 

e.* 'e resource stock hod seerned remo·e 290 --- South Afric• 

bul with increasing demone being oloced 
09 11•e•e resouices the possibil ty 5 11,ot the • 280 - -*- Mddle East & North 

exho• 6+Ion oo,nl ,·•• be appro*hing Faster 270 Africa 
¢har 8 

e*peclec . North America 2 260 . 

South A r,cu hos '01 I resources Ihol .•ill lost 6 252 1-#(exc•ding lor :,I lee•i +ke na•i j),ndred •aors 'ent /24C Mdde East} 
consuniption Howeveraslocolcons*lior 
and expc f¢s grow Ilie poinl 01 exhaustion •,il 

E -- Europe 232 

getcloser. Ell.•'elhalp... 5 ll./.1 I Ize \\ 4.45 -- ./.•P•g 
the co5tsolexir•ctionw•|increoS"'Cheopef Countries 210 
=de' ore deple•ed -Developed 

200 Cou•tries 
Demo/wes 1985 1990 1995 2000 2005 

Asignikont*ionof'heconceins·orenergy 
security Is Il·e gowing demand for energy Fi• 1· Ch09ges iA energy,9•ensil 

*EU 2068 9 



......... R 61 st AMEU Convention 

os the tonnes of o equivolenl divided hy GDP 
Mont}Ily Thermal coil price, . 10200'interrat,owi'dolbw)grewlfom 990 Monthly Thermal coal pricen In 

nomInalt-rna 
102000006edigping¢.2004 Tilslomrdrop 10alterm. 

170 - i,0 - 

en be /*ined 4 4 gia* M ·ed,ory seao,s Con....008 $ 

(sucho,wholes/leondre¢c r--•.I•. trodecidf,ionciol 180 
- 

macn 150 4 r==mn=-1 
se.im ilitivelornon'·aduringord Inig -Clt••00•¢•Itu (Recl 
•,charem«len,gy,rtensive) 130 - 1.*.,1- 130 '1 ---ClIE,•u,MIANA. 

1»,11/„D.411( 

From cn elecricil ntensit, perspective t. lio - 110 4 1 relotonship beieen economic groMh and 
elecrici• consumpion hos <Hanged over the 590 
post decade. U mil 1998 Ihe in·enity grew 
along ./ the energy int.sM v'ers Idding 70 - 

to demand Since M economic gfowth hos 
cen•red M /2 ejec•ricil, in•ens,ye sec».9 0% Sol 

h le economy reduc ng the iniensily Ree/·I, 
the elec¢ricity demond hos been ·rending 
towofd o Ileiel 2% below econornic g.wth 

10 The exped/on Is thotthis trend v. ill con,inve 
As government has stipuleted in its ASG 5A Ii':11'10111:1% likilizilliali 
programme the target economic grow,h Is 
6369.0 lor/"/ors Esken,hascdopmdo fg . Dze.... :re5 ' 95 1 XOR 
poi•ion //4% p.0 eleclricily demand growl' 
-Il be suopo•iveolthe ASGISA ;Qrget. A sign Fiant dependence or o pan,cula, energy chorrolons would p-ovidethecorvct 
Energy secur# res=ce ,•eosesthe GIlout from or evert incen-imc· investmen· ir exlrochon ond 

orconstraintlkaloccurs,/Iholresource, ever proc#ng.pooili·ies. 
The gloDol energy workel is don•,noled by 41 the ·elourceis rere./. Fl e'ornple. A sign ficant corcern in le 01| eLler· 05 ne prim* 5ource o• energ' fer n¤ny C.pacty 

Ihe pre onged drOLght in Bra.Il in the early 
adi'i tie5, in paMicubfrran port & gupplyond ou•k>ok ,5 tnct inies·menl in ccpocily,r energ, 

2000'3 vich irrpocted 0, / neration 
de-/ 1/ 0,| sithe gle/l produclon- be te/rodior oloil, ecturol /5 energy ogardo copobility from kydro power stotion' ·he 
w,lh •pin·off• For alternole 0. coll, 0, ref •ing or e eancit• geneation resources 6 Jch GS 

nloin $0Jr28 01 *clricity gene,0 ioi 03% ,5 logglrlg beh,rlddermond gremk In some r=Imgos 
8 2004). highjig/ed ike vij/.ok i' 1© 0 lw. fhe nce,ilives /.cdd N..cl op•c ry 

The Huoberl pe/ +hee sugge,I thul / s,/le mode eve,1 Similgly In Soul/frice are disloned las,1 Rm d OPEC nolions• 
somepoin'produclionot/ssil fuals inc ikeheavydependenceoncoolios-olleait 0 ./.6,!ties./.*-,ivest. en 
reglon(orglobolly'wo/peokbeloregoing en,heirlurr,n lell E,knmrwx]5edlor,ing 

i. South ... int¢ steod, de:line Thetheory hog held Ir.Je „remollonal , ual pr r , as 11/1,1 ted ....... cogl mill' 
In 

hos nol kepi oace ·imh Ihe groy·virg locol in o number 01 regionB, especioll, JS o Fig 2 
prodwction which pe/80 ir 1971 bede w Intern/ion/l derrand for sleom cool, 

A rescurces,s not due,nohlviounceroir/le„egordir/minmg 
:fotbe 

det''pru The dislnbuton /1 energy 

O ng ':0227 5]rJorl, •r,for,·i ord Illere 1, oreo hav·e o r,reo· .. ice gn o righ-5 This h.5 left I gap ir i ocl sLpplie' 10 
•w poised their peok The regions (even coirtriesl for Ihe supply exist.Ind question remoins le,i power•ation' 

whelher ·he g 106 I peak n05 been reocked c •enhol efrmod,lies Nol or# Is •ere 
or 'reatening lo occuron,·ime so 09' The G rn/le' p.wer issoe ivil Ilse cou.'rjes Cllmole,hange 
9 ice escolotionint,e pot•lemnonths ¤id le,r /,lit• te inf wence pricing of Ihe Tieuseo. o•ves energ„ Eem/ong,dprocess:rg 
3 uch ·c 'he rescurce. but / 100 often these 'pecl.€ 01.oching or #sing regions m c w<3ys i•volve ervironrrental clwplion, 3 ihe 
. 

e glotoi oil reok H le Huobe,1 ¤eck inhere,1 9 nst,ble. For example, the oil :orrn c·geclogicala,c ecologicol fil„,ption. 
I 

t eor•¥ holds true an/he /ok,5 oboutto be Consurring countries hove 1 gfeol retionce os wed c polluhon Oiher Imp, 5 0 energy 
reac„dtne relionce/the wc,Id'stronspon on oll #oin MIddle Eait coinlfle• where we klude nose from flunf, ah wed as 
s,stein on one dominant ¢uel source waulc cloling irterests Ibetweer, Eos/orld Wes).ond lond uze Im,-ad. such g/he coislruchon of 
have dire con•equences for globar Irade beieengodecningeAles,ddfSen'ranctiwd irlod-•powertines<51•,0 2004. 
anc l.ve poor) reilly 5pi|| ©ier i.0 Fice instobdlt, Col 15 Ille 'reoll,•Inal SOurce *r e|.lr I'lly n oil. 4 0 consecuence of le How-r, dilogy adiarces hos ass,sledr 'nequi generolion n mony =Jrtries. Its •vide,PreGd d ilribution of resources there is also beneli· Idenfi•Ing p,oven oll rese,ves overme posl fe• ....... ..kes le'J o#.ctive jor .,egr I conelis©No. This dec¤deg Ith•solsooss,•ted parbcular trula; Inthe produclon is Lise 6.5plle ils Iligher carbon emiss,o„,Te, 

oil wnere lie Org•nisolian o{ Petroleuni If oil f.0 m p re' il".I' w ./.ch/b e I.[0¢1/n ' v,lien cs,np•·ed w,+h olher re,ourcas such os 
Expolrg Counlrieg (OPECO has dom,notec Thm de•elopment. hove pei wodedunal/Is natural gos ond nweleor AT turrenl producilon 
oil production ond oricirg 5,//14e 1960% 10 66 more moosured ir Ihe,i . ews rep•ird,ng 1-15,11. knowr global co¤I re'eries /·e 

SOI of,vorld le fulure 01 Eve, thovg, il hos hod lesslhon 0 I rese- Il ls rx• e.,mn,20 4/ted lo la• anc·he' 200 yeors ,/c .nn 
oil prcbrior, mod 01//exceis copac' and +41·hepeakprodueio•le.elorrecov•ru/e 2004I. Cocl plais 0 molor role in Mo „I,he 
ieser.ei {ull u,ider OPEC·s control Sim 0 larly 1 (i e. 0, tiot con be recovered at iodo, s <dd" 6*v an"fig econom es, nomely 
R,•65,0, being I'...1, io,•suppliere·noIL·Cl prices and techno ogy 'ould occ Chin¤ •ind Indio Des des J forou" 6, ig , sed lor 

2020 Domoi, 2004!. Therea :te, p 'o Evope. hos Wificart prcing powe il is eleclrl„/ generot onin China, ix>al solsoon 
=bmoled over tholthe levels / oil r••Lrol gas in Ihe region will ga :,1¤ o In·portontresource lor ndusll,u uks l,nkilg 
decline, wilh esutinrl /ortage5 0,0 price Liberolling onorgy mork,ls, espeiolly n herelionceollh noond olle, counlieson 
Incre'le'. le prese,1- 01 wriels ond raionolised cool ard their e„nomic gro,/ prolections, 
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SUMI,In: the need, of the,nd-*/lic/1 Ind/,try | A tru,ted choice 
arclients,nclude mine1municipal COJACilS ESKOM ptilhies) 

National Cables Pty 1 td k a divigOn, and the Sub-saharan electr·,cal co•tractors, wholesa'ers and retailers 

distmbutor of General Cable/Phelps Dodge.together fonning 
One Compary C*e Company comprises 46 ma•factur,ng Customers - our n.t priority 

facd,ties or, 23 cont,nent including 3 in Afica. mi<Ag thenl one 
of:he biggest cable mardacturers r tne world. National Cables Integrity - the foundation of all our actions 
has developed into one of the largest independent :tocks and 
d:str,butors of cabling in Sarthem Afncallen you partner with Speed - our competitive advantage 
National Cableg. you will have access to a gl©5al net·vort of sa es 
units, mardacturing facilitie•technological Rsources and customised Innovation . the -1 -· grow 
services. 

Pe.formance· the way we win 
The company stoc13 and //nbutes for local manaacturers. and 
aiso procures imporn from innumerable overseas dainatio.n 

National Cables 

If you .eed cabling - /10* National Cales to exceed your Thelma Battls' 

expectation· Tel +27 Il 821 4717 

All Vlbsite w*wnatinalcableicoza sizes 

All voltages 
- International anc local spe= 
- Customised cabling 1.%* j 
- Direct 5uppl:< or rapid procuremey - National Cables Pty ltd 
- D.*r-, Corrpetrtive sh,pment and export cost' .6-/C•«1•-4 
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sugger•lha· cool will be I moier source o{ 
mrgy 4, 4 loresseable F",e. 250- 

-he *rgoverimenlol Ponel on Climgie • 1 Productli O Reqi,remenls • 
Chgoge PCCI has cleorl• indicoled thct 11 5 «200 
the burr,ing d fos„I 14/6 ih* is responsible 
for :rcreased fltK of cli nate chonge. Thus € 150- r r 
6 Focus lor s.•,0,/obbir 3,10/d be on 
snifing pri.or, 'rergy sourc. ow•y f. rr FFFf 
foisil luels Tfus wili impoot oi invest•en 
decisions reg¤raing 9••• bullar fo,vo' new g 
technologiestha.reduce corbon imissioisot I /O- 1 cwl·fired sta•ions Cor incieose sequeslrilio, 
Ihereof and ferev.oole op/7. In Vie ISEP·11 
plon E.kom has targeled 1620 MW c # 0 +L 
rene•.oble cape® Ispec ficoll¥ •ind ond 1999 2000 2001 2002 2003 2004 _ 05 2006 2007 
solor options), nci wding Ike building ofc new 
wird lam. 01100 MW b 2 0. & 3 Gloho, Ir:.nium rvodu• * * *)•5 

Technological change I red/e 
W•t,rn, Wefld U Pf••lul!011 t dependencle: and combc* illmale R-tor R,«,Illem-,t 

cha•ge 70000 

ThelimitQtions Impo5ed b, 2*,5•I. le•hnolcgy 
600, ir Inns of exlractir·g ond procesg ng 
copoc* cid le usage 01 enezy. Will ha•e i 
be mised. Sh Ing oul Ihe Or/Ja,On frontier 
lor 4- scoply a•erg, sources will increcse ihe 

cf pro//1 to corsumers, while dromatic ZES.6 -1 '- b.,1-' impro-ents in -Ing LESE:Sh,-c•ia •n as5,81 in •11/wing ,oooo --4 exisling volumes 10 *elch fulthef 

Energy conser¢„ion 0/ efbelency 1,e 19,9,983,967,681.566,6er, 1973,97,1,81,0651-1,01087 2t•t * 

An imp""f mechonism to er,h"ca energy 
-- -U•A 

securily 's To fe•New the wcy in which energ' -- 

is unised, A tir ¤nioul'of sne.g• :6 |CS• b 
woste//1/M resource, Priti ig would Fig 4 * * =....•(...emenis .rhe W,g 
tokecoreofollrgepo•iono; sulloslogeby 
-rec'Ing'heopoon"I}yrolbu-¤11eiwise £>•ers,f:to, c• ofresources usege, there sre•ewed,•terestinnJC|ear•6 
m•e sthngentenergycorge•·ion •echan,5rr In olle·rlive forb•se lood ele£Ir:i¢v 

The E•ergy W•ile roper cf 1998 highlig•'ad are required Ithrough slote inter,e/lorl 
to ens're thot do·neslic, commerclol ond Ihe,•eedlo•nhoncesacur,401supp(/(. Th,2rrcernbrnoc10.-werismewpplY 

diversif, ng gameralion ful The relim ce or of,mnwm. Som 1985 11€ produclion of industri•I •sers 101:e precaul,6ns agoins 
uoal bes Soul Afriw vulnerable i shit·. u·en,un· hosbeensigniliCQrtlylower/anle a/. alld & producew of mactne/end 

iniernalional beer requiremerts(cishowni,Fig. 33.moilly due oppliess cox,I p icas >s hos ore obliged 
n 

to imorcie energy 
experienced c· atu c' 9.ell as /e negalive '0 Ine rele(*e of sup' ¥ fruin exishng mlib efficiency nthe product' they 5/ 1/9//swilreed#diwichongelh„ /ockpile.®th/Westindinthe Ee/,whici. 

It !,060/os/IA/#&90 *,900Ii# le pu/ Ic d•/4 /0 ollemoke bl 0% 9/% U.235 mn be ciluted to pr•vide 
energ7{,Jels >rithhighercolonlii values) Feduccs sourcM such os nuclearpovie·©nd re,ewable Subsloll-lol amr,u•ts of reactor ./1 on•, 
Ihe tole energy required to paduce o uni, of 496U.235; 7Nsunde.·inyes.m'urgnum resources. 

M It 01/ reduces Ihe envimmenwl impoc producl,6,1 coul' be problematic n'he lim 
Nuar power (/long w:lenew & ofthe eergy renoining energy use The useof n/oro I 6 / Isjockpi es become depicted. 4 
sources) nas Misenc/7 Fed/ r d,/cu' 10 

9 nieodof zooltogeneroleeleall'olenergy 4 s'ows how unfil 985 Lronium proal,cllon 
corrpet' with Foss'! fuel n the roce to meet 

i on exampl, 0% -bralggs,cleor, burn for exceeded le reo:lor demond, lhe bulk 
I growing global ener„ der.0/ The cos! ot 

4 4, Ind pod- 1& carb:.7 domi / Ihcf production go ng Into tne rr,111(Hy 
nucleaf €1299 rel©Ii,e 10 cool, Bspecialry 5-kpiles per vnt 01 energy ISI€"r, 200/ 'n uieos n Q country with cheop cogl s,ppli/ like 

w•ere the infrostrueure is gy''ble, "urul South Africa, Il has reduced Ihe ©#rocti,en,ss is nieres ing to note thol s Ince 1999 Haut 
ges hot goined s i/i,ica,1 mo rket s iv re of Ilie ©f ruclbor power. In addilion Ihe nuclear AfricA prod'cflon 01 oror um ho6 Il,1O5f 
elecrici• sedor This,sp•ricul.,4 /rt,ri holved {rom 2.5 million pounda / J/08 industi has encountered politicol or• socicl 
Rva o ¤od ine EU, where R,ssk holds 31% in 1 999 10 1 4 million pounds i, 2007) oppas,non 6 Joling le incider' 01 Th.e 
of " wodd's totol n"'I gas res"es, "d From o securi·¥ /1 suppl¥ Mile Islord "d Chemo'I Puolic point of •iew ge f. senhmen' 

exports par' Il),5 401he H slium/(Dainar, wgiciercy in 'ron um ped /1,01 ogoins' nudearenerg' inn' De 703 generollyrelagoled 
20041 The 4,4 In public sent,rr•Ii ond p,de'f,Fploning for I lorge·scal' nuclear L,5a ,tlothe tuck ourile:, ond In m e couniries 
of .tural resources f./ cool 10•cle./. <forexo'ple s.edenandler.cly)therelas pfogamme 
tachr•|cgle•hos allo,ved •oul••fle• like Rus5i. bee, an colve polic,of 'Hosing oulaxis'Ing Nolum'gasremolrisan 'Per™,tive tocoal • 
10 5trenglher their interralionol 005!lion by nuclear power sionor. . wilh evr, Ihe 5 orl. .lons where notural ga·; I• ooundar,1 
using thedapende,1.2¤1 0,hercolintrieson·heir growing focu5 on , 1,mo¢r chon/cnd the H©,veve· ELrope is ·inding that with Ihe 
resoue.il-roge. pole7„albemissioncopse.basoncool Jrnmine»indingdoeof "No•Seogos 
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liedsil will become ever mure rchonlor Russi, 05 thed:minonl 
supp|,ef Liquid ioturo gas con oct os a break on pricing o' piped 
noial gou. buris o week sul/gle due k> le asi,/cled b le 
|iqueloclionond re·go.•unproce=,1 lowevailling..Ihin LNG 

Moree'pensive peaking olternat zond -,0 66 presence olcorbon 
loxes - •nor De a viobe oJ•emoNve joi mid.lein plenl, L 
Ren€cble 'sou€es 

Renewable sources of energy now o nunber o{ odan,cges over 
#06'/nol dossil -uej) rasoges (00)demberg. 2004). Theser/ude .. 
the enhancenlen- af diversily . energy wpply morket•, Ihesecuring of 
lens·lemii su•noble energy svpplie,.the,duc# 4 0•mospnenc / 
emission'. 'hecreotion of ng employmenloppo'unities Inespecally 
ru•ol communmes 0,8 *s enhincement of see W 01 supply 

Mon¥ counlries would like tc expond their use of fene-ble ene·gy . .• rt Al.L 
.. 

resource6. Some indUSIfID|,SBC 90' ons view the vie of meweble ei,Igv - 

.sources (Mnd, bionass, etcj as en •trocive alterro- I =1 or M n,.cleor for the purpose ¢i expondirg •he · eied·icily qp•y cap¤cif• •/h- 
Thelockolnegal•eer,vironmerdol,rnpoe, togelherwith-ne/uchor f • 
in carbon emiss ors e unts in ils fo.our. Weslern Evoi>eon count·les, \ 77/ 
0 03 Ge.mor;»Spainord Denmark iak istituled,ncenl•astemes 
to help gfow the use U renewc•e energy sources, $2 06 W,d, sdor 
ond hydroeledricpowersomi ©omon. 20043· 

The wi 01 renewable resource,0 such os •,ind, does have 5 
drowbacks Visual poll/on coused bY Mrd furrns, 10@/M Ah 
noise 061lution from Meturbine blodes. con limil the choice / sites /k 

In the power Imern opainil'lls 'reo thp usr c wind as on clectrical 
energ, resource poses challenges to Ihe ut lily in term e 1 oplim ,\91 t 2, 
locolion, scliedulinw of ge-rction dispokh 03 well 05 in·poe on ... 
sys,em 6,06 4. Th. obove nagative Impads ore fe'In nlarger or *0:14 ' 7- 
lesser degn de,ne,ng on •he %ntnbulion of Ihe wind ge•eralion 
tolhe overoll gelerolic. /.poi,ly 

Ht*oe"» 5 / 6,ggers• 0 -twde#used lor,nol rer,-ble 
energy In ·he world In mony ce*loping countriesf hy..]electrici, No ordinary basket... Es heavlly re ed upon I. provice ./ requ,red elecricily sopply For 
ir,slonce. Brnzil, Peru and Chile rel, or, hydroeletincily le nneet up to 
80% 0, Iherrelectne 4,180,15 (Doman, 2004) Domestic and industrial switches, sockets 
The drawbacks ossocioed with hydroeledncir, circuit breakers, revolve oroi,/the commercial lighting, conduit 
sodol impoct of the construdion 01 ·he fequired dor-to help dr,Ye and related accessories are all available from 
thegenerntor·; Large scoledisplo-enl of peholthe...on Crabtree. 
hos beer N vih resentment In the cheed .os, including on 
Chill's Three Gorg. Darn Proiect os *11. M. 1.sic's Buk.,0 Our extensive range of products delivers 
Do·n pro,act H,droelectnc planiolso pose erwironn,en·01 homrds undisputed quality, safety and reliability where to /0 surrounding wild I./, includ ing o nimal: a.d plants Gue to you need it the most! Fhe d sruphon 01 Ihe ex,slirig ecos,sirn• Governmen 4 pel,31 -Ih 
Ihe con:tfuclion of large scale hyofoeledric proiects, dlie to le 
en¥,roolner,lut Lenellis ossoc,cled vv,ih lt. or• In c n efle Crabtree lo electrical accessories meet are available 
Ihe j ever+rc•eos,••g derna,•d fo' eleclricol energy through your electrical wholesaler. Ask for our 

products by name! Chooging ri'J./ 

A componen) /the eHic/4 ofgument . not in Ihetec,nology QUALITY employed In the SAFETY. usage 01 eleeric,ty b' In the monner in wh Ic' RELIABILITY. 

Consuml,r5 Irterucl • Ih ellarQ•. Al| too often energy i: wested, 
not becouse Ihe tech nology is IneFfic ent but co & mers ore not ™h#*lin• -OSOCKETI086=- 

swlficienlly oxre of •he Impoas / behowur M leod 10 4¥05•8. w,vw crabli ac• ia 

This is F url,Lulerly liue In a 50¢,ely thol has en,Gy.d checp enefgy Erlail info'*crabtreecozi 

Homholds need lo ba educoted lo consen,e energy, a[Ong with °rv'•,¢ vuur n„-f eledflcal 
whol„s•:e,foisuppo. cornmerclolond,ndus,nolcon,uirim Smollchorge nhousehold pioduland ./ice 

behoviourrloyhove/compoundeffectonthedemcnd fierierg• 880,edby'rabwe• 
cad ,-Iva I ltle addilionol outb 1 10 0ch ieve the se be nefits Sowth A•,ca. 

South 'fricon/N loorr:I Mr <3*•ree yecrs to conser.e woler due k> the 
um 01 drought. }hn! 10.8 h.ghlighled *he scarc 1, 01 •,aler n. I •OWert-0 
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1„ 2008/09 Eskom v.c: oennitted 0 27,5% 20 
1.,ecse tw KER&' Smile· rcreoses will ke 

18 r••lull.....1 Ins ..ihle yeurs *'i...) I 
suppo„* 16 epans,on pigrorr-ne This.ill.ead 
to ot leost o doubling o:elecrici4 pricet. 

14 1,• Eref.*.ng 
12 

forfly di . fo ilie Ir• halo.< c =8 of ebr/,17 
10 11 ere im: to be o greot deol of w(]ste in 

ele/ricily Nge It is conce,vabie ·hol witi 8- 
••, •icar,· price ir•re•ses over *e re:d lew yea• 

6 coisumers v,ill be prompied lo conser,e ener•70 
6,1 Tnele wll, also T e• b be a b,us Irum me 

4- wilily Inc govemmenllo ersore thot consumers 
2 seetheben'Iitstoconservotior Thisisoreof 

the |Col sl rr•cnG. n• 10 en6Ure SeCUril 
of suppl, ond, in 6 6. / climate cne.ge, 
piuvf•s Icropportunin. •ree£+r cl•,20, i. 
<xpnlributetosc. ng ovren,ircnrrerll 
Thereshoulc been nxisi¥e focus or / er# 

Fig 6 Ne# copacd, rese nfe murgln 2003 15. elfc•e,ic¥,nirr/dalel•be. Jse i• 5 0 pew.I 
oolions tor deoling •i,4 *e thort term copacil¥ 
1•ue, Howex energy elicency provides 

Howeur •h, 6 some (eon,rig 1, as ne *d Ule implemenfilor of ISEP 1 I nvol,res a len &]gnifica nt long -erm benefils in delaying 
direc·ly th·ougn ·© e ie,gy conser,ohon. •ecr plon includin• Thr const·Ehon c'· i,ew capici' os well 36 reducing '" ccst oi 
per/psotheve/sof ourburnrreroi pr[)'u 51,0' 11# ek,51"11 'I"' Tne berells for * :cal·hredstolions/Meduci(4332/4 
0;SC©*/ .. .... con4•nets ho,e ble /4332 MM und o "irc d,mote sjotic" 4" charge ore clso clear 
o ditteren„elolio,•nip wi·li eleclricil, and to oe opproved) of s„,ile, size required Short term security d supply 09(y *IiI( te(i how ·h,5 man fasls in ker,n; 6,2014. 
of elliciency, butanecdo<I ev/ence .efr, • pumoed storage f.„litie, n! Ingula Tne Mdiesl of le re,or bose·load ccpo:,9 
10 suggest 1/11.. remoin s g /,i,co It (1332 M'¢4 Ird Li/a (1480 MW inveslri•nit w,(( take onorher five ,e• bebre 
Opperkfid,05 / 11 •Mer 547,IngS Cr f// COL, • odd,Nono! cop/CJ,0 being added / the7 come dine Jrdil men Ihe reser•re morgin 

exi/Ing apen crcle gas turb,re slotions will confirve to erode, plcing le s,sterr in 
Se,urlly Of supph in ei„:.j,„, / Anke-lig (addition/ 735 MW)on.d •ecpordylronicenodks*15,horcou/leod 

Gcur,kx loddit or,01294 MW] Long •erm los.gri,ficordl/!ons Thusthelocusin'ne 
0 A wind torm 01 100 MW commission,1,9 shorttennfolls 0,dernands,de inihotlyi Given 

Red,obie in of ele,/c' 2010. le 4% p.o. gro# ossurlpt:ons the shorliall ip 
Over ihe In aldibli go'er/men, is plon' ng In IP' C.P°liv ,5,/ Ine i.gi.w of 300' MW lorthe ionsle·m 'he growing "pecled 
demand muil be me' 0,ill, openc•clegosiurbire / 1000MW ndfv'Yeors Thefolle-ng#g,unly"" significclil 
inatmeN been In plam <1er 'lie lost decade F oropodloclosethi'gap #le e*peded lowih (based or, the .96 p u 
Ihe =• -gin Ir..ing . caporil, p05!tion•n•t•iolisasl/oboveplonisrequired The Power Consemorior Pfigranme (PCM 
Idequicy 0, 14€1 :urrent YS'en,] hos Ho,·,ever'herelss'Ineulkirm,nlyregarding" bas teen developed fc monoge the shorfloll 
*w<Te' os supply hos 'w // poce impoc 01 jhe me/vies od©#sled Ic cope *]th in copaci'b, consl,air ng 'emand *Ain the 
M'hdernondgroA.Theimnedictew, cern ·nesbon,enreopoc:f¥,homolbinthene•few boundsofo securemorgin of opwa•,on There 
5 ./ 0 lorge 5204. cop./4 P,Cngramm. i. yeori. lf,here 15 0 1./ .. i.nocct ihe g... ore 4 ke, arms!0 •hls pmgrom,•18, J•orr•I7 
Catch up w 111 demond and ovenoke 11 1, rricY ne rn,/cialise as aApecled 1,1 addlhon • Gowlh Murgerne/. wh,ch will limit new 
order 10> res+ore •I•a •.pp•©priole b.,lf e, over lheic is un•erta!14 reg,lrding poli• inihot proics<orn ves p on line(.t leo./Wordmand 
demand F/5 „18,40,25 ihee,/ni #ow/rh inexc/5,0/20MVA Jo• suchlimethotthe au>undchic,/nge »ungs,u'hea) -Ihese 
fre reserve morgin hamouced in syste. can accommod/e /0 odd ficnal the recer,1 would mpr,d or, the relat ve cogs / copocity demand le.lher ihrough new copacil or Jost 01 weli os Molection6 lor thr - *Ir,g ten ©Mions and therek>re Ille optin•o[ pion Given fAcec demondelsewhe/1.ond 
Feor•i,ace, d,Herenticenabos Thehlueline Iheseunce#ointei, i,icluding risks regarding . Thefnar, Conse,vorion Ind,coleslheproleclionwitho/on•reduchon Sclleme (ECS) 

'u/ingollhepla,5.rok/Dia,„Ingism©-e which mondotes thqi consumers tel:e 
i.demond, lh' red wi•h e 5% reduci on 'id ™4,on•Iliu,•ever res/0,8./.T fof providpg epeigy so•ing, 
velle/.1// .union M / 'llow o relurntosofeoperclion ./.2 Whe pirce •/cre...0, ass,0 i. Thecurienl Es'orn pla• lb05.00 lip.1 • ir•el¢w.ng •ings, thesystern will •equil proposa le The corls'ruclfor of over 5 GW 9enerctie of ciporision propr¤mme wil] 6 Inc,20¢0,7 redu<No•,s Icke place ir 
new c,•poci• be/M now und 2026 require bigi,{,colit 01 capil(,I i.•e€•ion which 0•er lo allow lor Eskom lo revitalise il' 
's ·d I. it be 

16 e•pec m Inet cow./ up •0 20 GW /1 67 be -M in enier I gene•olion •opooly fhrowgk an oppropnole 
*/.rcopacillcitliougl 54,5,0,1, Irie 

therais.limii,0 business and pre,/2 10, o secu¥e rn'intanance iegirne G.+,ch hi whered 
4 iheon•ou•tol nev. nucleor re(loble energysuppl, Even 9 0, 01•he i. recent lars 60. I. ccpocity reducing *e* ·not con 

be odded 1,1 the cep,/ inquifemeni oss©cile wilh *e build .c]•g n) and *orlig cool supplies to 'Imescole. This rreons /1 
progromr•£ coold be /r,ded s•e leve•s 

I llas// GW ./.ve / come irom ole, b¥ deht, The,uire,i• the reciu,remeniG,the 

soumes While 'ems 01 11,5 may come /5//mi/// ECS . 106 6,},1 wo•Id inconsumpliw 
h,- b be ham "unded from 1,7 Ihe 2007/08 6/I,ne delen.„/ion incie[!58$ ienew org, ar,8 no,u./ 1' /5. 'he prices. bul, r'peclom '5 

fhe 
s 1_11'reid I. 

97 The /// dernond ler 1/ 2008/09 p *icilig ·egin.e 'leds low - coa 1-bosed hislofic Ls cu•ently •A"Ing below Ihe O=01 Volor' 'Ape,ted 
de-' *4 /59€ I.,cniornaoilis 
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0. 

is elear,c® sovings, some weothe· imparts. 1• is cear, howe,er 
tor le 10% i. no, being achieved through vol,11¢ 7 ochon. 

Or h suph gide Ihere on octive 5et o{ progrcmmes 10 
encouroge prvale Fortic,pot,on through ,ndependelf po,ve 
produchon no|JS,ve or co ge,erction f/ni ind,:*ry. The *ree 
ninin progremrne50?I 

• Te Alo/Nalion.I Co geieratio. logrorrnle(PNCPI wnich IVEGARON prov:le5 rorcogege.·ion facilitiesin policJIgr, whe. Eskon 
willbetheouyerofene- 

• Th'Me{Ill,rn Te m Powm Purchase Proglamme IMIPPP), which FEDERAL 
ul,ov., f.,i iridepe,/en] ouwerproduclion -from whot.ef luel A D i••i3!on of Ellies [Ply) Ltd 
6ourie thalmae"Ilepriceporgmelersrele•sedoy Esk©m, 
quolifying ·or mediurr'ern contfocts' POWER GENERATION, 

• 76........0/adrndepe,def#powe•.....prog.mme TRANSMISSION & DISTRIBUTION -d 
in Ach 1./ can tender' sell pole' lo ..m over . | ger -Ill• 
period 

4 60'yet'rc|eorka. muchcopociN will beochievec through 
these nihallves, but we know /01 In the shomerm tiere !5 only 1 

0 

lirriled impoct lror,1 Ihe pron rernrne5 Thu, Ibe PCP is reo wired lo 
ensure thol the cavocity gop is closed in the short term 

.. 

Tlle "gency / Ihe 510•11/| inthe 5•0•ter,1 „ =cerboted bohe 
' 1 1 1 

upcomingspinge,er,14///de/tion Cup 120094/6 
Wodd Cupir,2010)· Dui„,illiesepenods,hetcu5 orthewoddwill .... 

be un Soull, A[,wal/ ,1,5 oui iesponwb I to eiswre the Emocth 
oper' ion oithmeanls wilhoutarly irder,upt on Itls *35 ilroonar,1 
Iho' Imined,ote eledn<Ily s,]ving5 0. reolised in order to ollow Ple .. 

necegony mo itenonce toensure tholthe lights keep burning durirg 
1beseeven• 

.. .. 
Conclusions 

.. 

It scle'i....i.lereguidlii.Illes.pply' =dillon*/ elearl,_14 
do not operate in lio otiori !¤ ople, energy gokirres The condmir , .. 

/ A,el sources ,dihe Increeing demand Er erlerg, app•leS 1]L.(mS . 

le boord In Ihe energy „virow„ Thw or, 1,119¤led Ene,„ 
Plo 111 1 1 i (I[PI hub u signifircir, role m bringing •hese numerous issues 
foge•hei An IEP con high igl . *Ic on oetwee' compeling .. 

and complemen" fuel rarkekond altemprio pmA em en<y 
in u/ge ond copropnole iries·mer,1 in copacity to ensure oplim' 
usoge 01 e*isting resources. 

'he exle,t & moocily constroints ond demond growth in energy 
glboll, wos n/ontic,paled by wos, glob¤I olo/rs three yeors 
og' hi$lyQoestohighlightthaunce®inliesof planning lori 
resource cons,ralned operofion /R cor•troints oppeor in delivery, 
'ronspor. cons,ruchon emongst olhm clong w,th shilts in supply and 
de,nond Over 0,•0 0,0.e /5 298 polic, en,irinmenli-s flud, if 
not nore 50, on d plans need to oe abje to odlust il no· wric pote. 
iuchihonges 

Recent events in electrc,9 and energ, ," par,:ulor bighligni ihe 
Imporionce o{ cle• a id deosive lecdenhip und the Inporance 
of gro oiing ellicieng 01 eve,y level Dincluding the ut I Ra'ion 01 
lechnology to suppo• Ihe•e ends) 

T} e IL & puk rm be decodz 99,0 bulthe increc,r, compehtion 
b Rese res'ur•es, 05 well 's tle global Ind locol envi/nmental 
inpa.o'·he,re*010/t•n, requirelholwefoc:usonnewtechrologie' 
urid u,ocesses to ensu, the fulure secu*4 sust-bilit, d 
econom,c devaloomen· 
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Regulation of the elearicity crisis 
The Nalional Energy Regulglar of South Alrica (NERSA) Ls an eionomic regulalor nuundated to regula e le electricity. 
piped.gas and pelroleum pipelines industries. The ele//cit, industry Is constantly €hunging, and his been volatile for 
some time. The crisis of supply experienced of the beginning of 2008 has led / / number of exlroordinary infer,enllons 
to try to addreis lhe igues hughlighled by the unavoidable load-shedding. 

NERSA ty Lesley Ferrendo, NERSA 

NERSA is o regulotory ./honly estolished 
os o ,Jrivic person in terms 01 Se lion 3 c * Con..lingvvhgover.mentdepairren·, how le finding 5 of ·he inquir, s,ou d 
the Na'icrel E•arg• Regujclor Aci, 2004 and 0/er bodies wil' reggra 10 In//9 be commen'"red. 
(Acl No 40 01 20043. NER5*s •ordole development ond regording any motrer While vor,Qus delays were experienced, . oblo wd Irom Il i• A[t, and the Electi# conlerrploled '·hethfeeincu" Ads 

sheddirg 
Regulclial Acl. 2006 (No 4 01 le lood 2006/ en 9 1 report wes 

* Perfornirg orly o Ir,it' inciden/l tc tne final 6 Gas Aj. 2001 (Acl No 45 of ./ E ,0 4 2002 . ond o number & execwlion III duties (s•ch os Ad·hoc rernm,·,endallors wel mode Some 0- tie and the Petroleum Pipelines Ac·, 2003 inqui,iesl 
In le pre,6 Glote mer,1 (Acl No 60 of key {irld,ilgs os detailed 2003, Fulher nondote 5 

EN,frICIty SUpPIr •hortag, / 19 Mo' 200'were. ooloined fron, published governmer· policies 
cohine¢ decli,orr,r nrid regulotion, 6:••ed 1•0 2ne Ir Soulh Airic, cori be unowure ' 0'9|' wnplarned mainle,Ince ond lood 

•ses comblned w·h 11·e /uo| 69 6 Minister 01 Mine ols ond Energy •[ Ilie se,ious e|ed„,ty supp|y w roin* high 

p""d mai'terlance 0//"01*" NEIA I =pected lo pro odively loke the exparienced M 2007 ond poniculuil, wing during tie per cd resvlled in red Jced 
neces,9/regdater,geons,nont=ipal,orof Jor,wo/2008 Thisw•due·aafewadverse gene 0/ing =FIC,4 be ng -lable 
ord'or in reionse tochanging c fcomstances fac-ors wha· ime logeher to create c ircen 1 No•embe' 2,8 to 21 Jolu.ry 
in the € nerg Y •d,g•ry. scenor,0 whic' ren·ed il extens ve Did 2008. /Cr cool q•011?• i.'af cocl ./ 

clgaing puwer oulogeond lood shedd!,g lo' slockpile levels c•,ili,bu ed lo the 
The Energy Regul"r cor,5193 4 nine merrbers, unplorned generolion plart o Jloges ond 
five pon·lime and tur-ull·lime. supported b, 0/ course Ille nicre lor/lized Cope suppl, loodlowesirthe/ned 
0 5.cr/crial under the oirechon of de CEO cor,Mroinls occu-•ed in 2006, providing an 4 in previow load tor,CO„S Es/m ./d 
Ths CEO. Mr, SM.ndo Mok<encr iS 0.2 01 61,0 worn Ing o[ th,ngs lo come Th sto fled plinred *cr the cu<ren' g·owth role 
#e lull lime rrembers, os is Mr -hernbani lo zr„ia the population bul ihs overage However. the impleme•otioi ofrnecsures 
Bu.'llie /[lir,ienier'.Inchotge c Sou-h Africor via• fortlle,nes·p,111••bbfully k> provide to· le g•ovil hos beer 
eleclrcify. The Electric,4 Regulolior Dinion Lnowore of un•·hing 10 Co with electric,4 irodequare ord slow i. porticulor. 
urrenlly cons 9& el ·he Electricity Pricmg supp,ulherthoriliuving·opoytheirbi;s The ilere ham been celcys in refur,liig the 
and To molbolledgerefgholF|Mt,ose-ceand /5 Depoine/ (PTI; Lkensing ond 10//iedding conpulled ' iem into becorilii[! le Inpemen/·,cn of energ, eH,clercy 
Compiance Depailmert ILCE); RegLIatary ropidlimoein•rrnedindo•rgi•ige even,1 ond derrand moragernen, irain'ves 
Reform Deporhent IRR), and Ele¢/icits 'eywetnohe7well·eupped*0'espcndl rencin Dehird lo•gets Eskom'• new buil' 
Infresi,Jcluie Planning Depanmen· IEIP) progrumme b e:,per;enzing del¤ys el I Load shedding e.quiry least 
Some a 0/ / •he regulalor• fwflctions o• NERSA, 
ascont.,Id in Iherelevon•legi•larion. which In ·ern„of NERSA's mando,e, ihe Energy . inocequate prir,Ary energy 0)curemm 
hove mecllic rele,furce fo elect.ici"• und ·he Re/Lotordem/**inquiry/conduc•ed aid powe "ion production plonring 
recartload shed,ing, n lerms o· sections 4(bE(,3 0 2 4262,v) of the i,•pac·ed w,Mock:p elevelsintheperiod m 

Elecria) Regulolion Ae. 2006 Cool stockpiles were allowed e decline K inlo r,e nationo 
I Iss.ing of I cences .ith ·erms and urgcceptab ¥ low 1-ls enc there 4 0 elerricily .pply shortage and the subsequent le 6"'Ce M Ob b'n "pplenle'ladv o•0 1 

lead shedding by E/% for " per," 1 I 'ming and/0, uppic.7 torifls due'o ils high costond impcd 0. Eskoni'' Inc No•embe· 2007 to 31 Jar Jo r¥ 2%8. Financiol p06*1 plical 

An • Mon,tonng ond er,lorcing comp ance wilh Ad.ha Subcormivee wos established . Escom v.os corect n declori.g a force 
Ic:enceconditions to conduct ihe encuil. The following work 4* or 24 Jonuar¥ 2008 P•,of 

e plonring lor the c.our·ry's £tvre eleclric' 5•0rn&%vere,CtLp £ lood shedding, Eskon did use oilier 
anergencyoptionEsuch os de,10*orkpt demona/neeos (N<,tronol Inigreled / lood//ding 
policipar:on (DMP>andinterruphbie/•ds Resource Plari I p,imol enely weisively / or/loadsheddirg 

I promoting .1.mohle electr:cily ge'erition , p,ont"inten'.Ce 
technologies e.g Rerawable Eneigb, »hs Energy Regulctc- node the follming key 
Cogenerc•ion • Supplykemod balance po|ic' recon meication3· 

i • promcting dernind/,demonogementilid Leg i Hion ond License co„dition5 • The 'over,1 1.11 s ha·'lili Ele'll,·Y 
energy efi cien•_• i,•i•,otives • Customs- commuricalian .fld EmergencY Prcgrn,r,ie IGNEE'I, •rc ad ig 

coard •ne Po*er Con5ervolion nohon Progiomme i Dlue re.olutio. including med,utiori. (PCP). should be coorcilriGIed and led by orbil/lon ondthe handling 01 car»,6 • Governmenn No·iono Electricity o ce,lrolized ligh·level goiernrren· un 
i Selting 01 rut/. guidelines 0'd 'odes 6, Emergency Progromne ./.uthori' 10./ actioi' 

Ihe regulolion o{,he three,idustrie' I Flf anc,cland Economic imp|icalions • ./.rocuremen'/fnewpivo·egeneratior 
• Promoling the improverner, cl 'he • A Ce'mun,conor woik stren fn worked copocily. independenl power ...cers 

#ic eng of'he en€rgyindus q on o communit & lo' plon to consider (IPP's) •nd co·gerier•tinn, should be 
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mongged ond coordinoted centr/14 0, p,/ureoflegenerationwpocily,equ:red, 
o proTessionol enilly indeper/enl {rom the fulure. Thi. deoily ind,coles #al desp 
Esl:on· currenl nilioli,es. suofly constroinls could be 

• There 5 0 need for I nohonal CINTERION 1 sk//gy e.. nced'.·,Ict]In. 2013/.probably 
Ic be developed by Gove<r ne 4 1/ Ihe later. WIAELESS MODULES • 
%/5,tion Inc monogerrent / coo to 
e•sufesecuri4015upply The Ene•g• Regulotor ©pproves generot•on 

• 140,ional Government Should con,def licence applicit ons' ond hos revised inimil 

formuloling o po* la· vii balor;ce 'rorn.50stoensure thal 'le I me required to 
Esko•'5 .Drnrnerc al dectn,- and the ossess ond loprove generot•or licence5 ,6 
notion•I securil, of 'Lectricit, B.* . minifripcd 
00"ovidnolional'nses 

-his yecrthe Ene-gy Regulotor hos opprove' a . 
• The role 01 E.kom in le Government's 

Ihe opp:,colions lor Eskurri·s Medup, .nr Notionol Eled* Energeng logramme 
Bm,o PowerStoliorsaswellgslheretum I (GNEEPI should t* clorified cons,de:ing 

tho· Eskc• has io focus on reur,ing mice of Kornoti and Groo!,I„. 
the Fim lo normalit ard on ,-5 9€. In addition. Es& has emborked on severol 
gene'lion ovild progromne programme' to orocure the nluch needed 

The Ere,g• ReguloM, 060 recor,irnended copacily{rorn IPPs ThesGore •e Pi ot Cogen 
furlber ir••esligol•on Jn Ilie [ullow,ng oreos. Nolio•al Progrornme INCE, tie Medium 
• Pflmory elefgy ./rogement Ind In Ter. Power Purchose Frogromme (MTPPP) .. 

portculof coal mi,ogeme'lin Est:ow and ke Mulli Site 805*!0¤d IPP Progromme. 
• The avoilobilry. udequicy ond ophnurn The PNCP 'os 'in{111'ed n September Ii,J 

uill,zo,lor of Es.cm's generolon plon, In ·he Enemy Reculolor Isowomrg a close out 
emergenciond,ri viewollhemid·618/f reporlrom E/om. 
t•ese plo•ts 

Power conse-llon • Notional in-egroled resource plonning 
(IRP programrne (PCP) 

There,snodo.-0 s ihs]£':'lior·r,bu•or THenolionalgover,nerd responselothe load ./ 
/*heloodsheddingm.sthedeM•inopp•oval shedding eo t> the •omloton 01 0 Notiono 

te build le' generohoi, c..... Electricily Response Taorn MERI, tosked wil 
delennining the begl wo, foiword in order / 

It is 'le respons,bill of N.1,0,LQI G..wn dewine on Imrred,ote orid ined,uni le 
I .... In Inle.luled resol rce pl/1, 10 @-f *19,0 mit go' ihe odverse soc,al 
give effe¢ 10 1.lion,11.al,cy. as defined In econom,(Impod ofenerg• short.$ 
. / .ition5 of Ihe Eleorirlly Regvlotioi• Ad, 
2006 »Ill /2006>£/'Arl Be•,des • NER'A addressirg issues buch cs ensuring 

Inlerach .vilh ·he Depamrents 01MineraJ; and add,*/ generotion copacit, ihe moir 

Energy fhru•i 1//El, Public [rlerpose. (DP[) ond or the response hos beer to locii,Tale 
the immediate Finance (NE iedLJOIOn I to ensure ir,{ormed regulolow lieri¥ usoge by 

10% and encouaging cJslon·ers lo become decisions by the Ene,gy Reg•latoroi,d belter 
fnore 

deosonsby'ovemmen' 'Aergy ellicient T,•ri polic, opprooch, poft 
A nolion' demord mnugen'enl slro•eg,< 

Thehationol Megratec Resource.n{NIRP) has been colled vhe Power Conservution 
is an essen,fol edgu'grory»ol w•(ch p•* %„nle (FC·P) and deals wan a num•er 
keyinformolion forlhe economi• regulo,von "specRof electricit¥(»nsumplier 
processoll/ Ene./.ul'. It 5 importor,1 While it was iniholly hopec tho„ he FC f could 
to nove 09 indeper,oen· v ew agoins, .hich be Implemented ,imin weeks / the load 
to make reg, la" deosions This plan shedaing. consideratiop of the comple*ilie' 
is Ihe responsibili·, 01 NERSAs Elec·Ficily Involved hos led 10 0 more n·:805•.red bul .... 
Intrastruclure PI•Inning Depo'inenl [£!8 belterstructured opprooch 
Mairlioin,r,g /*I mm norgin is 0, NERSA hos been exkn5ivel, imo,ved in . 
Jim" .. impodence The p-ously adequote deve opin"- 01 the PCP, p",cu 94 Ihe .. 
morgirs haveded,necoverthepo/fewyears legislotive/regulotor, und govrin- ric,· 
dve +0 high demor/ growlll ond deloYs in asped, Substailial consult¤lions, discuss,om 
decisions regording bu Id, 19 ne' copocity. or,d wolk'11¤p• 11¤ve occu'red -Ih other 

. 

and thus ec to Ihe curren, situot on w,ere o poM,cipa•ing slakeholders. 
rese•e morgin of <7% is a.0iloble, agoin• The 'eyo•eas covered by ihe PCP ore 
0 lorgel c 9% (Irom *he NIRP 3 • Erefgy Grewth Managerned 
The N RPB ,• cLrenllY neing updoted by • Ene,gy...se/0*10//me 
revie•.Ing deunde'ly ,g assumplions While • Pricing 
there ore a, 90'11, clionga occurring •o 
H. foljors undery"g Mis plon,Ing tool NERSA is b"/ by s rmindole, ond 405 
(suen os demonc growm ond progie• url engoged-*Estom, DME-•DTIordo•er 
the buile pfogromrne), clear =//dersin finding'olulper"slowmcifthe I·g•,1,5 2'0,47 
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der•Il;led legisl•+I•e re91,•,lors, lo f¤c,lital Eskom nos notyetsubil,ltedancop collon Ic Single buyer 
the fegulotory franework required. Ille Energy Regulator {or 4 2009/1 C linonciol Coo ret decided 1, Aug,21 2007 401 Esbom 

•eor ord Ihus the cuar,lum 0- me ircreose 1, 
Ru:as gove«in• Ille diferen•aspects oitie mb be des,/cled os the s ngle bu,er / ol 

'e••01:nown 
PEP kr,e been drofed, •rd oltempts ore rdependent pier produca {IPP) electnciD, 
being midefo olign 'l/eelene'ls. Eskorr s pnce has c direct a subslonto] generationin So,-,Afria 

inlpccl on the cosls Ic:ed oy rn Jricip/ •les. NE & responsibilit,· in edc -ion to ,/standard Whos Deen necessa•to ensure /44' 6, 05 wei; as on ihe loriffs which municipolilies 
nolorl• impemented by Esk/m, 6/con regulo' 7 lu ndcm (such o: lice 75 ng of Dower 

.1 ir, •urn charge *eir own custoners. 
co.,/ Ihrough,9 Ihe proce„, tough plo® in •acililcling'his Kinano rcies 

3 THe Energ, Regulalor his ·obolonce the need M unicioalaes ond reselle·s. to ensure +he * Issuingg,delines, rules.ndpwcadvresfor 
keepeleer}cm Infts/' iowcs possible inorder po• procureinenf correct procems and end·use beh/viour / wimuloteecon<>mic developmentand pro.ide a 1 customers • 155•ng/Jide'lnesand/l„f© 1•ecvlorn. c 
occe=ibie 'ervices to custo•lers, wi,le * dispa·ch *,PP plont ed Ester'g owr 

A g.nor' puhlir .... 1/lk place in rri,ilng o 5u5airaEIr •,Arhi,19 inel,•Ir. Tn,9 ge9er·,tie,i 
Johonresburg on Thurido, 24 October *sk is becoming eve, mo·e chcllenging os the , Approval 0' sla,dord colnmercio 
2008, which highhghled Ihereo concerns of inerro¢ional econcmy becomes mcre voldile ogreements between Ihe single buyer 
indust, stokeholden regarding ¢he #col anc the I. inc|Jding bul not,miled legislotion 
implene'·oton und for reochirg economic to power pbrchose ogreer en-5, fuel 
impoctoflke.ituolionweorei,. ille n,hollvestoacdresslhe••Il,shor•geor• sup*ree-smission connection 

In(•d shedc ig F 9•lighted onps i,1 leq•5irdion, agreeme/, implen·er·aton ogreemel 
A workshop with pomcipoting slokeho;ders will affeding Ihe obiliho· enlilies 10 ,Inplement transmission '001 Syl•n ogreenentonc sonle 

be oranged 50on, a her *3,ch he regulotory s •nds' render/bid cocumer,1, urgently req'ired maosures 5 uch conse-tioll 
process i,clud Y public consullolion •Il be torills I .... .· ./. cornmeroo 'greern'. 
folloived before the RJ|es are pro•ulgated M /P, 4// t. corrpllince wl'h 

Th,• led k> chonges o Ibe Go.ernment'5 pro...........druleE 
ElectrIC!4 /teel DRAFT E!edricity Priong Policy. p,bli•ied ir • Conducting pencdic oudits / Ine single 

Ihe Gope. ment Geelte on 20 1.-le 2008 for 
Wkileele•:ri•,typri,-85 in Sou!h Afr ca icvein b, yer pro•revicntprccesses and Es hom's 

comment, Ihe prorrulga•ien of d•fr eleenci• ihe pas/ beensome oflhe lomt nlheworld 5,61en, operoticn dispole , fl,Fle,C,r 
regulohons Aor comient wb,ch received 

Ihalscenaricisropidl,choiging eaensive stakehol¤er comme,• ona NERSA has Condul. 
In Dererriber 2007 Hhe Encrg¥ R"Inloi workede,densive;,w·nD,VE©/Ihelaskte,in Mon¥ f•ctors hove :cme tgell er lwel Ille pub approved 0 14.296 ncrecse lor Mom lo address ·nese commeits, end Ihe 11/,zolion 12 .onths which have g./.* , cl... 
weil above le w of,nfloi,In. This of t//ationolener/DIll focusedore•/Ar/ wos the ind'" 4 opew-e in. 5onie facts corno 

. ** •• =ceE gre ovai|ob|e, followed clmosl immed,*4 b¥ Es<orr s be moided.includirg that rabir.oble for quanlilies wd Ot alloa e p.m. reviled apple/ion a 60% non,n• to the 5©u,h Africor econom, in suspon I • Sou'h Afric, /5 a .,ious shologe of 
increase. largelyb¤-donocditonol prim•ry econo•lic gio••Ih ord p,wei alle.iolicn. • eleclricity supply which will irrpoci Ihe 
ener* co,6 ond c•c:eler,led demand m indust' for It I€as' the next 1 C ,aors 
inn,inger,enl De,ie·heshoftagec••oply Regulot'Ireportingmonuals Cuslomers will no 6ger be gbleto re, or 
le Energy Regilotor'' decision c. 18 Ji on imM 

One of ie wpacd, challenges highlighted 1 1he W 
2008 to 0110. a 27.5% increase was Iken /dillg luu,ry wc,6 tho dilfic illy Irl -cce•Ir- • The pri•e of elaaicir, will rse substont,olly 
afler core/JI delioewition, arld sough· 10 *equale iniounal,gri essen•lai 10 Mcking uve ihe nexl fee®gri 
ensure thot / ovo, /6 sources 01 funding ir,forrr"decisions. This hos ong *en " . The r,ur,93 01 the ger,rrol or wrkel villl 
be utilized,if,cluding government aid oreo high ighted os requirng subsian/,al iliange •ubstanlio' b lo irc,LJ(•en| crnote 
Inte.ir,[]lis'/ cap,/I, roll,Hi /an possing le Imp'ovemert, ond the Energ• Regaor has energy sources. €c·generaion Ind 
ful burden onle e ;eclricit¥ 10" •er• •orii,p on d#6,1:irig orlie, plucebses 1 ·,depe9cent pc>·ver produ•ers 

A•ordof co,J•ion, however, istnottle..ss The Fre,ily./.ill/Foporoved/elgul.+or, • Charges ircon...ion will hove./ 
statement released I *e t me s'ales Reporling MO•VO 5 RRM5 lor 1he reg•loled effeded©S ornalter© urgency 

eledric,4 Diped·gas und petroleun· pipeline . Reg'Ict,on oftle,ndlist'willbecomeeven 
The principle 01 smoo,hii,g prices 15 supperled ,ndustrles in Ju» 2008 rn«ecomplex 

as part oF Ihe Multi 'or Pr,ce .terninoh©. If 
#e /zelled manuals ore effedive -rcm 1/ • Tle plemer*/ion©{ +ne PCP willhrrma Ihe cu·re·,1 eco nomic climale conlin,;es Ic prevoil 
Seplenber 2008 d inip!emer,tation will „bstontiol egk on 011 LU/Ome, 

end Es€om•s cop,tol expenditure progromrre 
el| w urd bus,s lu oc•ommodate Tbe og cu•ently 510!ed, Ihell ·or H incioses Ererg> Regu•tor is o•ore uf remo ir,s the serious 

the d,Here,it level5 of,ead,ress ed le'e / cholle, ges 10 68 lored 9 le coming yeois. w 
of boh,veeg 2036 -2// per onnum ofe pro ected #akeholders Volume 1 : Gene„,1 Regul/0,7 ,s determ,ren 10.68 10 / 
c€the n•threeveui• ///nge and annice 

Reporling ProcedLres aild Ad·n n,Rlro·ive Iholeve/hing po55 DIe Soo, elcoddm.•11'ese 
A5#eoron!!n¥.are. thefeh•sbeenomarked /11tmorid volurr•2 E63ctr•{I•+Il bernd *le•gesintheverybe5•••0•p(,ssitilp Irthr 
dele'©rolion in 1•e economic climte Re 'PP|'•06/"Ie#El'r,ierrimpurpose ult,vole Denefil of cus-=,1,1·,F {1'ec+ric,+• 
An, ah wel Els • dowrgroding of Eskom's is Ntc prescribe old pfovirl,3 9, id¤nce -0 1he ind.,slr, and Iheeconomy 
cred,· ruilriby sorne ogrirriel. und h.rmod regu!/ed enliliEs inae Elecricilylrd,/r, on the 
in/e nlerrolionol finon¢iolroorkelofiecing fo·mai content, preparotior ord 6, ss,or, 10 A,knowled/emen, 
ovoiicbility 01 ,3te-nclional cop,+DI 1111. Erv Regulari,f fequired ir ormolionle /,5 can riout )rovided " N B 'tcH i, cluding 
oil, hove a nego·rve inpock on E'kor•'s pe*m ils U?chons Mbul/Nrelezorf•cut,ve'li P. ledric,4 
06,1,1,tooccA, uu,reed/ ful,j5 fin-,he Themc-somicsidni,·he NEG.eos,ke RegJ|ot,©n. Slnwhlwo Mokhoihin, Heac 
*·roliono]morkelandulhmolely regativel, 1.-nersaor/70, 094 111' Impenle'lot,09 01 DeporlinFA Regulotory Refo n, 
impactihe priceof elearcilylorthe new Ihree Flon wl" belillal,zed webs,e 0 0 po5/ 10 'he Nol:wozi Mokon,rl, Econormic Ang yst 
veor periodl shorlly Regulolory Refern 
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a/pha A220 & A1140 Programmable Electronic Single & 
Three Phase Electricity Meters 
Tne 'foha A220 and A,140 have been Anti.Tampering features. like = 1110 modom 615 Linder U•e scalable 

designed t. me'le changing needs ./.U * tor,i•,r•;•I•:,1•Friali•ul'Irle.lr' t,minal cnve, 01 11,0 mele, The niode.in 

Eiectriclty Supply Industry by prov,di,ig a polers d re'In /0 mater's serial por[ * reven.u 'Lin deter.Ilor' 
:,ollion for the sillgle phase direct c[]rineeled n:aking installatione/syand fal 

I <Mfuli' .·airily ... (Adpha .20>, .d direct con,•.cled or T,e ajphi A220 and A 1140 meters are stock 
currenttranarme.operated(A1140)market Electronic Polyphaseleter.*1140 Items thal are locallY availa* •c• Elster 
Aipplications that require comple• yet ne•,ble Affordable A MR metinng 30!ution Kent Materi,ig in .Ii,h,•nr•,}st3,•fg Pleage 
andeas,lousemetering functionality Botli ,x>ntact The /1140 n•Mt'i iq NLIil.,ID'e fof measuring us for prir.ir•g ai.d availability 
the ai»•a A220 and A1140 offer a varioty [!f cembina•ons of act;ve energY, four ..rant AMR and AMI system integfilli,i,1 op•ons 

reaotive Thernetersareaccurate highqualilmeters energ, and kVA Maximum demand, 
•i,i, of use. load pro•ling a,•d pul•w thut allow.userlooombinewit'dhelalesl uulpul 
f•nctional.is provided a. slandard state of the art informa•on lechne,c•y and 

communtalrn soulons and will ass,sl our The mole, Es ties* lu operato without 

customer s Erans// '0 the ne' gonerallan maintenan- . ser•cing for 10 •ears and 
. rne/rirg solutons I enhance their provide an ./Insive range 0, seluril 

irile,face and ·ellionship * Gustorners registers which irirludes I pro•yamnli. log 
rindend Will,useril use]ru 

Electronic A fici' . fairipr single phase meter - sys'r,1 10, 1.[/Tiri'illr:'llon 
inodules fortheA1140 a•pha A220 provides the user with 
a means l. solont ·hi: mi]51 lilli [iffri live 

Comple:, programrnable sirM•le pt,•iNe and appropriate communicationa melhod for 
time of use meter for residential and ligh( Alls. ns Fi•in. com.'inic'und./% 
cornn,Brcial Gpplic•tic• 1/1.IL,ding AMR and i,eMly under the ter•ni • ave, pro•,de• a 
Load Managementcapabilil, high degree of protection against fraud or 
Withthederegulalionc'tneenergy-ket tampenng ThecaTriersolutionf•ureproofs 
In combination with a charging cosl situd[•·i, any A1140 applicalions as next generation 
rew noxib e taril strucles and a modern curn,Ir'iCation SoluUor• .r, be Idgly '•ted 
ener[ly management are required Rer,H}te to "'I i 'ter a.(1." i i... iri le /,h, e Wl 
rrele,Ing ard me standardiz- procus' Communicationsa•epro,idedviaaserialport 
become more and ninre impar•nt Wi• ¤n the A1140 that can he mui·I·dropped up le adapta,ion 01 me alpha A220 meter me to 10.b fron' a single c[,01rnunicalions 
cond ti•iris to match these new requireme,ls device or via .•n oplic;Il (IFC 62068-21) port 
were creamd The 'fpha A220 meter is in awailable T. A1140 supports dala Mream 
accordanol with the le,ant DIN and IEC mode 'lowing fast reading of meter da•a 
Mandar•j4 

:i,i•1 90 •lays /*i [,r(,file d.,1,• %r, •* 
Co•guration and feading of *orn the downloaded,nless •ar 30.se,x)nd' 

A220 are simplified by the Windows based Tho liquid cry'al display has large clear 
toal, alphaSET Readings can be done 
via op•cal or electncal (modem or R5485) fro.T• .1 wili• ;iligli? The [Ii•.,ilny sitqK,OnCIJ 
inif9•aceolthemeter i. lirligfarT,Irl'. and is Ii,pport'id by lw,ro 
Features modes of operation default and uttlily 

Dis,•laye,j infr•,•1.ition r;dii 1.13 Fn,•lish 
desenp•0,5 nr 08!S (Obil)/ identifica•,cm 

I 4/nergyand.demandlir,Ht. System) codes 
indopendentlyc•trolldlile 

I Programmingof Ihe metercan beperfom}ed Meas.ementolactive'eactiv©and 
using Elster's nex,ble well established and 

app.•r.·111 •14·nli3nd e..sylo L•e Power Maf.ter Ur,il •t/ ti. 
• Logfileforre...ion,falleventswith providod a user frior,(Ily Windows ,]raphical 

11!nuanddate'i. ili/#i kir ..ammir,g 1/· riwiti·r ;i,•1 
I loadpro•le/rb..... ieadi,igmeterdala 
I 11...menta·ion./.Ing Tr,e /1140 m ler / 00/1/i,ler,led by I locally 
• MeasurIng©finstantaneous.•il•ies ,•skjned GS'/GPRS madam 'hat provide 
I Pow£/qi,alily,Tiralurenient a 'exible :ind affordable AMR solution For 

..ill..../.0 

elster 
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Numbers and needs in local government 

The /Gearthiar•ed oullor 1& pubtlcalion 'Numbers and needs. addressing lmbalor- In the civil engineering priles,ion 
h/ghlighted c number 0/ gloring cho»eng/i. Of :mperlonie wos /be /0/ tbot munlcipal}lies were desperciely short of 
dvil engleering professionals {engineers. ,®chnologim and whnicions) whils• sludinls and grnduates were batlling 
to find «perien/el roining /nd employmen, opportunities. 

Al the 50rne t me ma•y experienced engineers hy 4$9„1 Lowi'e.• SAICE Projessionol Development und Pro,ects 
who had been encou roged to to ke wly 
,e.·emaft.ere /.cilable I• ,0•0. / . coe 
face A prog*mme a thus,nilicied,n whlch The ENERGYS seniordeployeeswerenome•/ Tho post 
ret„ed ergineer< /,red will· 51udenls and / reseorch Ihe mory bollleneckb and deve,op 
groduotes were deployed In municipolilies lo polic 25 and •coillnerclationt on iumaround Ciwi eng,neenng 5e,Vice de#•071/ Jocol 
address servke delivery *the /Ima t me els Mialegies io ns/,hcir murilcipalitics rebuild governmen• u•ffl fhe lole eig41,e' 
Aillg Irain,liond workplocee*erie™elo cofach, sys,emsondprocesses nierrolional In oportheidioull Al-ko, e„oblished loral 
*e ioung people. Thee'penences, succe// reseor/i .os 'so w,led 0,1 10 0,/8,6,[ild governmen'semed sorne 14 millior people, 
and recommendchons ef me k:ams depbred ffaml.Crij skindcah wrthe waws supp,Wing /d,rn€ when 'here were *eli POP u.led 
were comp,led d publ 5ned In ll,e book 0, enr,nncli,g fhe recommend,•t:uns 61·Ing structures boosting 2500 Te 3000 civil 
'rug, a. Needs in .col Covernrrell ir compiled. Emonoting trom this inD/ ·Numbers eng,neering prolessionals. This Ions/red 10 
November 2007. Ihe ovemding conclu,zon of and Needs in Locol Govemrner,r was published sorr• 20 evil engineering profess,gools per 
6.,periencas ord the feseorch clorned 0/ in November 2007 100000 people 
be,h locolly and inlemalionally is thet 1he civil 

Slructure ollhe r,pon Efloe5 wereconcent.·ed / /ely o. town ond e•ginee••g copacil, in local government Is 
dly dwelle„. gs we I / 5 Ihe foolowl©d/iver, operafeondmfolog!=1 70/velporid nk,imm development rheiur/chunges 
of inf.*cture lo suppoe irdusl/, 'uns. governmen' Inlrostrucfure in o sustoinoble required In The lukupriechnicol Rucce"es of and ole. 6/ uses 4/ e•rned,ncome for r,ulnner. The key recommandalioni gre # Iheposh•.ef€ e*plored und compored.ith Ihe #,//0,·ive rate and lebuild structures, ratherlhonembaikon ful•her pre,ent copocil'¥, processes ond municipolilies through opprwhes 
senrce bose. As c res. W phe =r nuous reuciwir,We•x,#,id/{le,Oroli·•./6 The berefits ond weaknesses o; the vor,ovs 
6/income, ;unds were genero#cvoiloble Ihon pnlillrlse Ille uppoln,mr,11 ul lechrn.-1 opprog/e, are onalysed Including the 
for ongo,•g operolion5 Ind moin,enoK' mtoff S¥stmns, proce5505 and orgarogrom. con•equences of reduced engineer,•,g 
(0&4 s,ippwing coreer po/Ing and professfowl 'cpoc,4, e,peodits and pojic,m on queNF 

de.elopment should be redeveloped, /ked ond iong ¢erm growth Looking forword. Therewo.=nadequolenurnbw/·echnical 
wilh lech,licol compe•ency pr/4 / ersure Ihot Slruclures, copacity a nd modific/hons 10> slal{ lo ho,ldle Ihe conplele cr•,I er,/Irleer,ng 
ovinolional Ws/sare/dequo/ydevelopea, POlic- ge proposed lo creole o more process, including planning, de,ign, 
Mitedordr•aimid The/dingsreloli•g er•61,nge,vironrnent forse•,ceoetive'. docurnenpolion, (ons'rwrion Ind 0&M 
I civil engineering appli equoll' to elect.I In elfeIt, the Ing neering deporh,18/ wos Eled*01 engineering cim/, eng,nee•Ing ser.ice provider. ond 'inoncier, gHering 

5:pce ehe processes, ch/en'w end conaling ././/ng se-Jies bing 
Ba<kground fecommendat:onsopphquolly ·o e|ed'iml pro"h, 06 -11(13 0". while ilie local 
Recogrising Ii,e need lo oddfess Ihs sk?Ils engineec ng, il %5 1hought ihot sharing Ihe ouihorit• either provided finonce 0, •06 able 
chollenge In 1•xul ,¤ve,ril·,enl. the pro,ect 'ind,ng. wald beetvolwe lothe ougual group ta rulbe lls ow,1 funds Illrough c:ornrne-I 
known os ENE RGYS DEng,neen Now Ensuring .....u p,haAMEU loon' 
Roll©• by Grow•ng Young Skillsl 4,05 rolled 
out in some 70 .4.,I,pal,fies. Tecm of 
retired ergineers. poired wi# studenls ond 
groduates were deploed ir, munic,polilies / eRI-.•1.1-· 
oddress service delivery. & the sorne,in.e as 
ollenng tro inl,1 9 u,id workplote expe rielic e 10 
.oung people. 

No,vely,t hed been rhoughilhallhedeployed -*1- */&'•0100' 
feom• would con¢r,bole 'i...ly•© ie.ice 
delivery. and deve /prner: ot rhe you ng AMM :-, 
people. Sodly the Mons were h,/ered in 
their progress 61 the „ molodie5 whic, F•-- T,uh#1-*- 

6.w, I¤col governme„, 7„se includ.d 
reducutechnical copocil, Ii"le recognition 
/ prolession& iudgemenl, inexperieflced 
=agernemandlock/deosion mak,ng. lhe **M******* ..TA·. 40 of insliligional kno•,ledge, miting dolo 
sels wd the Imise of many sy,te„„. Long 
and complex processes ¤€Bct I purchases, 
the owcrd 01 tanders ond ihe oppolnfli•ellt of 
sloff funher *ocerbole Ihe sitvotion Fig 1 The *hneoJ •om and.*d gua,in,lions 
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fleels 04 •ellow mochines and other equipment 

1. 

reduced. This has aflected locol goveinrner,1'5 
ob lily lo 'espond /0 emerger,cies ond 41 

e#ect vely hor,dle -going n,ointeDance 

The RED' 
. 2. 

E'ectric' eng,neering faced o fur,her 
23 22 22 challenge as a resub of le onnouncement 

21 2•20 i D of Regional Electric,V Dislribulors REDs) h - 20 1. 

11 JLJ 
was 16 yeor• 'go & here i, East lordon, 
'e AME' conierence eru/ed os /e concept 
c inioduced ond d scussed. The decline in 

Z 
. ,nup-slrne,•1, mQ,ntenorce, Maffng 

and tioiring w Ih respeo to eleer col se.,ces 
commenced / * * .nicipalities 

Sg: *E//§// were 6/ te inves, in assets which would 

soon nol be lheirresponsibi'I 

N.*28:8 The presen' 
.-1."01, 

I Saue...gan7 I Res+ruc/%'inthele.v Soll//co 

& 2 *ap**/0.!dino,ionve.su.SoalhAk•un*i/5 In the new South Alrico. reste,c,u.ing ond 
cw,•ioff•erTODA1O•cwuro•Dn rotion/lisohon res"d in **chnical 

sioff be,ig ollered pockoges * a lime when 
A [ofnplele hie.urch, 0· techn,col stoft breckdown of ·he t,g/-knil leon·, thot locol government was being expanded go 
iwas In ploce lo atierd / development plonned,developed ope/tedandmaintoined serve some 44-million people ond ... 
A O&/ 5/e Fig 1 Junier '+04 woilld m"icipal engineering infras¢mcture In the bo/log 5 were enormous. Furthe-more. 
lea¥n much obout lord iverni,end frein rn•e•olesierdes,gnonddetoiled/lonn,ng senior teon,col posts were cons,dereo 10 
superinlender,/5 urid orl 5.ins whe• plood to consullng engineers, little 1hough- wos be IT- luge, i,en) posis ond techn,col stoff 
i. 0/M 'cols given to rheneed To reton plonning copoc,/ *re iploced by non-technical mo-ger, 
The need for sloff developreal w¤5 we I '0 0»d to 'ng·•erm ..d misrer plannigg Suppo• 5mice5 were moved Inlo ce-I 
ur"-lood YoL·© engineers and technic,m By relying more and mofe on controckors to noll lechnicol Glructures, Fulher reducing 'he 
goineeworkplace,miningunderthe•,o,chll hardleallwn pro,eds the need loriearns lechn,col directionond input info processes 
eye 01/ose Inoye e.perienced Cot erpolhing of ort son. ond labourers ai rr intoining and decisim 

wi,s in place o•d you•gilefs prograsied. 
the corporgle IQ•dpreA thil• -le me 
cnmpeterl, without the md to move k> 

1- cost. -allest Infrared •no-her municipol" 
The Cil Ergineer wos the Camera la the morld 9,os, senior Di 

engineer Ind ./s ons ' the inov powerfu 
pecile in " rrunic;pality He con"led • Real time camera 
45M• d i,ilia•ru• ure budgets, ond 
mode both shor¢ ond long·lerm decisions • License tree 
obout •be develooner,1 01 bulk ord end user • High resolution 
Infts-ructore lie ,•,05 re•ponsible f-* 

• Laserlocator pbming, 6//ing control, arch tectore. lond 
sur'/ond / c/l eligineering inlroslructufe • Voice recording 
He wo, generolly un astute, high 4 qwolified 4' software 
regis'red ergineer wilh ,ec ' 01 experience in y j 

• Word 

Wg{]vernment The/17 Electricaltng,neer .. 

wosnoless Ie•Illied or ewrieiced 

Died ond #stedprocesses ond *mswere,n 
p|ocainter,r•5 01 sholi Ind lori lerm plonning, 
budge·,r, manng g davelopment ond 
building contrel' 1•,• Ir• energancy as well 
as p onged.no,„ileropce. ond detoiled records 
including drowir/5, designs 0/ con•/0, m 
mointainedlor 'lerer<e by / 

Thernewai,kimig 

/*Grdslheend/fllieeight,/5, inlinem' IMPACT --2/ INSTRUMENTS 
Interna*iona I irends, design and construdi JA Tel 011234 4644 
were increa'Ingl' ouisourced 10 'e privok •Fax 011234 6063 
sec•or i... . consulling eng,neers and Email impact@tall«,mu net 
cont'ociors Thus begcn the Bow bul s•re 
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Over Ae y.9. Amaiffrcol sk•N I.,2 h.% spe_,4 /0,eas, maroge sewke provic/s, Ret'Wing'/Mirclc©perly 
con* nued and todcy lie rotic, 01 clvil reilewdes,€15ondr,lo,litorcoi,improgress, Rebu Iding copic,1 willrequireo multilaceted 
engineering profe„ion# per 00 000 lindswbeingwatedonnuchoborhvework oppix, i,cluding 
pecole hs dropped to o poltry 40 The When ir,•esligoting proies underwa, in 
d•opinlhe kiberolele/ri:o eiginem ng municipalle'·owhic¢,FNERGYSser,or: Were ' RedesigningorgorograrT,61©ensurnlhet 
p %18"owls has beed le le. speaccu• depor,1 they found Iliut only 51% 0 »Holi· s uffic .n · oil app rop rille F .Sit, o Is ex 1/ 

funher complicolec by ine loct thal few MIG Pm//5 were romple¢ed sal,dodoril¥ to supply Ind.ervice 'Irostruc+Ire .d 

munICIF'|tie hovc ony technical "H wigh (wit' 11'e Mirrr' r,Iggls] The b"#re Hod 
suppon ongoing tral,ing 

eier failed doe Implementing comprehelsive selechor Gove'Imen! Ce/ to Door des gn, Inodequntp • c/e, 01 Com Felonce scnemes to develop a new 
(GCC©. Tnis p,senls a or(egoiredmoi©rin•Aer... aid 'roin ng huge challenge coitract9g /5 

ensvre 4 were eveitually completed. coh ' eng,neenng prolessionols 
serv!08 4/:mr, ccrl no Ungerbe business ¢s • Cre'til'Ine.vieon.ent'llwillIntlce usgol, burequresexoenenceandcreativity' thm'Jon•andmo,r•mi / ose wilh experience bock nt' se, or 
address mas: .3 bucklogs and pu· systems in 

T,e cha le.ges n 0&/ gre well kncwn techricol positions ond ensure th/· 
ploce loe'sure /01 'enice' ore sus·]ined 

Wer Jnd which do these wil e'!ue•t qualiN M expefience rem<Jir 

Reducing nwnbers pd bodgels being -Fiy,& notioncil stonduids. oabreaKs lr, dete,in ining nurnbe s 0/ des,gning 
foased on the millemiun deve opmert of water®rre diseases, reduced worer ......5 /11 techric//spects o..ed 
gools nos le./.0· little oren•,01 hos pressure, linilec ./ler supplies, e. hole in le pro//cycle n Fig. 3 must betaken 
been poid o //loping infras,r,cture almonifes'ed in recenl¥eors Fc'ling roods in·c occour,1 Mo5te· plois based on sourld 
/0 0/tric· Ond 5 ipport indu:1.7, oppeige E :150 prompted winy lidustries lo close off 11"ctregislers Im'Id inlor. 11 e IDP wi,ch 
increasingly fiuslratec •te po•ers or olle,c s JpF • lines criopling Ihose Irom whom Mhe, 31'oujd out„ e le I'l] s o e./.ucr of ",villeS 
toupercl,ons u d moin-eronce The „,mber purchosed wi.red, in, uding imbers ond levels of of lechnicol stof is now ius' 100 low to .pe 

Bluckouls I·ove becirlie Lolrinor,•loce technical *H wilh infraslruct•re chollenges 
Swilchgeor in in,]ny ar€as is over 50 yeors old 

Whilst i' n·a¥ be expected thct the 'Lrnbers Overo&..bers requi·ed 
Funds hov„/ bee,1 provided us prescnbed b, 

required z# be,©wer 11 0/ in #e e gh,jes, die N: riolig'Ere." Reg.6*>r for /0 -ewU houfhned''herumber/cfwleng,neerir.g 
0, inle,nationol scan shows ·hot we were Indmoinleronce¢f equipmeAt. Thesituohon,2 prole55,0•0,5@nplo¥ecin local 'overnmert 
¤ ready truilir,g th, Englh sueoki,g .0/ d:IM#,dingeroustropo•irgpers©nnel,bu· 1105 dropped to ¤ level .hch run rio 
ul Iheline 0/ nowherels any developed Ihe risk • suilicn wplosions Is veA real Iciger suopert or s':toin ser,ice deliver 
cownlryneor he 5outh/ricols.4,chare 514 ng work breakdown sir•clvres ono 
nowinojoue, osconbe,meninfig 2 /gures Sy,enaer,dp=:ses * le munic,Doliffe: '401 were coping, 
"herad frain cen,fe. in ·h' rieighbouring The |055 of ins/,1 onol kno"dgi dato, wien currying cut re:eurch lor ' nbers 
itotes Irdi *e 6/1 the overagm numbe. sT ond dism©,/ ng of sys¢erns ond procedures /nd Ne,ds sugge/5 hol ct leos! cne civil 
mleng,nee w professionals per 100 000 e.Icerbates,healreod,precorious sil•otion. engineering professionol is required per 
0 +11'58 covnlres i: dit below ·er Thers 6 lim/d conlrol overdevelopers from 20 000 pepulolion i e. -ive per 100 000 

wh- coder©Ne sum' could be eoried 4 The ionsequences of reduced populoion we of bulk con/,butions. us.cr,d ilectricity 
/ech/cal cap/clly IcMes coM,n,e to soar 05 reodings ood A moe nwarous formvI• given below 
As u re„ t o. Ihe limiled lechnlcol corosity aciouqi,ore no•cd.quulelymon¤ged, lonifs hos been develooec .·i,Icl· is liked to 
targe-,of€ nctbeingmetinfro,tn•oure s{06„1 ore ,©treviewed, ardl procesessen/relhal househo ds ard Ine service oulomle, 
c•d :odly back,ogs ca oaing de,eJosed The erre,ge,cles ¤re logged o nd oltended / a ·e oss,/,ied to each [nunicipn|,9 
consequer•e•oreoutlinedbeow often non·exisle ill 

The hous//4 fo,muk 
Irioltier'rels, Mor",Ing Ihedevelopiriento'/lems 
Irld tontrols 'luve oil bul Drough- ser,4(0 The numter e c & proiess oials required. 

As discussed, detoiled plon -g s now delwery / o s·endslill Purchase5 rid bosed on nouseholliscm,Ignaled NH, orid 
MAN by The p"vale sector The fleed ior appoirping gerwce f'ro,rders has become ,5 =Jcujwed 05 ts,Jows 
fon.ord c. mosiv. pial,rlir,q ·inR nol beell r il,grll narn Ihro...omple* suppl' NH = 1 · ROLID IN/. 000 · ICEF/9) 
urderstood ond therefefe ·his plonn,14 hos A al i process. uppoinling stoff throug, le 
follen by the wo/idle Timeous exoons,on HR process hos become *ng wirded ard Where, 
of bilk .frastrucire r.rely Ickes.Ince 'e r.re, 'ields le corred ·.sull .' lechilic.1 ROUIND re[ers 20 tne rounded value in the. 
Eskoni copc* aolleng• ore inafarve I OPP' C-4 ore oftrr seJec•ed b• ron· hrocAen, "e decimol volue is .6 thon 

lech,•ical / s Irend 51¤f[ Tr(a,i•,rg progr„m nes simply 0,5 thewhole number shouk be cdop// do nol ge' off fre ground es o res' of the I• Thelociotple the decimal 'al ir le goverise•©theintegruled complex skills *rnen¢ pro[-e55 ond Jes g,Faterlhon or equa 

Development Plon (IDP) dogneil, which po/wri/,cbm,stbe·illedi,IReponing to 0.5 the nex, 40 8 nk inba, cro-61 be 

•s me#10 guide muriciplines 1hrough bes "so •econ,ing o •irre·consuming adopted 
le plann,n@ process Unfodunoi• wi/0/ process which rcbs lechnical siff 01 mon, N =number of Pous/dds, and 
technic' , Iririp", 'con"IC' town ond howr5 01 prsduclive Nme 
reglon/ #loriers belooingand mair·•InIng /[r==0+b+cld+ellig+h+i 

The fulure )1 0 .m of le loig genetlly become civil term 96„. I /shove encineeri•g functio•5 
/401/• 

'.ish lists mode up of man, :solomd and Cleorly,listimelorocton. Itwillberecessor, u mii/py 

clen nci-5tralegi< pr©,ects to rabuld lechnical copocily ond review Score I for eaci of n toi'ille'llowing 
s,ite,1,5, pocem' and Struch.res ·o create {unction, are per'ormed or 0 lor each Deve;o•mer,i c ril're en'/ling en¥,ronmen, for Bervice {unction 11,[It s not the respolsibllily oilhe 

With ,!mr/Ichnicci (0poci# *0 00eg J,te|y ded •EM„ milliCip/' 
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Tre Ur*:,4 04 Preeia hos beer owcrdedto nost-he Sth Afncon Not orc[ Hub lor ihe Pos#,caLcte &0@railme Ir, Enefg• 

E-licienc·, arld Demand.side Manogement (DSM) In response to ths, the Universry of Pretor,o hos erablisned postgraduae 

degrap o·ogruinme, soecial,sed in energy efficiency and DSM Arolyl c lecnn,ques frorr eng„wering and opt,nisahon ore Ihe 

moin tools in the quorili,ol,vc sli,dy 01 energy e'liciency rebled ·opics such os power system scl•edul,ng: power s, stem efficiency 

4/trnative resou·cesond wer•9 co-gereraton, frotorond trorspo'lon efficiency fuel eHclencY, ond energY el·irient 

orch,leclure and housing The study ex-ends alsoto DSM «hernes, smort load cortrel ond compuler networks, and elfic eit 

light ng Tneseresearch toples ore clustered o,nong d,Herent reseorch groups across tocullies w,Ihin the Un,•ermy o· Pretono 

power and energy /stems. indu/rlol electronics, electric drive ond trumpolation. control und computer re-.crk „stems, 

proness „ tesrot'w ln chernical eng'neer,ng, Nuid dmomirs Qnd heol trender and archilecture ond housing. r tne Depurhient 

01 Electricol, Flectronic and Compmer Ergineering, Deps/menl of Chemical Engineering, Deporlment ot Machorical and 

Aeronnulical Eng neenng, Depar ment 01 Cr, I Ind B,osy,!ems Enginee'i·,g end Depuilirent o• Architecture 

The Hub s alsolo run the loilowing short courses •o develop a,d enhance knowledge in er.prgy efficiency ond 

DSM in suppor, of acceleroted ond shored ecommic growth in South Air,co while earning CPD points: 

• nduslriol Applications of Energy Optimiso+ion (5-6 Morrh 2009, Dr k Zhang) 

• Power Dilrihut on Eng reering (5-6 March 2009,0, R Noidoo) 

• Energy Effic ent E.ectric Drives (20 24 April 2009, Pof MN Gitou) 

Energ, Ellic•ent ind 5.lid State Lighting (24.23 August 2009, Pcof FW Leuschrier• 

0 Heat T'ons-er i22.23 Septembe.2009 Prof J P Meyer and Prof. L Llebenbed 

• ,rocess Integrolion for Energy Fflic eng lrinprovemer,+ 12- !3 0/obe.2009, Prof T Mnioz 3 

The detailed informolion will be published or both websites of the j 

CE@UP - http://www.ceatup.com and the Hub - http://eehub.up.ac,za. 

... 

.. .. 

...... .. 
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I = plon/ng every rounic polily should of ·esponsiblne: Including gere,ulia, be .,01,ed to lhot of Chel Engine0£ Tli,6 
per[or. I p|ar91. /lion|) tionviss,06 dis# buhon elc Ir moving to 5 iual[J he held hy an €·Kprrienced Pr Eng or 14 

b = road semice pro•,sio,1 le REDs model liltle .111 be goined , f there lech Eng, (regi•rot or cfiered in recognition I 
c - st/miwu4el le,Ii'•·p·,1.i•ir,n i. inodequale copactyto plon ord wonage compeencebyth/Eng,neenng/ouncilofkul 
d =son totion se.vice p•oy,5,or" i•rpcoiedseA,ces Ajrico (ECSA)) to ensure liul souille, igillzering 
e =solid -05/ iely:ce proysion direclion,sgiven inddeosions ore inole Ove. Comperencies 
f = 'Folliceng,naeringond·ronspirl ond oboa his or ier redlnicul quolificor ors, 

ple'lil g he o.Diect c,cle i, shown in Fig. 3 The „perionce or,d pri 05.ional regib·Ful cn 
g = woler '"vice aL,hority competencies required ·© ensure Iho• manoqeme,•troi•ingondexpe•encewoulc be 
h appropriote solutions are developed N = wolersenc"sion a 'refequisile 10·0 'chnicol perso' 10 Iss/'ne 

= IiI PMU •reodeq,rtelv operoled incluil ./64 Inrrolsen,orpos'. 
¢© lio,se and negotiote with -he clien, ir Ir a rown,I,/Ii!¥ predo,r, 10'ill, suFF'lies di 
this m •he Mumer ond/o· the polincion Job descr pliors molk>,1 -d lir,1 led wole··bor/ /Ege 
on beholf of Ihe 

networks. set'd'=1/2 consurner], plon, des.1 Oier Ihe yeors ob descriptions hwe 
develop (uilrect5, manuge cen••,aillon been rep// an 'he bc 5 5 thai led,nicul 

. In exon•ole. 0 5moll town wilh 10 000 £,nd ronoge uperations ond maintenar• knowledge is not cri•,col lor le householdg tho•does•o¢hoveuPMUand monggement 
Surhskillsa•,eouired,neechengnes,Irl. 01 ony depo rimeit They have thus become i'loi//,rodisiricithof co'ries *e w"f discolii'enlocalgoverimentieelectrl,1,'. 0 :ccophor¥ of mon/ge.ent d.·res In. 

5ervices akilhordy ond prOVi 5ion fLnchon wote< son,lolion, roads, t•cr,ipart. omer,ilie5, gererally exclude the technicol would expertise score os 'lows housingondsol,dwaste. so,ital to Nnogentrgslrucure piwma 
a= 1- does pe,forn, the plannrng fundion Compe•encyfrorreworkarn„INdeveloped wid-r-epro-ders.].fensuretha•Round 
b =1-,ire,pon,ble krroods to ens•r€ an 0*Qu,te supply c· such skills ¢echnicoldec/lonsorenade 1//mip,ia„ 
c= 1-/ responsibie fors'orm./te. Hierorchies 01 yoing. mid coreer und require o comolete re•rile / recognise 
d= 0-,Sne+respon5470„0!,iIUIIOr, experiencec professionals mostwottogellie' kro•ledge quclificotions ond Ike ¢echnicol 
e = 1 -Is responsible for solid waste lo odd.is· ' ll levels ol %.ice delwe• The emerience reqi,lie[1 er Fost 
1 == /- i' respor5 ble lor 'Ii'i, rl .JIg 1/ c. fry ...in•ple tasks 'Im w.,ch 

tans#.*ing #ey will pos' goin sl,Hkient Junior experience 10 progrm 

g = 0 is lit I ISA io me produclion pfose. ve Mid cureer Fe# muncipal,ies moke Drovision for 
h = 0-13 not r.ponsible for prof•,clclste·okeresponsibilit, fed. w"' /· ,urior posls Tnls pre'ILdeR those or 
i = 0 -does nci he.e o PMU day produclio•, 0/ ser,lor proless,0,1/5 10 Iniern/ip Mr,tracts wi' Muri•ipalities 

cHersfrategic direlliuri. overoll mor./ ree fre·n being opoirted when Rey grod Jule 
4/EF = 5 ond Ir,er.lofingolyoung s/ Theskills level / De.elopine, / career Doll. should be re 
(N/5000}-1CFF/9=(10000/5000i·5/9 Ihemosisenimoe,©operdeporrmentwoulc iMroduced /Ilowing,unlor slcH,oproreed 

10/9 bedeterm,9/ ir reolior tc•he mos,comple. howard, senlority with the ol·oinment o 
mice clred bylho•deporknent. ... competencles Tlils his will o·ler o would round 10 1 m/ing le ·olol 

*reer 2,01• to the 
numberol civil staf' elnployee, ollci,•.Iril• required - 2 Ckid Eginee him or her tc move up In n Inurile,pal,ly 
801 ii, NH · I + ROUND(10/91 In orde tc ·e·emp,osise •1,0- Ille core busine. wideul the need to iob iop, anc ollow, ig 

of Wilh no wgleo 5on,tatior, or 'MU fespon•b,1149 locol /ovenment Is e5sen!,0 1 lechnicn i 14 muric pol Y to bere/ from Ihe ever 
Ihe Iwo,·clf mernbers ,i,rould be devoletd i' relomnle, ded lot •/ 10 ·op Ic'n col ..T implving skills 
ronds, traffic and solid wasta Oi wol 
Fiblyhandlethe/r/egic.ssu/andcgp,/ 
prciees ond the olher *Ld monoge 0&M 

Fueherod,ustnient •k,rs,-ve t•r1 .lermined 
tki. into occou•t land u. fade. olher./r' 
households bui ins business, commeicial, 
incvstr,01, ·nin rig. ed,icalion, etc :lheoddiliono, 
bbmens due ia ufbon,zallor'lorge geogipn,col 
're,]s, mun ic,oolities made up 01 m(lry dispe./ 
Irm. lowns and 'illowesf rugged •elroi• and 
a host /1 olher faito,s •hil ir,crelge the load 
In Ic,/1.0| 510'. 

Applying the se•of formuloe acro•5 Iho board 
:uggests t'lot gl Iras aouble the r'u nber of 
civil eng neer!,g prolessionals is •quired i' 
local gov,rnmenl in Sculli Africa lod. 1 e 
some 2500 10 3000 Fo, more delads on 
the applicotion 01 11/ lormulae pur//se 
Nur,loers cod Need• in I ocal Go/mmenl 
1.0. SAICE, 1*10118055947 

A sl.ilor approach may . /dopled M 
defermille "e nuniaer of electrico I Ygincer / 
pro•essiold fequired, considering 11,8 yonge Fig 3 The 0.01.c,erce 

24 
AMEU 2008 



61 st AMEU Convention 

Re deve/op oppropria'e ©iginogrof.5 critic/ ihot sen,or /b descririons oHer a ord outhorit• tr deliver, deparlments, and 
levelof ou/,origond lecq-,coldepalmen15 40,/irg the bus-s of I-o| government Deparlrner ts -uh] re develop 'heir 
ore once .in ©Ifered some degree from the w *cs of locol gove,men mus 

oguloqrn lo encorn,poss oil technical / aul'nomy Support sla ¢ ore needed be addreswd in order ·o ollrocl those .vill· 
funtlion• r u,red,rl loral goverrment Iro• with,n lec,nical deparime/3 10 'educe expeience back i/othe sector 
chief eng,im le lobourer They should also Ihe .reou(fotic bu•den frorn Ihose whose 
accomodote pior rn,ddle monagemenl -he borr m osocioled w,14 emp "inerl 

technic' experise i, 50 'aluoble to local 
and senior posis I 'llow coier pol equil Frus! also be 0,51,on·led to ensure t. 1 

go. rnn·lit 
discus•edebove exper enced stof· con be 'ppoinled. 2 ng 

When cons,dering solories 0•d pockoges, Inrects in rolo,ion lo face 00 gende, Mih Adislinct weeknesG Is the lock of operMIon5 prern,ur,15 shou d be oold for le·Nor¥ ead respecttoavoilabi'ityoid exper,ence peroge mo nteponce C O W) s·/. The l G SHA quolifications, prolessiono| fegistr/·ion. group woold be moresensible (Locol Gover, en! Se•lor Educgtlen ord 
yel. 01 «perience n 'col golernme' 

I•in ng Awlhorily) repor·s 1- tr mony With these issues odcres•ed. o concered 
unc,egrs oherice withi• lie mu•,cipali,1 municipolifies there are no lobouier' or rebronding campaign will be required belore Fu•thermore professional regi:•ra*lon 

elem·Dry •orkm, and mony rn•Mloolities oppfop# cppliconts wou d even cong,der fres 51.ould be paid ord technicol stoR 
co.plain of ho.ing only one or./ responding 10 10'31 gove·rment ocker,sl *oud be alforded le opportunily of 
art •ns lell A sornpling / ui,Lsgns,n loca! aitend,rg meoningful wor<shops and Creatinganenablingen/ronmem governrrien· corrind nu· 1,1 2006 5howed 

cou·ses eoch yeof in order 10 ·etain their 
that on gdoilional 1100 wo·er genlcen.en Many Inslitutionol „ m have been ),scusged rough registrolier th cont,nui ng profel;oncl 
(irun'llolp...ers) Ind 110.|ectricions Of importance is the need to remove development 
were needed to cope witn 0&/ On ave,ego fruslrotions and bc#lenecks /0 le de,ivery 
o·le lAird / these post5 were vacon, but it Where In-house staff have not been odefolel, process. The most i.p©Mon· 4 these rel'le 
-5 not unuwal 10 Bod •carcie5 I 5096 Iroined kwarcs professional regisiral. a *spplychoin HR,lhedemondlorreports 
enal' some,n•lonces'00% concered efforl, Ircluding the deploynent *en sy/ems ed procesm are win pbce, 

c*relired mento,, and rokting // "/w ancthe lockof 0 T..1"g 4,19, 
b to develop the range of compe•encies 

[ilgireering prolessioncls undergo iheir requireishodd be mounted Supp& che 
te l 0 / s tudies $ Jn I Vers,lies and univers iles The proiess s uppum·ing on wrdrae Inust The orduous p focess of moking p.,re,ase• and 
of fechnelog' Ind groduol os engin..r. urgen* be reviewed. Currently on expi• of appoi•*ceprovide,iswell kn- The 
teth.clans 0, ¢ell r'ulog,516, /5 shown in dese controcts, staH must reapply for posts ihee·leveldeci,on·nokingpece„represenled 
Figure 1 -A %,1 / voikpince Ir(,ir,1,19 This is a long ond uncertain process. As 0 411»ebid,cd,udico· or andowords comniltees 
and Mls ·roos fer s mmiticl TI, 6 den,or"/ rew|t 510'f sl•rt looking ground ard find pres*schollopae- ,]rr•Ak,Ils, 
the ovo,lubility o: experienced supervisors ©Itern'tive en,pl©¥men'beforethe,orelinally coopenlionandiA/renee Municipo|ilie•01 
ald menlors lo nuppo-1 graduotes ali• nomEd tethey be bocn 'coppoin/d The haveharrisuiceisfulhovedo,esomeorollof 
enwie iho, ihry ore timeously ro·olec deci,on whe,herio ernj o cor:=t should be telollowing 
Fron one depiwent/ unothe, logoin Ing,M•niandincludepmele,„vigs- • Tronsferred Ihe max mum value of 
the range W r*reliences required. Due performonce, continued need for 11,0 -ifc delegohon to tne Executm Director of 
lo the shologe of e'perie"ec techn, 0• •kills etc Such reviews 9hould be comed oulot l/m ucture Services IRIO·million i 
stof' In locol governmentr i' 'g (pitical 'ho, leasts-anthsoef{,et"Mo-·neconia[1 allowed 

retired e ng ineers be ho rn essed 10 035,51 w ith Longer conlia,ls shol,id / 0 be cu„,dered • Appoinled service provide.5 using 
su. rv,5,on and skils tronster cont•cas ir ploce *er organs of Amactinn 

S-ots 
Re•en,dor, 

Ilis essential iholiechnica e/erise and • Developed ser,=e provider rosirs- 'hs 
Retenlion has become o mole• challenge cornpelencles be developedond/orattroc¢ed. is occeptcb ew,Ihin the supply chain 4 
worldwide, as ihe /1115 shoroge Decomes re•ogn,ed ond ut lised / mr os s,eps regulotions based on compelences 
more ocute· Mamr ·,1 ilitoa t. rete••ion hove ore ,Jul In p •e 10 0110,·, municipal stoff to required 
been rolsed, Including piogre55 nlheirc0ree••ui,du5ethel; . Se·!innelimitsperstoge. of the proc•s 
• A *rustrofirg "vivoimen' where to lead "velopme« locul government will linked Ihe 5e dates to Ilie pin,• progromme 

profe",nol i'dgemen' , nol ogain become ac"er ofchoice. and made o pers* respons;ble lor 
recogniged ens,iringthullhere Dianodeluy' 

WI·en cor,y,ng c. reseclh I 2005, A wo' 
• Lock of ou,ho • fity, ollhoug • led,7/01 /011 found tial sfudenls sludil,g civil Developed sondard spec Fic•tions fc engineering 

are •fb,e cor,y Ihe respon•,bilily and ..culargroups of pro,#s corne Inly 1.m . ponion I le covrt' 
beaccou for • & ice deliver, Grouped Theie snillor poiecli into wele no itude m·udying fron • 

r,lgr, one 

• Excessie bumoucm.cy and Ihe ieed te'lef ·© muncpolines, which meon, 101 fhese 
report:he semeleR maly bodies. muN,polites •·411 be unable to *r 0/ • Ensured the Supply 01 Comiwees 
eoch in o ddieren, fo•/ eng,neer,ig profe=ion. wishin g f. refurn ore properly const,-uledv,ith oppropn•tek 

I "'COmp/•tive 5.1. rieS homeli the future 9//ied s/t including 9,041 fom the 
deporiner,I roquiril /e produci or • Lock of oppolur,lies ond .ppoe lor Cafeer guidonce. awardirg of bursories, service 

develooing Ind reloin,rg 'rofessionol ofering e,perent,01. wo//1/8 ord in house • Used Stolus Ihe 4„key mode ville·eby ihe 
t,ai,ing should form the basis of Ir¤i•ing 2¤n'raclor opports 'he cons ultontrculling • Con... 'ppointroer' policies to ersure •hat more young oeople 0 one ample-e Irdercycle 

Therv,w desperole need,¤ .e./Inthosew,1# ¤re #mgded,10 ©nd de'eloped,n lhe sector • // sole·service provider con•rods 
knowleoge lo lead, troin. mon/ge service Fu,th,rrnore, mean Ingful/1/nogminsand,ob ./re lillie produc' ore critical to 
providers Ind oversee all proce. es. Il 1 *sciplions, c. reer...nes5,[,n moreaeo,M.m, perlor mo,'ce 
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• In lheco, ¤1 bulkser-es /obe furided cor,•uning ond buslarng to lhow involved SJ•1001|4 n mind oid mus be bosedon 
4 de"lopers, muricipollies kon Theabsence/sys,mnnukes-11 -r"g volue fcrnionci•di/)clrcos•ing 
nol insisted on le bulk conlributions ponicularly dilfic,11. Simplislic. online. reol·lime 
being /id inlo Iheir coffm. but hove Organograms muu be developed tc su · ·he reporlingono'"c numberof KPI• 5hould De 
commiss,o,ed developerslo develop bulk act'c needs of de/Mmen'. cic 0/ a" all ·hc· is fequired lo emre p·egress 
6/ruct -Ims/0, occording b ·he be cppointaa ang olle·ed workolcce trainirg. 
i,1 Jr :ip/•14'!. speci '¤ f i.,95 and leve 5 of Net.ork man/emed Im, sTores conte©' Career pathing Mic direction mus• be g ven 
ser,!•e E-ond..ds Systems. f©wn p/rnIng 010 'Jilding plon Ic egch employee b)st doe must be locied. 

Ipprovollsens, I nole but o f. s.uld Hcnon Re5*ce5 0/10 Syslems ond ooercting procedures must be 
also be reillst,!ed lo improve the eFfic ency de¥/loped, including Ihose rel/led to HR 0% 

740 nume res¢ace (HA) process. ©; 0,01&1 deporm•s Bi hovirg reol.tinle procufemel Lo5Ee 5 m•st beeddressedand 
inclucing dec,6,0/ mok ng, hos oeer Inton·lat,0,1•errs, thereporlirgburdenwoulo 
fololly rerroved troin individhiol le=/1,8 le o tl#rg 01 11,c p¤st, since repols could & 4,upricte perfo mwo nusl be driven /1 everyle¥el depolme. s As c resull ne,• emplo¥ee5 gener·ec us o siondard b,produc¢ & such 
ore oene'nli¥ nor se.4."d bi '705 wh• ""16 Closs,col non•gemen• ·heor, •diccoteg 
will be empl the oynq or need for „dicated staff M 

mar;fil;E'·OJ A••horify monage 

I. or,rec t betwe lillie' such turnoroLnd prccesses. Expelenced, 
Su®cA depolmenls. while meonl -0 supood her/l ng le process results i, delonone pos, bly ret red „cH should be considered. 
linedepartmen/. love usurped / author / 

inapprop·,0184 qua;4€d or ine*peneneed 4 5 90/ d direcuy 1,114 / .unic,poi and undern•ine the processes whick ore the 
0 king opooin„d il mon, caset. It is monoge- orrd dirg 'trictureS'o ¢ssess. Aol:e doma,9 01 lechnicol depar,ments. A review 
essentia th• tne screer,ing, seled,on and recon,iner,colion: ond implemen' the & changes Ike cor»rete 'ences "del is urgen·ly 
appoinlment process revet ·c leckniccl requi,ed req•,red i bolsterlechnico' dle,Inerts, will·out 
deportmen f: al nd HR simp'' 0/rlne supDor• disn,F• 1g theiral,•*4 del,cap04 bal•o<„9 cloy 
of odveftising. sefting up interviews Ind The need /· f:ma·ourd s'"egies to·do, oper/ions. Once o tum.rounc plir ls 
fi,oliging contracts An, intervie¥. pone| Tumoro,ic //egies need lo be d-lopad. Imp.Jil nus ikeprecedencei,111- IDE and 
•hould include professionotly regi5terec Mosler plars musl be adofed ordeveloped Annual * 
pee*st or/..d supervisords) reioling to the frorn,riul.,,oid' 4 erm,ho,slicviewsolid 

Concluslcns 
pOSillor budgi must be integrated into IDPs ·D lurn 

61, ·0 credible documenls Thedfuence Theres : reed to re eng,reer loce RepoFAg sysems be,Benon IDPI,d Q depadrne//I business government More •hon d©Jble Ihe e„ting 
The reed to feporf ¥0 mony bodies on the Flan rl,52 be clearb ondealood. 8/geis numt„M / civi ergineering prol„ional 
•unie ssues ip nion• lonmo·5 ,5 e.tramely .me mu/be Ar,zed w th se* deliver, ond ore requred i addreis #ie cssocioted 

ser•ice deli.er, ris ead 01 rest,•clurirg, 
slructures should be rebull Insteid of 
90|If,€ 51,9 oppoinfierfs, 'e, snoud he 
p-oless..lised Pro{essioncl ,Jdgement 
shoulo be highl, vglueo. Selection based 
09 profess,oro I re gis'rolion Ind experience 
ise„en,01 V•ere „itablyq,clifiedpeepie 
connol •urrenlly be lound re·ired,toff need to 
be fedeplo,ed tooffe-the,r expenise unt 1 // 

Hh'111'£4 1- time oa in.house 5·aH hove been adequotely 
froined. A could la•e sever/yeors A 
sell perpe"ing 'stein c developing new 

II young professionols'o·okeove when older 
experienced /* vocate 16 essent,01. 

AR Orgincgrarrs ard,hs compe·e,1.7 •MM,K 
'hould iorm Ihe bockbone;or develoomer 
and should ./we oil Pep'Ocm5£16 9/ os 
Cd ./sing, selec#Ion, re:ru 1nieri, Tie'wriionce 
mono. en•. e enl .- monageine,11, succes5,0/ 

plciling,coree'pilil, 1, tr•,111ilil.eveloomenli 
.: re ad ind remuneralioi• iD 5eled "id iecru 1 

1 h e *. pel le•, Pd ellti ly c, it,col a evelnp·,ent 
areos and pron•re people I•,recud . 

8/gets El be prim Iliec with service 
del,v•ry o,id sus,oir#/ Ir mind cr,d must 
be 005ed on *lue Fn. Inn,1!·, ond J ile i y• Je 
*ing 

1,..1 5.4 Systems ond processes should & red eve oped 
and lin'ed with vec'nical colnpetency 
er©Files 1o els're le our nallonoi assels 
a e odequotely developed, operoted end 
mainla red 
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STRUCTURAL PROTECTION 
ENSURES SURGE PROTECTION. 

AT EXOWELD WE ARE"CONNECTED" 

LIGHTNING PROTECTION #1111' r 
SYSTEM ju 99 

EARTH ROD CLAMPS 

1 
U= 1 Lightning P,otedion •• EarthIng 

Earthing Earthing 

MECHANICAL CONNECTORS 

4 
-1.-11.- .- . 

Buss Bars CrimpConnectors 

ittets** 
·C•CrImpel Unelh/ + 81 1- LineTI 

CONDUCTORS 

[fl ALUMINIUM LIGHTNING 
Solid Round St,anded Round 

Bare & Insulated Bare & Insulated 

LIGHTNING PROTECTION 
INIALS I BASE PLATES 

44*-1111 19. 1 
Rat Bare d Insulated 8are Brall Bonding 

Manufacturers of: 
• Earthing & Lightning Protection Hardware • CopperTape, Copper Rod, Buss Bars 
• Exothermic Welding Produck • Bare Copper & Insulated Wire 

•Training - Exothermic We/ding for E,kom & other Sub Stations 
2•ig SABS 1063/98 - Distributi. & Telkom Tyre Tower Earthing 
-- Approved Earth Rods l -Soil Resistivit• Sufveys 

- Electrical Earth Resistance Testing 

•1121 1 IMIC·C• 
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Gavle Energi (Swedish) 
electricity distribution tariff 
The deregulolion 01 Iheelectncil, marketwas implemenled in 5weden in 1996. The eleckly generallon. =les al,d /rade 

ihe possibilil,lo purihose eled,kily from any trade, whlch ueded the Nordl, powermhange malte/ (Nordpool). 

Foi the lionLmission of e|eCtr•city. ,he hy He,lija Bobodii'a Robles, Givre Ene gi 
nelwork wo• rearranged inlo hree level• 
=4 'irriss,on. regional <nd locol 
dis +Tioution Severol operoloh huve been Instfucted to wed,stribullons grid. resolling,1 Ihe quo/My 

re·urn o poft ofthe rev"ue of loco grd being compromised Mon, The lronsm,zion gild wbicn consis#0122010 
niunicipalite• ond small dist,ibution grids 

400 kV, nes e owned by ¢I,e go„81™11-4 New rtgh:s of *he •u•omer hove sold lo nev. Multiralio•ol componies colled •Ihe SW//gid" ISve=ko kroll,61) •ihile 
Thesehoveled/0/'Ene.gyoct Thene¥.Ac· whchcu·ren·lyoperclein Sweden Ap regianal ¢.0,1.,Tii.,on wh.ci• consis# of 70 10 

220EV ies,sownedbyofewcon,ocr,lessuih /q u,res mon" 7 measu,ment' cnd repons Distribullon .rlff 
cs ......ish com./, Poffum (Annil of energy consumption to 6/ repoded » 

cornpany). ElN {Gefrnao compon,) and a tew c,15·ome, flnd h•5 re•ulled Ir, 0,1 ,·i,es,•lier. In•oduc,07 commen' 
othen The local o,slnbulion nelwcrkis "finul 040 M5EK {, is,lor C.Irrfly c...mel The linancingofthe ele/ricil indush *based 
level 1,1 *orsrn-or chaiA; luperoles on Th,5,sduetolll„nmrir•e5·•er,lof ou•ornohc an the reveiv gecer#d & the customers 
0/loge/041070 W Thekn]Idislnbution melerreoding (AMR' toollcisumers whobuy le mices. 

mark i. ovined by various comerotions,lfom Seve/ 8 wponies has gone /yond whol The global and nationol demond /0 reliable 
,nulhnohon¤I co,porations lo municipalities ond Iheepergyaerequiresordirs/ledm.Rfor **wthve•:ewimmplions, together 
sn•Ilcooperotiven#orU C•rrenlly,t•e•eare houdymeasurements /,chprovides for·he wilt. Illegrcwlh ulenerg• Lon-rip,lon has 
approximately 175 componies •in 19961here pos, bil,/ of oppl/ / di///tories, which s resulted in on increase of investmenls by *e 
were rou# 220 compani=) in Fig. 1 ond 2 Wsecon·heluse see lrs,nollcornmerciols Indvelorrel,obleand robuslnework with 
Tne red line reoresents le ph,swl ondever fordomeslic,consurers bener copacity for 1ran•m,Bsion 010|eetriCity 

tfonsmission lid •e g-n lines represert The de·eg /01*n ord * Ille ,ew lows ,(ove The increming costs or energy and 
financiollmism,sgion. lesdloownershiplwge,/trietron,mission In odminislrnt,{,n resulting fiwn /snow 

R,gulafory Aulhorlly 

In /der to monitor c' regu" •he local Der,gulation 
dislribution opefolors, o * fegulat©f cutherily 
was e//lished in 1998 colled Ihe Swedish 

Ener'yogenc, (Enew,m'na ghe,en wh,ch,s 
currentll. energy m./.ir,5pectorafe [El) 
1110 works far e nergY efficient ino *'s I ... 1./.1 
El ©eve'oped •he n/work oerlormance niark¢1 Monopoly inarkcl 

assessmen'model NPAM)ondusesitaslhe ,truct•]re 

mair tool for regulotion, TW first yeorlhat •he 
El •'ll,2/ NPAM lor moni,oring ond regulating Fro ' Dere.Jcf:on i. Swede,! 
Ihe locol d;stribulion c/rot¤rs wasin 2004 
The NPAM detern,Ine5 the revenu,3 11'01 le 

local distribion oper#could a, in ·he //lational grid previouR #r -his model bu IdG I ••t,Ong, 
local nek' 'sed on o sel 01 idition5 
deM'*/ 03 3 stondard cost to operole , *.4.*Fli i *BIn"1- *f 
Ihe I d,0.01 ne/ork dunrg 11 al /.m, wh ch Producer . Ksumer 
Include le custo·ners' coord,nale bcut ons 
ed energy consumwion dinng Ille mo• tored 
yeor. Ad Irorn t, it colculoles Ihe [€]Fract 
revenue ard takes into consider/ion i p I //9%'powerme••0/ / 1 - Power balance Jl 
d,stribution neiwofk power qwoli•y 

The con//'s repoeed rev.wa divided.,ih 
•holol NPAM'scolculoted revenue, ia,ull5,/ I 
C[MIHIC.e!,!called"debilingrole H i debiling 
role Is gre*r than ©ne ' 0) if imp|ies thot 
Ihe disfributiw operotor hes overchorged le 
cusloni,r Fig 2· 5•ruc•wreof Inee6drci•m•,kei 
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/ present the tor,Hs ore gene. 1 class,hed 
6¥ 'ollge e•els Ind by luse slze. The' ore 

< Really network y olso clos5ified by Ihe 10-ure of Ihe custornerg' 
-A bu'iness for exomple o former, Local distribution, commercio 

b"inessesr K. 

1. Data Olher biggercuslomerss'¢' 05 #*tones ond 
collectiol• 

Industries have c torilf bosad on moi,mum 
Yeaes revenue - Deblting 

p.v.er demord MA/ results in an NPAM'sre.aue Fate 
additionni mvc ce nt /e end & 

quality lud-*'It ·he yeor 
N NPAM k All these clossific©¢ion, odd enormous 

odministrolion work end •hese e/a cosis ore 

judgement also co,iered bi the lorift 

-\ Vision ........... 
2con••ra•ion' 3 Calculation 'the 

thrictior•1 -work Fi¢•onallocal ) 6,(tional new{,k • Econ..,collbiroke'prohltortheowner, 
network ) .pend'luie cf re ne!*04<c'id have sufficien I Fork,tvre 

./.mer 

F:gll'•fk°'"'NFAM • Tchnological Tb decreose the eledric,/ 
wageduring high demond 

• Adminis·rolive To decrease the 

*.7 adrr;rils"tive mciogementof billing PRINCIPLE OF NETWCEK 
GivIEULI-6-04 Fa-- * Cuitomees: Eoch cusorrer will onl, De 4 M=a I.-n/ms 

chorged trtheodualusage 
7.8 Xm .W .Alin- o Regulotor Theincome{romihelo'Ah'slo 
5.1 70 k. PIll be belovilhe regulo/'s requirement 23 Km 70.u• abl. 

780 GWh The curre/f Ir,4 01 Gs;e Ene ·gi 
- 10. 9 MVTA' Subm./. The tariff is based on Ihs level c· volige 

'- co•neclion, measuring eled(ico poran,elers 
und supply :,ze. Thereore 40 specollariHs 501 Km 10 69.' UD.6.-4 e.b. 
bosedon the cuslomers 

]22•2cc '410 10'IP... 
The n,linclassilication sdoneon volloge levels 'T M k" 
b Level Cubm CIO ki, and lou level 

T"F custorne,10,4 M 

r o EL-·=U•1• High .. voj........ '10 k. ey ore 

./ I. S.b..•. c"/ o h.ec lee ISEK/,eor). an unit chirge 

1-= of electric,/ de.efed /NW/. peok den*)nd 
7]1 #.*--W•.6. 
1•9 Pal/SU•=...• capocily charge is the aieroge of the three 
774 IT..16-I highe/peok ·imes cf *e mon,h (SE/lqvt, off 

4171 0.4,/.bl 
1. Xm 0.4 WL' 0--6.A lm.·. 
14371¢:,10,·IkVUndr•-4.,bl- 

4871•5.1.... 
605•**elle, 

1 LLE Fpri mlijllirllirililtriHIJill 

..r 
*>70 66*/-6 45051 1-V'ib- 

22561 Sm»,¢h- 
115 K= Cabl• fts•-41.1 

Fig 4 Printip e o• •he dismtwl,oF, re4vor• 

requifemenls of the e•® aulhoril wom A hough r Is a comphca·ed proce,5 10 
resulfed ino fop,dincroose 'prlce•Inlhe calculote IN co•ect'onliforeoc' cvslomer 

dislribution Ir•nsler fees. and elecmcity nekoric, Ihe , deo S to have Q 
•eas©,oole lee forlhe wergy distributed Qnd Foriur#.ly, Iho l,Ja•w whic, olle/lhepncing 

of liese ser,·ices om rried and 'e' con be eoch cus•mer wil only be charged 1/ The 
M wi* di·Ferenl o ms,n orde, 1,} reduce the omour,"hal he/she coisvines It has k be 

Il.lp¤.1 /1, the elect·,cily industry ond on the 51mple k> odrrinisler ond reosonable lin ihe 
aJ•or•e• cu•omer 
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peok demonc copocity chorge is the over©ge 
of the Ihee highest For Ihot " Deok 'mes forthe INVESTMENT of the 

-9, BEK'kip' alorge fee 5,100 •44) for 
le obove of the 1 reactive powerle.el. The 
free reoct,ve power for Ihose <ustomm is 4096 
©flhegctivepower 1•v,5¢ment HV nve•menLMY n.mentl.V 

Equi.•s 
Low le•er voboge cusP©mers (0,4 kV) •re 
subdiwded cs •ol/ows. 111 
• De-¤nd ·ur If supp y fiur 80 A 

charged o fixed tee ISEK/year, on unit 
charge d electricily delivered al, I H. cul,I, I 
p cencnd capacily chorge is t·•e 
overoge of the 1hree highest pe•k lil,es 
of *emon•b (SEK/1:W•, oil pegk demond Fq . P.le...i9.85,me•e«e•*.6£•.een.CU50'n- 
copocil, charge i• the gverage 01 ·he 
•liree highest for Il·01 011 peok linies for the 
mor·h ISE]01<W and chorge fee Nle Low Voltage 
kv•r) for Ihs obo•e of the free reaclive expenditure 
power lilli. The free reoctive pole' 
for th' cus·cmer i' 5096 of ·he aclive 
power 

• Dernond gr,H (63 Al ,5 chorged a f .ed 
Wee (5EK peod, p unitchule ofe,e//crl 
de ivered //4 . peak dernond capac 1 
/1•ligr ,5 Ille ¤.erageollhe I i fee highest LV demand LV demand Fuse cu•tomer 
peak * of Ihe mont. ISEmil. off Customer (28OA) cusiomer (6]A) (goA) 
peok dernonc copoci'•f charge r the 
overoge of t9/ three Fighest forth' 4 
pe o k times for the m 094 ISE C,kW). 4 56·/6mi,09 AA'no#Il/*I•.*ories 

Rugged. Reliable. Flexible.11 
Mission-Critical Control and Monitoring 
With the Rugged SEL-2411 Programmable Automation Controller 

• Easily program with powerful logic. math. and ni,re SEL·2411 SEL-2725 
• Mix and match flexible 1/0 with SELECr I/O cards fi•·Puit[Iheine•.I' . 

• Calculateaccurateacelectrical quantit:s 

• Reduce analysis time with state changes reported 
to the milli,econd *mmable 

Au-tion Cont'ller 

• Measure temperature,4 with RTD inpub, or remote 
SEL-2600 Serie·. RTD Module SEL 2411 

• Cho-e from serial and Ethernet communication& 

opticins and multiple protoe'15 

• Use optienal IEC 61850 protocols to exchange data i 

P...ma with multiple SEL-2411 RACs and other devices Aut-Imn Con ,;°71ff#44••••• - 
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Fuse tar•11: Enargy consumption by the sarne fus. 
• 50 A -ls chorged ofi,xed lee(SEIU,veor) -hly-r 

Ond on 65age elio ge fee [d/<Wh; 
16DC]00' 

• 35 A.. dicrged o liNed fee (5EK'year) 
oid on wge charge lee (cl/<%444 140000 

llc CCO 
• 25 A is ciorged e 'ixed fee ISEIC.year) 

a94 or usgge chorge lee (ct/l(WhI 
100000 • 

• 20 A· is chorged o 'ed fee ISEIC'yeor) 80= 
• m-1 

aid o. mge charge lee IctikwhI ®000 Imin 

lAi' /4. 0 1,*ec le •SEK/yeor 40= 

on¢ on usage chorge Fee *1<Al 
• Aparlmen s lard- ,• : I urged g fixed o l i 

•ee ked''E</year) ai d 0,1 usige chorge fee app.lm.,• 1. =A 25• 35* 50• 

Fo 0 /Upe.•heonreolmale.•od,•g gno•nmen•consunies fromc Few'Wr/,el ....MWh/yel 
ThecalculationolthetariH 

To do u ,·94,srinoble 0/ ipurtial *iff App• 11-1 I · m =gy collsumplion. kWI-r co|cul.,o . u tuie[Il .*of e•elY le.el of the 
dist.,b/oii lielwo,k is moc.€ rrom tie leedlic 4000 

leve (70 84 u,ilil le loweb d E ributea votage 
2600 

[sae Fig. 4 
Sool 

-he cosis are divided <2: iollows. 
/00 

Mcinco•groups: 
• Inve/·e./9.est.le' 1:De 
• Main.•9ce 

1000 

I 'Wer|©93 
500 - - 

• Admin g·raNon 0 -r-•• - 

• Subscriplion to regional dirribulon 
net•o,k 

Fig 7 • Ahou•....&.hearingco•sunsb-ae•o•-'Wh/ye•r fo64000'Wh/y•or Fironsic col 

Sub cost groups: 
Heu- without /1•Aligl he,th,g · 10/, kW'4•r 

Inves·ment,/reir•vebirr•el 
70CC0 • I.ve......inves·men- high ./.ge 

equlpmon. 00®0 

• n·•estmenl/.inves•menl friedium volage SOOCO 
equip nen 

• rves'men·/reinvestment low ./Itoge •0000 

e'll Prn. 300Co 

Matmenonce •similor lo inveslmenU 20000 
relnvest,nenl) 

icom 
• Vointanonce high vollege eouiorne' 
• Moir·elonce medium voll•ge 

*ipment 
4 8 Aha w#hple<fricolhe•fi•co•wmesbege, o 'ewk/*m lo 76000kWh/yeor 

• Val.lenancelo·.iv©Iloge'.uipmel 

Powei loss Hou- with el,ctrical h•ting . 20*, kWh4,ir 
• Power loss in high voltige equipven' 

00000 -- -_ • Pcler loss in medium ,©110 ge equ ipm IT 
70000 • Pcher I.ss i,1 lou vollcge equiprn ent 
00= 

Admin.ration 
50·CO€ 

• Generoloc•in'llion{.leconpa. 
i 40000 • Administ·ction c' custon·ers connecing to 

900¢0 high vol-/ge 
• Ad"·up;of; 0, cus•omen c<>nne"/,0 200® 

low Yoltag€ 1200 

Adminislrotiv due •0 cu•tcmer segments 

I osi o 'ne c¢rrinistrol,©n expend,I•re s 
1 

Ag V This/•he-serlhe'Iuic'•Fiffwi]Jhe/•ed,n#,e 
reclly re'led k> a cuslomer group Mt"Bwero•d i,o• on rhe j,J, gize 
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Subscription lo regional dMbution whick 5 propo,tionel lo me odmiristralion The p.wer col is spit In·la fixed lee ond 
neh¥ark cosi o fa• 10, tile usaqi· powei m hugh energy lee 

derrand xd one forlo. 0@nond (,hich ore For cuslomers' consumi'g energy (Ic/71 lulure larlfi - a •emonable lartll 
derived frorr re·in•e,ime /, main·erorce, the 

and power •kWI 
picour·,oril poft to lur suLscriplion o the Since 'he in'roduction of "e new lows 

FInancial €osi. region/ltronsm,ssion grid, power loss ond to memure fhe mon·Fly consu-Thon 
f-nciolcom tnenlheenergy Feewhicn is d customers'. 0 ·eosonoDIe t¢fi4 iS Similor f© 4rveslmen:. 
Iwded b, -he propomor,ol quantity 01 the avoilable. 

Grouping o• expenditure per regionol Ironsmissic' grid god powef 103s The cvrrent tor,IF for cus·clier wi•h o {Jse 
Eulomer colegory 3 ge• the cofrect tonff b le low vollage tord: impl? 5/ iusto nef with Ihe some 
Portollheexpendi,•reforlhe HV[70 k/, yd Custmer. fmm th,spol/,wecont,nuespling fluse r'us lo u,y o, tne, u fe 90%/ Ilie luse 
MV(10 kV}equiementhn·.lobesplituineig .added allocaiertorl'•elon ve••cge ah! ifrespeclive r ley use thet po•e. or nol 
the MV and Lv cus·omer, 110/ we do inlo lesubcotego=. nc· So some .stomer 're poying For others 
hoveoslorner'/70'/whileexpenciturefor Thin•portion,sbosedonlheadminstrotio• consumptioll and some othef who uses the 
'equipmen••onl•for/c•sic,•er, usage power ond eflerg, sub cclegories ent,-e potentiol o{ 6 fuse cre sibsidil 

consumed This i; sirn,lar {or 'he gigh vohoge by Ihose who do ,/1 utilize Ihe whcle Ise. Iwer o. cos:sgres,milarblintiall¥w€ 

colculole the power loss er eoch vollge cusIK/difierencebulhalwedonor Fig•6 9 llustrate #egreotd,f/ence 01 
rreasLrethecuslcmerusoge fuse suppl,Mtor,0 ,o„,sumplion belween 'istor,ie, willi ·he equipme/ ond split it between no lood 
L·weas.vmelhalmese cu®wefsuse 0,9 01 some f.se size. lessescrd lull·too d losses. 
Ihefuse Inths•Oy weconcc culatethepo•ver 

Th•s o|k>c"'on prir. 4 01 e.pend lure is 1.,50,0 onn si III tl e e.pendilure between thrn-1 Conclusion 
eas,topol•¢oeverycos•,•em (see 45 Our choilenge ¥411 be to teach ourcu/omers 
Addmoll,hese expendi„wilems¥.ouldregult Thene;LIslep stospl,1 rp.,ill•x.Adw,oun'10. the difference be'ween ener• God oower 
in Ihe lotal expenditvre per rage cotege' Ihe fuse adomer in•o,her and how ·he¥ cmegofies con m•noge thei. erer€y 
*ich need,tc be spli, inio Ihe sub co·ego,13 co•semplion in • effechie wow / the 

Here, 4 ossume thot / customers wi·h c 
same Mirre we believe 140% wilh the new 

Frommisle•el,#pendr;ureresumng Pon. ce•o,A•ehe,elhesame,sugeondhence for H. we con reouce le po.er peaks Ind 
:he nig• voltage cusk>roer con be spill a •.hare Ihe cosl for fhai u :,u Jill of powei 1•e reinvestmenli. Ihe curierl network 
diffemr• fees 

Herce, Ihe expenditure is alloccted into eoch Slmu|loneOL5|7 reducing 1/ subscriphon 
6 /EAB,·heYOr.gruupedin'o o h*ed fee 'u.cotegog c©sl -0 Ihe region/onsmission grid 

.. 

@/1/'4• 
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Issupoler-6upp©•rol•ree br•nciol 
pr....rulall......prnert ®=192 

T.Bl 1, ®WIF= 
We are 
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ai•SCADAeq J,p:11• 
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./termek,-9-,In 
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\Ne do p 
S•b8* * 
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Emerging best practices to curb 
non-technical losses 

Met®r equipmen, tampering and energy /heft isa widespread problem· Supply au hormes experience losses rel/ing M 
ta mpering ranging lom 1.25 - 58% of total revenue, The inlent of tampering Is to reduce,he o¢,ount, without reducing 
consumption. 1, is by mvefraudulent· Ilisan e,/nom kond ¢rlminaloften¢®.As •he cost olenergyin,reases, ing;dent, 
01/amperingard/heltwilles€=Iale. Eneig,/heland melerequipmentlampe,ing MUST bes/oppedand perpetrators 
musl be taken lo tosk· 

Inlroduclion b> C'audia (OefZ€. entegfle Co,•Ir/ SYS+Ornb 

Re(iders o{ this ·epo/ muy ned Ihe r heods 
iri ogreeme' b. .. Il Iii, ore so few 

d sfribu ·crs In I gil of tie eiergy cr sis doing onything Frnoclim about delerring 0 e oc ive p eve i, lion 01 energy deft hos 12 Wh, is not more eliph•,5 ploced on never oefore denondec s•ch des•erate the detervence of meier lompering ard 
I'le.or 

e,ie·gY 11•e4? Why •' 11*Te such Mide.Meed 
relurtrnce 4 to genhe ®sics n ploce' These Sllualion¤1 anal,sis 
9".shans .,|| hopofully De "swer" b' 

-hereoranD ion cornin/reison'formeter or,elyzing field commenl erracted through 
0 [C58 sllycond.Jeed by Intear,4 Cortro, equ pmont lompering Sorneone v.tr,!s to 

5,/ens (IS) The c.se study rele'h Insume energ, b'tdoc.nt.Irtle p.¥10' 
nterest,rg correhmes belween suppli + And i· Ee gets/.4. wi·h his endecmurs. 
0Jlhonties wio hoved,srplined niti/,ve• he•sguoronteed,©doilogain,undogah 
In place, who use urn"17 numbered seals 1 !5 devious bm ,/hos " proven before 
Q ld w lo have been *cess,il in celer·ing /,re 507 hope 01 cu·bing this behm our .: 
90,1 technic' losse' The Case SIL[0¥ 0 5• Hevirg no deterrem inechoMms In ploce " nighli#ts tnot l,nnagerreni ccnil,tre,1 or generIC CleS Ilike lead sea'5 or fprn as) 
p-ecedes The implenentenon 0,4 sirrple which on,body can roor,pulote. find. 
Lontrol measures oll / which supperl the borrow or buy. ploys nght ink> 1he hands o 
suiess of a dedicaled reeue protection the peaw or po,ties oehnd 5,6 crimirol 
•regrcm· behoviour beco•se the supply oulhoril 

5,n,ply ••s no rehoble recourse for octicn No su.|¥ luihoril•, on I glob/l K.le wil ,impvcontinveon,taperpetualed cycle 
is imm"e lo the pre•yalence / meter Whal 'relhe Implicalions / this unle,5 mom •61 *stop orolle©irdeter 
lon· Rering and subsequent e iergy tbe# perpetuated energy *he«/ rneler tompering ona ossoci©ted frar. 
The e i• a ver, definite correl'tion oetween Plorged,nie a reurt %,g, mis il nioy Thrs poper enes no' orof"h 'o Kcoverthe 
enlries •hu Ick„ I firm :land •o redLce not be so for le,ched /0 09 bule reasons .•,hich hove led some to •h,5 mommol 
lei- lo5se& 6, gelli•g Ihe basics righl and poition//the energY'r:sls'011•e neHect./ Pra, r slluWill r,0, will "i' ./pe 
{ollow,r•q "c,jrster5 milner i. which energy 1.elt, wastelul elaboroteonarmyradofioluticisle,udic,el 
• Monogemer,1 cof,1,1"tmer,1 to oddressing Li•geondner pay,1,/ho.beer, iundled -liolengesindeolirg-19 energy/,eves 

11 e problem - adopt a zero "ronce 
policy 67.licy makers .rio suppl¥ outhol,% In N suf'tres . soy I. I love /65/.ed 

Ihepusl Theirnplitulor,sofet•rre"ling re|uc•once ficm • mplement.g I ded,culed rele'le incuslry 10 9Jcnhfy the 
/1.]laclior orogic,ir,ire wilh .f!0•vroble onc painful. pe„onallyond econ©rr,coll¥ scole and :i,on/or, voloe of non lochnicol ,• 
cbleclives 1 ri,ake rele,ence 1. research recently I©•es pre,wile'l i ¤ pnrt c'Inr enti-' and'r 

, Replocingorcicirleadal/feruleseoling :onduc-ed bv Mr Chris Yel ond, per,ops b, drow,re youl otlen],un to the 
nelhod5 with #lic, lomper indicolive, -aging editor $ EE fvbl.sners . 0 P•eviously .emionec .to},sli:r., the wa•te· 
unlqwelY nunloE ed seols 2 article pub 'shed ,/ ·he AF/ 20Ce of me·ersealingwi,Ideser,easlig/1 more 

• A ded,collon k> con·min ly uwaieliess, "# 01 Eneig,ze. he recorded his e|evated ion< 0/ irnporlonce 
bing. edur/,on ond •espon.rb,Ir¥ findings, 0• which I e•tracl the folio¥. tror ng, 5-er Whot ore •he 06*:I•es of using 

the impoct o• lost revenue 01 the uniquely numbe- seals? Pioblem delinitton elect icily 0,54!bution indJslry due to thelt • .ting occesb to clit,]In ports / 0 
One asks /e que/or, Whot is / the core and 0/id electricit, 01 2 934 GW•, per devILE. (irteterence, ·heft. vandalism, 
ofe-ry bumness' The cinswershuuld su·e y u·Inum ls.]boul lb. 34 bill,{]n per On,1 Jig • 

safely) 
be· M¤king mone• k> be •ol profit,ible " shad be wed ·hol ·he non-techn„ al • De,er tompey ng Ind k> pre'ide reliable 
0,11 subtalncble U•lass Mply outhorihes losses ore equivale,1,0 the Esk©m torge orool oflompering 
en•lirace a ze·o •ler¤qce attitude /,vards soying/3GW E.enwhe·,·hegen'folion * Iderrily "painl oil'ibilil 
electrilli' 11„e'es' ./ ierg, t.eft will con·ille copac ty p.blem / solved, I. fir'r' i. • Avisjo| cbeck,ng ec•Dism'oodosan unabo•ed orle will <eep on er/Ing 0- /0/1011 cided bv energy left ond no, integri) flci] consunier behavioL;rand 
pofilbil ty and s.51/1.bilily of ener. pay.el will 'ct rrirac'lously go ..ly, t equipmeNstab 
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DANGER 
/444-/•-··•1• 

no trespassing * 61['11 

• Thepresenceofseols.oldo·stheq,al , 'The seol 30,5 STOP, don'l t,Y o get in • 37?bhovelornol saolingpolic•sinduce 
0 0 process o work performe¢ there','Theseoldrowsthe ine,r /,sand, t to cantrollhe use of unique& numoered 

• To,clidotelhecolibratic, seals, 0-mele·sto elimino·es/ege'oreo','A- isod/er-t 
SABS Idards todscourosecde,iousaltempr.·Theseol,s • 919bof„ersof leodswl:&fer.esconfirn 

• Eisure Ihe i.·egr·v of the initio a .01/dogwhichlrggerssecondor,octions', 1he ineflect veness 01 this seoling method 
Co,Tin•ls!,1,11!rl These'lehe'fingerpon'loso,YOUDIC • 4296/recvrrer-;,0/•gpluslic•ung,ely 

i numbered seals. Ensureprocess compolandlreceobility IT''tisc visualworning i/youore inbreock 
fro•, the -t of Ihe meler's life cycle wellcokh ycu' Te seol islikecmouse· • |00% of usea of Lniquelynunbered 

, Fee // •ampering i5 deterred more Cream or oudir trail oloctivilossocicted Imp. if ils leoched, we have proof ord seals 
con 

with thai ilem + ' oction succe,dull, 6 wher 
'A seo| u:,Dg fefule:, le(]d metering *nent to Ke moy nol stoo Ihe entire sealsorroseol: 

prolle., ovt .lie lili 01 / se/ step . A,¤demle definition colon ng 
• 58% 're using unique, numbered seals the Droble.'' A 6/ s the irrefutoble pre• (p|(,stic, ™tal or self odhes,ve seals!. 

A securl seol is o passive one ·ime tha·5orneoreisactinglrouduleolland/ch 
Ilocking device, • 29% WI' I of Uniqve, 'ena' users he|ps is,g uniquel, numbered usio pfoseculort™ent/|/5-recover seols, h¢ve roor,wdequole dc-/95esin number. identilication or bar·code tha our revenu','The sealis J vi„/ indicotor which uniqueseoliumbers¢id associoted 
is u./ M provide o Tellable india or of/e Luing, or „rrour,Ing thai piece ©f nlorm¤tior is recorded. 

I lempering •Lrioulhorized -mod or meter:ng'qupmenl'. • 100% feel O Sell .0<king 'stern would 
alempted removoll or entry In oddi·roni be of be•eftl (ei/era simple paper bosed 
69 virtusol i ·5 cons ruct on, Ihe /curity seol ..Ingsfrom o .se'ud, s,skm or-b basecl. conduded by ICS provideslimited resislonce / an intentionol, • 61//Ithecumentleg,lotionis,lodeouote 
pre-rned /M utlempt / open it and gain IC „ ril„rkr,1 on 0 -se sluc, invoking 9 in codressing -ie :ever,17 of energ, Ihe4. 
•cces3 •othe me ero, me·ering equprnert unlities ond supply mulhorities in Sou-horn. I 53% oloce an empic,ls 0, conlmunit 
thot,$ seolec 5 tne 5eol 'should nol Eo„tern and Central Ainco. The re,ec,6 wos aworene55 ¢raining ord edLCOND, 05 
be possible to maniouble ond breach a conducled over c period of 4 months and por c· a succesg·ul revenue oroteclion 
seol wihul clea• visual indication Ihereot Ihe responses,]5 ot '8 July 2008 indicate•he priqrnmmp 

nor shouid i· be possible to cavibilize o following 5+ats cs. A qvontiliable 'befo·£ and /„ scenorio 
Seol 20 construct 'nolher {Jiclionel seol • 100% experience meler ecuipment was difficull -c do'vine,1 os niony o: rhe 
5ea 5reqJireinspeclionloind,cote whether to npenrgondenerg, heh. Therepo/ed e/ties reviev.ed ho,re onw recenli, begn 
torrper ng has occorred or -ry hos been per<entoggolannuolrevenueloss/8/ Insirion strotegies from wsing '¤ 500Is, or 
a·fe..le' energy Ihelt ranges bet•,eer 1.25% ond Irod seals ar foirIJ!es, to uniquely nunbied 

58% olotolrevenue seals 11 is estimafec th/ ve<]3Jroble 
A 1.er/1 viewpoint: 

100%.PO Med,hatcon,umersoremos, improvemen-swouldorlyreallybee,den 
Ir.ler•glingl, enougi. many users of like , toellgoge in froudulertact,vili„, In offer two to -ive Yec•s of dedicated. 
se.. reveive pre•ellion ollicials lid addilion mea "ced 8-raleg) 

indusfry p/vers coo,ure very ad ' !690.epMedthollhelrowns•]forel,ost Theprillar,co•clisiono•ed-&·hls 
assoc •tions when a•ked to deli,ie o'•eel' like , Moge in Iroudulen• oct vilies m Exhis thots'oplyouthor ties who utilize 
/1 the follov.ir' colourlul defiri,tons . /96 reporled Il,¤• corilroc:lori,]re olso leud ieuls ul ge,mic ferrile5 Irc more 
have a commo• Ihreod il is o cont·ol •no likey to eng'ge in Imudule'l Gct vilies v'Ine·able lo non •echnica losses ·hon 

woming rnechoni,n whi h creoke' 0 aud t . 8,96 of utili¢ies & supply cuihonies those supply oulhori·ies 0,110 hove slcir Jen· 
trail ond *er breachec, should lec d /0 0 htve dadicoted Reven,ip 4.1,·cti. seoli,g policies ir, place,coupled to leuse 
secon<oction pfogromme, cl p|ostic, uniquely n.niblied •enl• 

/0/J .*/ 1 
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En,rgy Division Raychem RICS-3133 for Medium Voltage 
Cable Terminations up to 12kV 
This newi push-on Unscreened Separable Connector (USC) provides per/ct 5/aling. electrical 
insulation and an electrical connection for all Raychern PILC and XLPE MV Cable Terminations 
It is designed to fit type C bush!/gs profiles according to NRS 012 This USC complies with the 
requi.ements of a lype 3 termination airangement ir•arcordarice with NRSO12 (SANS 876) 
arid NRS 053 

• Nontaclang elastoiner c houe,Ing w '11 excellent e.obion resistance dielectric properties 
and environmental resistance 

· Design ensure, correct installation every time. eliminating all leakage currents 
• Superb performance in areas of high humidity and electrical stress 
· Fast and elly to insta'I 

· Designed to accon' mod/le Irimped or torque sheer lugs 
· Compactdesign ensures maximum elect•,calclearance' ..t. 12.V 

· Suitable for use in compact SS€-insulated switchgear or any other MV equipment fitted 
with type C bushings 

· -ully type tested to MRS 053 (CENELEC HO 6291 62 2006) 

Technology Integraled Solut//3 
Powertech L 

TIS -echnolc. egratea S• •Itian·, 
TJmmle Nortje,Tel +27(0/ 835·8000/67.mall Inortieial,-com 
Unit A 59. n Crescent, Corper,i•e eark North old Johannesburg Road (K•01) 1 Tyco Electronics Gand,iespark,Midran'ext 103 
R-hum TE ingr and 70 E,ectronics * rki Ourcommitment. Youradvantage. 
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-4,· 580¤ndorY conclus,01 5 1401 strong The pwiefeedbockislhaloworking group aud t•ng 015eo 5, 
feaaersnip and locus in dra•gerlem •,¢5 6•ed, cha.pi©ned by SARPA on"e rebmed seals: 
v,derplns ·he succes 0- any mbue sabsequenlieoN,:Ihel)Jb|,59„go[NRSO96 accurate 'e=ord :eeping ondi•Io 
profeclion endecK Brf ? T'i€ 5/969 01 ele<:fric#r mek far5fer©,•10 secur0 daicbc:eJ 

<nirdy. cornmmty iwcreneis Noining A lummary.IRS 096: Sloting 5 ed' 2,500.| 
enhonces buy·in and =·opera# i. lerms st//daid for elecirlcit!. melering • The coc,menv explores vonous scaling 
of energy 'heR prevention and rego.,rce 

equipment op·ions ovoilchle 20 the incuslry A 
strorg releclio• of le¤d se. is voiced 

The purpm / ·h,3 NRS specific/,or !5 lo oid hopefull, ever,bed¥ to whom this Od /4. ine ojd ©dog, 01 what you con·1 eibli# and prorpole ur fc,Tr /quirement paper,s direcfed.,sg.vcre A b'| e,]511 re. you con't m.noge' we echoed. If 
fo- application ir the *n AFricon ore rot 

ur e•adrcit, proollies lie. Me·al seal' 
do,0 1, unovoi|oble or Inaccum-9, tnis 

disirbution indu:/ It idert:.i/ovailoble scaling fecommeled'ub'lles........ 
alsoneed'tom b poinli•eny 'Pern•· or,2 high v,Ine/bilil¥ ke lampering The 
to con·Qin nci tech• col re•enue loss cptions ends/s ©u· guideline5 4 /hence doc••entdoes mokeollcwonce 6, con,ro[5 p,per w ·nin o re,enue or<*ction proces5 No 
In·Bgrity Contr/15¥„ems nos bsen cio/i, * Ihenvise known c5 securi·, Iobel5 

forrralised direc·;or ond gu dence 0/,molter and Involved copfer ferru'esand w,rerbuls'reig,y in co·ope.•ive p•e• :Arph fevercl of meler .pment se/[ing 'S pre¥,0/6 promoles Ihe ./ of of ehe enlities es,/caed ond haie successivlly uniquely nurroe ed, 
existed which pfobab F cortrib $ 10 the plos•ic sells 

deve/ped opprepr,u/, p,dical *d cos• 
'fedive soll-icis to ccmba re:L'-,ig ignoronce obou scaling, Thestondo·d I ing the •k•gl of le docvment p.poses o colour code 

p/vides 
me'r Timps,nig cid e'lerg, 9 onsvers o widespread ·eque„for fortcol·less seols to identify unouslesks 

I /#-tu' guide ine 10./1,•age on e•Fective performed en tie n·elering equpmer,f 
Reosons ciled for Ihe lock / meler reve*e p.tection process by impleme'Ing Ihe©ve··ebt 
scaling ands,01 control Eimple seoling prolocols to cote c &10 4 
• Ne ded,cored Revenue Proneclion curod¥ (]r.10 e,ura ·3 „itegrity Subsequenl Al·hougl, lhe creohon of the *096 m 

nital Wc to ine *Jes, m,ed / thsSARPAcorvenlion in enemel'i oosilive developmeot which has 

• Igno.,ce odrhe problems OSSOCIOMa ..,h 2006' this gw,delline Flas been developed and ven Ihe nduslrv o rn=h leeoed lool to 
03' MeHed,yeme·hods cfseoling pulahed. NRE 096 suppons Ihe NRS 055 - enhonce theirrevereprotection endeovouri, 

code I [gr'ronce of le lips 'hul ... be of pradice for revenue proteaion. it is nol mondcto, / Ighl of ¢he staggering 

irnplenenteotoer,sure&#errnrlm/t -0 sumrna,ise *be molip¢ir,15 01 this s·at: s•ics highlighted e/ier in $ 4 ®per. it 
concerns ne thal ·his standord canrol be specificQI,or. 

• Nobudge'ollocaledforqvcll/·uniquely formol,Inpcsed on The nonagement of 
' The document * out 'he requirement' 

nun,be·ed seals supply c•thorities who should be directly for scaling of elec•,cily rrelers ond Te•ofed 
• Apull,Yin' 'plemenlollonollherecessci oncill'Irreleringequipmenl accounlable Forlhe p'evenlion ./ ce'ence 

collrc 5 ©fe)erg, Il)eji • le cocumen'prolloes'J,dellnesonthe 
• ......lowinimpolancerequlf i. foles ord responsiblies ·e oled te the The lise o{ gener, u,-nurnbe'ed ierrJIeS is 

moragenenltcws •arogemen• of seals, . process for •till wides.•rodornongs,n•unicipol,liesond 
the monclement 01 seals ond provides • Ac/thy In peoplernal'Imen Eskom os o Aole. This archoic melod o 
••formlo'ior op •he requi-en·ent; 10. 

I Lack of owne,ship, whose se p·oblem is dis colled seoling creoles ¤ fclse sense of vor,oustyResofseols 
O•WoyP securty ond con•rol os Imis nothing 10 

I The .... gb,ecli. of 58c'rrig on, Im 
i 

9 *citond mcnilor, yel, this n,ethoc of secling 
$ •her, been any progress? of metaring eq J,prrel·,5.ensuret. i,inclvded nihe NRS/60san'occeptable' 
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Regulatory imperatives to stimulate 
competition and market entry 
The paper is based on ihe h,polesis ihal more compelilion and marke, flexibility is neiessaly in the SA market to meel 
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gre·en eartlie.*er¤I,eol lhisgrowlh .*00 - 
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some 187 lice, sed •hissituo•ion mL vIA,im .Al,hougH producers 

|ngenerolincuribe•idtnulgener,honison The qued,on „er, inses us 10 4/ki,c ol The [riefgy While Pa,pr (Ewpl / 1998 
0'100Po[Y. due k E/©m s srong don,noice "cureand regulatory Irlitiohies w 11 provide cleo fly "/01.35 g¤vernment' intenhon 

WEJ 2.8 
39 



.......... 61 st AMEU Convention 

regordmg the inlroduchon of Indeperdent e•lubl,•hedihotwil'gruir,JII oinyer•OCCm trading ir 5outh Africa will begs/* ac 
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oopio,ec p•hcle sector parriclpolor in Ihe payments tho· will be,mpose on the IPP This u clone •rough the deve electricily indust/end decided thal lulure opment for the ovoilab,ily d the Irorsm„sio, 

of the electric,1, reg'I,rion regime 'rid poier ger,erclion capecily wi,I be d ,•ided 1·em ard the /e thereof and right, 
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developed THe is wilh,3 fhe electricily 5tru:16re 'ho· was en,isoged dep'Cled seclor would stop forinstince o municipolty'o 
without hindronce ir Ag. 3 b,y electricily direct, from the Dc,Ing 

Wind Fa•n. This 0/islhe possib Iii for 
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pr vo•e secfor poilic pollon in power /903 ore concerned, con be sumrnarise¢ n . The DME pah" 5 ·hol 'hs pircuring 
generolion Te pannlogand deveop,„rt Ille fullowingpoints enm¥ lorthis energy Must be scporoled 
uhanimissior """" w"Id be underkken , Cobine, decided Ihollkom will bele frorr le 0/9 operolions / Eskcm 
by h worsmis"n comp"m, suoleci /0 -he s ple bu,er / all the po.erp:·oduced by Currendy 'he mechanisms has '01 been 
gove r *s poll/ gidelim. I/05. E/- will buy 'e copocit, developed lh,s{or, rron, 

the IPP ¢rd " kiter will I -he 'elle• 
D„ing 2003, E#kom implemealed o rev,sed NER 2002 Aher guidelines the distrihution ·estruclunrg ond Ihe 
business mol / prepare Er cepady 9 lormohon/tr•e six RED'slhesih.alion For N/produced in 2002 wrne gLI/Ines to 
requi fements ond le inpending rs&trwt!.Ii ne u 
by sci ·ling ils business Int© reguloled ona ion 
regula·ed divisions Eskoms core b„iness, 
J# sfralegic sl.pper¢ ow,inesses, ond toigel k morkets •ere reviewed and agreed on 

/9 opprogcn was ·hal #e gener©tion div,5,0,1 
of Eskom would conl,„e 20 be Fa• c ' Elom 'Irm!- eemen• _--<-- -«42362-h 

In 2003, !he power 5·at ons in •he divi sicn 
m poired loge/er / For. clu•er5 Power PL•Cha•- 10 

--AL"ell-/' 
prepore Ihegenerallon sec•or lorlle, /Illy fo Special 

Sim=*r••g / 7.T= Trans,nission 
\._/.roomen/•L_--/ 

The ·ronwission division would ],e, take ....... -h 

respoM,bilily forlhee•fricily[]ne Wo·Idwide <-firrf.greonifip- 
tronsmisslonls o no·urol monopoly,n South 
Alrico, or ehicient grid operator ne™js k>be Fio S Cur,·MI g•vern•••e.,ic' 
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New wdeli,•es hc.eno* yal Dee• developed 
and pub isnled 

lessonsfrom S/·Soharo Af,4,01(5SA) 
IMA€] / Intern• 7 I -*' Regoloro,yc•rorge•enT 

1 t.ikon, •nam-•• 

'5«- 
A ---7 Haret,lon8O% of ZA countries 

1 
1 hod enoclec o power sector rek>rm lo•i, 

75% hod eger:erced privole porlicipction 
m p..er, abol 8 had corDorot,zed Ihe,r 
slole A-d utilitie5, nors iwn hol{ hod 

11/4.1 t. es/oblished o regulolor, aic mo,e thon one· 
1 1 ---=L I thi ·c had independent power pmducers Bu CU!,1<•rl.1• 

kilig Fluie odopted Ille ¢ull ronge c• 
reformnieasu•/5 Mo•over. refon·nprogror.5 Fig 4 Li,ni•ed ener], fng i. So• fh AllcJ 
typ cal , followed on 0/hocoxy tnot©imed Q 
cre•ting compet tion omong pri·,ate electric ty 
swpplersbutlewene'g' markets in SSAore 
laige erough 10 5 Jppoll ·he ,lulliple s• opliea £ Al.1111®.1 ' 
neededio·/comp€+itiveeny;ronme91 Power 

e'=7-9 poo' ore the on|y cillor 10 ,/roduce scme 
corrpet,1,1,11 

To fedress i·s ch„ic IPP 6.,nuflt• for power snorlages cr,d 
SA moke *on,ble progress on ele:Irificalion 

I -,tor - SSAneeds /0 nves• obo,+ 3% of GDP in / 

powersedor, no n•logenerotionc•sets. oia 
ol ocole c sirrilar cmoun• for opera-icisond 
moirterance Bolhwoulc beas}·arpincfeose 
from cur(ent levels. Mic nves ment i, 'e 

powe· sector in IA currently oweroges 10 
morethon 0 796 of GDE .,hile 296 01 COF m 

Ag 5 ;PP bene.. Sou•h AU.,0 o Iccated looper/// ond mainle,once 

Table 1 provices oqvolila¢i,euid mt'9ding 
I•lhe slolus q,0 i' lore counlles 1/ /A. 

C..M,7,0...r 11 4 jit I t \1: i! h l Il stppof:5 •He survey by the MF ·hot ·he 
total marke- in many of the couitries are too 
hinoll for proper compe+Ihon ond even H 'e 
prospecl For nel .... e.·ries( I.I ore 
good merely by introducing such o morkel 
olonedoes#solvethe powei *oesollhe 
poe,cu•coinlrv 

. 1 ....1•0 
Ir .e o.. 

, 1 exper IIci o the ./.0, in 1.1..] 2 1 
To'zonia dur ng 20C5/6 .... imperot ves 

I i ...... : ti: 4 i•• T--t ' _1•i cen be idenh{,ed /5 issues lo be cnendac 10 
1. 1 --al 1.1-1 ZIE 

n ensuring IPPs contnbutivs success+All¥ 10 

1 - 1-IE :! phe l// need / le ene gy seclor 

T·lese issues will oe hughl ghted in 'he 2.- 

lollow,rgsections 
bl, I . ve com•cison be f•een sorre 52 rou•irie 

Inzonour,[1501*liT,•C 

suppon Ihe eslo• en• of IPPg olong •e • EnsLremor<eceraln,yond,ronsporencY ®QA wos eor•arked by ore 01 ·he mogi 
Enit ul Ihiiking Amo F· olhers •heemphosis req,Ired by privo·e investor50 cripp ing droughls in Eogem Africa. The 
ot,hel„r- wostobnngbenet'"5 per Fig 4 , p·/Hote ioir anc tronworent elclricily cluwerof (0'indriesnime ,LJ'urd"Tcmcnio 
Tie main emphasis would hoie been to prices fo•-hecus,omers, and <eny' depending ?,-0,1, on h,dro 
• Encourage Ihe porticioollin 0- the IPP • P.rn/·e b g' eveloirellobilit, ald'uoli• Is I gene.fing source were oll seve'll' 

iii Ihe power in¤rkel 0-1/ppl,, 04/tad ord hili• lo ieveit tr; Ii,1, shedding 
, Ensu•e that on open and non. onc expensive 0/er iherm/1 gere/110' 1,<e • Suppo M renewable and environnen/olly discrimiwive occess to the ·ronsmission 

aid d,51(ibutiOn neh·.ofks :s avoiloble friendly tecinologies and divers lied d esel and •,i plonts. To fw,theroggregote 
the situation glob¤1 worining coused reSO(J'CCS in 

tool ,/w/ pirticipon* 
generol I higher thot norrnal demand on • P,ovide fo:r urd Imisporen, pricing • Frcvde o regula-0/processtiotensures 
a¥ailoble slruclures for moru{acturing cesourcemag cc•ess or,• L5e of the commercial vioollit• and e•onc·nies of 

transmiss,0, wd d strioulion nebviork, slorp col -15es In sco egorthe industry perlicipon,5 erefgy oull>ut• he cos• 
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consived 01 vorous modules modell vg . il,W 
-- 

'sas rellected in Fig. 6 
T.'-co OPEX 

D,rnandforeca• T)¢&DX™q•Ir,m,nt, •nveshne,*• 

T e Tanzonic exomplewos bosedon berrowing 
wortung tand some irves-ment) copilol ·0 ,:oy 

=21 549 short lerrn operoling debt and e,por,lie •·il,4 
./ busine" A calicote b."ce between eq• I 

1 t. 1 and // were conslecled .. on g .* 
mo:ter plan for gene... ...ssion Inc 

InvaMments distribulion -his evenliolly wos wodeled in 

searal loriff •ori©3 for the •egulotor 

However to under,land ·he L,ding 
reqvireme'ls ago 'sl the 'tillry'$ ne m 'e 
ersure susto,nobilily A •vorio. .en•nos tor the 

illi genera•,on opnoni were Dum and lorg lem• 
rnarginal cd 01 generolion #s calculoled 

As,umplon• ..1/ improvements.·the f ncic. I ..... 
FRP and wma,nobilily master olon has •icked in 

Thegenemtor •ixisslownir Table 2 end Ag 
8, wilh Ihe rew'·ing LRMC #opm in Fig. 9. 

Fig. 6· 5,r,clure o• tuwess c,©Domic moo•JUg . 69O•ell, t.uver• Sumfr,o• 

M. A•ricon c./se/deavo•rloslruclure 
tbair regulation ond morke•s n a wo, t© 
ercournge If' porlicipollor H.....0 le 
old regululioi• .lone does not guorontee 
gdequale power supplies. Prom ihe Tonesm 

' //•/0140 1.--1• ,.-J- e*perence 5evera| lessonscamet the lore 

74%•i=] r*-B@=im¥,1- . • A well planned generotion rri, is 
essential -0 hedge agoirs• droughls, 

i 'J3*»ve,tment inpul to comt of sup,•1 ils ng oiprces Ind ccolsupplies< Ina 1 Tanesco Financial •non i c.....cl fuel'ource©, 
I Long te'm c. p.'Ely p|on'Ing Irc 

term margir,al co• Ts •uppcling revenue5. 

I M./.1 tronsporency o• |lag .r 
ri,arginal coE•tor IPPS, 

. No .rirrin/ory morket ent' rul. 
• El-*Pncea |-•.....,d.'.#I ioilpi s ord 

• R.n'fenced cists be·ween notiono' 
ls·ern real,rement Inc 'ae of P. C-torne,a 

Imperati¥es for SA's power future 
R 0 7 /,ives-r• grvc.e 

Curienrsfo*us 

C' IPP generafion ve 5 own: ge'le'll|lor 074|95,5 403 requimed ·0 rootch griwing As desmbed i,1 6 s pgper, the currr/mode in 
funded diferen,ly Decarne o reol horie of (a suppres,ed demcnd wi'h thechooging SA./w a *le buyer and -u• h dc ntit 
con*enlion o .w ent'ant5 I the morket ge i.... Ix- moiy now frcm bolh pen'loralt prpvide reodi , oper occess Ii, indepeacert 
become essen·,0 b prop up me demand and irmpirary 1°1:s in rormol 0,4 prodise poll cipats i. the morker If ilie ,„cd' !5 10 
reqL,rements tsoonbecomecleoill,/le ievenuebecurY,eseverslyoHectaddur,nglcod i•/ullyulill,editimpliesth/the/lmir// 
005, 01 unseived ,•neg ond the detrimenta 5 hedding whlls, operational exper,ses often will, Ig ·iel on,j ef w,Il,no b,yer is o pplicob e 
evect or ·he economy had to be bgloncec Invased sharply wih delri,el,lul (]{·ect tc und f Ille qr,erullorl Is st.fckred ih; way 
agn n/oldgenerohon,nves¢me,11/engront Ihe/DP/orde, ·c. tumbol these comple, snouldprow,denoreolim/dirmennosed,he 
f.nded or supprled by lowerd ofcapita phen©re• olilty s.noria mooeling wcb energy generaled. Howeva f Ihe regulotory 
/·rargements performed 'o ensure utility sus•ainooilil bi 'ules ore nol /t cleof te be enablers, one 
R we, 6/or clea. thot corn/le, susto,nobdil foci s,ing on the righ! IMJes. The mod,1 Nou d not readi y expe/ In,cs/„eni in 

9339% 800836 59,05% 4873% 30.11% 31 43% 24.1396 21,15% • 9,5. 

LTh.m'll Fwal 6,61/ 19,92% 30.30• 19,73% 23.49% 10.96% 3,01•6 2,52% 

L,44& 0.00% 0,00% 10,6546 31,54% 46.404 5//% 53.45% 

LIE221__-__221-_-221_9e___3.-_920% 0,009% 19,40' ••Plip 
Ible 2 Gencior,o• IJ' 
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1•nn ·16 0 ·he *ronsm,55 on„/err Feasib ity TANESCO 

0-n•ratloq Conlrl»ution 4 dopends on he price level, in the PPA 
orrongemer,ls w/ h t toker 

;Pps r. SA 
Mal 

1. .4 .D. 1 1- 1 KI lilli 11 q ..Idcr ll. 1,/ 0/ leeced Ir le 'JtE 
Africal· po.ver gene.,0,1 sectcr h I,Jimplit 
Eskom'• capoc,7 in meeling Ihe growing ererg, 
demo d. Es kom 15 cur·enlly embarl:ing on o 
R l 50 billion infrosm.clure roll c>L· •rogrernme 
Ilo•eve, g ¥en Ihe laothat the currert Eskom 
cos! i. iii Ihe order of 13/kih ird 3ew 

6,1 8 7'm -0 pene"Non m 2006 porlic,©cits •ill ben the order /251/h 

--L {2007 liquies by DMI , ue cui• !,ie (:•I bg515 
tor erdly • Ill probob , nof be in•roc Jced in 1/ 
i,iuikel i,• the rmediote luture ard according 
' llr ./I roll o.progrom.e not betore 
7009/10 Howeverlhe lotest •sultslrom NERSA 
Eskow price epplic/ion indica ¤ price / 
25,5016¥Ii 10. 2008/9, on incra•se / 27,296 
or, 1!ip /reed¥ 14,2% gronted in 2007/8 
W....Lticincrease in ./leyels I.MIl 
beconernorecollpeliliveinf•ure 

Il .ill b. pos: ble for o generolor (IPP• r 
up!]ly for c Iker,!.2 from NERS' und Jrde' 
Ihecur.lonsof t•|Icensegene,te APPA 

F y g 7/nesco Jolg en n 09Jrg f r.•r pr,A·hon• needs lo be entered Inlo w,T, on oq·toker end 
& •ls in,ected into Ihe r•tionol gnd, 

... 1.1.m 1. Es kom would be Mhe 0,/r and an ogreement 
4, rc. smiss,onwpllho#*befou/10¥0eel 

Esk.........liough No,mollynotinth,gr.bientof ns. IP•slo I,¤ve ·li, 
11,0 coit I powe. pur<.ei & prwa• .. Iliepower 11 it IE an embe•ed •enersion (per 
c©n•I/*•1/ dahrihn, directly coup' to the /•ribur,or 

2 &*.dedo.onwork Th. i, 1#b•tor irdapendenlpowerpioducc. sigew] with a dac:coled offtake' 'appearstkit 
under,ondi,clion(W. ceris•u /10.-Ilie.cus/mer....irh Afric. Mh requiremenls would nol be necessoly 
sm¤©thnr pfire inc.ea• Hcv• 0 
6upplybo,e 019596JSArihiom8rs In'5mplie5lhoilhese,ngpf;ceoloilpppon,•illbe 

highe, Ih•n ·h• seling Frice 01 0, Ike. pl,n, Witn ihe pcrlicip/ion c• IP,3 in *he power 
#ohon gecto' Eskom wiW have an oppor/ity I'Pp!¤n ©,iresolegter•p.Intriskwhirhwoull 

der,·ond 0 9,cola, ralurn T•on •n Eik• pl¤nl 10 .. Ome 01 ilS r,SkS t¢ the pivo*e sedor 
(IPAI Wilh the geieratior shonoge t9c· will .. DorlinG Wirdll. & C..... kelvin ......1 
inislprobabli •creaseo•e·timek•y,elceven 

I.mis'llowedlorecove•.zer/n A....1/.doll.1.00.1'sluleffundi. 
a. ount...oic..develcpment Asmolldevell/ermav•o•holelhee•.... o lover r=ene margin 0.17 13% 9 2012 is 
r(stand,h•cosio{,0/:Dil,4s·•ini .valnr,pr¤.Loluplo·,0-c rlosi,re Nected I. pre surewill rise ard 1hegen erotion 
1hrough i,• ia,ipl; co• of Eiker,1 will rise d'mal,co# produong 

4 T• ne}•o.hwheia Esk•n, P.* Non E.k-go,n. ii,8rvi**!110 Fa•er e:;ceptional opportunilies • L• on,e cor•,•Illive 
•••ec· elie invoi,oblY D¥.•fri 6, whaelngagroc=lkwit• •n•n•••eft Te-* 
./m Tici9mi,•on .r ER*Im ecindalcns,roibedi•erer, in ·ne market. I· W how lo be borne ir/ 
01'tri•ion Iholvihe currer,1 61. / unserica energy Is r,u'l 

5 I•Conn-notlealocol **to negoh••• nef..•·k r•nnetli•r higher/00 81' Cost ct 50,1,4 energy Ind 0 
mun,cooli•netwol l.rn•wri agre..ent The E5UrncO• olentr, a ob:o•ba• 9:ruld De mode•lote//,nthe m/· or m-0,6 and d-rni=-01 behwee-95%a•o•r-i. SA 
con• lior I 89.+ utilisingotbe·meonsse•ei* 

.le j .0/0,> :ssues / be oddr-s jo Ins,ire •'ons„o·en' The IPPsoreirle only veh•des atthed,sposDI 
I govarn,•en t' erlsli. meoning.I 8EE 
porticipotion w th .egard 1/equily ownership Ihe . murk. Te niuke motters wons if kno• 05 co· generotion (like 50509 nie in the power gener'11,1, 5actor It can be 6 -g r 6, m, 6 i / widepende,1 001 0 0160 In opera·ior In the enely morket, 
expecid ·hol @overnmenl / 10,0,.robl, 

dired corn pel,lor ,1 0 mor€et whera cO51 pri-nor ly as dedicoled generolion solir•es Long,der such opproaches 1,unsp.re=niofsh,in.tiewillingness Theodyontogeofembeddedgenerwionin¢he 
of bu/. and selerbecomes o conundrum. SA:oe,ex·,stholpagildoccessond/eeling Regcri,0/Req„/menis 
(Some of the,a co,t issus. are depicMd in orrangemerts are requirec and Ihe IPP un Dv Tohle 4 ond require :1·ul consueoton: to tne verl,1 / moropolls¢c nature of 

make d,rect orrollgen•enis wfl•h the Off tcker the morket w,·Ii ge•eration ove#elm IrMJ ihe 
*10, us e,nbedded generot on is concerned The /„choser should not be Eskorn „.t ar r•, •,C,I,5 ibilily 01 [5*ve,al cos! ssves 
the principle *o, adopted M The EDI irldepende,+ mille, Irld „, or rommunili re. e / a lesseror g./.Ident sorne ring 
restruclu·ing bluepinit Ihol en badded Lch p©55,6,lilies become eMraclive whel fencE,•g lo ollsw non discrmin* mo rkelenlrY 
generolion 01 mun cipolvt:/ w,Il remoir, will, P/(63 ¤re en'red,nlo be/veen 'Ips IP' and [cr ip/ (Toble 'l t is argued thol ihese,55'85 
fhedisiribullon corrponies uptoo ce,toln 'ecif,cof lakels especlolly,f Ihewheeling wouldg•eonunloir od'antaget'E'kimand 
ge Levero generator5 Ihal ore generoll, does ·/eplace via me dist buton nex·k couldhindm maike•p[1•Kpohon 
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time) chorge 01 aliesterig the <»mpeiiti·a 
4olesdie mo/et ord seltirg real time prces 

P• JO.le,lir.,rfrilly'·,vn.r' 1./ .rlrndle,rde'll././.1¥rn,nhiph,·,r.P /rpowerandoncillawse •ices 
2 N 4-0,4 ·i•ed ornoum pei -num) i,recovered 50/50 b-een /neroliM one + 

1•450•pailhoWERS shn,Irrolnoninhor"ch, IPP's Conclusions 

3 T•emh•d. oone= s,ulp,ili.,re,•h€.werin•·/rholrf.Il*rn. Would S©Jt• Afnco need& k quid<• ins·;t•e Ihes* ie<luce. L and .me Dxlocol •elv•4 lesse• •hange•er¢· 1Q 
9 mcrket es'ru luring above By do -g sor • 

4 Fmbedded Qe•emliongiv,•di,nIngel© •dd in- PMe• V-eoc • looding will help'estore 'he 'tegrit, and reliabilily e ils total 5,9- ..1.i 
ekctrkal ir,laskueL,end get itse• *ckon 

5 T·ornalion be•-ee·, le ernl>Adri•,1 0Me·fl•r r,1.1, eu$Mmer I n·erel, I 4-,O kock I record the /·ong economic gco,lh H has brip-locol siople, w ; itill -h,"6 formele'ligondbill,gcoglor• 00Sondwi,e: 
L• no· included in currenl DUOS en,oyed in the recent Fa,t· An/ime 0 country 

enbarks on e edrcity market restru¢Jring, it B.4 Co•re®Uer.e•hande,hercd•aes..Ke- mu,+ weigh ·ne con and tenelits of the proce:s 
In the c.e of South Allic/, ·he country h. 

'-32-EL alreadyexpe,encedcoire'alinglocontinLig 

91.\1..\1 
i. -I •ne latus quo, cio *ne cos' of .arket 

reslrucluring pole in compison One needs 
to only look op ihe figures regording lost output 
ffom te ccmmcdi/seclor during the eleclricily 
siologe, e lole 2007 •nd e:]rl, 2008 to be 
coivinced that le status quo is unsukinoble 
Given this ·ne sectorneeds„ mustera supporl 
lioiloble• eEpecloll• that of the priv¢te seclo·, 
b•• this dce: rol rreon ·9¢· the pnvole sector 
mus· dominoteond dictote 

/ 0•int.*1,•C•l,nl- L----__------ L--------___- -____------_____- The benefits 01 warket re/nclinng ore 
nomerow ' drudured mia will prode 
'cre•eo incert, ,.5 for gene.otip developmert 
and will make H appeoroff' dve and securelo 
invest :opi/ in odequale ge·,efolion ccpocily 

& 19: Po•sikiee,oherne,9•.1148Ele/Mo•4C•ke•.54 diveeconomic g *h Multiple largep•er 
bv,eis wi© hove ollernotive supply sources 

The ¤60,8 58,1,5 0, 0 1 exumple c f Ihe Wcy fonvord will.force 'peralionol efliciencies o. power 
rea 5ors /y Ihe single pu„haser needs to be gener.lion South Af'ice'. specific Goals of Ne*crkefs..tre Iicependent {rom ·he n·•rket role playe, I expanding oppor-unily oic Black Econo c 
ens••eco•tran 5p¤ran cy..dno ndiscrininclo• Muchhos beensoldcooM a possiblemoit En,£-,fenl ore swwored b, a polic, 1 
occe• Thepossibil,t> oFunsen,ed energyond s•clure lor SA li es•ce it mean5 that the ulluw5 for lliecleullor of ogieale'nulrlbdi c 
Ihe coit thereoi 15100 in/ nt ¤ foctor or verlico y integt·ed StrJdu• would 11/ allow fideppnre,1 .,rlorT™ er,Iltr. FIrli· , il 6 
gro/h ./ to do 50. Ihe enlronce of o single buy, to source and controlied end conirs kle gcirroton scdor 
furthe· 00 issvei where E'kom 05 Ihe 5,nele purchase / coacclly Eskorr is lill,ng this le will .pred uddihor/l ele, 1e •rld Illrlovulluil 
purchoser 0,07 en,c, odvonloges ago,) /A CU•IlY, bulleorn,r•#orn lessons elsewheie. „Ue Ihr•lor 
ace falleced in bble 4 this paper is cd«oting thot Ihe divis or Mihin 

Eskcm doing this. should be seporoted from Biblography 
Un|essig•eedproped,or*jope,uled-,1 Esk©,1 tobe independeri Gnd Imprent in IN Pre5entolio•Mediurntem//lockMelro 
ndependentaull,uil•necurrnrtarrorgrner· optior espetioll,wimiegord,oring{enced and Eskorn TTL Mkhoel Bal, 23 May 
of [skom as'r"ingle purr1"erof IPP 2008 

energY e/3 The ;regmer·ed J/Iribulion i.•ell would 

appeor k homper IPP rnarkcl Infronce Ind evolve Tosil, REI, 00/ including ooth Eskom I, A:''*ey Africa 'wer supoly Cr,6ls, Ihus Ihe ovailobil,9 of adequole supplies in disintulion col,ponia• Md murcipolities. An 
South AInco irlceperdent s/w operolor could ve leer 131 St• Cwdueed by NETGroup Solulions 

forthe F MO. 2007 

[4 NER Independen· Puwer ProdL•e,5 
Regw•atofy Frarrewn••· Policy Ner 01 - 
2002 IPP Rev 1 Dro+10' 

15] Meeling the le,16,red cordihons lor 
lon Mee: prolasione| tochnologi&t mnifimted eledlical SJCCesslu| pal,clpal,¤,i ,/ t,e SADE 
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A methodology for the evaluation of 
cogeneration applications 
As o res/, 01 +he re,ent shariage / ele,tricityr in South Afrl¢/ and *he tgrgats lor renewable energy, in,reosing amounts 
01 embedded generalion (Ee] ore e,pecled to be ¢/Inected to disl/bution networks, To noommodole Als embedded 
genemtion, the exis,Ing dis,ribution ne,work should be ul/zed /•d developed in an op/.11/ manner. 

Eskori, i ho ru,tional electricity utiliti) und lei M 89#0. C G Corfer·Brow•r. Eskom ond R O Co„ey. 5. Jurn] f glneering Consuirhg 
the Nolionol E•ergy Regull·or of Sou"h 
Alric.NEUE ore targe•ing the coiredior 
0' -rge"'¢N©• plc•r b, 20/ [oddi"on,/ i.er,©*s Woys 0/ 0·,f,90+i•/po•en+i//rjricriegs 
....nislorg• ollier E. In/l' clE, g renewoble Coniecting embeaded ,mpecis cf gererators ge•0.5 con,le:fed fe to 
und trod tio ,/ fo•sll luelgene,al on I. Inltall, A 

distnbution n/40/ con cause 'he tollowing bm' re'wo ks 
cnger,et I'[jr' liri,lecl5 with , i apa•,7 Of o ne-work •mpacts 13 4,5. 61 A nurrber 01 ne/ork cot Dis ma¥ need le $**sicered Aegenerotor • Equrpmenfikermc'x•,15 EGmaycoise be ec,"deredloullowconned'nolon EG 'S . sourle o{ electrical pow/,11 0- isa Melooding levels/individual eleneols,0 to a distnbu'ion i.etwork ond ore described co product by producl, woste product or increose' s©ecfco•y n :czes & noxam in 13,4,5,6J but gre nol rep-led in hi' residucl pro M t c,1 m, underip, g industria| generotion ond rr 1 mum embedded W. 
pricess NERSA c..oris. co·genemtion hermol ralings could be exceeded ..P.p 

ag follews 11] . ./.d vt,JIge change: Sle. lo'loge /ken. El interion//clon standard 
I 'pe 1 Prolects /·Ilising change5 moybecousedb,ines#ls, p.cess energy, 

/,ch which •ouid 01/se /8 ,/le:· ulil wd occur *en tronsformen and/of According to ke jou·h AFricon Distrioulior 
c·wa/ted indue,or gener.lors are silerglsed Pow (e.g wase heot re overy, Network Code [83, eock dislribaor 

/ ier,ork. A suddar vaioge ieducllon 
• Tipe It Pr,mary Le based generotion must con be h©ve on inlerconnaction s andord 

expenencec wien I ge,ier#s 
proic·s, which produce, 05 por* 01 disconnected. specifying lie tech'!col crilerio or the 
their core design, other J5cble energy • /1/0* connection 0/1 store ... .. During emoedded generator o 
in addlilon to elednc,·2 (e g combined loading ond gererolion pollem,J w|bg, The E•kon Distribution 510,1/ord For the 
heat ond power pro,FrIQ rise and voltage drop need 10 Es kepl Intercoilnealon u; embedd" gerarillu,6 

i "4 111 Rer-wable •url on'/ proia•t' within •pecil' imits so thai voltage I,Ir speolfie' mininvm require,·,enl5 where ·he mne».lbk I.• SOUTEB I br.Jj] .hO'On /•570,??SFIDJOI 0•Supp|•u. 
the fo' generotor power loctor. Irequen•, pnli•u,y 501,·ce of energy eric is• co • n requifed 1 mits as soecified in ·he 
productolun nduslrio' mx*'- [eg un Soulh /4,1 eleclric,fr qual, / Supp) •°'•Irol, eorthing, cicuit breaker capacily, 
of 4 osse uridic, lorestr, ,•5te frsm the regulator,Gland'·us [7].Thereveise flow pro·ection synchron,Rotci, rrelerng and 
sugor and poper Industre'. •f powerfrome,•beddedgenerglo•sno, teleconlrol Iindiations. remole trpping 01 

couse vo|.. .se in le•ofks which I. the generotorsard Q Why •rm5I 
co oMeroh or. beer designee for un,directio•01 power 

ROW TMe 10 aisessmenl sh•egic re¤so• for ••,uing cogeneahon process 
I ' jj' 've' Connecting I lerer'tor -0 inc|udnbu·ore•0111,11!ledto•1 The FG ¤ d.slrib,lion requIrm£, (grid conricaion network n"·he elf" 01 •greerrc,1 

• Poteririullod/livercop'll.... increasing •efoul' evels./.ieverk to be o lowed to connecl n generator j 
• Sorne .0 generotors may privide closelulle point/EG ,¤,Ine/lon This . po.a lei •vi•h Ihe Esko,r d *Ii,hillion 

elellrli It• all lowerc¤sl than conventicna| may es/in 'hevication/equpme" ietwork Th,·. /d renneclion og-eerne.1 
gener. liu: lou•t levels * 5 0 se..le ./ement to the con,rnerc il 

• te,la,i,4 reduces fnves'I·nen' 9 5 8,54,5 ' Tromier·' sebib' Genefoyor /,onsie,1 00'"ren+ which wi j. 6, exam>je, odo'eis 
anc supports dis/,buted generolion ns,obilii, is noi noirrially on issue with energy lorif{5 -or geriprchor expo loc Into 

0 5,slem Iogs. m be reduced bi generolofs connected 10 0 dis-rib•tion the dislribul,on nelwork The conr,ected sys'em [6] Ho.ever, gene,ctors generiling cloie to iood centres £ 5/I 
connecid +0 long lines /b,ect Inigh' .0 th' i gal erc/,3 powel 

• Irl[,8.esindust'Inlenerqyeficienciand long praection cleorence li,les cou d I ./m or /30&· party (No wheel. 
15 1/.ore en. r.,rn.,101 , frle./ mpenerice trons,enl I // Illy M,IN>10 through ·he Eskon, 1 /work] Th, pece„{or 

generate. in,1/ ul, ons Cou d be the rech, ical ossess,nen· / EGcon,e/on 
Technical consldermions porticularl¥ prone k> inslobi ily I. lie ./. d// 6 ulloi n.·w,or« •101 •I 
Hisior,allyr Eskorn sub·tansm!-n ond p Ner*ork rehobdily Tne abili·, of locol Il u//ed in Fg 1 
disir,bulion networks were designed ¢0 +ral••le, EG ·o improve nevork pe/ormcnce 

mo¥ bc eependerl, on ihe ]Ii,lily toislard proleCt p,Irr?,ing Iowe from phe high volvage 9/ lo load aid supply cw-omer loods in Ihe Ce!,Ire501 IOwei •011(•ge' Urbandi.Tribolion event of ,*ork 1*Ils Iha· would Proiel ple'ling Is /herv,e I ph/5.,Itioted b, tne 
coble ne·•ve,ks ¤ e usu/4 1©0¤ed end /suj·in ovjoges. EG ore generoJJ, EG developer who ror re•ogi,5rs lhe potenlial 
Ope. ed os rodiolled5 to reduce lult kvels ollowed to island wilh polions 01 Me busliless n//crilni,• 01 ton,lerl,rg Ms 
oid simpli{, pro•ection R•ral disill,•tio• ul,lily fletwork ald ol,r cu/orrer: ompaed olonl to o distrlowlion nelwork 
cierke/ ne.works ore red,01, often v,ith lin ·ed • lecA,co; osses Tech,icol Atthls osses 'le le EG rray deve•operwould .. 
iMerconneal. incrraheoidai:,»ubeduelochongosin 'denlliedopolentiols,le'„1,eEG, energy 

equionen¢Icading res/Lrce5,4pes ..ling plon· ond cosl 
*IndS of ger,eretors on diser'uf,on e0./.Irth® pill 
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6chJngeolp:c,ir p irformoiro• aid Eskomchallenges regarding Fourguidelires will be developed by #e work 
p·e'kinoisrudy embed,led generation con/edions gro'pwithirth-1" 15 rronlhs 

Al 1"F orellinino- sluge Ihe EG deve oper Tle practical /Qllenges im ioted w th *e , Ne/vork//nnul//gudehre ibremb/ded gerier.ion (EG) corneclon . /€ provides le following basic *to, irrplementotion of the proposed process ir d'Glitugio're/©rk <Lidomen' sysierr 
i Number 01 ge,ie oting urils, t,pe 01 Eskom Distribution include Illl srudies 

genemi,m(rati# undolherelecrlcol , Distr,h.1710[1,1,0.ner,noveri•«e.¤usly This guidelire exploins the b©,c leary, parome.s been exposed +0 EG They require skills the effects of EGs on ine networts, 
- Fuel and troining resource core issues for Dower flow ond systems 
• Phisic/ loculion 01 the plunt ond slite ' A shonoge / experienced dis'i,bution studies, ond how EGs con De conneced 

ine diagram 01 the c©,necling eqi imen p/ming st//, which is t,rther to lh' d stribution network' I• covers 

with nc,or Inie·rol ie•or• eqJ,pment compounded by high lood grow k •undornerfol *ni s/dies, modelip 
poronieters Tales. ond wnection of embedded gerera/lor 

to Ilie distribution riel</ The g,idel,ne ·equired to Or receptof the applicolion, Es'm o Short lime/nines (95 cames will be F is# 4 December 2008 help address *he gene·/ion capozl„ oul c preliminar, 5/em sludy (see F g / Il will pe e'hoiced 10 0/c¢.Modate 
problern) •o perform the E. c©Inectior 

wll,ch inc.les. renewable @enerohontechnologies such 
eialu©horR 

as wind Grn'i 

I Voltoge-.formonce.Stelays#.len· I Ch.l enge'in procficalimplemen atic' 
voltoges rruit be w"ir sindird limi¢s. • /work plann,/g, de'ile fof en·bedded M ircludes deloys due /0 mciericl gelero•lon (EG> conrecllor io •he I Ne work adequacy Eq'ipment Ind leod linies 0,13 80¥ironmellol ixpac- u,• ibulion,1/•NQJ•-e,:anipIeso•51eod> 
unductor liermol linnils Musl 601 De assessment (EIA) Resou,ces are stres:uoies. 
exceeded. Nuired 1/ cons/uct c / commission 

, Short·circuil'allull.ions, Equipmen'll ihe new equ,pmeril requir€d for EG In order k> suoport the ,nderstonding 
and opplicohon of the fundomen·al leve ralings rr'sl,/ be C•,il'•eclloll. exceace©. system dies guidel ne. opplicalion 

• '05666,Relohv8changen'echn,collcies. • Doto problems. There a.e deficiencies exomples ore 16qnd. This document 
in 'Ating primary end cont,0 p|cn • Loodllows,va, i||bst•tes opp|k•tior e=mples 05 Forn. 1 
d.'asi=hossi,gle i•ediagroms[SL)) M a:# /2 del,onstrote /9 -heo• 

The olanning eng,leer Identilies netwo,k equipme'l of..es (e g. alterne¢or and opplication 01 Ihe EG planni,g 
oplion'Gr connection oR te EG. The cosfs mpedance9I ond prele'jon sailipgs gudeline. The g/elins 4,11 be pvbhs hed 
of eoch op-i„i ¢61 1/ sly thi 'echikal . Billing s,stern, ond lorilf s·,uclures by December 2008. Clear dime·ions on 
connection critenc gre estirraled uns,aef .9 Billing sy/ems need to be en ham€ d te $.euseolmodels ore also pxvided This 
'e coe for both dedicated inc Ddes octuol models ossels los olreody lested in ore supporI E Gtiriffs. Polring 6 9/r,ler 
required sole q for coonection of 'he EG to service stoff ' rsquired Digsilent'o•efFactory 
the r/work),¤,d shored osse's tu/recm o Ne./0/,i'anning guidelie 6,9./dded 

Esko# slroleg, lo nehwork support EG grid re,•Forcernen' *hol supporls more gene,uffor ]'5(3) cornedion role d,/nb,/1 
conne•*ion 

than one EG developer or con,ennoncl ne•0/0/- 0¢konced sy'lemsludies 

customer), The EG deve,oper poys M /' Given Ihe cholleries laced wil ocreased Esko m Distribution retwork planners 
d 01 ded mled oisets und o Rond per load gro•th, tme corstraini, /do ik,15 hove ret beer =,ed to odvoiced 
WA (R,l<VAI contrib/ion owords shared 6/·ems sidies. slobilily and insul/ion shortoge, Eskon ho,5 -100 ished the 
neNvorkcos'. coord notion C/|p 01 EGs coniected 

following to the dis¢ribulion network This plonning 
A sw.mory ollhe cos, is ther sent ·o *e EC guide IN .ill coirtiese aspects lincluding 

8,101•ling de•eloper in c 6rm 01 0 feos,b Ir quolot,cn ogreerr.•5 wi#M consulr. e,ornoles o{ comp /system s/dies!. ond 
(FQ•lobeloce/orole,jah,66,5,08,5,mand Consultonn! hove been oppoinid fooss,/ will be published by December 2009. 

costper #•ob,sold. Under trepilof rotlerol willilheten,liausbe„menlof cogen•chon • C)0* reguired<arembodded,gi,rieolion 
4*=proied IONCP), me cogener©'00 £or,reclion oppliontions Tliecoe/Itcla ·ldude (EG) coineclierls fo the disilb/,on 
develooers •ere given untill 30 V.oy 2008 to c,eh,fal 

fi·;or:alexpelsone' Animp¢Montpolot 
s.bmil ·heir b,/. 1hesuppor sskill•tr¤nsfer/E'<ornst/./ocrt In /16 guideline a ./5ts./pe library /11 

be d•eloped 
Nocrrolly i. Eskon, le FQ is only 65% of o brcoder gk 5 Iron51er ©• engineer [Whin containing ge,•er,c generctar 

in{orrnollon needeD by glanner5 1 order 
accum# m prc,em desigi w nol Yet been le E,kom plonning achnology subdivisionl to model embedded genpic,Inrs Mellels 
deirrr,ed. Tie EOdevelooerisgivenlour hcal•en•acondedlolhpco•,•ull•rilsoss,sling 'r EG in coloboses su/ m S,iiall/ofld 
weeksle 'sid ii "e lechnica Assessn·ent of cogenerdior /bede•eloped Do•ureu.,ied Grfulars 

connechon appl,cot•>r• to leorn c•d reteren•p (including storage loccholis• occ.,ire 
Pige' Des,gl will be established slulls spec-Qellyon Tim guidelir„ will be EG. 

2009 Il the ES developer occepts Ihe FO. publishac b, December the 

des,gri phose 0[he process proceeds Thp El Ne:work AIN,ing guidedi,les or Wle Ipededplanningguidelineouipuls 
deve|ope• M lof m€ design * Wher oasessmenruiES 
system *u d 1/5 gre p ebo.med 0 5 •ollows The guidelin- , 11 lead planners 19 ·he 

he Eskon Dishibul on Nework Plann'g following 0 Tronsien) stapiII' sl'dies ospecls 
Stud¥ Commlnee have e,labl,sh•d or 

• Bosic guldeilnes .helher • #oleclion coord nohon,·wdies embeddec a pia,eciseems genera·ion wurk gr•,o,• -ic teosible' e g. •eloli,es,ienlifialar". 
The con"clion primory /im olthe work group is + nddioss op The ions. scope one cost are 'oull :eve. 

refinedand o deEign quotolio, lDQI is issid l iework plonir' I.....•/25/rd • Ho.„ould renewables 0/ embedded 
le DQ develop guidellries !' commined os 100% occulle iefuling 10 EG The•e gener¤lionbeevoluoted? 
On the occe/or,ce 01 'he /Qr the processes guldellnes are /„rge:pd & Ihe d,51,6,0 on · Ho. snou d cr lical ond non·critical 
for cor}51.uclio•, lesing ind comm,53 oning P|onners so Iho ¢111•y con asess, cir,elyhe parameter' Ir le gener..r be 
cornmence and do s,stern &tudies & EG oppl,„.1:.,.. 06,0,/ed? 
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Acceed:nos oF rtre Com Confe,m on 
orese,its lechrical, planning and human /41 < Join,·r • bedgeock, R Gie'c• 
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blending our engineering services acro•s tile spectrum of 97 
transport, energy, water and structures. w h divisions dedicated to 00 
P'Dlect management' info,ma.on lechrIDI'g„ environmental management 
and developement sanices. The result IS humane technology. 
Crovdng eeative and sustalrable /arvices lor peope and planet 

2•1.„L•„ 
f 

K.IN. r--1 /01.- 
L.21-1 L-3 

4.te}2008 



.......... 61 st AMEU Convention 

The virtual power station: a new age in 
demand side management 

The vlnual power station (VPS) is a pla/orm that provide' the Eskom iystem operalor (SO) wilh a means to .plimoll, 
sihedule all Eskom s iont,ollable dernond side resouries. It presents the SO wilh a consolidated view of 011 mallable 
'Negowaii· aion, given time, along wil iost pr/iles fordispatch. in much Ihe Ime woy as conventional power /ation 
s¢/dul// 

-he VPS Irc.ides a ve• ellective me' I•,sn by Srzwe IM,go. Rion Breed ord Rob Surtees. EnerA·eb 
for och,Mng peok sh,Ing ond in some cases 
peokremoval, thereby impro•,ig overall "em 
perlo·m]nce, decreasing tke cosl 01 copocit> r,WT PE •FOR•VICE 

provision ond poloning le need to build -WN 

costl, ne,4 genefolion copocrly ond/or ne#ork MWTPERrORI.AMC' ... 

capccity Il p·o¥,des the SO MI• 0 resource •aim• 
wilh s •iler :horojer 8tic5 10 ¢ peaking power r.™T PEN FOM-10/ 0.-H 

stotion or many smoller wid ely dislnbu·ed 
peaking Nolions 

"Mp•oc,ch loken i' creoting 'be VPS woslo 
nloke H indistingu/oble from phy,ic/ p>wer 
sto•ionsfrononoperJliong!(SO)poir oly,e• 
Thvs when additional 1003 15 needed benuw 1 
of un u.,e,pected shorage or #n expected 
peak, the 50 can cispoth Ihe VPS as he 
would per•ops on emergerg orsupplemenlal 
general©, Thisdisrouted'Negawo#generation 7-7 
is 'Iso the c|eoned energy source ovoibble to ™mmmmnmn,UnnmmmT,mmn 
IheSOand con/depoyed faste, Iho,•¤,/ 
phy9icol energy s© Jfce Of similor cococ,4 Fig 1· E•om»oFVPS..»enfol ese•ee.enPiepoM 

VPS components 
0,1*]CTPER•OMMINCE Fig p•€5enls on exanpl• of o. 'clull 

dispokh deplo•ed bY Ihe 50 i rougl, ·I,e 2,!E¥7 PERFO•-CE.™8 

VPS Thisisoreicerpl Iro, lie i•ggrp,ii" ./.-*- UN8UCCES-IJL 
pe Aormorce repoftio, Ihol evell 2.'mrTPER•011-NOEO•AP' 

-- 

There are essenl•Ily h•o t,Des 01 customers 
C,n/|y ircorpor0ted wi·hn *he VPS viz - 

*ose // con educe lood for •p to /0 - 

houis but require prior nc·ificalion Il 0 nl 0 
day-ohead)r termed supplen.enk' reserve 
"some.s, and Ihose /01 con inter·' pl withi ..1 i 

10 ' of notifie"n bal Con cnly pm. de Mhe 
SO wth a 10 m (ric*I load s•ec intemol, 
termed ins•nlcneous reserve custorneis. 

Thm mogronme, hove been in place fo. 
over three Years u,der Eskom's demond r 1,1,1¥1"1"fnt,rrn,irn 

i. 

mark/ parficipoti09 ID MP) ii iwive 0/ hove 
now been incorpor/ed int /e VPS re enoble Fig 2 Exa.*/ s+0,11¤peou5•vep'rep. 
eficien' and autonnoted /19'ch 

Fig 1 illu.toles onaggregotedsupplenenlol supply freq,encydrops lriawaceMaln poirt. Other'oads +D oesched,rledll„oughfhe VP5 
resene evenland Fig 2 cninslantoneouL ihese nistnine.s con,follers au·©mol colly Infutureincludecusiorne,/nildh,generoto,5, 
rese,ve eiert Fo·cn r/iduol c,stoner While shed loud -d o low le syslern ·requency with plot idie5 compleled ond le product 
le supple·nental cus€>men gererollicurtail to recover w,Ihir ihe 10) m period In Fg 2, bolng depel©ped for 'e ec,e by Eikern 
lood monuQ Iw following w interod,ye voice while h cus•ornernam/d / reduce Ud he VPS con eH€ctively nclude coy type 01 
nolif ca·ionviophone/cel,lheinslcr,loneoJs 1471,8MW,thecontreclbal reduction w¤s schedulable demond side manogeme/IDSM) 
cus/„e.,5 ewic hove 01 -ite lood 128 MW ard thus le·med •wnsuccess/" eHor, from ripple conlrol systerr,5 ihiough / 
•le'whichisenobleddirecllyirornlhe There would therefore / someconlrodel househoid level sm// metenrg ond advanced 
vPS buldisplinedoulomohcollythroughon ordlirloiciol•emen/con,equenceslor·he inate'!ng „lia.Tructure (AMI) Addi·ionally. 
underfrequency lood comroller When 'c custome, in quo•ion becauv / Ihe hol st, opprooch loKen ir ihe 
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blonoeveloprr.,110: theYM, i,willpe,for,n , A hroud -w 01 ovollobe load erables forle Noiurol Resourceh Defer- col,Ilr,1 

oil coli rm] g rillig operol oDs. 0/ -1,11oper./.moke¢ptin,¤|scked// i NRD'lrconcludes·h•t'.'gro•ilnge,•erg• 
dec;sions 

se•le·ner,i funchons where needs =on be men,lovier cost necessor¥ h, wsing,)e. 
• Ce, t ullsec .iddlrg and custon·er lilterll,ve.5 [or businesses ard con,uners in 

There hns beal much for,5 Irl lecent years con./.g "e 5-Jte,oid by requiring u'llt'con"of !6 on the '.* grid' whkh orhleves dI„tr,buted 
• ir•,es· in cost·effecirie conlrol ellergy soving, Ihrough reo• CenU,sed plonnIng, In errergen/ and 'c o ne..vork of c J•orroled 

tri/Adplonnirg honions before thei spend time load ,™,r,ilu•surid •i.. (smo• meters•. money cn ipens,ve new 

Ihic, plans.Accord,ngtotherepol, togelherthese autr,no-,coll' limit 0, 5kled loods • Cert€ scar:krrM,rrgeme,ilund decision • rider 

Cen'in rle·,vork condilim I ,5 u|60 Inv,50'ed 9Upp•3.; strolegia wc/ yield .earl' $50-0.,In I 
111[1¢}he VPSwould interloce v,,th•hees•*ms, , Centrclised adminis·fot,09 -obles so:ing,G.do·hereconorric benelits to Texas 
6 *inb ing central co,0/I ISO) 10 1.•her our iluile and co/ egective ver fication over the ne,1 1 S years, w :h 1,1 Illve.Inle•it of 
odd tc Ihe M•5{,vii i lie 0, d,50ctch ond seltlement $11·Dill on - o dividend & rroretnon our to 

a Centrolird D-•r.110,1, 0,3 bopoon, frcm ore O,her VPS Npe products clain tne, will 
|Mlernalionul demand response purlic,pont biddirg decis or sucporroil the [lae DR 00 lirrie. 6,mer h¥ ieducing ccsts 
rewarch w,17 Illrough bnc koilice OFerctionE orid 1, by a foctorof len while in:,eD„i,g speeD ¤ ic 

552 r, 
A .Ppor com'ene,•Ill Fese[,ill I; lornpor•ble •unctional,4byasim,Ir•mownt· Tie#'111 

i inlerro,;oila| S.InS Theme/Impoideisomecompelilive aereloreiumit·neinitialce"/development WO' frriormed I tie 
fow 'hrough 'he b:dding proce51 mis unset/'he VIE pro,ect, w,th mcsl inlor,nolion and def'oyner,1 'nony limes over 
ersurirg cost·e#edi¥e load curioilrier· s le,i•g found 'nder Ihe .ref of dr. a,id achieved. Funclionol 'pecIRColions 

responsel©Frc•Ji••n,lies 11,5cleortkaIDR 
• 

and VE Al,orsporantprocall./slorrers·ne Ime so Jtions ofe urgr tty lieeded by -he eslobl .menl 01 Ihe V'S prog'llm€ in 
uaurolice tho-hey gre nol cross subsidis ng u....110.ef,hew// Callforrl,u, Ull.hich Sout, Af·ico wos preceded by: /hers through fair compenation ocros 

I' plogued 6, one.g¥ rel// prob ems ord and withir indu/ries/customer groups. • Seledion oftechiology. 
con»ve.4 /ssemr cl Il e mi /und 

, Irrproved system rel,ob lily • A lech/olog' cosh elfecli·veness Inc ••is 
DR lechnology ard con·oreher,sive Illerolu. 
orthesub:ed Re VPS'sodiontogesovera larger /,Uu,I ' Developiner· of or imolern#,Mion 

plar coiveitiwl powerslolion /luded: Mcsl of itx•o,s DR solulions 11¤ve two rrolor I Development'.....res·ormolitor.g 
challenges· i Envirormental Dene'ls. 

and evoILation. 

• //9.operatorsredtobolinceloodin I Fosterimplementalion'ime 
The technologieG usec were choser, on " 

reallineordcon,1/berotedeloysinme , Thespeedwil/,/Ihellconmodif? - 01 eose und speed d dewelopine.1 dispoicli •-©ces' butthe )R 5,5!eli,soften Mpocilcrd eiergy de|ive7 00 Thi,f Erwrweb ie ui ¤5 r,luch code as have - c.imbegome dispolck n·]ti fic :]1,0,1 • Effectsofsuppl,·romo VPS¢·edistribuled, 
pfuress tho· goes through multip e chonnels posible, access ng or e•lensive ...e 

effedively reducing n *ork corstroints 
ood mulliple h¤nds * loD tme c·tan librory geored .pt,cificol y fe such s,slem& 
%. vo Jmar, loac shedding,he ory The bGrners . succewul V°5 or DR Ime prriering,/configurerother,hontcwritele• 
ophor, adlable • the 50 on short nolice p ogrornmes 4,1 ,©ted os. W ends and /ck·end procem 
For non o.lomoted sys'enis, v.kere IC i Risks Ind :05+Sin 1/ e//Iment 
hondsofi ·1•e. •FS cors•• pr,monlyoloce* .oce'Ing "om exis' thul pe,·urr, 5 Ine 
task oi I ..iling the electrki• i Risks und cosls Ills i 'cerlive sciemes S.'ton linked fo o nurroer consume·ion o, p. tl{ Ip,]flnn 
auto,natlioly poil,(,pJils In o lood poyi•g;oroperollors m *re manageable load wi. Rede 
reducor Pr[.fornme require evan more , End user prelerer,ce for slmphclly/luxur, metering Oliql· =ilul on iris€]rne Coses at •he 
tinie h*cnn 1101,1,c•lion 0nd *e Qcuol As ·es!.arca ceepe, ed, the var,005 001:0/5 Upply<r b Illrip<>Intofeocialte s con' dered 
lou• redurliof, event d/endirg on t.e 

sur]1 . AMI, smn,1 malering. ond hol,5tic DR n ne(*5Sit, lor VIG pui#cipatior 
proce,s ubed /1 poweringdo.,0 

begon :00,0,opintolheowefoll idea ./ 
' Thevolous'.5.port,¢,p...itesbdinleir '•lorageobilily is nci builf into Ihe Eystern: smodgid Ren.Ii,/elimblesol·hes.all ovoilc j to shed lood oi• o doy ,]111·(]d bos,5 thLS ove, .•tili•ot•on of Dility paric,Foting 

rustorners ond olher controcl bre•cl'es b• grid cre 1© jed 05 Ecch site is configured on 4 ///e,11 •Itli 
breogue'ed,tilitlesberDfneprolenatic • Inceosing,ellobl,4 efficierKyondsclet7 t,c-,selofconstrain·•,/ hwlldelerinine 

of Ihepowergrid loreven20uages,lowe. whelher o site·s bid ic occepled o. nol The An ellective VPS would need / hordle the FEId lower electric,4 bills) V•S oggregale; •he selectec ,•dividiinl b:ds dispakh flolit cotion proce5• Nking it •as¢. o Erob ng dece/folised power gener/ion and offers /0 the Es.rrn Power toi /Pbs direcl ard erfor·free thus erlubl,ng reollime so wns.meg: n be bol energy clienl alorgeramo,/01 ovo loble kx,d Tho :p 
loodholoncing Ilwou•necd·¤I•aveosir¤ng ond 5upplle, Iprov,de consumers Mlb on •chedules the VPS Icad to be ovai able•Le rel 
0|' nll,g coiroonent /111 oggregoles indivrd,11 Alive ¢©01·0 monoge •ergy usoge) day ii, occordarcew•hs/ve,Ti lood /. osis. 
conlroo limitotim and sprooc£ Ihe o.giloble . lii,lus or / flexibilily ·o po•,ercons.mption Tle VPS disoggregates h ree,ved schedule 
lood egair•sl a long term tore• asi Other at Ihe dient's §,de Ind suppl er sele/lon •gcin into site.wec fic .·an/bi schedule.r 
qualltles =poded'f' VP'include (enrbles dist„buted gene/tion, solcr, whic' 2 distributed to the sites os a formol wd, b • Mderange/•exibilit• omoss, e*: 1 

101 lical 0,1 01 stondby for ihe Following do 
• Incieose GDP Dy creoting fro·e new, • T·'st - siuriti, i"egrily. o„d assurance ·'cleon·energY iobs relaledlorenewobles, On the 307 11,{]t le 50 ·ecuests lood 

01 p.rforr'/ rice. 
plug,1 ele/·ric 'ehi, le'l, etc. reduction froin ihe VPS, the VPS would 

' Control - w"ageabilit'. 50·f.iceobi|it'. request Ilie oss':1"ce of the parlicipating 
ine.surerrie, · urid adoptobility he VPS. when deployec in o distrib"d •iks •hop were sched.,led lo be decenliclisec a,clii:eclure, w¤uld enable the M stondbY 

/el:ne•Macent.,sid -he VPS n],·iduol m hiteS would o,oceed In 'educe 
obo•e the 

- •cquesled omountof ,©•d 01 the Provision of iris»uded on ell:"elit mechoriarn to 
dis,•0·ch'r•a•<,Ns' t•us /,i••blirg ood /200'repoit."Po,ver..le:All|terlotive lime. Up{.r comple¢Ion/ suchloo/re{1L,-il,). 
....m I /•d •ulomer ba. po/ ·¤ me/ele/ric neec, in Te*os' prepofed evenls. meter//ore r r'llecledlromeoch ste 
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10„ieu•ure i,idiv,dual Derlorllonceardolso 
to colculots senlement o 1-= =nis *e. 

-he m¤,or fu i,ct,0,101,11,5 of o ful# fledged V/5 
6/1.11 } /*been idenlitied /5 
• Cortruc,ing. Res/cns.ble for 

new produds/ ob utring Ed ,= implemantohorm of lit•=-11* 
DR prcgrammes' as vell us Mr•gemn' 
cf lie cuslomer conic' Add liera 

funclioralily such N CRM. document 
moragernent, help desk ond oli c·her =, C-P•y- -, W= 
cuslomer ocing I.,rchono timorehousea 
undertie conlroding portion of the V/. 

• lon'rng (uggregor//), .pols,le lor 
producing bids, /per,Ler, scheoules, 

mificgtion of new produ 16/gops, 
medium·* plcisondrskmonogerne,¢. 
It,5 .spon5ible.....ingths/vail'le 
coiliacled cop.Lit, bosed on gr 18.monlh Fu 3 The scopeofihe *•rer.. 
ke'lieceive'from the 50 I ,&,fices 
daily with the E / 6, sending brd. Ihol/re r I +1 
aggregated usirg ·he 18 monl loreco/, 
custome. p.romele, 0/ morket bids. S[ar=- t•ElkIES-b 
andrec:eives bo'Woggregoted'chedule 
which i· diiog0regotes •or individuo = * a 
cuslomersched6 log [26.11=11=*# 1 •* 1*[el[- 

• Moike'op,aN©As· Respon:,ble forthed» 
10·dayoperat"of Ihernorkel&,iric Fall[El= •c 'g 
golhering and venfying bids, porticipont *112-[a- 1 
admin str,fic,1. morker porameler 
ma•agerrientindmwdeing Market 
0Qerot,ors •lia ,•cludec bilateralcoutroct 
Inle•oce, Wode reponing ond publicolion ||-| - - 1-|A-| = 1 
of 'he nlorkel "Bults 

"=42= Z' 1-11 -I=-1 
• Operaho•s ResporEible{orloodsidding 

(culon€r loti·,cal•Cll=ls, I[*TE-1-*1 *= 
shed signals, arc„ meosu•ing cusiomer 
looc behoviourand providing IT services 
such as hia and commul••cotions 
including Ihe field Fig 4 Fu.*.I norogamen) 01 mp/5'onor,hevES 
devices Once ,/receives .disagg egot,d opercter fnds '1 -nuch easier,o monoge planning, end deploy ond manoge its own VPS. The schedulelrom polenhal cpero ions iends 
Ihecon'irmohon fes©ufces cf c VPS ic individual dispotch demand sidle methodolog¥. combined win, 07 cuslomers 

Nohonal conwol INC) dispo·ches VpS by enabled AMI, could yeld Ihousond, 01 MWs 
Conclusion 

placing o coll to ••e VPS operQtoi ond and ovoid the •ons,rudion of peakin, powe 
in·ormi,g lhen, 14- ihey requ re on¥ Grea,er /01.lime confrel of Hle lood is /tord- Municigalitles could le/. •him #exiale 
iumber 01 M; 5 less tho, of equol t/•he ,ndi•perisoble k the ·/ure 01 oil *les und cuslorner looo ovo oble 10 Ihe laional 505 ornount scheduled or the previous day 

VPS Iher iolilie5 3/ving enegY •0 ./Immodaler=reasing by EPP The cuslome.5 ihu•en.nng'much •.secvre .wersuppli 
for through dernond 5 frore preliable to bul ding 11" scenarlo ir, Soulh Africo a auto,noted leephonic system 

power slations. Proiecls iu• 06 'he VPS world 
• Selemenis Ind performoice Percrms Wilhlhe ro• ¤ul 011• AM , o finer,rnplementollon M M rrk 'g hea/0, t.*fds ack,eving le ph'sical "c finong,gl "Meneils of ll,egeendi [)5/ will Thuslhee/ho,beendes,giedcnd INchievoble Imp ementot•ns of This ncludes the ocquisihon of melenng 

dah], hiding or, the VPS oparolionnl built 51,cq lho·integr•ion,r,10 hc al•en·g•·em is '••••• V°S moroged 'SM lod'cls 'ill reo• 
requi ·emems. pe,for·nonce and tinanciol e05, win •Illhe rolnpleees of DR obs'ocled. ito Ihe horre / ond olle. uti t,85 / rn»tor 
repolinglrnodualeon•omond EPP cltheo•cicedad·ionlages/illocces5,ble "hedule K dispul,h, i reol hine. 5,9/,con' 
Selte,rents will i 4 1 billii'g ond Idn.·cur,e·i' ovolloble 

"/irip'bllcol¢i••deslowardsenergy reloh' IrT.oiring 

n1orer5 mw o will,igness te take gienier Refe,en,em 
Or 1 kly 2008 the pre·olyoe of VPS •enf resp,insibib·y ir lhe mcnoge•e• of Iholrown [1) Inlor•otionfio,n Iritioiteig5mJ•Melers,n 
In·e The orotot?Pe is a DI'AP locusec subser power usage Incen•wlsec DR program,res, Soullon Utilitie. ComDiled b• M.*10 
of Ve lull fulia,unul,v 01 6 VPS I lorgely slandby generotioll aid ME 

price res,-e 
irrplemells plonning ond operotions bu com„ne. behavior ve ,roec#y populor [2• Inform//In {ium www.mce 00. 

also,mplemen·s the critic/! Ports of / -ta•nm omong" corsurner• becouse g-*/%,imfnl'/rrf they u•defed 5. n.'ll.r,Infepr...007.1 23 1 63'.0 
theoler funchon/lities Fig. 3 dela,bi the 'hor the al'emobie could be generolised 
irplefrertation scope d Ille proiolype. ood shedding The '/PS provides 0 solld ond p Informat on :roln ,/n·//fin w,killf,rlin (,m' 

gene·ic p•*m 10, 16 Irrl,Aerner•lon and Fig. 4 prese'ls o more detailed /9,1 a 
monogemenlol·•seiniliolive• [41 .formolion {rom. h./.nif.In nr•/ decomposihon er,isoged lof tlie VPS k.klS,grt.rid 

Al panic pont' howe so far e.pressed lecommendaions 15I Inlormolion from b.26•ewimer'grid.. 
2//Ction -th Ine way Ine VPS Pr//me com==n/p .bli, N.... 15 9.biml 

beco•se me /5 suppoos c decent/lised 
inle'oce' wil [6] L;iera/re Scal Ir·einaNonol VIAJal Pe•er legacy mlernsond 11,8 •ygtem' nrchiteclure, each muricipolily or RED could S•tion Prooroms piopcrad hy Di,kin Wo,er• 
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Investment imperatives to ensure sustainable 
eleclrical infrastructure developmeni 

Ele,Iri- power is vital for ony modern da, eionomy. The crliial issue lodoy Is 14 dem* & elect/cal power keeps 
expanding fosler Ihon Ihe growth of 5uppli which is conslralned by fing/. en/ironmenl/. ted,nlial and manpower 
related •hallenges. Despite Ihe m,my Indi€£.tors 'f delerio r.3ling performon,e. it is evider,1 lat €,«ess /0 service is on 
the Increase. 
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I. Powl' 1.95. errefuli.hme„t Th, could be correeed,n 
pj REBe./APHemon,HLW./Aluell •lure b• pe. ding 90•ernmenl g'onlh for M[ Born. .lei. he Relinb.I •, I Di,ob/,ic• 

murliripol ser,m, I e 10 01'°'dI 1he his·06,/ Iler./.EE Com'i,·er...ns in Power 
Cfet;·tubg,dies Jon i../ 

[4/ IL.11•l'/*/.RI•Sch.ter.i'b- A 
*Idbeggo© fortheelectnalydistnbulion Del-*#.li ISBNO·8247 0539 4 
Indist' thot elact,r,ly soles only recover 2001 NETGroup 
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Maintenance management plan: 
the Tshwane experience 
The moinienonce philosophy slondords and procedu•es of the entlre secondary nework In the nine depols forming Ihe 
CiM / 1shwane lurldidion and Ikensed areas ore /milar. Emphasis is placed on ensuring a -e neurk while the 
maiorih / /he mai•enance aclivitles m be ascribed lo breakdown mainlenonce. 

The balance of the repair; and ·nointenonce by PML(,ber.. Cdy A-ne 
budgel :s /•ilsed lor the pre¥en¢c¢,ve 
mainlenonce B w05 ¤greed ot I Counci 
Lekgo'la Ihot tne repoirs and Nintenonce 
budge' ol,ocations be e*fressed 05 0 
perceloge /1 Ihe rep|oce•enl iale of le 
diffe,ent coiagones 01 tne ossels sorrelimes in 
2005 lt,sgenerally/(™Med·hatthe/paic 
aid rr•inle·•once budget shculd be in ike 
region of S% of the ¤55et repocement vo le 
6 Engmer: in Ihe CIT o e being enlrusted 
6 /e rollo•· of iha nwinlenonce plan wk le 
adher,4 0 le 0/,ca ble A/5 0/ /,sing oil f I.'B7:JI 

proce"es und "ppon iii Iheexecution of this 
ner,/e cer,e o· the electricit, deporimenk. 

AMJM,4. Background 

The Cir, cl T•h••one Ve•opolilon V Jni¢ DOII' 
wos k ed in 2000 by Ilie uri•ulgui•,•liei, of r · 5/··-t *54 a * 0 

1S c©unc Is icorporaling under le Mun,apol 
SI,uctures Act (Act 1 174 1998),Greoter'•lono 
Me#opoin Council, Cily Counc,10{ Re,¤„0, 
-Mn Council 0 9.,11, N:rlher,i Preloi,u -r , Ima© - 7- )·T- 

1 

M./.i/n Subftn.du., t o,ni.iur.... 
Area Cor,millee, Tion5,1,or,ul Repie52,1- 
Councils /; Mohopoile, 8 6, ku„ /Filen,E·611 
-emb/, Pienaa·sr vier ¢nd Crocodile River, 
'Miens ollhe Easlenillkj ./G51efli G•ule- t,fl'iLP 

Se,v Ices Councils, and porion 5 of 1 he Eu. le„ 
Distrie Courc,1(5'e Ag Nf C 

The electfic,4 deportnenl of Ihe L- W one 

of thesemice delier, deporine,its u,•der Imie 
// Wawd Infrastrucure Deve op,nert F 0 1 Map of .4 0/ v,ne 

6 er •4 botilhe /,MC •spolili,/ heodj 
and SEO c, administrai,or heod If co.s.9 

• Aller,dge¥!Ii€/F'.1/ 
04 depot Sofer, /0 gener©1 rron•ge' and one s 50'ely 
resoonsible 10. distributon • I ncess Pa·k oferatiors depol • Breokdow,adue 10 0,|i, orlhet 

• Rosslyn depol • Re,airs oid n••,ileno.ce -he distrilion oper/1,09 di. sior com pses 
©• bolh the dis·ribulion regions (wilb de,DIE • Soshanguve depot/Babilegidepol • Depo' molagernent leg resources 
and lechnicol mulagementetc) ser•ices gection re5jonsible fc • Worderboom 

opera·ion of t•e eitia nek·.0 rk This •on be I .On areas Mpe, 01 main:enance 
&*d os in Fig 2, ard oillhe deliberaton Sludies hove sh"wr tho Ihere ore will be confired to Ihis "ree Npes c,wison ed lo Di,Iribu/0.Operob,0950/h so,re Depols 

of m•Inlacnce i e. corre.ver e,Aent ma' tou. - prevertative 

'.Foning 'truct'rns The Dist.,bunor Ope ohon Soulh Depots ond re{Jrb,slimenl mir,ten,qce One con where neces504 As<an be noted,1/di•sion comprise of ihe Following fourdepols odc In Jeteclive • enorice · th•s hosihemolon•oFIhe,un•/copilaltce*ecule cpplies 
• Ce'li,rion depot I the *e /( device' Ihat only need to •vork 1heneriecentreollheo•*solio• 
• Pre¢orius Por' 4 depot -ad ond do i,01 lell us & ihey 

DI//button depots ore,illie . Wil•loo depor foileds••ee' Ii,rolor,norsmoks 

deleclor Thew generally reg'ire aperiodic 
The CIty 01 'n•Gne I' divided Inte .Inc • Prircess Pa' f'nitio,),il check /0 osca,tain thok the, ofe 
geographical depol seril.r· 

Depol func+ions still.orking Thep•vel·otvemo,ntenorce 
m Dismb/on Operc#or, Worm fu/erniore ba diwded into k which !9 

-he binchor W the digribution dep/1 eitherlime/sadorconditionbosed AN /'e 
The cistrib/lon oper¢hur, ion], depA prii™]fil, ·0 allend lo th, {ollowing ospeds cle being considered /en one gener/les o 
comprise 01 Ike following six d. pois· oitheeleer,col 'B•ork. tacticcl main•enonce plonni,ig based on shon 
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c:onditions Mus' reliohility phenomena ore 
,Jrde,EtOOd Ir term5 of Ihe n• ,11>ecol·ailureG 

46. i,••time,n;e,•glorlime.,itllo,J•e Rel,obilit, 
!5 expreled rrlo,•Imull[ ally by m- / live 

%3721 ralated ctioni Te'efunctiors end Imil: 
c©inmon|¥used Q e iridi••I··• iri .ble 1 

Reli,hil'v I 

Ck,rnlil.Ilive .]i•Tit,t or 
:..=i- 

LE 2 a -E -E 
Fo,lur*ord•le 1 0; 

==== M•nniin·am·n,iL,re 

7Ghlel 
R<11 GE] EE @FIE FED •Un/%'ordsymb,1...... 

[El E E] Kne•yledge ofie Ailm plubal:flfuy drgluNon, 
4 g Irdion f)) or I (1. c.n be ...1 -0 
determire ony of the *m functions in Tobio 1 
Forn·ulgs fcreoch lundion ov glven by Lewis 

... 
[2] /'these/nctiorsco,als©becoliuluied[0, 
spe•d¢ d #bvNo„ by i,e, ofip,ea•,iee•6 
/6% 1 ··ir prabobilitydidnbolio,5 

t Most re iobiliD, c ",iomena un be OaSCf ibed 
CZEZ] 6, 910 n of tne exponen hol dislrit,ution thol 

iesul* Iron random to,lu·e bebav ¤Jr 01 
•leclf cal equ pnenl. Il Ihe 6,lure .+I of c' 
:lerri is count, Iherefore ndeper,dent of 
ils " oi ope'oting h,stor,i •he "biliN is 
upressed by the -ponentia distr 6.lion 
The loilire rote ,.(0 ,5 0 constart. 1 and the 
rel,¤b,I,r, 1,nctons 0 1 Ihen given b, 

9 a BE E fe)=lex;,(.1,3 
Nt)=exp( A.) 

03-2832 I le.•;,•e:, „0 oll p/„orner,0 cor be described 
E hye cons-Int +lure rale rrodel. Some 

•-ple•..emblies. 0 ....ie"re.'" 
er ,le„, 0*hibi• e¤rlv lo,lures. whil• fo lures due 

r'y. 2# Dan611,0)0,el,•icrlurw,nisM,ai lopshuc'Jre. a wear.0,• aw o,xur. Thrs leaas L le well 
know,i bolhtub k Iwre role model 

0• Ing #/ sfre., Arnong lie rioil • Whal molnle. ncet,pe/rstru·egy,hould 
dist bul,ors *i-ha "0'enic time depender,1 decision that used to be brusedloranequpmenlor,lprii? hobobilily 

foke, n fc,lure role ore needed / model le *eor 
rn'In,elinrce Is loe levol / moll,leqonce • How frequen]17 show d prevenlot- 1/ /,lire 
'•{]tls.equired inainteliance per[enned? FoilureE (0 decrea'ing ium) £ d 

Po ochreve Ihe ' en<'in'ene,?ce the weor ouf •allures (ai incregs, ag 'I•re 
Coleclla withur, Ihe budget co *rollit. ot . When should or ass# be d,scaed or m I. The normol distribulion m t,p i,vd ··, 
0•¥ e.gen,Sallon ieeloced2 

miodecreosingtollure,ole Ho•eve:,ll'e 
. Who/poresond hown.any "eoch /0 .,eli krown Weibul dIstnb•ion S In maintenalie 15 gene.||y 

should be kep¢,rl ·he sloree preierred 10 •o€lei Gr Incm„ng, consion, 
eed • rr,ode•s -his deci•,on making proce55 15 51« Led or dscreasing laflon rate TI. re;i•oiNN 

9//ing i, ihe m,/ com- iriathod used h using models, especlully wal,tical or linc],cns lof #he Iwo-poromeler We,bul 
for matherraticol mide s. The complem" / distribu·ic, gfe 

Or'O y5 ng c sy•tern ond stpporilig Ille 
de: Il *Efir 

slon.n·•1 i,g copobility during both "e c mainte•o•ce environme' hos Ird to lhe ./ 

de:,gn deve ©/rnen, of Q von* of mo/,motical ond oirot;o•oj phose # Ihe 5/ein 
14 m•el5 foidifle•ril 0*sasof thelia,•fe, u,ice Cycle, Modellirg is the cheape' 0,•d {ast™.1 
way / 1#Nt,on Some bosic principles / ovol:abile'y, 'udy'rg/e elled5 01 cbs# in ke, mlobililiondmoinloinohillyoredisc,ssedn "'2•« 
dr%,gn vori•,bles o• svilem pe•0"'ance m 
Pum. 01 modelli, g is lo underslo/, pred'Cli Ihenex• sections 

'0,- 

•0| and Dkniajel•„pp,o• 3,*rn b@N]viour •Aucd,4 n 14"ce modeis ore „ed to enable le these equallons lil Nvo 'crof,•r·or5 I 
mal Thereliebilifi / an Item m be defined as /lie end () rrust 

fIlerlanCe bolh be posil m & mor.•ger ·0 mil beller dec•sic>r• purarneler 

Tp 'odecisogs 0,obabilit• #hot #he ,•em wrll lunctic wirhoLt m 15 known m the shape lof 'e poromeler and (] mainlen•rce nianoger is 

loilu. tor o specilied t,me under spec fied kr,0 (lrtupe,v,goreaslolloW'· r s the chu,£,cter 5-ic Ii·e TI·e inaon 
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hmetoloilureequotion.MUFforthe Weibul Ma://imbjl,4 Tlie i.hys,col as/R o dislribJIior nelwork 
dist.ibut on connot be cole/oled 4 means a e ocquir=d lo p ovide g vo,|obilily and 

be moin·c,nobili, 01 an ite·n can oe 
of"Hbolequalon, bultie *erelore lecir,quesore o •erloin capic,1 of production or defined as the prob/ht, that 01 ilen, con 
described Ir ·he ifeinure 421 -he volue serice *f'Joitify fE.,e'Ne,rely'n,per#e•P c be refuined to o sim fied fundion/1 level 

attr bure c ony syslen· onc co,rprises ·he 'epalimets, m de·er-Inestne nolug of/e within o *eclf c time 2e'!od Mcinto,•abil ty re./.*d ·noirtal....le..m If rel,ob/'unctions cf The Weibull dislnbuN/1. If Iherefcre addre„es issues such as diognest a oi 'em Ncs aconsto'- fo I.ferate, X I =1 a; m <10 decregsing /// role is frode,led, s'andordisof on. occess,bilirf m,erchongfbl';fy wellos ocons'w'/=.,theovoiabil,Ic· 
6-1 theconstolt•iture*ismod/lee, mouil,Dg. lobeling, etc A 5,stem should 00 item is given Dy the i"Ming ecuoNon end for m , 1, on i ciao:inq foduro role . be des,gred ir sm a way th, it can be 
modelled mointo,ied eos,4 witiout orge invest,nerts 

in time mone' Ind resources (per5oirel, 1;+1 , Exmple 0/Retiobitl colcidlen forlhe mo¢e·ials,*00!sard facililie5I. 
Weibull diatnbution Sir-/rellot Ii'lic maintoi'/bi|i' oren/5|y 

Moi,tainobilii, con also be expressed 
The 1.,lure :horoder,5'CS of o switch fr;:ed by the des,g, ojtbe :ach•'C/"Ir, in on malhenctically by nleans of five infed / tile ovoilobll ty is 040 1 zed The design and eleariccl distnbution boord have g We,oull fuicliors, 5,mi orte-hose©elined in reliob lity 
disiribul,onlhevolueoffreshopeporon.ler Nys·emsenglieer/0 new ... ha5 ¤ greol Ihese furici. swregiven Tobl,2 re5ponsibility lo design ·cr rel,ob Id, a'id m. i. 3,5 ond fhe chciptfe ishes 4 0 f' 80 

Min kingbiii" ensuie H Ihe Mil©bility 
6/ CD cul¢,le Ihe reliubilily of 'he switch 
after 40 da,s ond ofter 80 • do¥s. Repair ders,N 1.40 of lh' 5'stem is adequale 

• M...Inobili4 /> WD Aesrem cier,92 10/rrup,m der/Nom SO/ution: 
Cunlul...I.i,hu•len I. index 

• ./.1111./r 40// 44/ 4-MBaW 'lon]COFII©rrepol• -he SAIDI o{ onel·•ork. indicates le duro·ici 
| Ra. irrole 4 jime cf o ws·Q,red nle r„tion the overoge 

•....*...... Mean line / 1*Ir Mvia nmi· •s·Ime· wauldexperieice peronnum This 
excludes re·interr'ptions. h i' commonly 

Tcb•,2 Fu•di©15,naiynlookofmor•:rn,bi;,4 
Giap·mical ,]luslrations 01 ths foikre dens#. nieosured i, cummer mil•* or mworner 

The some d,/ 4/,0,13 t#/ o e used lor rello,Illy '18 6,6 rcle functions for the Nours c• inter••plion. *emafico ly 5AKOI 
reli/,/ con olso be used for nodelling •ponentic,0 rorwol and We,bull dittriltions M De expressed as 
reogir fines If • conslan· role, rm =v, is 

are given by Pintelon el 01 •3. Knowledge 
assumed, the wxent al d/4/ior, appies -#H. .1.* •64'•NDJU ... Of 148 failure el<ruclans/,cb of:" 'fein is of t"PI. 
oic the c!,low ngequ/onscon beosec. w 'w", 4 eu5•*un -ta 

ulmost irroo.•ceir seleeing on opprooriate 
moirtenance polcy orochon. Some dolo !5 m,(t)='-ap(-vt) Mal calculo# From o duration poinl of 
ovoilie for ce"in disses of comp"enls Mir)=1-44) view, 900 cuslene·$ e•perienced Iwo 10 
(e|ell/cl . alpchulll., mir I•ur•,cal, lic £ but min Jte n'erruptions old 300 cus•©/ers 
d410 /0/ also be colacted for 5*ecific 1€rrR- e.p. ced /3 kou' i, lerruption..IDI 'or 
componeal or item to build some foilure the ret•i/< eHecti'ely cglc uloks .4 0'ierage 
hislory· The reooir distribution (exportenhal. Weibul , durolion Mul 14 1200 cusfomers on ihe 

etc.), 05 well os Ihe volves of le porornelers net,40/exoelenced The meosuremen' un 4 Curve ·ming lec•nioues lo determine the ofthed,/ibution.conbeoioned fc,simple ore ir hours, 30 18 minules evols 0,167 poramelefs'-he Wel.... 0 . norrn' ginianonce ./ by measuring le !,•e houisir .calc.ili,„i below. ar exponentiol dist-ibut:on5 /. lo,lure doto 10'<er lu p/orm Ille bk severo times and 
e described by 9 ith 141 on d Lewis I/1. appl¥inga•uive{,lingtochniqueloful• r,ini_ (•0*0167)+(300*3)+•9•0416n 

12. 
S>sien. iehobi# cirve Mainloinobilily is mosll, e*oressed 0 

te,frs,{112.80•1 irrelorepoir(MUR). On overage,he The 12(X).u#=w affected components of o cci,ple* 5,51'In m 
The for•ehour/ebuloftecustcmers{900) furittionoll, relole' Excmpleolmi=inobdil colculati{•cs I. eocn r,·hrr lugh u 

repo,r rote ier me replocement of / min exoe•Aced 20 minuills tokal dirotion du'ing serimbeationship, 0 porollel re|a·logshp cr 800A Ll. C/B in 0 315 IMA ma Is constort a combiral en 01 ·hese. 1he pionred ouinge ond ·he rholler grou, 
0,05 min• Determinefremainta"b" 0,<VS'iners, e'pererced /0 long outage 

1,€ followirg ei/,0- cor be used lo of the beoring o® le /,TTR. d .,ation ot ¢hree h 'L•rs Th,5 expla n• why Ihe 
Co|cu|¤•, Iht re),ub,Jii• el !be ioi' s,sle,r, Gverage dui•her? 'e, Ids So/uti©n 'ow·:1•ds 20 pnrnu+es. 
R.4·1 foreachol"e conf:gurolions'.e senes, 
porallel •nd/or a combinatior Cuno-*.•003-' W 14 11- pie-o'ronged evint criterio 

.Jn•,11: W.•,AwJ-*./POJ-en-, cons/ered, the Inlerrup/ ms would be 
• R,01•R•(Al.'18,91 Al,-14»*.Ip,'•™•'-4.20*-* considered as o single infefrupTion 'sfing 

Ih·€e hours Avo./. for the cuslomers of,ded by Ihe 
• R,(i)=R,.{1-0-8,lo)(1-1.44/ pr• orrorged planred inlerruplion [which 

The ovoilohi 11, oion item car be defined ure I®D cus/mer• oi *•e eK,rnple gb« 
In evol"!irg cor,16 ned maries parallel c' 2'* prob©bility tho, ar lien will, *hen The interrup·ioi limE i• toker trom the •irs! 
cor,liguratons, Ihe rel obilily /sub·o„emblles ulsed urdef specmed cond ons, opefote operotion corried oel under he some cause 
s evoluoted first, end ,he 10·al s/¢em sotisfactonlyo/elfedively kbfiousmeosures code lili Ihe low ()perakion corried out Linder 
relrn,1,7 is 4 duoid by combining Ihe of ovo,(06,(il¥ a fe •se/' industry, bui flle nx>' 401 m„acode SAID! lor the wolwork wo,ild 
sub assembl/5 A reli/i'ily block ger,erol rn-ure is•he ooerononal o•odc,bilily oiog<an be c©Ic'lotedn•loll•••s· 
(RBD) indicating c breokdowl from /•,Which!.givenh¥ thepmacti©n 4/em 

to compone.ls is us " 4 cons'rwcfad be,ble SAIDI =-- 02019.3 
sys,em rellob,lity con be delerri•,ned 1200 
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From lhe abcve example. ¢ con be seen 'hot wn•ie {ullure , 1 the middle. 01 Ilie Sahoro cesar of your business. 
theisolotionoflhe300 cuslome•befo•wol will hava rnuch more severe consequences A 

Tojol produd•ve mcinienonce ([PM, smieddidnot baneftthe SAIDI/igure The forrnalrevievid /,lurecomequencesti„eS 
1%sl oinounl olcu5Torneis needs lo oe alleclec otterTIon of, m:,Intenance tasks thol hove most TPM is o morofacturing.led i. noti•,c iho• 
fom the start of 86 :ilem,/•n up lo the end effecl. and dive/5 energy gwoy ir¢ n tnose Epr,05,sestheimporonce/people, a ' cir do 
of the pre arrarged eve.1 H Ihere hos been o wh ch hove liltle ornoeffec' 11,5 helps enure .,r cor in'<>4$ Impm,Irn®9'1' pii!©301:hyord 
cu rrer,1 br€ *rg device " o gesio n, orl' 300 t|·:01 who·ever is 5oer k>n m©inlenance ,5 spent il e,rn/0/1. olpid.cion .rd moinleronce 
cus,rnerswoilldhovebee,omxled.TneSAIDI *ereiwilldclhe,Tic/good. st(]H worl:Ing together It is presenled as o ke, 
If le ne.ork would then nove been We .0 longer osg Ime thil oll +Ii/"s con be prilt :[un ove : imiulac lur qg phiosoofy. In 

pievented by IV c·ll,o ever, rlhey co,Id be essencer/PM seek„orelapele orgoniseion 
preve,ted, tho/*ouldbedesimbletd©,0 Iliberoteits/wrpolential 

ASAI loverage •er.,ce ovoil¢bilit• Inde,I: The Cors,de o,ne,Jres of :0-7,es, .,hot offecls -he modem bus ness wold is o rop dly #e number 01 INE' ra e is le nurrbe of ASAI reoresenls tie Frocrlo•1 're loften chonging eiviror,ne.1, so the lost thing Q 
00'thewd no·theageoltyre. 'Mis expwsed I c pe,centage) 'otc customer corrpor, needs r it IG k> compete in the s moly 102 opplicoble to /,5 foilur€ mide h05 received sLpply during oie yeor. A5Alis global morkelp|ace is tc get i, it' own woy 

o usell i laex For mens.,fing Ihe ovollcbility We ore conceried priropolly with what be:¤use ollhe way ir whi h d opproaches the 
0-supply 01 cusloners wi·h firm supplies we .071 he equornent to do. not what i' bu s nessof look,qg aller its income gene. ing 
Matnemul,co||y ASAI tur be expressed os: acually is So, we need 0 6//0 poloble physic/ asses. So, TPM is concerned wi# the 

writi,g in/rumert. copoble of producing .5mm- h©cri L 'amed rethirkof busine5s processes 10 ip,vric I.•,i¤k,/u. 
erascble text and lines in the w / ronge 0 2 cJ•omer 4- se•re dem- r o achieve improverren·sir cost. qu¤I ty, speed to 0,5 m, Both .omer und m/onie:01 01, It encounges rod 21 ch/n ges, such as, 

Note Tliereare8760'oufsinonon leap (propelling] pencils broadly ls»hts simple 
• Flo'eporglneaton/1 st.lures - fe*r 

yeor ind 8764 hcvrs in a leop descophon. T•e year spec,licotior of vihot we monages, wpowered teams 
weed ,5 independent ·rorr Ille melhod i / Allemalikely ASAI con be expressed os I Muili skilled wor•krce. 
acnieve t. B, icle,¢ili,in.hat we .ctuo , wor-, 
4 65 87. our molitenor•ce on wnct mollers ord • Rigorous ·eappro,5.1 0{ the wcy $ Ags 

¤ie done - ofler -19 Ihe god .F denlif, 4 ggps n Ihe required per[ormonce 
Maintenon,e strategies simplihco*ion 

o,id thol is whot le syslem ,5 copcole of, 1 f also pbces 1•ese chonges w thir c cult•fe ANor·lroridefecfive niolrnelionce,••cen•rol RCM builds cn Ihes e :imple ideas o dele enine of bellerrnent underpinned by confinuo Js 
problem thor componies hove struggled wil opp ca Weondeked ve mairterorcaloreach 1.provernent.or/fec ·Iroug'l u..f 
i; how -0 make the choice be»,een Ihe o•ker app'pri¤te measuremenl Tke ..1. failure Themechanics of fre RCM process 
t•.ee. T,is has led lo increas•ng inleres' wthin 181&-citheove/4 omer- 

itselfo•wel•descr ibed b¥ 01 hero'thors efectiveness IOEE This fig jre Ins the six *e irdu,·ry,0 wo s·rolegres, which oller g big los5es' 
po& to long term contina, nip,over,ient The pe,ver 01 RCM ,5 noi in doubl. Th,re 
miher lon . promise of I qi,uk . .ese s more Ilic' enau•h 'rd eviderce trom I *prrertdcwnlile 

,]re,eJL€,bili·ycartredna,ite•ce[RCM•ond men:ufac•uringf PKIracli•er +ronspsrl und • Engineering od©·ment 
tolal Fi•e mainlenance •TPM) process r:duslries 'hot pro•.e the techniques ' M„,or s,oppages 

vo,ue In establishing ord Improving system , „76,ireu breoks 
Rell;& ce'llia,nmience (RCM.I mo,ninance 1· is howevero #orp tool, ond • Ime'.eitmoking er prod'ct 
-* *Fhangeis kno•in as reliok!,4 is ws'/N be1 applied in seleaeda feaS rather 

• Woste 
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cenied broocly ·11Qirtemice ard incorpo,otes¥.ithin ocrois o locili·y To ochie,e 
wo//,le res/4 Inust /9 be corried u To three meosurables ils sewell dist nit shifls in 'He wow we view 

phy' col ogse,1 0,0 Iheirup keep b,(oralleaslwill, Iheoctuoloperaforsond * Avoilabilily(time•.Detorinonce(speec)/rid 
fnaintoiners of the *m in que•,or, RCM is 0. (./.:I. 

The developmenl of RCM hos ol owed „10 not o ·91.,ck f *• so ulion, time end effol most • Wilen the losses/"'M linie x ..1.re·det,•E moin:ero,Dce. J,re focuses be imesped speed kilolib· 
or, Morning, mi,ing *reness, ,re mulhp[,ed •ogether, the re5vllirg OEE ouit#.b,d,He,ing InlarvrYsignilicont mzutiog ord imolementalion. fig•re ihows III• performonce 01 any 16/·holwan·belorei·. 

Il does however ochieve on unoefsland,li equip·nent or product lirr 
The 04" 9 0, a success wl FM progrom M cy how plont works. // it can (or co„/ • T'M sites /re encmroged lo both Eet 
io pre"ni or m tigale Ihe en··equerces 08 achieve, 1,/thecou,es/foilure Bydolng goal' lor OEE Ind me,sufe deviotiol :g 

foilufes, no· • preven,the foilures ·hernsel.e5. it fo<uses mointenonce 'Ha [.om Ihe5e w ·I•0•0 m• .blen,-soking groups then 
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Illileronie laskb. hrtte• Iralnlng 01 • Optinuinreplcicemehnlervclito given work i' done ¢/ cle,red The 5¥ltem liaS 
9 *,2,id,nuinlainen, which cll lead ofner =b ities c• well. liz financial, el 
te reduced ¢08-8 anc teller service. . C. Inron proof tesl •ntervols for given Other rnodulefi thcl ore ve• elfec•ive in 
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Involve'ne",he work[Me. • System ovoil•b lily and oplimurn yores p·oocive r,1{]Intenonce pait 01 ·he r'el,·iork. 
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Preve•tutva no,Menonce i. opplied ' tqe 
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cenfred,no, ile,lonce do/,11 on i•·Ilit'v". While vorious .c•iVI'leS 're scheduled sned'Ing,nCIT 

=/&£·, RCM Pro wlil -norce ir occorda•ce with ihe . Abnor,Tic. 
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0,0,41'Iy and m,w,Ic,nob, ity) silnullor ·},e mainlenance o( Ille overhecd MV ©le LV 
which will enable You lo onohse ihe •etworks, ·he deon no cne p „nling 01 poles Zero·boed budge•,i,g, r,lf,irl-) 
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such sle(• 4 stafcova,loll#co'cultions sequence Tha ren.oin,ng :terns in th„ to al'Oc•.e r - rces I ke fu r,ds, ail,Ear s. 
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possible. /01 what S probable. M,#- w hrical 

. equipmsnt 
ARAD' FARADIP (follure rate dot[] "bbs 1, 
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-*'Jobje foiloye/no•disnowwrdely ne'work- I,prompid bybreokdownsard ·nonogemer,1 irair'.enonce Non In re in J,J,3 
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meclion,col, /eumat,•, instrumenialion •nd scheduling However, somedi'torlim ls been encounlerec 
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Peren/ges are also pro,Ided, SApp• 

v,111, 1, r.,fls in Ihe reg on 5 109 mill,on 
' CO/484,?E Aquonrifiedreliabll,Ar/m,+4 -ne. g<>CId w •bis nsimm is Ihot le works Lessons learned 

mainlenonco pockage -,h grophical ergileers i•{,ul oil ·heir ioquiremen, lor 
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' Wribull uroly' s of loiluie ·imes •'01'4 eieclf,Col equiomen' 0 wer'4 order is the /,len is o.,erloaded a,d no/being 
grophlcol P'Ots ond ihree independent ted by mE systern to p„ure thot Ihe mointa,red properl¥ especiall7 due ¢0 
le'. of 0, ass,ng "gllf gene. conce 
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Cost and performance implications of 
infrastructure investment options 

A pre;ec, is presenily underway within •skom Distribulion '0 de•elop a re'alionship belween neivork per orn,¤n,e ¤i,d 
investment expenditure. The resulig are ekpected '* be used '0 revise Es'com Distribunon ne,wark planning Ind design 
crileria, ond inlarm fulure ince/lve based regulation mechanisms'inked M ¢/PI'/I expendiluie. In light / po„;IN ,/u,e 
CAPEX linked incentive„hernesand•he Eskom Dis'/builon d/ve /0 Improve network pe/ormonce, /,5 impor,ant that 
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=drei*dros,inpllinlion• 

Tie PaP0' !5 slructi,ind u& t||0*5• A 
Opproo' upillip[i and sofin' used 're . 
e*ploirad. Followec by mre delol, ©n c 
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o,id mode#irg pro(ess • iumen popuintion "ribined -11,1 
nstolled capoc,IR Four zones vere oroo-dintoospolinlgrid/500*500mthol 

*M / le Eskonl Distributiw {eed en were covers Ihe surface .reu o[ Sn. AMco 
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Anotner 44 •. li• I• I·•nk ©•, cdlagul' Clo•e G. doloset requi•d for :his nal# 

- Guil*I.,.ug . Ci•,•1,1£ - .0- i' c<}5' 'Sll "42 for 130'sible rderie,ilic,s 
.*.lond-ui...14.®p.... able I M©*176•ol••4ues lo imprnve 'lle relioo,i,17 performu,•ce of 
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es,imoles Ii.c wde aspects 5 /h os. ele #ic,1 dis/ib„ c n rel.obility modelling such 
cs DEREL , DIgS/ENT o.d 

• C•Il Fove.Factory works **ilrica•7·T,i• 8:kom'oi..¤enG,•¥,D 
CYMDIST (RAM•• lonomebulatew 

• Equipmen,20.9.leedarboy Ironsformers' Mod•10, co•Ar. 
sedion /• seis, reclos Metc,1 The sc·Nvore opplied,n this study is D'961 eENT Polluli LD. 

* line conducior lang·h rtwergc,01 Version 13.260/ CYMDIST 

Inli I Hoh I Denspon Basic 05, umprons cophed 
*lon Low 

I Lohoui In order •o model Ihs rehobili• of a distfibu·ion 
• •ab•e. Cont'gency lelwork feeder =crlgin bos SjG•.4•0}losi••col,% c assu!•p•,0•S 

• EAernals/lices have lo be node reword,ng the net•ork 
./reur d compone" fo, wri ttes -he oos,c frequenc• of coii,Mient5 ioulls orlailures 

Reliabilit I Ode;ling - Qpp·ogch ond 055 Jmptions regord ng ·he i,e·,vork slole Dero,•pum 

soluce upp|,ed,n tils ./ cre I A'.R. Mell /11/ 1/ re©air the e'perled 
time (hour' it *ild toke to repair o In gerier.I re i.li' r/41,Ii' 5 605el on I Ne»,orks ore reasor,obly noinloined. comgonril oulc./.* #rele.In lail Jre arld r•sloralion models. delinng , Neiworks ore „poroled normolly to• normol ooe•ting stale 

4 e woy ir /,ch spec fic componeni and 
s,stem' Gil *J lurerale,Inc wholleoveroge 190 50,2 poinirter; needed fo· relioblil [he n-ork cornponent· ide. ed in •he 
restocation/remir lime is •repoir anoly,sore lir•e rnodell,ng •¥ere Im:lied lo rro,of syslem 

• h. S,Kined Glure *te - Ihe operoge compor,en, such os The th,ee Dosic oporcoches to dislribut On 
s,stern reliabilie mocelling "Ill 
• Mo"'modelling<seeeg R 
• Monte C/. 6,7. Ilion see e·g 16), Ind 
• Sla¢e enumer©hon 

The opprooch applied fo· Ihis ano ysis was 
Losed on Mafko, d/ing combined witl 
sta•e•conti9ger¢y•enumeroton 

Fog,hele 
2 The,·1=.:B<.• m........6.I|'./.4, 

.ew,co•-4,he modeN nDproc•-,• •,cnjEW! Ex•e: 
3 DISRE' 1, u 'Impule progr.. I. lieu oil 

peoioi..ligbil,• indic. for :I., i. 3.ir,b.lign 
*. 5- w,3• gil Ul =•,illk.1 

I DI'EN• P..i,0.1.,i. •rl ,!0'r.1. .-Ir 
*-* •.0,/Ill•rl,1 r..-.. 
•ilim S-••4•1!11,• 

' r.1.15T'RA,Al i, I. odd In „d.1. to 
./DIST 4-:gnid r..id di.1,ibul- ing,n-5 i. 
•=•s•ng ih• •liubl•„; •-Irc dhi,1•1©. 9-,uks Eg 3 Geospodin; e•i, ,; i, ij i,u,6nom i' x.' 1.., 
S...:•¥.m=In ,eorCme. Wei•r, Cope 
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Results 
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CAPEX inves'ment decisions, cs ore niode 
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Ir,herefrdesign chorocleristics For iny given 
n€-wo·k indices need 40 be witno seto{ possible mairile,•nce 
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Engineering skills: 
key to effective service delivery 

Large ond sm/ler Inlrostructure devolopmen, and refurblshmen, piolecti in Souih Africa are alread, Ind will In the 
Mure plo<e Increasing slraln on resourm. In addition, the pressures ground skills availabill) and dmloprn- are 
Increosing These pressures ire no Im apparent in fhe elicirical and other engineering industries. How selious Is lili 
slluallon. whal Impoct li It having, and where ia from he•e? 

It is now commw cause 'hat in Sout Airica 67 0. AlcKernnie and Slor, Brid,ens, Soub Akam i'ninule / 
we ore loced with o chro 11< skills sholuge EUcfrrcal EngJneers (SA,EL 
in le eng,reering jector We o'e ficed 
with o mult fxeled problem Ir b esper, 
inclidfng facirs such gs. o id cri r ob 1,4 24 "lam *nd/or 016"23 Soum AM/0 produced or ov,roge of 
, The hi//col educotion legac, in 5uuth sioff wh oopropnole skids ond exiegence. approamcte') 1272 ergileers and 2036 

Alricor where *ills wefo d,sproporhonolly This ha•ultad,n legul,ve eHecli in os/els techniclons und TecHnolog,sts Of OIl disciplines 
developed,n lhe populopion such as mamlenon, e, planrinm•f des,gr ond perannum (»veroged over< seven *noa 

, Aglobnldepond(or//mihissedgwilh Prl/rl,01·1•™lgernen•ulld kiex¤niple, to 2004),·nehigheslperce/lagegroupinbolh 
fhemule/glocal„?ob'lly/lhese/6 /Jearic/3 ie,wc/morogemeniond„Us categorieE beirg in l discipline 01 electricol 

. The deficencie,n *e ergireanng laround 35% ethetoto,numberof presen! school Situolional Molyst' 
sys·em ond in porticula. the low nurrtiers vrlver:,Iyengineenng graduotesond 3896 of *e 
©fleorrea wwhs,Hicientgradelevelsin Compo,/rie inlernotiong lig.res provide unrvels,•of YAnologrargmeennggroducper 
r•5 ond science to unde•ke te,hory on Ilur,unoling per5pective on our ' led overthe seven yeirsfrom 1998 to 20041. 
educalion in Ihe e•gin/•ing Beclor reso#rces in Ihs engineenng ™jor n Sou•n These tgures. comp,Jed b, th, Eng,veerng 

• The collopse of 1,/cil,Inol Ins'rill Aka Comporaty' 19/res indic/•e INI the Council/1 Soullric. (ECS' lor-heperiod 
.Ining USA produces in le order 01 380 eiginee, baweer 1998 and 2004 f Oia VerY 'rheres}nq, 

• An na/equaI confribulion Ihrough the per rn,lbor people, Chinu 225/illiff, 0/10 95/ al#hough sorne recon' 0,101¥sis suggpA Th,]f 
SETAs mill and Sov' Africa '60/ 45/m Il. Other ley moy beslighlly undentated.-henumber 

78- esoic and SK klated preblens stud* show thol whereD, Wes,em & ope, 01 enginee.ing graducie. being closer to 
ar• ·eflected oum Iw india,/ a·id Norlh America, Wig und China hove between 1400 ond the rwmbe· 01 *ch,icion ond 
e,19'nee•in,• 5eclor in South ...... ing I 30 cid 450 people oer ellgineer only one techelog,st groductet 01 #le over 3000 per 
us ./ . hu.,I natonal challenge. a. outeve' 3200 Soul .co•s I. engineer, yeo• Fg#. subsequer• ,80,5 Jre lo• 
globll compe¢•tion for a finite quanii-y of which represenibewee,I a in und 20 ·ime5 preie/70¥oiloblelron ECSA. Neveltle'e# 
thf,se requiremem. 87 woy 0, /3'rolion, i, dix'v•nlore Cons,re' alsr} IN• {1 €oun'r¥ fre/owl'g grophs Oie ,n•ered,r,r 
presen#rglheir int „ .sulh ir Varch 2007 like Tomon, ahi/ has holf le populotion /ze Whie accurate :10,0 +or subsequen! yea fs 1, 
in Joponnesb.rg, Susol reporfed •rice./e of Soull Nfic., p•duces/boutten limesthe nove'/sel,ly.:Milable, thet.ends,leurly,bw 
de/005 and ircreoaed co,/ on :erloin of number/grodualeargires/xSouth#ca. #ar lera are some sign flcart cholhmaes 
their pro/cls, ow ng 10 0 gloh/ / u,•nge Sinilf]'¥ brtwper 30%¤nd 46%0follgroc ,¤Ies ohead. It his bee' mcide cloci by +he 
of eng,neerng ond con•fudi.n resources in China ore in eng,neering - ob©/ holt a Deportrre' 01 Educolion ond t. 'clri 
TheyArov.ded,nteresfirg figurb, cling llie,r millian graduate engineers ord fechnicion' IntioTive lor Prlority Skills Aquisition (JIPS' 
Intemo I sludie' on sore 1 84 pre,ecls willi u produce© per,eor 105< /w/01 2,2 eve of g.duale an,gineers 
volK $ /2·bil •00 'at wDJU n 0-arial,he 
over Ihe next fe• yeors The58 Stuoies 
indicated ·**ieds.vere likety' I.%• 
1 tllongerocorrpletetho, firslo/0/,led. UNIVERSITIES OF TECHNOLOGY 
Sosol CEO Po• Dovies •os reporled gs 
saying thot o recently·reteosed in·Brnotionol 20000 
benchmark i uggested thal proiect5 indexed / 
a cost / 100 in 2002, came n 60% higher 
in 2005 ond were (ikely fo be rode,ed oi ?80 I b, 2008. 20000 -+-Enrolled 
Thesmmechcl•Gogasorebeigexpenenced - -Graduate 
ocros' tr,e Nrious eogineerilt' indu;lries, 

--0 -•-Elec enrol including electncaleY,neering [and electricol 10000 
disiribul,4 We ore loced will, an ongoing --Elecarad 
e*od„ 01 5*,Iled oid e*per,enced d, 
pallmeo' ir liliy in'JInceS /+ r.1/1,/81/ 
inekper,enred person. In '05,tions of 0 -1--- 1 

respor;* Er w•,ch they ore ill-eq•Ipped 1998 1999 2000 2001 Ind oflen tfierefoil 2002 ·sel uo for 2003 2004 follure . 

inadequale men/ring ond Iroining die to 
the exocus of .killed und expe,ienced ./. F, 1 Frame:i•¤rdgruduc+ion»F•&c,un•Disdle•onechnolo•pech,ID,'aprE4,/fachmch3,4 
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need"o oe increased trom the preser,1 led 

UNIVERSITIES - GRADUATE ENGINEERS of 1300/14 00 per,eart 2400 wilhinthe rext 
four• five„eors, This•roblern ,5exacefooled 
by Ihe c'isis in engineering edo:Q'io. where 

10000 st¤ff "corcies ore opos·ooishingiv high levels 
In oddilion, ocxlernic solaries in Ike technico 
fields hove been eroced So 5,gnificgmly 
re:en" lot 1 Iling vo••Il posts. let olone 

-*-Enrolled urgenll·, attractillg lhe oddition/ d neeced 
- Graduate to deal wilh ·he increased stud,:it nun•ber: i. 

50'DO -*,Elecenrol verydifi,cult i" nol co,i•pletely impossible 

-- Elec grad 1/ is impclont to understord tnar Ihe skills 

.-«722 
shortage is behg expe-ienced ocro55 
the ergineeig team In consideorg the 
com,posilion 01 the eng,neenri ·eom. ·he 
troditiorQI pyrom dgI ,rodel, comprising 
eng neers. *echrolog,/s,lechnicicns, wd 

2002 2003 2004 1998 1999 200D 2001 skilled end unskilled ort,/ / 9/vide' 0 useful 
InsighT W'ile sh©roge' cre experiencec 

. 7 EnroN,le, ind gruo•or fig- ©J uni•er.i/ /luate enolieer·J across the board. the base & he oyram,d 
(Ife crtiscn level) is parnicdody pro.lemalic 
and rea Jire5 urge/ /rertiol ic s•lilise this 

UNIVERSITIES - GRADUATE ENGINEERS foundalior of leresource hose. 

Thecollopse ofthe Witicnolcl,•n T vig 
shuoufes has •sulted ir leve|s 01©lison-ti,•ing 

10000- dfipping s g•ificant!„ P.vious reoortE have 
ind,coled wun·oers around 30 000 reg,slered 
arhson app·enkes in 1975 d·opping le on 
eslim/ed 3000 in 2006. More receit re ports 

1=@zi",6/04-1 ina,cole thot the cour+7 IR producing grow w 
-Graduate 8COO qualited Inisons fer ye. through the 

MOO - combirec Indlelo and SE-/ processes 1119 
1*ZI'MIL_.1 M¤,ch 2007 .........les 9/ .le 

Ihe econorn,1 s produong c ope'imotely 5C00 
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Wh,le there ore vo,ious initiot,v,15 aimed / ovollabilit. and relenlion of skilled rewurces Clher 05 yet unpul»ed ond more D.coc· 
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be well run ond monaged unde//kils sto+istic, •ho,. •01 01 oil ECSA regi•ratiois big,leeri,g Coux, c' South Africa. while 
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Grooe kliurheerd.,0/.digineering rapoinofes#Mi•dgpi?el?gh//'gover,imeni (P/151-/jsinoonc O wriereregislro·Jin 
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and eornIngs;ond Ihereic,e £0519.,•nd,s seric< enginee'l'g sk H gre stretched ond 

orlicensingollecinicolpersonsi:gn .por•nk 
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8*perienceavoilobe edurn,lor orld froinInglece,ved,·¤re,lomp;e have been "hisisakey¢holleng' erKoun»ed wnere resources are 
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cosyfi*Inorepodcussedinar©rl,cle,n neodleprotedlhel••eres•olthepJbcond 'hinking,th,i•king·outthebo•,•,•,ndb,working 
Busine,s Doy on 5 Morch 2007 Ann Bernsle 1 molntom heillh oic wiely mndords. oil 1, 10•·ards o common wsion and purpose 
and Sond, .chnsor 01 CDE (Ce# for ocrn,durce vith ,[ile,na'ic,/ benchmorks 

Skills ovailobility 0016 De,elopment ond Ihe boord o Enterprise. is key .sue cr, Independen, While oplirr salk,n . I procesge, ivolved 
In 

polic, research and advococy ipqolv, orgonisalionl mu,t be iegulud, (se.,5,33 f• on•1 mo,•oging the 0rio enhorced pre•M p,oblerns Os 

poinf .. .. In 5outh Ahicc we t. inree opp,upnoier parr,c„Inr4 Ie en,ure /crancy Ihroughoilhoel,:cncilysu,int,cholil Including []I lhe ieal,•ies .ilhin dist,LbutLon ieyel We c. obiectviond 10,1 freme.0/ end need ¤,1 ir,dustry (]nd 
6 0©ply chain wide co·ord,Icied and realislic I W. operale'l o globallorke'lorskills. process, comprom 1 / standards s , 01 an 
stroteg, twi·ho" .)2•ior, wishlul ihinking) an ikills 

, We slruggle .+4 0 h,storiccl legoc• which relpihon. u®ge, d-lopner, ond d.velopedskillsd,Froconionolely,nour emp/'ment 
ndus,fy tro„form/ion and 5ki115 .... Tlle'k Es 

populolion nonages ed shils demands in the 
arning,flheprev,ousl¥ disadvinlogedsedons er,gineefing *dor ore ./ confined 10 2/h 

i W. are Following o po' of economic ri,fral 'oddress/,heskills sh"oge' being Alric' - if 'i o g(ob•I 'hork•ge ond dam,lnd grow•h Ihoi will *68 susloi noble if we "Kperienced n S"' /ica 11 ,t encourging giblem don[ltach•veonurgei"andlefgescole We ore kieretom compe•Ing in c •onote EC5A sloqi/ia llal .n ihe la.t 
,nieclio• of skils into The economy *ree g,Obol morl:el place k. these „orceskills and 

ye•5. 96% I a 1 lew regis•ronor,& .le o.#.... I ..... e.»Flg In dJscus,Ing h inpo/otion 01 5*ills /0 be" pre,iuail, .... 
disodvanloged individuals *mo//,ono/Is eod ow/,//, 

76 AMEU•000 1 



11 
1 

CBI.electric: african cables 

• Market leader in design. 

development and manufacture 
of electric power cables 

' Supplying low, medium and high 
voltage cables to the African market 

I Placing emphasis on technological 
Innovation and quality detvery 

, Committed to superior safety, 
occupational health and environmental 
management procedures 

• Black Econom< Empowerment increased 
to ]25% 

• Focused on achieving complete customer 
saci•faction 

hugh and medium volage cables 
' Only cable installation company in southern 

Africa with ISO 9001 accreditation 

PC> Box I 72. '•%!reeniging !930 - Swel Road. Peaceh a¥en.Ve 
Tel: 97 16 430 6000 · Fax: +27 I ·123 6•3 - mafketing@cb,-Jeclm 
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Furthe,mofe or,nnic 5<ills gfo/h tuka, time, ihe sk,45 resoure·s ¤nd operutional Issues klowledge and ·ner•of ng Ihem -h,s coice* 
¤rld re,]11·•I,i on,1 afadve p gils need to be r,nonce In,Ill,le, Trevor Mor,i,/I commer,led urd proces, need, K be €·,coiraged gnd 
mplmentnd now, f·urn the. proberris in the or, h,5 6,1 yeur nfle, nurle·nus colls for sLpporled, 00•ely morke-ed 0,0 mode to 

scho/ing sy'lem upwo/6 irto Ihe leni.7 14 5uspension 01' oflirmabve oclion. In • Ion okcliveopton. 
1- I, (].d in ler s 01 on he ob fro ining a nd father interes!, / cHo lce nl words, he ioid -Ile employinent o{ such disploced or eorl, 
nianl¤ring. Hihe in·ent o{ ihe Employment Equity oct rehred skilis ,• considered /0 6 0 v able 
The ]IMA opprooch cleady :den/,85 I.ee m wundonfly deor, chhaugh / sold eplior There ore howevero r Jmberol issues 
core svrotegies, !7¤rrely to licrease toriory 't 0'•s sadly abused in proctice / Dave 'iotregat'·e'vin/luencilisslroleg•¤swel us 
©*u-,Impor•appiopriale5kills'lloretoin Mnrfs (ihe (_<,pe edie 01 Business Doy) tle'lrolegyof uti,gi'goot'our•edskills The.e 
c-el ls the! :inponance ...ler, 10 'u: il . en •micja jr, Moq-b 2007 11'efc 'E ir•fude, forexornple, rs£ues ufgund,lblot™el• 
retoin ex,sh,19 skills + 2 bolh indusliond h m need lo scrap employmen, equity - // orierous occour obi•it e5 ord re5porisibilitie& 
ount,yosmentionede/,erint,isdocurnent, OPply,1 6,1,9/3 sensibl, 01-os rdended• forengireers in line ·unctions w thin repoding 
connc, be M .emphos,sed, We MI/6 tie colmnenled fur•her thct nslead 01 beirg strudures /01 're miscligned, ter exanpie in 
neec tc •r ce,ulial,%.nout ·he sig,lals we send opplied In © unced morner which Mludes terms of c u'hol" issues or where Ihere is Q 
and the poll•le- -udopt olomcroond pre,loJslycls/'001'gedpeoplebeinggi,en loci o{ undemincing of the eigineering or 
macro level, if we wo•ttoo•rod¤nc $ reele.rce.LJ|!innolhee•Ulonof whites techric' is'ues Thiscan resullf *Olemiple, 
these mobile ond marketable,kilts and v.i.houl skills ond skills re'L reme'fsbeng in serious misuncers'noing oi ·he Impac 

token inio accou", I has tended to become Cleorly le.e ore Borne cholle,i* that of. cr delois in moking' cre'cal eng,nee 99 
I lon·sub·le nurrbers game. This rem' Iso urgenlly neeg to be oddressed re¥4 ir order decisions, wilb resulla,it risks ond 811"5 6 

le encourage o" nurore an inh·re/in ond chode„ge h be od/,esied MIc' o f heol+1• and sc,Fely, oper/,or' end/ 
affinit.10'saence ·e/noogyordeng,neerillg In•hee•ectricity 'eclof [oric I Sus pe...11 eis 0-economic·¤ocrs 
amongs·our youth I nofecent/prrprepared con De idenifiedin,/crergineering S«jors Ettedvementorsh,/r,151!herefc-ebe seenos 
by Prof Hu honA,1?go ond '4- "" including mining) *e curreo• /end of Mr,tical oukon 0104 Inie•ellion fhrcugh 
*ir-fing Ed.:o·im in soul Afrc' In outsourcing witnin the electricily d s ribu'ion er•poyne•1/•such gkills Men'"hipm" 6 frog egoodheal-h, den,olorcnsis?•,theneed (und olner' -clors, while possibl, beng o key deliver•ble ond perlor,wrice crHeri WaS C|ear|7 !de,1 fied ho get then Young"I 5 en eHed,ve #on Te,91 301.bor. does little 0/. in -,ch rner//p, ord j/eed mus• Agnifican, Implicolloo lor nol 0* E 10 -i"wer *he 1,11'05'rudere o..ne'. educck>rs 9 9/ schoo ond ing 'stan, bur for Ihe 5eera•' OriOn' focusthroughoutlheindus 

enhnnces Ihe risks •'I .wi/ ./ p'ofes.ional .stitute,/.deng,ne.:irg Ird.... ily Fd oilie • 1 grnerol, ard the resouices of p·ofe= 
cisociatiorts und boares, / elieci,vely ard in •he longer/.in Ir/eqc¤te dalegoton ,nstitutions and Indus·ry oisocletion. must 
proadvely mariel lech•,col of ou/ourced consultoms corle' / 0/1,0,4 19 our be xcre electivel, /0/lised The %AIEE 
youth Th,5,Inpliesb•hodire"/och, os ard compo// within 'e responsibiliti 'r ewomple, 7,]s egabl/E o wfun·orv 
wellosirindiredopprcad. through•heelle<ve Frorrewo,k dictoled 4 network operational mee™hipp•gromnwherehopvo,rimairli 
Ind ver, v,5,6le morket ag of oppinpriato •nle und rnul, lenonce feqwirernents, as weli os 200 rnembersp•se'll,volunleef ·ornakelhei' 
models in Ihe •or,ous coinmunilies lieollhu, d solely imes ®rone example as serices Milable as merk- Cleark Ih,5 6 
Addressing 1/se educal,or,al iss,e, is theresponsibleordlesignoted persoll nierrns lustos//ing o<>Inl In set,ing up / sustoinable 
however cliarl, a longer ·erm issue and °11,9//5 Acl) posek serfous r,:1: boN, 10 Ihe programrner but points'Be woyk>whi,con ard 
polentia Impar The more pressing i5Swe outsourced resource Grid 10 'he ul, ily nould be implonled ocoss le i •dush 
£ h" s the counlry Ind 'Me elec ricol ond r inhermore, reton·,01 by 11'e ut lil,/nelwork/ 8'fs" 'chefnes are imporlort 'r, iespect Of d-rca nduslrY se•igi -il, ./. wrd? .e infrcs·ruchure ©wilor of #e asset/enillneering addre-9 the cconomic snorer·term den.onds of Xe ,/ras·ruelure issues impx,cting 

r,{o,molionondes ord,nolonoridirtegion on developrnenl and .Inance this ov, /cll,latirig skills ry developmeni end 
c ihe 

despero•ely,ids ond which governmeil has e,gineering ic·,vitiea Is unlikely ·o be leorning, onrl the 'AIEE Is proud of its long 
commill/,15811!od2Ii,ar 1../•.• oclevedbecalfieo/Ternhaier/underlrieg es,ob'„hed bu„or¥ „heme w ch Hos 
11,e ne)d ilve.. aid adls £•rid 15 regource short/.4,atne..,Maled yeafs grown n fhe pas• yeorio the extent iho 

outsourcing I•,51 w?refoil ev,erti.1 1 1. 6• As,loled E,oillei, es lo the vulue Il i• cle,1, Iliul wenre..01 Of,eat R250 00¢ 
eJectri¢4 un•lakings@nootherergineering o global morke· to·skilled peop e. policutorly m •ad, ma,0 5, rsar, adminisliritfan 
and i./shucture 

os irdrdokii,gs] 'ove Ihe in lechnicol disciplines su. eng neer ng, in· se vice ior induair• comp'imes /15 been 
and we Iher„fore need to comoe-8 for IhMe housee.pedisek>{ir.11¥mo•gm.MoJrced imple·mled 
9*j,•bilesk JJ•inogabol •oikeplor., Work or -,cas, ensure prope, inle.oton k i./.ever c. ....unote 'allity thi' In Iii 509'h Alrico, vie a 1 101 0 speciol cose and coordin.tea implement¤+ion 01 "ti"I,es 
Ial=cie,ped,pec,¤|cons,{lpriltions,illils licludng©•sou'cedconlr. monycoses bur'joschemes rill•oreloil 're inefferlive 

n iclpecl o• 1. ..c...| 1/oughpul re,pect. As„onymorke/,weneed·osellour ore levels of expir 15e ond e,per,ence Ill o pullinoors Ind .Ineed ...........41.0 lo min,rn 59 0 " puB' Inte'l'0% ..ge 
faclori- nol '65 loollroctoddi•ior' skillsto munici•ol eleclricily ulility o,er Ihree •eo•$, 

There,5 0 iorge body / come to South Africa, bu· 10 -e·*n ·hose we eng,neers n© longer 73 bursorie, were ..lie-ed /0 historicolly 
6 6. , indeed proless,©nolli 'chie. or /0 lo'ger och.e i, obo/percep•o,• . diso...n·¤ge' ind,/,dull• (17 8Sc Eng. 

Il•e specilicoll, in Ille elecir,r !10 0,11 d,5tribut,on well os •he hii,d re,]liM In scme Ye,rt, ihis 40 NUIp elecl /Science. 13 Fim /Audit , 

seclof Ihe so- princlple,s•pplrcoblecno micro·60•15 » n called bgre, power, There Mree other) 01 de 57 'eng,neerlng 
the „idus// sedoros well oson o mocro ord have been some i.1,201!yes to bring them am' bofgarS, eleven declined ihe offe, 
•ounlrl• back basis. infn lhe priva¥e and pub(ic tector Or dropped out, Beven hove cornp eced 

/O "sls' youngef 011' |eSS exper,enced Ihely Ihree yeor coune of study ond 'he 
Much hos baerl node 4 ma,ycofrmentalors ungireefs lechnologlits, ted/Ic" orld lemoining 39 're Idl 51/Fing of whuch of •h, principle of alfirmonve oclion und the I si,lheshoaterro.•mining* minhe )7 lo addres• Ow/#mately 459% ore boec'ed 4 nend lo scapthe policy In "er practicalopplicollorofthel·skillvions•e# comple,ellieirstudie•.1, 501·,mul•,olthe 57 
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p/elit,01 engineecing h,moll lesourges /.red bursories. elly 
24 (429&1 m' p/bub,y be aini oble 10 1,1' 14' ski'led 'esource just got better 
•]Con©les i• Ihe eng,nee·ing leo• -tnin thm ent,1•, osurning 
1 ey Gre 90>, u[je•ed 0, 0,9 4, poi +10,a ejsewhe·a Il is 0,0 N-Series three 
ae/inent lo nole, given li e re wed comments elsew hrie in lh„ phase automatic 

puper,n respectol mentoring o particulor-d recloser funher with concern advanced 
•pressed m * utili·y in ·heir al•lity » properly indud or d 
memor these controller new res€.rces gfter gioduo+zon due 10 0 lock 01 
5uffk,en' experienced eng,nerrirl resources within ll,/ u lit' 
•urthein ore. Ihere is grow,rig evidence lo suggest 11[,1 a 
5ub,1011,61 propoM ur, of le/nim entering nivers'/ erigireenrg 
progro ·nrn,5 3010 because of the e*cellent h Jr54 supp ort •hey 
con ob•oin' ollhoJgh 'e,ripul Inle·est Is •01 in er,gineering. 
I I resull. many .' Ihese leorrwrs drop out. ofte' after o few 
yeo. ' the progromrrip 

The SAIEE hus oho noled a concer,ing derlne ir bursgrv . 
€]Pplica·ions te,/,1, Fernovc, 15000.ehor• in 2005,0 
0·bund 50 F„,2008 A declinina tend I, ocademic quality 01 
upplic ot ons has olso lieen noledond ndicohori fiam inlormul 
enquirie5 Indicate Ih# Ihts is not o m Ique exper,ence w IhIn 
fhecng'®eringseclor (Ne©,4.ninfensly.sludyoffneb ursan, 
4,14,1 ed eslabllsinent of the key success facfors 
0·2 .egative "Nuer,8 is requrred ro pFUIT,wply sohmine Iho 
Prospects of succod//urso"tuoellts. partlcul¢rly forstudems 
from le/ prJy,leged und d,5eavoniaged bc:korounds 
The is5uet ond problerrs a-ould the eorae·/ Ips thol have 
"Ploced me i ud ·tio,lcif app,1.11•,re Nuirrng mus' be urge/4 
oddieswd Parlic Jlar issues *clude· 

• Approor,ole er# dandoid,coupled .ah effe/ye 
Opplicetion of aptirude lesfing, to enhoace Ihe pabcbility 
0' 3 'Ccess "n inf ,?05/ Ir"ghoul 

• Eslablishmen, of approprote ond efledve measuremenk 
51(row<Is ""h sec"' hee·dbork ho• 0,dicaid iho! 
the unit *undords requ red cnnro, be effeclvely essessed 
in le workplace, oid ofe olo not 3/plic/ble /0 wme 
sper fle opplicallons Idistr,6/,on rr., ilenonce hos been 
one exampe roise/, requiring urlher developmert 01 • Up to 38kV 

oddltional m.ning .5 system cuslom-, 1.0 ning Whde such voltage 

• 316 marine grade prohnbly 5tlinless o generic requifeme.nt regoidless. Induslry steel lank and 
Uedhack IS fhaR fhe curren# Acn= „ lo• el/,ye. As control eubicle 
ar, example, o policu!O' coje slud' 01 0 mor're!,C'fICit, . Fully insulated bushing arrangement distribuijar, underiokirg ioweolad thot ofter 0,•goirm • Advanced "plug-and-play"communications atiprnpt5 to moke uie o'the re?cvunt 5 ETA 5kills product. • Ethernet, RS485, V23 FSK, 4 * 'hls ellor, has bean oisbon dec end o sci of 20 incurnber : RS232 ports • Multi-protocol 
ts now support being tia,ned in house. including DNP3 

• Extensive measurement, load 
Sneculallon profiling and Ihot go•er•men' is cons dering revi,Ing reporting features 
°PI]renticesh,/ frmin,ng schen,01 os previou'y implen enled •Innovative Windows 
are thaiefore Switchgear encourog ng Il is quile cleor Tho¢ a complere Operating 

System (WSOS) for MV leeder reosse"meN of N current opprd end SETA struclures is automation 
and featuring a double ur./,ly alert 

necessary system 
• Waveform capture lor ease of |"s fault c|ear thot the developmen' 01 solullons lo the s<il' criss investigation 

'5 0 complex Issue, damondng urgen• and co>Heier,1 stralegic • Harmonic P analysis unning by gevernmen' and induslly, tog"her wilr' ihs 
educational and troin,•g:eel 
Bul we 5hould end on Q pord of worn ng ,/less we con 
(Bd,% le.kills efisii, 0 ,/ by e,ten„on addre„the stoffing 
M Mirastructural nodequic,es 'Tmon, ©Four Milullon$ 01 £7 NU·tIC 3 Sp,Ingbok RN let: higher (011)230 5700 leom"19, weare 664•0 ose -fewded coped aduc ators •1' AFRICA Ballatt Ext, Bolt,burg Fax. (011) 230 5794 
•¥ehove Wewillthen mostceMoinly nolbelikelyto'Hrc.cron¥ Private Bag X139 *nulec.co.zi 
,]thePs This is a molter 0+ notio•01 impodo•ce .*.House. 1686 www.nule..00... 
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Skills development for network planners in 
Eskom's distribution business 

The wrrem skils bage in Eskom'i DIslribuflon Nehwork Planning envircnme/1 i, sialned wl#h high st# lu,neverond c 
lack of wHi,ient'raining progrommeslorthe ne•vork planners. The only formof training thot is ovoiloble is -Mered 
clmroom-based,roining which makes it difficull for,he slaH lo atlend development courses in their ques, 10 •Shorpen 
the 2/' (the Se,en Habits of Highly Elfedive People . Steven Cove,). 

-lie gopir the ob,lity /0 del vareleclive on· by Son'an,Molapermc. Esham 
demor,d •roini,g hos inlroduced ·he need 
/ davelop / ·blended lecrning• solul,op 
a sneed leorning incorporde5 Ihe rrosi knowledge or,d skill ·c pr/vide lechno// learring opproach was odop·ed ihich 
efLcient end /Heclive comoinorions o supp/andde,elopment te/hecisiribuion enforceseleonngwitilhey MUCICIosworn 
learning del very me/ods. Fromid,1 Jr,[il irdu// and Ihe f•cildoled training thai complele• 
clossroom·basec learr,•g +0 kn .odern the blended lecr i ing "viror n n' This Tke ne-work plan,•ing technology developnen e le,mng or weo·//3 leom ng 111.1 cal opprocch s reprmited m Fig. 1. team localidinthepwerplontse¢ionol•RC 
be occessed 4,0 0 ,"ining monomemeni ibrespor5,Wefoil™lirlolog,devrlnprnrr,lur•d ThedeveloprrienlofthecistribLIi/·ilerh•,cal 
3,#m fLMS) •.b ost/M,/1.... 2, 1 standor•,solion¤1-themorel,or,120£skor, irc,ningprogronmefor/erebver: phining cu·ren'4 in useb' EN om. The i twl,or / Ihe Di,Irburioli ne ·work plarinais sorpor ever er,gineers is designed to oddlre.5 
Inline •ron'ing is to skill Ihe ».Iyoppoin·ed Sou·h A·rico I Thecurre...... ne-/ plennIngeng Desistalln/lpeler,re 
level required to /Hectivel, pedornr Iheir lob -ha six Eskor,1 dis„ibulk>n reiorglonning , liEn slaff turnoye• 
Inclan. regiors cre responsible lor the sl.olegic - Success,0/ plaaring 

deve opmen' 01 tne disl·ibu·ion network to 
E Learn ng Iso relatively e Ski:ls endknowlednpira"le' new encept in •rells *LII,- !Ii. re, frorn 
engineering within Me Esk/,1 distr bulion • /" 

boli an electricit, demond and retwork bulding ord cop,lcily planning 
-Nvork p...g ervirorm.-. The syg·erm rel,obilit• perspe" • Demondiorhigherskilees'off 
allows On nd,vid/1. le prospeclive leorner 
I log onla tne LMS ond I eit!,ersel· e,irol o• The req,ord oisti bul,0,1 ne,wom planning • Need U sondcrdroon 01 •rainigg 
bet,leanrolledloroipeciliccour,ewihinihe seclionshovce'pe.fe•cedn,ghs.u{:turnover The training framework 
distribution newofk planning en.imnrre* thot hgs b ghligh•ed le reed lor concenioid 

di,¢ributim ind 4/1 rro,Aing in a multi- The Iroin,rg ho liework v,„ COInli,;51.I-„ed 
In orde· loossist The l#rner anc to create delivel' 0/mach This need hos In. b the eder the gu,do.ce of le Plolin61, Sh.dy 
c logic' f.w / the cours'wore. 4/m on dave[opmert of e. nelwork plar ging frn,nirrJ Corrm:Mee, choired b, Dr Clinton Corer. 
in•ruclional design oe,pec¢i.e, the course fialnework :hal Idenfilles 'he prinooles / Brown The framework Ident,lies 12 i,nodula„/ Inclor lo enoble leaming in modular 

Ihetrcilingv,+14:hintuminit,¤.edoaseorch learning ureas, rm·nely 
sactiors. The digriblition troining p'ogr•mne covers lunded Fiect •0 rel Jul 'echnic' fraining t•e conlerils 01 rae, 01 the bioncards •/ eng,rieeriring (bosic prip es). dis¢fibu'ion 

tor the disinbulion retwork plonnea w 0, foi Ne•i,e4 PlonoJng Jrder the planrili/, lood limle'nes forecosling; dis,ribution 
e.... platform 

Tecllri,col 51eer,ng Cornmiree of Aimion econo• cs, trons{ormer•, lines, Gibleh. 
ITESCOD] Benell,sole-leornIng powe' 5/lems dislrib.. generattonJ 

p.wei qualit' rel abili' alid / presem Ihe net,vork i·¤51ar .|I".Iici Preect,on. 
In order / ens/·e ongoing developmen- 

net®rk devalopinan.'Inning methodology I Eskons The humar wpolity n tie qelwol Plan,iq Study Commitlee [PSC) 
cow;• been developed in AJ•ure o ;ef plonring ./.ironmenl. o three...red co•.fesofwortinggroupleode,5, outionol 
of 20 modu|/6.Il 'Inn .M ofthe nef.ork lors.id corporate cors/'11]/'s. The 
plon.ing 'rolling progiam/e ./.t .ill be 4 oversees Md Qifecls & workin' 
ovailoh'e to 011 [skorn 'In Access wo these goups on Ihe ocliwilies ond delive,obles 
irD,LIes con be mode -iloble 10 -Ile 4 4 10 3„ppoM o,id devek,p leclinol„97 nie•bers/1•eAMEU ennancerineri within E.-timing the dislribul on 
This paper provides * over•,- 01 the p.... environn·Iii 

wpork ploon I modules to be developed 
-he work,79 grovps ore *pon,ible lor 0/ *.el. I Ihe follow,- tunchonal 0.009 -ihin 

The igd©M Aisocrchon Resource Ce,ke '1 n./ork plarling, 1 1 nome[' ne,work lester 
(LARC, pined under the £/m*44/ plonning, ieo·bosed lood loreca/ing, 
i,"ov¤1 on deportment din rhe corpora•e di•·flouhor pn,losoph¥, ne+WO.k religbility, mices division 01 Es kom Holdings Limiled % VirtUal 1 ; Conventional ' hr,09'll Ind economic evalu•¢iors, col 
1, commilted /O suppo.ting tb/ Eskom i Classroom , Classloom i 

o Suppl„ planning iel' 0/ inlegration, disl bution divis,0, ond fhe elecir,cor sup p•y busineis plorining mooll eleclicationf 
ndusli /large Thls,sm¢cle possible byo .rlie.1 prioril,sli,or, c'le, 'Illis.tion, team c industy·expef:erced resources thai 
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dIst·,but on net,ark grid code ond the Sou·h /nno• n opl,In,513/ bolh the k>ng 

• i-m TPecrY of vokage feguillon und lige 
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study tl e[skomanvironne' Thimain cor•epts' .ses 
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of oper/non ord Gracieal inodelling cf 
iIi'iotion • Load #recosl welhods MV shunt<imcibi b,nU, •uck ./# 
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nek•ork plonners thereby proy ding Ingge Ne'vork,010/9'ng g:Jdelv & lifelirne co•. 
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do•Jinells bo5,c tnecir rfiecls 01 EC, evulwolion•(ADDIE]mode. .voic ihe ' sleeP ng trle S./rome' 
on le neworks, core Mes for p-ef 
How end 'slerns 'tudies end connece, Anal,sis phase Devehlpmen, j>•KME 
d.es ¤1 EG te * 3,91'i/Non 

Theonnly„pboseseeks,os,lidytheconle,gi ne•orks Thedevelopmentphme,spurely•1Opention,1 
...le/•ri. m/Terial;proll.:leerning I ./.#01 ./ady lilli fcllowst9. 'ase 'lludies. the guideline Insirl,ition.Id.gn|lid 

Wik the appli•allon 01 cese sludies bal'llor or r cumculuiT,; proposes the Irpe of 0,4, In tne des,gr =ge "his pbase Ls f!5 0 
k}, the embedded geie'otion plu,iming 03..Bert reg Jired In e,id, ate 'he learn" Seqi,ence 01 %4 boards lo rep·eser,1 each 
guidohne undenAondirig / Ihe 5/'ect eva/cle 'e ondevery 'fors'ion// ele.ning'or'en 

. Advanced systern sludies. ihe guideline lorgel audierce Ir. lerms / dernogruphi„ 11 Is 01 'hs stoge thol imoges. 0/imalions, 
will covc, comple. 6/Im sludies b e g I•ng.oge ond acodewic tark•]/C,nd illuslot, ons and o•se•wncr,5 ore dre™,n, wrimn 
inter·car).ecting e.bedded g.nerotors Th,5 phase ider,¢,fies Ihe I.keholdef5 and 4 -Bled a, laid out by the instruct,onol 10 'he E.kom dIstrloulion net,vork 

subiect m•ller experls olld musl Ilig nlight •be designer dunng the des,go •,hase. ' 5 of fhls 
. Embedded ge.emtion ink,1 Ii©lion The nsks assoc lated w,th 1,100,6 4/ coul[' poi* ohase ten, eod·,./vie end componert s guideline mil documen' I musler lype del., Ihe delivery of the Iing india,ve Put 10.ele f o I,brar, conloining generic gene.olor efeale Ihe odlia[ clule 

infainallon neededhy ne,vork planners Des,9,P•U1• Impje nor,lo,ion 'J,l., Jo ·,ladejemkeddeo genereors 'f po»ef 
s,stems simulollon sludies. he design phase feloles 20 the tachn,col TI,e ini,ileme wion phose focuses on ihe 
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deployrner,1 slroteg, for lhe course During Evoluo•ion Wiu•e '4] 6'lothe, G Br¤cd, J R•se'r A Serakal, 
Ibls ohse NplinsM hpl=donihelco'ner The G•o·Bused evoluollon Lood phose seed to evoluu!elhe Fo,w•# G•ideli• DGL 
w manoger The 34 comwon q.es'ion oskec 128•·. 'OK 

ellediveless I th' troir ng This . Gchleyed 
I lowwil ' the leorner, r,ie'-Drill rn/,ille' Im gh ./Ine 4.es'o>Is ./1 're posed to Cl#·lownr"Neh.//Picini. Guideirrle 

Forl-:rid access ond C•bles · expefience this; Thefe ore DGL 34-619· IBOK 11. Ipornei, whereby leerlbock 8 trocked and 
161 

mulliple woysiodeoloy le sc ul,or ond the -nked for futwre rmprovemenl It !5 Ot This CCorle,Bfown,¥.dediLJn,Vo|'age./.|loge 
R,gulotois DGE 34 539, !SCK mos, upprop,lute rou·e needs lo be /an, siege thot progress ond perforrnance report 171 C C.,1.8.'% 

Thi• pho58 al,© /0.3 ot the "le./.Pllinr..i./. m,grallon ofthr are drown Thesereporiscelde to bohieorne,3 
for MV Shunl Oip.i* - DGL 34 598·. 

Iru, ning CO uneond prog•mme Irom the t,sl as welloslhecouae owier •his phase.u•i·/ IBOK 
in determin environment to the /eductio, ng who· chur,ge eny,ron,ne/ monogener,1 81 ....·6•w/Ne./.%/.WGil/% iniliotives need to be phose supporls the sign·oH 01 b/h the 'riggered to This cs" leome: ...r./1/r• DG 34 6•76.IBO' 

sy "en ond co, le, I Ihot wos opproved b' the Ds",tokeuptherouie Dengoile'concepl, pl FVunzy!,SMolur"nut "Distribu·,onMeA" 
lea™rsuppoiondence*gemerd scnlicil. subiect . g 510·,doid rn•Ner expe,td Ir g "edesign st'ge .ST 34 35/, BOK 

The.oix,„wilrn„/hoveigreadloollowthe Conclusion [IOICCorer Bruwr 1•NorkPIon•ing Cuicelli. 
d IcrVo!1098 Trrhroluo, wnd rribinlen teclin,col 'raining pri,iromme Pho•r• E>GL 10 & preseni G number 01 mod'les ore under 3 616·.IBOK 
undergc ti,ro est ng levels be/nie ,¢ is ,/Iled d.,e cpmen with a plon to 2/velop 20 11 I] D Duke, C Co,·or Rrow,, ·NIn,work 
outtoll,pd pinning 5 rlhur,nnplono r,gfruternil,The modules over o three yeor period Thr GuJdellne lor El,clric.' M#rs DDL 
first user est winprises the ivorking grep progrom ps focused on Eflorn distribution, 34 1406·,IBOK 

evoluatingthell.ccourseond hes®Condu•r however, the molenol con also be fdo 12]R Smit Ne*·i plor,i,rg Guidel ne lor 
151 ensures eagogernen '' cillihe n-0/ 00//10,ne eledic' /ive' 'u'tr'. Bus,ne".,ii,i., IOK 
plonnigg senior englieers to c.oluote tie ./.Ill, ..work P References on/l....lin I 
e•urse 1•,5 Nvo·•rongf' -proach loirrec ....•,t,20,/1 IC)K 

[ ] E B.,ige. M D. Fie.' E... Me..01.. 
ct en'.4 thot Ihe working group members. 14]MB'llo,·Ernbe.ed/ele•.1,0.,18O1t 

for Nelwork Most.r Plons Ind Ne•oik 
who will 1/1/ Pol become /, ·Nelwork /5./ t•e cusl •cr,¤ ner,lo,sond Ihe Ce.eloprner•Pom·DG£34 431• I. Bod' of •lipply 

melhodDIogy-DGL 34155'0!SOK ser ·,rongineers, willbelveo: •irs!·li•esubi®Ct of,<n;IFOKI 
16]CCam,·Bfown 

malter 're giver, Irl op..n·, to (2 M Ve. Ho•e, "Ne·ork •|Dnni'q Rel,obility •D,/0....1.e supoort regulotioi 
Cuid,line- DGL,4.45fi•r IROK ond oppo. ni,1• limil' - DST 3• 542. evaloole Ihe co•rse iol,lelit' 9.6 syslem IAOK I31 R Kbelly. Ne..6 P.Ining al,;deline for 

belorc le network plonn ng fralernity is Medi'i m vo'•9 e UndergroLJrd Cobl,5,$?en4 I , 715 >•lope.n olr 'Nek·.0,6 Ploin./d,!ihe lor 
scheduled o, Ille ironlig -DISAGABL/, IBOK IMIr,ko•on Pons -DGL 34 - 1292'i IROK 
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Corporate services industry 
association resource centre 

A faulty 22 kV/400 V 100 kVA pole-mounted transforrner needed M be replaced aild upgroded will, a 200 kVA fran,lormer 
rongerments were made for a con,roc# 1/ cary outthe replacemertof thetrons/ormer. Esk©m Was to ensure lhallhe 
rk sit e wossale priorio ihe commern€ementof work. 5upedse Ihe •hange-outof Ihe Ironsformerand Ihento energle 
new lronsformer, I.e. carr, oul *peraling. 

De«nitions by Colin S,nit. Eskom 

• [Ff,nillora{ oper/•Ing Swl·ching linklg, 
•alely tesling /,•d eonhi,ig 

He oiranged #h on alectricol ront·octor I Ihe controcki, ofter./ing le line os pe· the I Work permit forrr. A pr,r·ted form change .......Iner . hrn o. 6 Jure N.... Blene.·Con·re(NIC•ope./. •o,·oining rhe applica·ion *here 
2008 in!;|rlic|iull 

gppl,cobe. work permit ond cleofonce 
for the gulhorisolior o· o I work I be Theouthorigedperse, inc•(Irgeocpefuting He lett the 910 in chorge.10 supervise -he 
doneonoppo·©tus on •he day of le Aciderl #se had to *end controcforin roplocing tia Ir x5}orner, bul dic 

10 ·hree ether ouloges und olowed the 101 Ful him nno *©/ permit as is required Inild,n' recall 
STO /0 corry oul Ihe opern'ing under his On 'br•,plelion of ••ork, the conlac•or I' s ·e 

The deceosed, an unou'horised senior •151& and *e 5-0•entt othercoM·ou#/ e woilirg 
technicologker(STO,3.wasiasked,ochange I hs hoste to attend lo all le required for Ihe oulhovised o/rotorto pulle linr bock 
a fc#•orrne.0,0 •ploceilw•ho lorger ouhaes he filled to opply working earlhs ler to normal 200 A *stom·er. 

The outnor,Ged operolor had corrole,/ his 
shill and 99 nded aver the line ,•,0 the NMC 10 

9 secord c'/Onsed opefctor k commission 

Ihene,vlensforne· 

The second oulhorised ope,ul••, wos unhappy 
wilh ·he quolily of Ihe upgroded 1,0,151•,irirr 
inslol•otion ord mode NMC ewore a{ th,Sf 
but he /erglsed Ihe tronsforrner ol,d le{1 5i' 
Voliges on le 400 V me of Ill,3 Iran5fo,mp. 
wererolcnecked 

Laler thal day Ihe STO corne back to the 
Iranitonrer site and lound thol 'he volloge 
wos I©,0 on the 400 V side 01 Ihe lm/5former 
In*cd ol wailing {or on outhorised person, 
he opoled/opeged ke drop oul fuse links 
bi meai,6 of o lir' skick willicia obloin 

0/0 
ng 

pe·mi,sion ·rorn NK,IC 

A commul,ly laadler 51{]led •he' the 5TO 
struggled I hook Dge oF the ¢use link. back 
nto ·he cornage because 'I•e ull t wes ske, 

The STO dilrib•d up the 5,ruclure using cn 
e•ended laccleronc po•itioned h,m•Jf on lhe 
•rans'Onnef plotio.m withoul u51ng/weanng 0 
Ill arne••er sylern i.e. hedic not secul hir./1 
,© Ihe 5,ructure 

He Inen/ad K hook the fuselink,nlo the 
cor-ge us ng his bore hond' wnile on Ihe 
Ionsionne, plutform and mode con,oct wrth Mhe 
bonon, (transforme. slde• / the luse link. He wos 
eler.lroc•ed•ndlellk¢heground 
le community leoder called onother 
E,kon· employee onc eked him lo coll on 
ambulare 

Tliesen,orsoper'v,sor immed,alely,voillothe 
se•ne where he 1.,/ The STO lying or, Ihe Fig. 1 Aie nxe,•ed P,·0•.rrn" 
gre.ird, Ihe s bplodder wos ogo I"' the " le 
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ond ihe link slick fuNN e*tended ond ag O,ni The STO 4vcs aulhonsed for Rootew,es 

Ihest,4 Onelinkwosopenondlhectier • 10. village.... There was Q shortage © equired skills „le 
Iwo links were do,00. The blch pin or, le 

I I resporsible p.,50,1 to .per•isework, depot 
OCTS Md broken. 

I rece,vingpermitsforollwork, The senior su-Misor /110•tec work to le 
Poia, i /8, e medord :BrU nwri deoD STO /.ch he was w skilled or gulhorised The 90 m not Quthon/ to worL on MV 
0,1tkesceneo¢the ic,00nl to,]fryou 

nelworks, but w¢s given octivitles to perfcm· Dn 
•acls obl/Ined fromlhe Inclde•,1 MV/mor<sonde/givenleoccountabil,4 Recommend/ions 
Investigation toersurethgtsupplywasb•k -lie compelericy rd Jrderslonding of the 
The conrock>r empleed i< challge the He .·,05 required ·0 5vpvise line conslrudion outhor,sed <>perok>r Ir resped / the Eskom 
tron/ormer did no, enform 10 Es,orn wed:•louthmirgieceivedonyl©,nollfaining opefalingregulohonslorhigh·"Hoges¥"93 
stondords inlinecorslructior (ORUNS RegLIshould 6. ie osse5sed. aid,f 
• The quoiey o' workman/,0 wos The STO, pn :cnier,lion of Eskom need grises from the osse 5rne/, ne sfould 

be re·troired cid re ud subsic/are In the, fle /mper lor Ihe regJolieis 
drop outfuse Inkd, Elly ont©pof le I peff©,rn..d u'luthorised oper'Ing by The applicction o{ 1 e ORIVS reg J.lions n 
tro nsformer wo, too shorl, •here ore applying ear•Ks, regord to making cpparotus sole lo work on 
pullirg Ihe link u9il and m i itto be ond eo,thing oy the Qpe,utors ond control 

' performed unouthonsed operaling by 
InaikewpoLillon 0Hice, should be,24/Ad ©Dening ono closing the 22 kV drop out 

The 4-hor,sed M 9, 2 €harge of operoling fuse links. Reg cnol mormmenk should iniesligole 
did c live 'lruct're, th ock al not 0 climbe' skiled stoN al Pe/ /C ond 

0/, upri/le oction show d beloken lo iddress • doori//ies'men' • positioned hi//lanie Ironslorrrer ille problem with imrreolate eflecl. plalform wilhoul 
i complete the worters' fegister befcre the using/weonrg FAS 

Reglona: monagemeqi shculd look Into cornmencemer·ewol,Ind, Bosic c•ses 
the •er,ni •apervisar·' le'dershio and 

• left 'e STO 1,1 charge -0 super.ise *e TleTS(/perbrnedu,aulhonsedoperoltng He moriagement skills und put Irlo ploce 
comroctorwhile replocing Ille Irandor-ner. ,),mbed J ].we 51,1,clura and ampted lu cbse th necessory illervell c[1 -0 support his 
but did r* p / him on ¢ permit. a 22 W link by hond, shoAcomings 

The sen.of „pe.vis), 0•5ignedlhe dur of p,•le.el oicempelecedidnotollow himto The breaching 'The cordinolriles 'be 
charging fhetrons/ormertothe STO.he was recogi,se tho· Ihe link was in foct live from deall wilh in accorconce w kh Eskon•·s 
nof compelent lor tho• t¤st both sides procedures 

"THE CONCEPT IS SIMPLE' 

powerbossi "THE RESULT IS SIMPLY BRILLIANT" 
int.eg u '1,_• 

YOUR COMPLETE FIXFD SPEED MOTOR SOLUTION 

E 
. ENSURE THATMOTORSONLYCONSUMETHE ENERGYTHATTHEY 

REQUIRE 

- INTELLIGENT MOTOR CONTROLLER WITH ENERGY SAVING 
OPTIMISATION 

- PROTECTMOTORS FROM EXCESS HEATAND VIBRATION 
. ASSESSING THE LOAD ON THE MOTOR EVERY CYCLE OF THE 

SUPPLY 

- SOFTSTART/STOPOPTIONSTOFITYOURAPPLCATIONS 
- PROVIDEANEFFECTIVE SOLUTIONTOMINIMISEWATERHAMMER 

AND DAMAGETO PIPESYSTEMS 
- REDUCING THE WORRYING THREAT OF PEAK DEMAND 

PENALTIESWHEN STARTING 
4 MOREFUTURES THATPUT'SYOU INCONTROL 

Ry Tachnolo(lies · CERTIFIED DISTRIBUTOR FOR "SOMAR INTERNATIONAL", UNITED KINGDOM 
admin(*;r, techn,i[,W/,4.co.ia 

Hii. ri & hn"logic'.in·/a 

• RVTECHNOLOGIES 0 -O_1••• i le: 083 52: 3971 

str Hein: 083 268 8874 
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Zambian utility experiences 
two failures of circuit breakers 

The Coppe,bel, Ene,/, Corpo,anon & or. ele/*1 #ismisslo• and d;stribulion com#ony opere,Ing in the Province of ze /hi o. We Copperben 
supp ly o tolo' lood 01 approxima 'e ly 55 0 // 10 'he copper mines a.d 250 MW lor oiher indu and s,rie, 

donles,ic use. Weoperateone'eclm¤l neh•ork * *bg 220 *V. 66 kV and 11 kv subsiollons.,rons,n,•••en ond ossocialed „/# 
swit,haear. Of Ihe 433 'i "u" breake's 'hal we mintain and operale. eighteen 66 kv ii,£4 o•e heaker, Ihe *-72 8 1-e manufailured by Nuove Mag-1 Gallien (NA•G), now Siemens S./,1 of I,¤ly. 

On 2 Augusl 2007, one '{ 11,0 "6 - 72 66 ki by John O SIA.eve ond Emnionuel Sompo Kaipo. Copoerl•elt Er,ely Coloify,or, 
/6 circ* bre•ke,s li/mile .1 was lang +oker 
oul / se= . io,lie m•inlenor•e / Mil 

subst¢· on The blue p•se ,$,upli, g cofuinn 
ofihis d breakerwas,upl,red opproxinate 2 
one rr nute alleropeninglhecircuitbre¤kef This Currenl rohng 
c rcul· breokerwel,liolled 800/ ond pul toser,ke on 
30 Joi'/0 1 2004 .Ito./11. 7, OOD•: 

Wn-ber 20000 
On Sunday 10 AllgU5t 2008, we eKpenerced %5 • DIJ 1999 0049 

4.,3 
another o,lure S86 72 o· ¤ 556 - 72 66 kV I6 circuit 
breoker 01 Lwa,ia swililiing ",0,1 wher the Reted impulse *e 325 kv 

feedero, whichil s in•]alledwos de.en/g,sed 04%/ 50. 

to okw o high load to pGSS Jnder the line Roleds*.,•cuilhmakingcurrent 78 kA 
The blue phose ir,errupting columnionipletely Short lerm wre,11 31.5 <A for 3 . 
......pra•i,•ally 30 6 after de·eiergising 

Kaolel Ihe troirriss,on lif•e c¤ncerned. Ir 'niS Cay 
when Ihe .Mor. I lood 1-ruc.I 23 poss," 

Mode /1 operallon - breoking urder Ihe lirle. ihefe wos a flo/% 41 prin,iple 

tiuck go· neof -0 th. blue plia.e conductor 
res'iting ir Ihe snopping of leconducroron. 0.0.*.1,1,1,6 

T. 3864.ri.4.•er'-ma 
co-os»op'ic 10 Jre / Ihe circuit breaker This 
Ck Jit 6,euker .vos in5ialled and p* / 5.-e e..8.1 

in April 2003 
piegi,-ibbe•0em,* 4 24.j • b p•••Di-.ac,•„-ilmd-ng 

There were no In,uries of *e5 0, o res•· 71.-01•in•,/*-9.1. 

d he'Im/ants Theolmof thitpaper,5 „PK44-+N.•!d,•,f,•ot,le Fig 2 
lo s•nie our expenences of Ihese {cllures and .-,U»*•/con•.Il 
•ome of ·/ ach/·is we are *Ing . .ovent d,Ir,WId and •e,16,alu -m- h 

Ihese foll,res Ind ensure the 'e[,obllily of j 
'hese cimwil breoke,• for coglinued use on our ./d/*guil-'. 

66. Ir onsmi,•on ne.ork. T,is poper 0& 
Oin,% 10 'licil id•05 0·, any = furlherodicns 1 '3. 

ond leorf,Ing c,e,rils :hot can be oefived fro,r 1 F• 2 •mll of •0••Ina c-k, 
/* i.- Ili, 01 .h.nits 11.0 379 lechnocrols in ihe •ldvstny wil rn•v iave ho,0 t.11,1.1 - exc-€n Caw *11 

•imilarexper®Atet ./.- 

Equlpment *bils 

The •ieokerolMill SireMslib5tOfiOn SOn' 
bkr,66'VIi'ew#hocalctdo'dfaul,le,el 1.4476;N;&- mm iII p 
I 19 7./ The M 166 W 6usb© · AverDge **'-lored 

|ed ng on *„ 1,•e „ 400 A. end Is vole , T · .1-m Owl,- 

4 phase m,ne lood The envirinmen· 16 3 .....'01- 
heavily //bled 4 0 0 0/ acidic fu nes F,3 

The Lu•no •ubs,¤1,0,1 bfeokB. is on 0 38 km 8 nul. Ir,h.1 

66 IA· L, kA al e wilh G inuk le¥ej colcul©ted 01 5 B '.*'01*....p»,1 

'he point o.....he 66 W •e Average 
|04 i5 300 4 °r d Is incl•ly Ilirse Pr,use mine 
63· 4-nvixid ,; hne v•ih r• pollu•on, --- 

'hough le orea exper,ences h , gf Ilghiring 
...'. lt,e ·o,r•y season (No..ba, I ADfilj 4 
The norneplidetails follhet,00 breoker• ae - 

(]S follows 4 ] A•er'!,1 Geri, S56 - 72 /6 ges insubfed Cl.co' beck'r '5'41,n Mo-j 5 492 492 - D 

1 -= 89 
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Service history The opinion o{ 'he ovlhors is thollhese 
reE JI" w.ere nol s vfficient to predid the type 
clfo....twer...nced. 

Do10col,m,•borec /,20(24 *119003 
Number 01 €.. breake, operolionR 372 392 D*s.plionol failures 

Nurroarof¢0•1•,lecron,e; 5 44 (mo5tlY due lo lightni,I Mi#subs:ofion -,9cide/012Aug/,12007 
•nl,9 The bl.e phose of ·he 66 * circ,ir breaker 

arcultb/aker mainten/Me hist/9 Interrupting cpomber ¥,05 shotlered, witr, the 
fued conmcI assembl, left honging on / SF6 ,]rcuilbreukels ore in5pleced and feiled on//ly The lesli ore on,morily,n,ulutiorlies,slonce ord 
flyoverconduc,©/ee pictufe n Appendi. coiloctres,909<eles•5 /ditono'4.,hereofequo/e,4 Mple,Istoconf 2) untheoperglionolovollobilit 

of lili er;Ii/ prokeclion sel u., from Ihe reloys 10 'ec rcu,t breaker. N·eolherphoses'columrs,emained,nk=. 

Timing or motion tests gre oken only dove / commissioning or when dve / a *ed or gs g resul¢ Theporce,0 n peces 'sultingfrom lecircul 
or wo' p the breaker meehan"if it h wspecte¢ thol ihere mo' be o poter,1,01 folure breoker in ·ne dis,r,legro·Ion we•e •pread eve. o 
mechanism. wide m in the „Stion HT vcrd One 

¢ I. 'ying Porce lin debris ki: tne HT yard 
Bol /1 the failed breokm had 100% cogplion e to Ihis w mginle and the recorded ·eses are woll fenceon d brok,oneol theslob blocks 
pres•tedin.he/1/40/low 

However, *he od•ocent elec·ric•I equipme. 
*/ breaker 01 M/11 A bsto•lon did nol .usloir 0/ dgloges. 

Nolossolsuppl *5 experier,ced bony o 
76,54 7005 2000 ourcustomers as c resull of ·h 5 incident 

R® Y® B* R* Y® . Ye 8® Lwor,0 swil|wl' 5• f OJ• - 

UE 16 20 19 30 UU .69 5 -69,5 incden#of / Augusl 2008 
L.E 69 70 70 16 18 15 /69,5 269.5 -69.5 -he Boncrd No. 2 66 ky lire SH :ircuil 

70 2E 24 ?6 69 5 -6. 5 .603 breaker Of L,on© S·i khng #a+ion had 
completel, shatered. 

B,1, The ily ng oorceloin debris from the (ircuil 
2004 25 26 23 b·eoker dom¤ged p/St im,/*©fS for the 
9004 19 16 17 Borcroft No 2 66.line isololor, Sol-21 
9006 9Q 92 94 6:501/tor. 50|weziline moin and reserve 

Tno4·3 bus ba. insulown and le coiducu 10 

tronsformer 2 66 kl mc•n bu' bar 15 Iat. r 

The fl,Ing porceloin deb„s from the Cl•CLI• 
Ye,Jr Op# 'rile Ii'I € losing •ime I brpoker ols© domeged indoto- cim {or 

R® Y* 8* R® ¥* 1 8. t•e bws oc•fy©•c-son •hp Ho•c,04 No 2 
2,104 29' ./ 29.7 59,7 | 59.7 oid So/en 66 kiline biys 1, oddrion, 

Ihe red 'linse VT In the Bancrof• No 2 
1/ musl be noid Ihct the „JIalion level ,/rie, cue to h levei of dus, pollutior ih,lt {1143, E 66 LY irs hod on oil leok and cracked 
th circul breaker outer porcelan rein sheds/ nsulolors porce ain {.orn I. Ilying debris. The blue 

Circuit Breaker gi Waro switching station 

2003 2004 2005 2006 2007 

1(+ 8/ R. Y. 0/ | R,p Y. 11® 1 8/ ./ 13* R. Y. 15* 
U€ 2505 0505 2505 2505 I. 2505 • 25• 2505 2505 1 2505 2505 2505 /505 /505 

220• .5• >50 -506 ·50% 406 1505 -505 505 1 & =505 .5015 2. •505 ·9]5 

aL=2._=EL_MLEL.-22....)..''....'./.•..I.. ·505 -505 

2003 25 30 33 
2004 2I 

2005 39 .2 85,6 
2rlro• AC 

2007 39 43 38 

Op.nin,T:[n•bl. [ 10¥ IL'.1/.1 
. RID Y* 

29/ 29. Gr--t• 59,7 ..7 
2007 30.5 30,1 29,9 

..2 
•81.5 
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phose VT on on odiocent line bay wes ols, Mech'/Jim Fodure te,ling of the rerroining circuil .reokers in 
aileded cnd hod on oil eak serv,ceshould hoge Deendcne / Semens 

This oppeors vrlikely for the circuit breaker d, or le cosIscould have beer shared 
The [cncrolt No. 2 66 / line SH circul• ot Mill subsklion becoJse inve,590/lons We leelthi,•ould have been *he prudent 
breoker :nterfupting columns ond s'ppoft olter he toilure revealed ·huy roving achon fof S emens . loke 
inawle,ori -re completal• shattered » co,ici Irovel „Ds c,labl shed und le 
Appendix 3, The bue phose assembly mechanism ond as *re P/liminary conclusions compoller,·s 

componenls i e Fixed aid moving corlucts funclon ng properly TI e lail.re experienced on the CIrC Jil breoker 
were lound on irie ground The red 0/ at V ill subsvction is nos· likei, due loo delect Howe•,er, lor tie circu,• breoker ot Luono• 
yellow phase fiwed co, loct ossen'/;es were intheirterrupting chamber, on tie in"I"Ing the explosion originated From the olue // u/0,}wed 10 Ihelf respect,/ bus bar fly sepgrotor pfic„interrup,Ing column. ond spread ou f 
eyercon<juelois 

tolhe yellowand red phoies. Theexplosiz The failure • Luono switching 510'ion i' 
C, 0, breoker ind lineeoMA switch comrol mi thle blue pho'a wo' cho direcled though· 10 6/ ei'her du] I lock 01 p'over 
cobles were ca·noged os o regult 01 1he downwords. wd the /lue phage bearing moving contocl sep¤ra-ion In tne blue Fncse 
.plosio•. housing #s found crocked ond (either contocl operoling iomm 'gorrr echan,51, failure] 

Or|OSE /,mu /,39 propelies of the SH gos 
Il was emder,1 ¢hat *he blue phase suflered cconks / leves were found out of posilion / These facto 1, w ith I he 6/ curre / coused by demched I- Fas to be osce/ined whelher th/explosio and leyellowond red phoses Ihe contod ofthe obnorm/l load wit tne blue 
suifered consequenhul damages. The #is #s .5 0 Mull of the explosion or f ph:se line conduclor and re'ult / Figh lau I 
explosiv on le blue i he.e ohose was " "" was a mechanical defecl in art, led i t•e circuil breoker explmion. 
all dir€ clions Hd /0 d /,•,nwords #rough b of SH blue phase The factthot gos .,suia,ing originoling fromihe proper,res 
the circu, 6 eaker operoling machon,sn the pro•eclion reloysoperated / Luano lends 
and cont-ol ccE,nel. 317 MW of lood In view oflhe 6/ ·hal therewefe nu•,erous was credence to the tho ughl ihat the cid breaker 
lost on the eleclricgl Delwofk os o res•Il i,ip oulson The line o""""d wirh I g"nill; Trained in o do,ed /5:tien, probably Ihe 
this incidem [44 51/ce €orn.Issioning). the /6 gos blueph-contoctsonl• 

proper es may ho•e beer comprorn sed 
Dis£11&•lon ml the possible causes o• due to SF6 qos decorrpos,lion 01+or Aclions curre,1/1, being unden/en 
failure Ilic,rig 0[ross the co M during fouh • Ic ore on SF 6 gos an'],ser lo de'emine 

cleoring operation. Producls o{ SH tlie cundilio. ¤f gas 5F6 gas in circua 
De*c,5 ir *?e mirrup'Ing chomber 

decompoil,or, incluue hydrogen fluo,ide. 
bi"kers 

iornpo•njs corbin le'ro.flounde ord hydrilysible • Improve Re g'rnirg pelrmonce of our 
In the case of 'he - bre' at Mill. tro•in,55,on lines 

M ker fluorides, oil 01 which ore corrosive in 

this is highly likely since ™e wavelorms ,„Aure ond con le'd to lois 01 insulohig ' Engoge Sercens in Irver,gat,ng thecli•ut 
b•co•er •ai|vres Ic under•land thei, couse& ob•oiud fforn 1he circuil breoker Irlp le• propenies and arc ng ocross open circuit and p//rv,ord prevenhi Inea5ures in June 2007 %how khck when ihe ci cult breoker cor,tocts. These corros-e by· 

• 
brecker was opened, tne blue phose producti con1 also degrode Insu|01,ng ...ge Siemens iri les// the ren,¤irinng 

arcul breukers /01 are in .... 50 I. 
slill showed sigr' of condUC|Ing (see materiol; &' ore presen' in & circul their rel,obi,ty Forconlinued u,e m be 
Appendix il breaker,n·errupl ng coluril• osce"ired 

There mi hove been o de{90 0 le blue Inieraction wlh ihe,quipment See Apend,x !, 2 md 3 on pog/ 94. 
phase ,"rrupting column of the LL= manulacturen 01 the switcheear 
circ•,1 breoUer 01 occoJn• ol lke n•meroJs M*Hwers.Semen;SpA 
incidents c• ligh/ing.·elored rip-ou• of lily •ere con/cted ofte. Ihe 1/ <ircuil 
e*perienced [44 t mes sn¢ecommissioningl breoker loiluie on 2 Augusl 2007 The oim 
C>ne rncy, suggp•t iho, Ihe c,icu•, breokri * +0 hove Sierner.s invest,gole •he fa,iurs 
•or:loch ir Ine blue phase in¢eruplf,g and Ne#n ils cousels] s© Thol remediol 
column did not oper. or d d nol 'lly "1 ine'sures could & pul in place le prevent 
ond hence when •he obnormol lood crossed o rec•rrence These efforls dd n/ beor fruil 
thsline.,trnode con,actw•h ·he blue/base os 5,emens offeled to reploce le do.oged 
conduclor Ihus ge,ier/,59 0 10/ current circu f brecke· pole, 0, CEC's cos' CE' 
The proiclion reloys + Luano ©Dead, lell ihis wus noi oppropricke - whol wc 5 ENCHGIZI:! meoning the breaker 45 closed and ·hus Ippropriote was to Inveshgote the cause 
glvIng 11,8 gurierl und vollage s gnal' 0{ the kil.fe 11 w.5 only 'er th• seconc 
#rough Ihe closed circuit br"kai pilmury circult breaker lailure 0110 Augu.1 2008 
coMoch. fole CTsondvrs on /el 5,,de ne 'holilemensagreedfosendiechnir•le•pei Contacl Cifrol Beattie 

0$,haci.cui, bre,er Therabre, ilisthough, toinvesligole the causes/lie #o foilures Tel 011 543-7000 

Mat the foull curient 'hus gener¤ted n 'he On d list le remaining circul· breakers 'o or 

blue phase. will, o condil on of delermine their corte/g reliability lof conli,•Jed use carrol.beatlie@eecg za 
ths'.re no' ful), s.porored. led lo orcing. on f• eledrEcGI ne•ork Tliese ieslswere 10 

be carried ou•. at CEC's co.t. E E PUBLISHERS 
he/ting ond deconipasition / the /6 gos commenc,ng 

n Odobe.2008 . 011543-7000 
n he c,cuit brcoker b;ue phose column, 

F•* 011543·7025 
lead•lgtohigh pressureill Ih•columnand Our opinion d le fesponse shown by We®te .* . •0 za 
•heava•tualeAplosion 5,emens i, Iho¢ 'he ir,yest,•ations and 
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Appendix 1 Appendix 3. 
Waveform on th, mill line circuit broaker after / p te / in June 2007. Luano circuit breake'li,lu,es 

1*R9*z*/LEAA:r % 2 

EL.h f .cle 
/7.-/ .....%.cdoli:g 

ionioc*on:he/4 

94*L_--••••Z•*I 

Appendix 2: 
Mill clri// breaker pictures 

a ib Pe I 

1 

el 
I *,4- -7%- w'Ui1.-lut' ..1.- 

.on'-phos•wn'r, 1'e Me o Fl 'Ammr: w J d y.#04"'e 

a;20€0·' .... 1 

A•ce show,019 bdue phose •i.ed * 
•i,loro•jec•ssj•,k Jee•hw . 4 0,/1 ilhm 

St':- 1,111.,fl 
•* /pgmechonkm A•lohiedge BA,e phose 6.06ng +de.ih-i, #le mefie• .iwi:ed or, fop I . /• con.as I le,k . ond /6,r,cl :+ •4- 1•,€W"g Opd ored,10 0,r©. o,i, dgep-25 Anink- open,)03;lion b•hem,ngq,•¤cfn•€hTP•eO•cw.d 

Op•.'llobwil•Ii,•k¤geseR 

Chech, 11- 00ro•Ing .•c-= A sh,0,0'* 
8 loced on Ip I ihe ..........' I 
'DI,•darr,porl(•m •n.bsed-#ion 

De•orn}•0•'omee-rnhoJ,/g Defick€J 'Inkuge loi lie p.- •ofumn 
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"Near-fatal" incident in Germiston area 

An „en, r/erred M cs o "n,or mlis" or g "neor fatal Incident" O"uned. The incident, therefore, requires Ihe same 
"lons as o latol Inciden 

Forlhepurpose of preven'ing inc den'tolthis by Srephan Derport Eku j.i en i Mefrof:a, ton M, „c,prili V 
nolire, 1 he iepOft is sholed with a I olhers 

le p.,uote ls' .pel oild ilbel / or. 
hospitalisedforlwcdo//iolharwe.krrwos sbpplv from Rietcon5 33 kV alectri•ol S,bslotior, ,60 1/ occurred in Eku,Ilwleni. 
allo burned on bc·h legs oild bothorms„rid panel 59 Ge,mislon aao' come. of New'on onc £58 
wcs ol,e Ro•d,0 when ·hae persons cd hosp t/ sed lor doy o contractil I airi•Ing & the subslo'lorr A Found tnot 

lion suk,•ied serio•s b„nis while ped,*l,ing inc/den, por,l/1//, Inel 59 trippad lin the /1 pOS,hor) und 
wofk on 6600 V cobies #en /1 ihe sone hme thol ·he ."r.current aid nicster 'p rela,s Ploce/od[Iressoirncrdeli•.cni Ne•••inon,1 0#/ 01 $he Gennistn eleclricily divis,09 i ndicoted t.©t o trip Hod been nit /ed Essex Roads. Meadowdole. pe•orned wi" Ge-mislon 

1 operolions. 
Apporendy B then inslructed A t res/1 /,0 Nome //rson 1// / Me•rs K and y 

Met!,ation Indication re /,6 andro mo 4 00 urrem / " 
Posil,orof in,•redperson · contraclors close (swi·ch on) ponel 59'ircid bre'ker. Il Or illrructici, on Inve'·4£¤flor, teow led by 

*m chiel eng,neer.,perotions, elet•n•ily, Oparoric,/ persorrlee invo;wed· Mess s A wasder, reoortedby A Ao, pcnet 590 cuiT 
/pped ogoin corporo•e investigated the &8&/&0 becker i,denl. 

Sk/er,ents received Messrs. AID&C CQI'ovving h Ar /Imo,1 ;0/I lic,den, 0•curred in fre ars,npl ta bwilch on po,el 
&D 

Gern•i'f©' ored, cornerof 59, C reported 140/ people ¥.*re i,iured Ne•on •Inci EsseK 

Roads,when three oe,sons kam o confracting On o Monde, morning, ol opproK,ma·el• (burrt) & the comey o{ Mewin und Egex 
firrnsus,ainedburnswh,Weeo„ I,gclose'oa 091700. A an /rbirion, wos ioque*d by Roods. Meocolle. Ger·„,5ton. where le 
66/0 V coble w,hen al le sorne time his sellor. 8 to investigcte o no power and o cortractorwere wa-kingdoseloond 
persorrel os 'lle Gernrls'or ebcfricify Compjer,j frem o cogemer recewjng 11,5 Crourh, C]rl Oper, •Cint pil 
division perl/med swikhing opero·,ons 

A ·urt•rrea•n for re.lir/bis In• ide ... 
£ the foe m/ls irclde/ con ba dlxci,bed as 
an evenlrifer-ed,0/0 veor miss Ora nea· 

fc••1 inoder,1• The inc denl, thelek,re, iequires 
'he sorle 'dionsgs Q lotolinciden' 

Inle'ligarlan team 
• Chief eng'neer operofiors MI Elect./ 

corpora• glfice 
• Chie¢ eng,rlier. ./1/lerance, 

MJ E'e,:.JC,$> COrPOr# .JCB 
• Are. m...ger Albelor C.C 
* Senior engineer pro ection. Ms Ind 

meier;ng Brokpor CIC 

Definmons 

Dorge. An,th.' ·hol may cause in,vi•, or 
domaget© personsorp•ope/. 

Homrd. The source / or a, exposure 10 
donger 4 

62 TY probability // inpr, 0, damage 
/1• OCCUT 

Sofe. Freefrom an, homid. 

At the i,veslig/on. Ihe sen c· engineer. j 
©pefo·ions and mainler Tce, Cerrnis-on 
elear clty d.•mon, €*plo,ned M ihe 401 investig©Non teom the detoil that led to L 
6 i.c dent 

Acer/0/or's »orker wos burned w bolh 
legs iust below the knBe and 'ell arrn a,id wus F D 1 TIll £..p f 
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0/ Irriest,goting Ihe incider,1, It was lound oprolecli•e 5"4 /1/ 3/itind fe'low oriniplermenlincorreckwo/rethod'Wed 
that on sile c,]ble ¥10/ had oheady beer . Ikeroper... preceduresos lier'ecfs 'ne,dors'elwny•regoll•os 
perlormed on Ihe day prort© the inc dent .®ululed in ie oper.-ione' Pro£/mes necessory to fol ow Ilw fecommended safe 

oid policiet. section No 10 spik:rig o 0"he iome, of New'or Ind Esse, Roods ope•alioool procedure5 cables, 
which contribuledto the mcider,1 on le doy 

• A conlinvil·, tes· must be The carried out requirernent to •tesl• whelher Ille correct 
ofthe inc den·. thal win cs/lie 'hor ibe 0,„a coble/ circull 'sli"• (menning •switched·or ) or 
No & preporatio n work ind s Ke switching everheodline,twilchgenrhronsformeror •dead•Imeoning•wirched /9606rework 
mrotin corried w on ¢he 66 pr 1 10 machineri, h•s bee,• s•,thed 10 prevent is p...ed ....©t be over·emphos.d 
the incident will be des€rioed in ded tke equipment from // c®rged or 

moce live, ond Conc1u/In 
The inves/,gaking Non, didnot regard .1 
of 1% as Impomil -neors Ihal coni,b/ed • & for as proa,cobe re person(st .1/1 /4, Inves,Iqaf,ng ieorn ocknowledges 11,9 
10 4. ca.se / le incident Howeve le be /owed 20 do .0/ in o loirt pit the specil c cable ide/lying nstrume:.I 

wherever •wilching opeM,ons ore to sioternents rece,0 ald descr,/ most or #le may no• be re).06 s of Irushvorhy enggh be perlormed 19 c specifIc crea. even 
work pe.lormed to identify c spec,1 c coole ond rhcl wher thol the orea is perceived not to be 
On Ihe dgy pnorto,he inciden,. D opparertly ofjeclec Fer,on•el ·0110-d ·he corred procedure 

n spiking ihe •denlified cob e by D ideflti/,ed m specllic cable k) be worked on In • A •,ork permil i, lo be ,„Jed. by le 
9,oinl hol"nor' c'hei'obles A cen'in ovthor,sedperson. lominsible/'sonneb' The investigation leorn Found ha' no 
coble iderlifYing ir5frument wo• .•ed conlroctors pe,•onning the tal* 10 cont,nuity tes· w05 perlormed inmedialely 
oss,st Ihe Germiskoll pers#nel 0 ider,lify Where•rerpract,callypos,ibleondonlycher ofterspilang tne identifi edcable n orderto 
ihs correc/:oble to be.¥0.4/ on. *e /ope ·nentic·,ed proced ures haie been provelhot ivorK coad hove been performed 
Alia. me roble *03 Jdam,fied os •be followedarid proiento/dlved,e B affer on the correct cob e 
4£,rrece orie /0 be wcfked cn, il was 'ha opplicalion 01 501·oble vis ble eortes 5Wd Ihe.espo isible .perOt,()[10| 0HLCer, 
spiked, inte/ion,Ilydom/gingthecable* /11'e circuit 6/ Ihe xempete/ pe.son/6, 8. nove perl©·med a costin: / leit prior lo 
provethollhe coble wos NofF ond '0 pr/ee should t be expected that o,her per,onnet outlarising Ihe 4 ork / p roceed. and nol 
pe.onnel ./. coming i.,0 close con,0/ (unskilledonem,-skilled)beollowedtostart orl•hema/,/eincidernco/hovebeer 
with o possibl, live de. work on app/ic•ble elec•r•col equipmenl/ pr,venfed 

sww:hgeor/Iransformers/machinery/• res 
Appar"14. once the coble was sofely 11 5 0 malter 01 '04'eri tiol n© prool thol 0 

cid/or cgbm. 
i,©loted. eorlned ond spiked, the personnel wo,king perrn,1 w• inved by Re Ge,m /on 
incorrectly essumec that they were 10 64 0 proceduze !5 deemed nece* . operoliona, staff could be lound Th 5 is o 
pe.form work on •he conece 'equ,red electrefins/"iscnsun/4.natt, imm 'Ile sin,ding Ins,iur•Ir Abh"ugh unde. rhe 
coble and 6, Ihere was rc heard or tolime, sle,r totoke so·colled .hort Cul ....51cnces, I work ng permit would 
<lger #0 Ars•an# Ine c•n#/•si fren, 
proceeding *the work 

Ho-ver. the i.*'.cn deorii 01 i. •he 

0/In I + hal hod Ihe imolied operation,]I I Apple Plastic... E s,•fj *rme• o bosic ro••inkily te61 on 
the doy prof t. Ille ir" de" '15 W,]l,Id 
hove rea ised 1401 1 ie, had ident,·i/ Ihi. SUPPLIER OF ELECTRICAL SOLUTIONS 
inconectcoblelobewurkenon Thi,•ufle, 

(Eskom approved supplier) spiorg and cu•ing un erred (livel coble 
of possiblyon /d redurd//coble, o bas,c 

READY BOARDS conlinuity u to confir.n thol /' correct 
cab'e rrad been fds,?lil,ed slic/d 5,0.43 baen 

PASSIVE BASE performed UNITS 

The inve•hgo'ion learn,r. I 1+5 opinion SPLITMETER ENCLOSURES 
mat / oulhorised ope.olo,ol per,onnel 
5hould be D-re 01 such do,Qers io,ujved 
in eleckic,1, ord ihculd u5 far os pr•clicable 
follow the lollo•.Ing .5•entiols lo pe'orm 
work safel, 0/ el•firicol. oquipmeni, 
swilchgear. tronslormars, In;Inr' •lies 

These '*5ential slops 'reas folio.•: 
* A i sible fircuit element fr usl be 'w,·cheri 

J 
• Avisible Nest•'ded' meaning »tched 

., 

• A „sib e ·ea//s mus be in/01/ 10 Contact: T,1012 541 3360 proted Ihe circuit Irc- be,4 eleclf d 4 
E-meil cborged, low@oppl.'.C.ColO 
WIhile 

• ...,oppl,tic,co.za The penon sp•king *e coble shall wear 
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probal* „01 havp prevenid ihis incid-, Annexule A: Human Resource$: r./hinery is ./elly ide.... .. C frornhoppening.,1,35eenasoserioussign OHSA€:Set,/n precoilions be tak" 4 
Ihot e"hing "d shorl·culs ore being taken, which Irai The Occul;0* heoltri •,•d Safety lestint• 10 prevenl opplic,•ble *clr,co 
ead to dongerous situnt ons ons,rg (OH&Sj seclion supporis commenis mode equ,prne.1.wiel•geo'/Uenslo•mefd 

A gtolement mode b, B we did ma. c cominuily 6, Ille Irve•ligation team with ihe lollowirg kiner' wires ond/or cables. or 
testandleal•d we hod,Piked Ille wrorq ro/ ocditialli ./.leednco•mochiner•lrombeing 
hm, Ihe n,w K4 J =Id haiged or ge! /0 c•*1, rnode 'ive ¥41 . 1,7 funuie •he diwi,on de ihaidd BerBo•• ha,e are 

working Ihereon a 01 'he obles A W sloge ,•48 checked ·he on Occupatienal Heolth ond S/A 
sibklions in Ihe [0118% .# ¤re¤ urid sowlha ·I•e %*•*e, Incated i. the .ected I Thil ·be lolown. ess..10 
wos 09 11 looked like we /iked o ledu•do•t • er Cafe Cen•re (CCC) 16 be porl s[ep% Is for Is proclicabler 

c: le inves.goon learn be jak>wwed· coble 's we *re not ¤9,0 01 4 powei 
fg:lures•. • mos lack Il is cleor ... There 

ossurnption 01 cornr,un:coi,o• A lisibie wos circuit ele.lil.* / belween 'he pennie who mode swtched or thol Ihey 4/ p,obably.piked 0,™1.ndont #,tched 0/•, -tes„d' from and 
1•e one sile w,!h the people who coble wh,ie , /cl fhey hni] 5piked I 10ve eoilhed• 

were workin• Dn •he other slle 
6600 V c©ble This Iw ll.e, s,re.Es ihe poir• Ih' A • Bearing i'mird visrble tes'- lor the 'dild e*per,ence 0- fha .eonl,1. 
a confirrned les,ls FeqLJI. lier,honlo make 

municip,]I inlro•trJeture (MIl· electricity swild,ed·/9 musl be pedonned 
4 ossurnpbos while wcirking. dangerous pars'Inej .no .eie in,oled i. I. A I.le "eurfh/l is I be installed high or wed,Lirn m'oge /"Fliolne'ork: ¤ccident it Ind,coles ./ I reire5 her lo proled the circoo {fOrn or induchon course 15 rot con,linuousiy being 
For Ihe sole purpose of prepeni,ng,ncidenls elearicollychorged. olered 
of ihis n/.re, i) recommended wes /0 

• is not 1/fed anywheren The ihe pe,9,5'Lk.'Ag 'he coble sh' 
le trail,ing centre rnon= In con,unclion repOA0510 44 0 volid con'ro Clual wear n piotechve sole•Ilosh sui, 
witn the Ge,rn 51¤rl 'CC senicf e. ear. 'greemen' be*en elearicil deparrmer,1 und foilow 0/1 other operational 
.per{]lions ond moinier,once. pf'Parc o• oid Eletoss.,e m enle.ed,nlo procedures as stipu,oled il the 
d rnolive presene'lion or, me Incident and . No proper person[,1 p,01.clive operali©nol p,ocedure5 end pollcieb 

11101 Ihe tr•irii,/ rnofloger orrange I shore il eq#rre.un,{0·m wes used during saclion Nc 1 0 spiking 0, cobla. 
with oil olhe, sin,i;¤r oreas' eleclricily divisions' the course of work 

As for a• ©raclicable, o i on•il. 
oper/10,101510/toraducelnenAonddongers , r•re,sanindkohonefunclcoisce,el lest b' carried out thel will conf 
01 slmilor i,ic,denls and ...empl.les procedure. and lock of commuq,ation I.le coried on s/e work procedure,. c©6le/Dverlie cd lin 
Il wns ol,0 recommeeded /0, record of 'w,Mhgeor/tmns/0 o mer or rmochly' 
olendance & kept B enw/ th"//I" fecommlendo/m 1ic. beer, earthed fo p,evern the doliger 
persorinel under .hei. cont/ /und wcha . InvolveOH&5 ©Hicefs in the ofbeingch"ed or,nodelive Inve„,galion 

prese'llion/inlorm... '.cring'ell. of molor Mes (6/ agl As far os prorhcable. o visible 
N Is to be menioned tho lne OHS AL, ' Impre,ve•'cit,liummor,wE•llespe¤/4 ton,4 res' be corried out 61 

bl·Ileen ./ cer//5 Ind field walkers Elecificol * w]L confili'hof 
Mu/,inery Regul/lons thet.orrect requireme,1 rable/ 

pertorm work Iron· diffeiern ove•hcoc for pla•m, poles, |Ine/GWilchgeor/tions'ner work m disconneded C|ellf'C' iwchiner, sub#ionset or mach'vy has been endhed b regulo•lon/5,de50;follows: 
• bvide cogi,i'ou 5 fairil oer,is on prevent le danger / being ch,Jmed 

Withoul derogaM Irom any specific and monil©ring 01 electr c,4 or modellve 
2 ty imposed or, employers or users of plisolnel · As Ir 
2 /5 precticable no chine' person(i) 67 1• Aer le employer or usrr ' Alwoys emer inlo o val d con¢roctu' be gilowed /0 do 5- work ir, c ioin' Iii 'll, whenever vof Is to be wrried oul ogreement 4,1' all con'rictor•, end *ne.el -rhing opaiolions •re to m ony electrical machineg whirl, h / been fuinisl· the OH&5 sechor wilh ¤ ccp, bepe,fonred In o *eci' creo, Mn dLsconneled tiera . ... + .anca of 'he controduol ogieemen' ertered i,hel. 

It. oreal.,ravedtf•obe 
ene,gy but .4,ch Is I,Dble fo oce,re oil (#49[.3, 
eled"/charge.Blorospmcticable.cause • Document ond sfrenglhen lhe 

precow'ions to be taken by ec 'hing or olher commu,l,cgl,¤,1 of sofe ¥,(*k proc•ures. Wor' pe·mi• lo be issoed, b¥ the 
meons lo dichorge ihe elecirical ellergy , Do lob onobsis of ou·horised eoch tosk ond pen", 0 ·81"sible 

person[•e]/cal'/do ./.0.1 9 1/ to laith from such elec./ moch,•el 0, provide opwop. Iale pers©nol pioled,ve 
I. eq•,p,lenfoiclothi. 4 od,ocen' elecir,/ machinery il Ihefe is 

• Thoi le danger there liom Wore es"95,01 il is hor,dred und fo 5'ep' Recommendetion obove be 
pfaventon, ele¢lricol moch,T•f, from being opproved ond be odopled end includ,d 

• 1 hal Ike •omen·s of the rep©M - •he In the eleclicilY charged end or mde live while persons are eneitly dopolmen,0.. eleclricol incidert Ihot occurred g• le slending 1,1-,lructio•6 ••·0"4== Germ,•10[1 'CC. comer ol Nle.•ror 0,1,1 
0 'fotio< the side purpose Qi Las"i, bul of proven'ir.g Importence, note ,5 lo he tok Essex Roods, when #ree persons 01 0 

Ihol 14 I,vest'golion teom found Ihal n,] 8¤•• controcling Firni suslained b„rns while 7:,dent' of th:s not're, 'he 'rainl,ig 
al HIe woling clov In ¤ 6600 V r[]ble when al cen@re manager i. con,unction with '•arm worning *m •05 inslo;led Ihe wme time personnei #the Germislo„ The Ge, in sion CIC 57,1,01 e Rieicons ,gineer subitarion in Oermisk,n and vorious eleancit, dinlon performed swlihing oper.•tionsond mainlenonce, Apure In oTher subw'ons This,5 01 real impo,}cance ©me.tionb-6enoted nforn•ofil•©presen•o•ionanme 

Hod ncidea !he Ge,mision /0// been ,ri¢ormed • Thol o..rised elecrrecl....... and ihi"ke )roiniri M ®ger orronge nmedia/l, 01 0 c.,cui, breokerthoinpped in be,95!rvaed loas for(]spract,cole /]Su 10 •ha•r rl wilh oli other 
Ihe CCO'se•ectricil nerworl: Ihey wowld prebobly•ove reoli. per+erm c con'Irl'lry tes' from 'he poini d visiois oppIN/e ope,01,0•0' s•H 
/01 // had spiked the wrong coble. ©f work to love lhot the corre' cabl' meinber• lo reduce le rek and dinger 
The Ilne/tronsionne• toi or 

Jo. r,g An wiliuryto ..res o.e o#oched sw,tchgeor/over•eod cm...5. 
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Substation fatality 

An adult male was fatally Intured in an 11 kV distribulion substatior, while cleaning inside an oil-filled circum breaker 
(/Ce] ehamber 0/ le vertiial iselalion, her/zor/ drow.oul Dpe. In ihe process 01 cleaning, he opened le <able shullers 
in order /0 cleun Ihe inside of the spouts and w/$ ele<troculed. 

Sequence 01 events 1,y 80./ Gos& /slom Prorer•ron & Con:rol 

The ele©+r,• 01 plor,nIng ceportment ¢dvised 
¢he HT no *enonce division 4/ the 1 ' / 

Contraven:lon c; HT equ,orleni or•d were 6,1•,I,or /·h le OCBs,r a lecol subblot,on were dus lor 0 
equiome'. sa•,cd ond 08 c4onge Tlie .cling super•,sor 6,led / ober the 
• 0•9 1993 Se/or 1 4(c: The employee. he octing supervisor decided /01 1 , slording sofety ;ni/uciri n•hoP uper¥,sor 1/,led te cori out c Icwful 

polkulor %]hon could nol be 5,vilched On leremoycd don OCE From rhe chember o·deroic disobeved the sofeli ·Lies ond 
/ dunng noria working hours and v /#„.shuners<poin#a„'y've; mustbelo«ed procedures 6,6 down by the evployer 
wou[36/nece,504 for·helob'obedore oftwith•Derson/lockonda'Donger do o OHEA J9935601/(01 Thesuperviur 
on Gundo¥ nighl so 'Mt the loca ted,|e no•moN"/i' 2/ applled toiled to take cara of ·he os5 5ton¢s who 
ind,/1 vioul 101 be oFIe:ted by ¤ poiver were directlyofected *h,$ Dmission, i.e. 

The supervisor had beei Irained in le process ti. lock ths:liullers once the OCe hod Inlarrup'ton 
o I IT 5 wilching and 1he necessit, of bc kin g bean witidr,4 

i v.n• ossurned *hol l},e 'occl lext,le 'octories 'he 5hulters in lhe liltern51 of sol. I O..1993 Secrlor, 33!ci· Tle s'pervis©. 
were ed from the loca subslotion but Ihe 

Thesupervisof h(]0 sigied meptoM oflhe foiled to u•e Ihe sofel, eqLipmenlin 
acting sup*,sor Cou·horised pe,son' did not 

H• m edio•with plcitormochiner¥, which solely ii:lructions. check *iere all •he circ•ils were led Fron. cs pir,ided lo hirr by the einploye- 
& super,i:or lcd been provided wit·, ihe Om Sunday nigh·*he HT mai.lenance „ew , Allemot,•ely, he s guilty 01 culpoble 

w wed / Ihe subratic, 4/ corr, ou / he, necessa7 Der•or,ollock& I lo«the 'uners hon,icid' SAPE 
once Me OCB &8 been re,loved frorn . to•k of mointo,ning Il,e c,•cui· breckers ord Courtiale re,ulls 'Mber. 

chang!*•atingoil 
Botli ·he super.,5or (oul•orised oeisor,• 0 The teom set up their gene,otors ·0./ . On isololirg -ne sub5·al,or he loiled to test to the con, oe·ert person oss,sting the outhorised 

11:cessary powe would beevol;able when Re ensum th' f the subwion wos. in ". dead person*re.9/.140{ culaoble hon i; 
subsla oiwosisololed. Thesupe•,sorhadthenecesso•moon•Oked andhned 
OneoflheOCE.wasopencawnvol,sothe 4hatle.uL:laT,on w•sifiU•risolc#d 40, 

Cor,ee' operating prote/re crew ser,,ced #a bekef ond charged le all poss,be sowces of supply 
ollie OCH·Ink In th 5 ins'Inco ke oulgoing cable of When 'he operoting on medium or:d/or high 

The necessory proiedure ivcs mr,ed c• open OCa in le substatior was h 'ad 198 ..,i,chgeor and/or opparol i. I· 13 
in order to isolote 1/ 1 W supply 10 1,8 mpeic•r/:0 alive Ind wo, bee back fed frow /Jle*,compo,ly onatier soUry rules<rnd 
subitotion =*ng regulaliors in order +0 comply with £•65lation 

the OHSA 1993 
On isololing Ihe /pply k> the substation Cause ofthe incident 
ond isolchng the lei t"sformer I A m.ke ele'Ir wos cal equipmen, sofe to work 
'undthotnetee{octories41!lhadpawer, The supe-c 10,[ed io obey . ** or on operclor shoule {0,10•i & 15!TE 
-,In foci wmiencirle'lforT. 1116porhalor liwwoonsQnd failed,0-5/e'equipmenl ocroll'rn 
.blation. prcv ded to h m EY Ihee/ployer ' Meo" correct /bstol,on; correcl 
-hn local 'rans/rii€· only 'ed Me/ghtir' cce'ctingdev,•e Conclusions 
Clcu'£ • 50" : • the open ing or clos ing 01 electricol Theplonning'i•hemlinencr,cecridoil 

%*Ilroporat. -ne ·nail,•er¤rce und oil chcnging in •hongewo•poor 
le rer,o,nmg OCBs wos completed ond • soh// ph'"/119 disco•nert * The molive ¤oporatus was to wort Sundia, ove,hne •rC•1 I| 
the p055,/C 20 01 e|'Cir|£0• ossi,Ints were,nslrucled to clear /e , 7,8 local 'rans/rmer o.ly fed sped' PO'el'lol sub•tatioi. lighling • ./ sofetv lest 

One©flhe mistanlswent inte ·he mb,lon + There was o lock of proper „pmiscrl • 501'. coi'inect ¢0 1he generol of moss 

f© cleon he f loor, /nel, ard spoui as he , The superv,wr [aulan,ed persan) Giled eonn in s•lonner so .ensure 
hod begn inshvcid: he |hJC beer, 10/ Mol fo Jock 0.4 the cobleond busbarshuffers 0.# me'on irrmed/te sol discholl 
the subsiolior W been 5010,ed. In rerms of Ihe HT 5/ely I./ Jit Ons. of eled'll kes ploce 
In Ihe procass of cleaning le c.in.r be e Thesupe,visodouthorised person] loiled • Mi'TE is,ue worK perm,1 writlen 

to tes, that ·he sub,laller, was in opened the cable / utte s end .rempled #acl av¢honsailo, 10, woik ·0 be c.irled o. 
saloled Ilele'll' o,ive inai. '0 rleor. „•side M goou-, wh•ch wos or/ppora:us. 

becouse ir was fed Iroin 0 CIO.o nri {ifid Conliavanliom Ide /111, 
-05 lobily intured. 

Nocon'rovent,on' onlheportolme mployer Theoullonsed perion /.auldensure}hal' 
Al Ihe t me 01 11,e incider,1 oil #e supery,son •vere tound in inot Ille 1.mplovees were ira led is / ike coe Jec opem j,ng loc/,on ¤nd le 
¤nd ort,sors ,vere ouli¢de the subilafion in •he com.ny sofel, in*u'lonsold 6. Cof/ctisolohon/ealingde¥ice. 
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Swllching 

This *ould be ccrried oLT where possible, Ind con be done using 
o remole con·r""* hord wire fern" devicer electronic remote 
aevice 0. 6, /ing le *imp delow operoling leature or, some SCRIRK TECHN*loGiES 9".p 
re,¥s 

Isolaling 

TI e con be 'ch eved b. rocking outthe circuit hre€]kerond iocking 
offAL'live:hulter•,thapersonol a.kondopply'rgadongerlobel 
Semi c,rcoil 'reolrs hove 'r sololir. po•illor thi lay E. be 
lo[ led inlo within Ihe nonel, pre•,enkilig acce,5 10 Ihe shufers 

Testing 

T 5 'nould be corried Dul using en oproved 'live' volicge de/or 
r.**%.nust be an'S' 4. teslerforuse onswile,geo· *4124+6 
onc notor 1 'pe vollogecatector foruse on overheod !1,105 cnly A Substation Conlrol Room 
Droximityle5tershould onlybeusedonoverhe•d 'nes 1-1 I. 

Mini·iub 
E-hire ..rge. 
he me'hod of eulhing s•itchgeor is depen•ent 0 9 'he l,pe of urcul, 1= 

breoker 

his con be doge bv either 
• Intelenehing ea,+hinle.lipme'll/'04/circuilbreaker 

and/of panel in crder 10 eoeh the circud. 
•Using exiernal 01•ochmerrs. cttochmen#' de.'Igne' 14 /8 1- 1 

mododurer lo be Med to the circuit braoker In order to earth 1 
thcrcuil £,ret_J#V 

• Using an I,or#hing truck an eorth.ng Puck desig'ed bly the .k 

m(]doclure, I© be used lo en' le clrcuiT. Earthing k.sore 
=dly poinded red and 004 hive one set 01 •ems for en/4 Irio 
'c respective spoul' ·0 be ea'hed 

It ISOISO po•,ble to eli Nie b.sbars, /' in•,0 bereme,nbed Ihoe 612 C-=I * 
GSM 

busbof m. be Dpened, isolored. circuil brec.*liare.led inlothe Ner,vork 

Id bo/ * / shi•!lerB locked 'Il· 0 pe,k>nal lock c,·d o arger 
I[]bel ond le budDor rd be tled before .plying ci .. 
MV/. ope*ng con 04 be : omed out by cn 00honsed pe,un This •s c 
/m Morsed I n wrihng b' thee,eancoleryleer, h. nominee lo con·, 
Cut */•Ing, rgotilng, tes'·r,gond earlhing proce.Jurego, eled.cal m.ins | •- | •5 Amp I 
Ondic' appod llcw• wph, 0,;d unde, the J,!trucli©nof, *e coniro | riO Amp 
0#icer ia ••ue woric pernih, and le operate wilh: n the kn ts cn:Ilations 
0{ hiR c•Jlhorsrro• os lisled oi• hi. outhor,5,1110rT cer¢ilicale 10 r. 
Personal prolealve equipment Consumer - 

Mbuion STS [Mplay SMS - 
THs dep€,cer' cn the spc,_dic hoiord' 0/Il' 11,/ pornrulor indust' 1:*>a•d 

but ·f employer rn 4,/ v odeq" I protectrve =•ofhing To pr ©·ed 
he emly·de ogain# Ihe holard · nern,/ overolls. Home retardan! Functions of Smart Meter ove'lls or o Hash suil 

•t should be noled 0/ le employer shouid ns lor as is res-nobN 1. Active max. demand control Prolicoble, ier,xo,e ine hom' befoe resomigiope•on/l prcfove 
2. Load equipment •PPE) shifting 

The ulrlharised gle- shou' beoccompcn'ed by ¤ compe•ent person 3. Load Ilmet,ng (5Amp) 
•hen eonhing aild !6Svi,•g • wark perlri' 4. Disconnect / connect (non pm,ment) 
Plan ning the iob 5. PrepE,ment (STS) 
Tne lob wos rol plonned pioperly End cln:•;I diog·crns ,¥e·e ne+ 
culled In order to o•cerlo,n oid possrble scurces ©r supp], Il "3 6. Time d use metering 
'Murned '40• fhe subs•alien would / t... .. inconing c./ 7. Tamper report 
043, so 10!ed, 8. Meter reading 
Rern,•rliber. -Proper pre.... 0..;cfloing pre 6••spooi 9. Consumer notification 
Pedurmonce "ve•oss•ne,iling' 

ro•ed ve ·S' 1,1,8 • 8/ w opp ies•Ing was notorried ou• using 
'•'09e delecfor os requifed by Ihe regu|OIJ{>ns, ona fhe co•noeer,+ 
Pe,8on oss,sting .e,thor,Aed .60. /'d not ensure :hai :his /% 
corr,/ oul according to his duties 

A AME. 2008 
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D,hes of com/en persons obse.irgie.ling prod:.ced irair ing :ecords of top, theouthonsed r.ece„ary Ir. the. Interesls d haollh ord 
ond eorfhing Q· ng nsord opporotus: and coin,>Henl per,ons. /.ch ,/isfed the 

, They „,:sl be convemr,1 wilh Ihe Le,Vi„ Defalt,Tier,1 01 Labour thai the de. rgroled • Ensu·ing Ihet work Is performed ord 
t Uetr rules+ p„,50,9 on] Ilie compor, hod corried o / his, tl o· plani or morhinery is ised under 

their dulles ,D terns o• ·ne OHM '993 0/ ihe general superis,on of o person 
e They ir,&'I verrly Ihol heau lorised persci truined to u, idersiond tlip hazoros 

isatlecorfeclo.rating|ocalio• were•otliobleforprosecution ossocioled w 0,1, o id who have M. 
• They mug verily Ih:],he outhori5ed person However·/outhoisec pecon andcompet/t I ./.1,10 ens,•re 'af 'reclunon,]Fy 

ri,cosum iuken by Ilie emp|Dyer are d the correcf iso clion/earlhing ceqi¢e person were Found to hove co/·ovened implerne Ned, 
I The, -unecorver&'1+14..4. le, 111' OHSA 1993 ond compary's r.|es Ind • Cousing'llemployeest'bel,•formed isololin,g, tesling ond ecit,irg principes regulators regarding the scope 01 •heir outhorit, weevi "10 le mc ls¢•a apporatus. 8 

General duties 4 employ®/ to their co.ilemplr.ted ir spchon 37 (1) th) 
I Obser.e that s./. ng, iscla,ing. testing 

Ind eor,hirg is wrried cu, in ihe co'rea employees urlder OHSA Se'lion 8 Generot duliesol e/ployeesal 
sequence work -OHSA seellon 1 4 Every employe, sholl providp or,d rn©intoin 

• They mulbe inspul¢ed n emergerly /51/f /916 fecs/n/6, prodcable./ working Evele.ployee'lworkshal: 
priced'res i,icluding /9 6/e reme"01 Of 0 er,ircriment Ihal is sofe and withoul .othe ond , pe,en lam D,e milis Toke reasoncole core 01 Ihe heclth end opporotus 

heafth ofhis employees solely e hirnself•nd of olher perscos 4 
* They mu,t hove attended c service unit inaybe 0*cted byhis ads orornissions 

couise in lirs• oid, which shol include Wihoulop·ing/mlhegeneroblof on • 
lieatmer,loteled„. Asregordson,dulborrequirementimpesed shock. CPRondhow en·plo,er·sduiles,lhemolle•siowhich¢hose en his ewployer or on, ober perSOM by 
I del wil h... fibrillol,on . 8.ppage dulies refer Include ir, po·lic.,lor Ihis *f[X} Operole wilh such employer. 

• The,-u.tbep#,cally,opobleoloss,9 . The p,ovis,or and mojrtenonce of pelon to enoble ihi duty of requirement 
the gulho,ised persor, to Mnhondle 5/Irrs o{ work. ple.,1 0·.d mcch,nery to be periormed or complied with, 
equpmir,1 thot,asforosisreasonabl,proc:cable, , CDMOL'mrlyl.dlordargi•en ·O hlm 

ore sole ona w. 1110/ r sksto heollh, wd obrill,e healill und safely fules ond 
The inddenl 

• lokingsuchste/u.Inaybe.easonably proced-•s " down b, H 5 emplo¥,r in 
/8 ir eregs 01 neallb 4/4 Thecoble cr,thecircui· breQkerlhatwas©Den proacchletle minoleorm/latelly 

I If Iny when the wintenonce crew arrived a· #e hoom or polentia J hazoid •o tile 5alely siluo*ion / ich is 'niaTe Or 
or heolll, ojemolovees, before rasorting urheolth, ornes '© h's ole•tonr os soon 

sub/alion ain foci o ive. 6eing Dock{ed ·.10 lo personal prolediveaquipment; as proc·icable. 'epoft „ch sibation 10 
01'gleed. onchodno•beentesled©rlocked hisempoyeror¢othe neo' ard sof* I Moking/,rolgemenislorensul//5 /ond c donger gbeloppliedgsrequired. //e'entolive for his workpI'ce or sedion fal os Is reosol,abl, practicable,the le•of. as le sgiety cose rr• be,.no shall/port ond absence 01 risks •o haoll Durirg The moinleionce le workers took o Iloihe 

in corie€'ion ,Jth The produc'lor,r e.nplcye·. 

breok and were ou d the subslatim ond processing, use, handlina, • storage or w he ' involved in ony icioe,11 which mcY 
the •upe,visorn•ructed an o•,son assistont tr¤,spo•oro•iclesorsubslances; af·*/s he¤11, or which howriused 0, 

to clean the subslotio/as Lt .os isololed • Es.oblishing as tor 05 is reosonab|y ,niui lo hmsel•impo,t wof incidenf to 
his and deod oraclicable, whotlio,ards to Ihs neal#1 employer. or to b, Mollh or,d sofely 

end sole# of gersors m on€]ched repre./clive cs 50*n „ prodicable. bul 
The not 1/ter /% Ihe Iiar ossislor,1 did os he end of ws inst.ucled le to Iny work which 's perormed, poiticulli 

shdl dun,ig wAic i fi is incident occurred, 
however. h, wos n ct being direaly supe•ised ony article or 9/kie which i, ur 6 the clrcun,&lo,•ces weresuch Ihi]11}'e 
nnd decided to cleon mide Ihe panel o{Ihe produced, processed, used, handled, 

slored orironsported und a,iy plant repelirg o{ Ihe incide •1 was nct possible. or •/ breoker 4/ had been AM.drch·in lo be „.och,ne,ywhich,6 used nhisbusi/ss, *ose he shall ie,at ll•e i,iacenl 0, 
main*ained. arid he sl.all os 10. os is reosonably soonas*,coble·1.realier 

prof ficcble. furlheT es'obl,5n w•o He knew by *penence In.1 :he spou, were Con<lusion 
precou·,onory measures should Ir olive •he shullers would be locked cH. and in taker, .vith respect 10 6uch work, The onus was on le designated person lo 

add tion he bod been instructed lo do Ihe lob, 04,cle, 5ubstonce. plart or machinel provotothe Depo*,e,1//Dbuurbipa,c,qg 
and iold ¢hot it was dead r order lo protect ihe h"Ith "n €(ord. 

safely 01 person&, ond he sholl provide Ihollhe• -re i ;les ond regulaions in 
The orlisan miston"Herl opered tne coble rhe necessor> meens lo apply such P'nce for Ihe la51, involved ond Ihol r. ucing 
sh/fers ond I aiding 9 9, 9/ hfS hd,ld precolionory ma/res, silper•jsoi who ••os 'be 0,#/,6/ peion und 
In:,de a live spou• ond ./ /KtroCUT' • Providing,uchil,/oirration irs „dion. 'he compbter,1 pamon fre boff "c .ed and 

training ord supervision, 05 mcy ossesd. 
0. invesligotion A•os cleortnot Ihe•ompony be nere5501 to ensure as 'or as 13 is Iherefare vorloni thot all 5•/ m'nbefs rules ind regulotions m rol followed and as reosonobly proclicable. the 

It 
health Qnd 

1•,5 w<,5 g repo,tao|e aderl, I DepQlment safety 01 work of h. employees, one kined ond ¤Gms/by o regi//red assessor 
/ 'Dourer"qul'wos ond held 0 As for os is reasor,abl, pradicable, p·ope• 'ioini,•g •ace,ds Jepl, i. *F 

nal pe-,Wing any employee to & + proted the conpon, and the designaled 
Oueillon, asked by Ihe Departmenl on, work or to produce, pfOCeSS. 1, pe,son 
01 Labour at Ihe enquiry hancile' slore ar lrons po,1 any 'Ft,cle b is Interesting b nole /0, 60,1, ilw oulhor,sed or subsince or io operote any plart • Warelhereruesendre'lolionsinplice ormoch inery, unle,Elhe amcou'lonal Feson and the compaten,;rrson were bund Fer'hele'k involved 8 =sufes conlemploled in pomgraphs gwij40 of'ulpd,ble hr,fi,ir ide and Ii·Ied l ime 
i Werethepeope/m/? (b)Dnd@jor on,olerprecoutiono,y omount. 05 theylx•h foiled inthelrduhes,0 
• Do you have o record ollheir IroiningE measures which may ba prescribed, lerms of le solely wles ond regulotions how been loken. 
• When were they los• troirea? They 

• Takinoollne:ces*]rymeasuastoensure = deemed b, /he .,4 10 68 equolly 
0 "5 thelroning rele,"·2 thot A requirements 01 th,5 evidenl from ihe oboa W Act respons ble W is 

ore 

• Whol lesls were carried out in order complied virith by •o eeg person in bs 14 con'peTerli /m i assrs'rrig u ouNTor,ed 
ossess compete* emplimenlorof, piernises wnderhi' peison wien oDse•ing lesting and eanhing 

rr•71 where p,ant or machine, Is of moins ¤rid app¤rolus rnust =Irm lo the 
The dmgnuid parion (parion holding 141 req,irerMnis 1•sled obc.f and on untroined 
Goveinmen· Carlit,cole 01 Competency) • Enbung such me/sures as moy be pem,connotbegied for•hispu//3/ 
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Revenue protection in Emnambithi/Ladysmith 
municipality - let's start with a meter sweep 
Emn¢,mbilh/Lodysmith Munkipelity, like rn- munidpolilies. is foced with the growing problem 01 non/e'llical /„Is. 
11 & diffitult enough in 'he current elecirlcity 'mati ie monage o •nall.scule u,/1// and having the additior,€,I problem 
Dielectridl, ihells cen'ir,1, unwelcome This p¤perd'scusses Emnambill,1/ladis,ni,h Muni"polir'$ approach lo dealing 
wilh illis g#/, problem. The paper .111 del' moitly with the levelopment of I slruclured process of meier sweeping cs vell B the implemenic,ion of fullher cont,el measures 10 minimise future losses. 

Ernrion·birl ,1¤*·ill #, I•,u-,cipulE"4• Mj, R Nie.01 id, 8.71.omst./10*yni•h M. nic,pow,4 
0 'el'i.ely '"lul,lib, is 11,8 64*lh bigges, 
mun opal el.clria d.1, bulor in Kwqzuru· 
No•o, Thernunic,poli•, nsr. ncludest9etownshlps 
of Lod,sm,th, Steadvi'le anc Cole U.....9•./.B/0/9/92" 

..pororv w'pl, 92 162627 E,earicir R20/72G s punhosed j.om Esk©m 01 
Ras,dent,al rie•,i 

132 Cole wo 6684 kl l. loo F,th on 8 6 6 W in 68163.504 R25848392 

The inunic,ooii' ho• ?4 061 0//4 Con,mer,•1 1142 309034103 R17159545 
CLsto,Tie•& with cr On,LUO| lur.over Frol• 1•' .,nd,ger,1 2500 4 500000 Rl •39 000 
ele/r,clly sales c, uppiox,mately R87-million P™:d d•05tic 4200 •7136000 U 651 224 
I2007/2008) Abreakdownolthecislomci• -0 emm•. 90 720000 
and *pea•e,ncome fran• eaci cu5¢omer R386800 

grojp is ihown n lab'e --ki."101 IT 50 16603622 U 161453 
Ir,di.•lul . 31 91083534 R26173 868 

LOSS,Olcula#Dns .... '4061 219 272 691 086 794 011 
•e O.i UO /5•es ./h 'chnical o. ./. C.nerdos5,/INM//200//2008 1/ome 

nonterh„,cal] are #oiled Il Tobie 2. Losses 
sm'.1 +0 0.-imo-el, 15% of t. loto 
elec·r city purchased from Eskom. Il on 

E'Iric.*!'06/ 76&9'53 cons,dea 0 6% 09/01 10„/osmed und 17 1009& 

includes streellight losses of opprox,nictely ...cily.1. 229272691 8536 

1 Gwh per onnu m) then theft occogna Ior Loge, 38 942 621 15. 

0 9% loss. The direr] costlothe rrunic,Foliff Tec.,coll.ssumedl 16092919 6% 
IS opproxi'llel' '4,264 million perannurn Theft 22 819 703 9% 
** a loss 01 ircume '5 1,?pinuijopolity Of • 

C.I. RO.1866 R4 263 755 
app mirriely Rl J.million 

Incorr/Lo•t.0,44 R]0053 869 
DI•bution / lo'ses •ble • Loi• .'alron 

1 he porograph o,ove sho* ihell /0 be 
*9rmarely 996 11 a bowe,e, 1" ding 
k Ike a mde dejoilcd look 01 this kle 
ns il .. be .sleading. Table I shows Im,Ofa•y 1•96•7 C% 0 0. 

$/ approncii' 47% of the to*/ energ, Res;de//1 Cre<IiI 68'83504 25/ 5 712 426 8/ 
50!es ore lo indulstricl cuslomers U.8 4 tile Co•ma,cial 30 903 403 26/ 5712426 18% 
5ml number 0, induslriel cuslome" and -- 

Pepc d 92 3560•0 50/ 11 424 852 51% 64!ar ,49=4one m 
OSSurne •01 few los5cs occur he.e ...re *401 107 687157 0% .% 

in,plies thai los5es ore cclu•Il' in Ihe order Toll 229272691 100% 22./9 703 10% 
I approK,m•e|y 17%,1 one /1...... ./ 3 0,5irbt•ar I (053e'. 

soles *0 Indu•Iriol cu•tomen 9rel•hing Ih,5 
Pol•· even ••hec by opporboning su, 5096 
/,5/M,0 0,ne'/ cu'un both 
reside/,/ ond comrnerciao implies */ Metersweep custonte, cotab•e is nonhot re,oble. This 
tile &,m from prepoid wimers cauld cjecnupe•ger•,cllycT,TiE' 
be 05 high os 51% bo,ed on urils sold /p, 

• Ei.sur' Ill 'lacti,cny .....orb crl 
Seeroble 3. The mapr aim of Ihe nle}er sweep w occurately reco•ded in The cp-r 
11 " cleo' from ihe above on/48 rhor be c minrm:se *he loss of reve,ue f,on dolotose 

Emnomblihi/Lad,srnith municipalit• 1•al meter "rnpering. There i. haweve, 0 rpcordtneelec•r,coloddre/r 
0 -nolor p/blem with loises epeclilly in secondo' 09 -cnis "/5 impolonn. eccli meier forfuture •05$ mon,ioring 
'»'Ped * prapol me,eis. A meter sweep 'Fls revolves otound 'I do,c cleon upi As 

&*frl? or ..ho•••e 
s le'efore cleorl' requ,red 10.i,mhole wilhn.........arn Solth.... 
fhese losses b fxmmbithi/lad/m,th monicipolity A dec slon whetner fc> 0/source le meter 

L *.2008 10 



......... 61 st AMEU Convention 

.veep lo on exlernol sery,ce provider iecords ill orr.p, 19 im,veo br beond how 
underloke cr the pro ect in·ho „e hod Ihis co. be combated 

to be mode. The p,evi/me*er sweep, 
11 .collond underlaken in 2004, moulsourced While 

the res'lls were most ccrloinly iotisforlory, Repori the 'lond us beirig vocont land Ind 
¢hc prolessisnolism of the se,vice provider hence rio meier exisls This con be verified 
-(•5 [}foughl ink,Gue'hon Faher,nore, 0 6, che'<ing hevolwor>grolhoerlsure '401 
6 parlimenl to note Ihol the moir lobour /he stand is in 40/.ocont 
force mdin o me fe.swee 0 15 5en,·skilled 

Nu s'per/ supey Femo"ed These Berso•s con be read#,sourcea .8.• 
1©col communities olld k fiA with le Reparl sland as hoving eimer no suppli Or 
Monicipolity'' iob creollon orogramme the supply H m been re„o•ed Th 5 will be 

che•wd ago,nst in m/* mollable 6•• 
Due k> previou• experiences with outsou ·cing 

ul#..¥ requi,e I follow up ,isil on: Re :ce the runicipchly had Ihe 

011( necessoryaxperlise.nternolly,twosdecided lukey 
fo unde,fou the r,iefe, s•/sep in·house. I' The 'spaclor reporh the meier 05 / 
s however no-ed ·hal sewice remoyols will 

cka, In -hts ingionce ihe customer'$ 
still beoul,ourced 6eto the munic,palily's pw/wng /,he case / prepaid melers! 
sho#oge of e [ec, cj•rs orcoliumphon pr 'e wse of :red,Irnefers! 
Bosic woce' d be inecked. Any poten'iol pfoblem 

inuslbe flagged oseilher. 
A cef ned in the rleter sweep oims, t is 

4.uurili,jerd,i)'.•te. E.r,·e//entt' crticalthotthe meters.,eep.Irengthens•he . Que.-rews,1 sreq•ired 
cu5torrerdatob05especilico|ly¢oensuie'll I P:•lertic! 10,nper-In5tallo-ion is -0 oe 
Inelers ors regislered Ind ho,e on electrical mor,tored. 

address. Since 44 munic, pality opera•es o Demoged/•ewJ' 
lot·oosed morogenle" sys'em. he meter 

www.sse.eo.za 5WeeF It olso done using loh cs le,hue[ Theneter inspector epons tne meier 05 
dome// 0' foull, 1. rese in•tonce5, )he 

I co.rol meosure. 

01001 rreler will be re·inspec / by 1he elearicion 
Cusroner.wo•iess/educoN©9 difihed lo do the n,eter replocemen 

SSEaranche,1 Cusier 'wor®ness ed edL•conrr, is Noinspeclions/e. comple:ed 
crhal 11 1. Ihe opinion of thea/ho' Gauteng: 
thot 

re, 0861 773 444 This,5 the biggam, or/larn locing the Theinspeclorfall locomplele uninspocion 
revenue proteclion peclitioner. Tkere 1, sheelot oil This will oe delecteo by GIS 

cape Townk. no,or den,01 03 10 Me level ond in·pact verdical 01 Tell)7 2/- 0420 of 11, s problem Ve 'ove creoled the Codos•roloirno!,or, 
KwaZul,•Natal: eu•hernism Vnon·lechn,col losses- 10 
Tel; +9 31 764 4 describe thelt The CEO of Eskom, Jacob Emrarnbilf,I/Lod/a rrunl[ Ipalif• 1105 

Mgrogi, describes'nelheft oleled®lyos very few Mtomeis (approx.Qtely 100] Eait•n Cape: 
Tel.*7 41 360 9380 'veolow"¤/politicians/irtletop cos 19/ do nal Lve. m formo howirg go, 

. were i. plogup ./ty Ing,ne. r: ore t. ..... ....sweeps cre based en 
scared ./.": . 00 . they lecr ihe,r political tne lulest -ad-I irformalion ovailob e 

bm Inspecllon mus• bo linked lo on erF •ales@sse, co za 
number 

t 
In -adysnil, or, exten„ie owa'ene„ 

1 11C conlpeig' wos co•e throug' locol med 0, E'ecir,coli,14asirwaure-e'eclronic ·" 
word committess end dispribul,on of 

The b•lk 01 ·he elec·rical infro,tructx in 
pgrnph'ers .Trhin le commurify. Th s 

Emrombilh,/Loo•sm,I. munic .Ii·yhas nol iowever st,11 p/,ed I be ins,H cien· cs 
been =ptured cnia I GIS snlim Foi lls once 'e discon,lecticns 'orled,n eornest, 
reasor . the 61 oh as e 01 ·h e 5weep process amr?05,/ *i 
is k> odd Ired-.lars ond LV clrcull. 10 *e 

Sich in•epr,ly GIS catabose 

In house 5'H ore " 's prone To bribery Tr"'tormer/ci'vi'cori/04 
os on, /her person. The lempition is 

Sweeping wil! be dorie 6, irans(ormer mos„,e ond Ihis musl be cons,derrd when 
cid W circuil deve/pi·glhe Essent,¤lly meterinspectors inetersweepprocm SinIe 
ore provided wil o arowing show.ng #he 2 9 00*dtholbribel a Fs,•eep inspeclors is 

4•. frons/ormer localion und LV circuil loyoul likely to occur, sistems nu6t be pul in plo•e 
Oiolg wilh he cadosiol informctior. They lo co¢er for ...... dle..0 Let us 

consider ore Ew b ho• 5-eep po•inres led Irom the 0 -ap in3•clor cop fols,fy W circ•,1 
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Ink, co{,•Le 

*15™W, St•tub Curren- 
Qucntily •erce• IK r -- -- Using on niernoll,i developed manogemeni 

6•Stem. da# / /6.m is done I# a //.durea and 
Cor, Ple16 7% 66 89£ 2534 67 4% 

contro led manner This rranogemen· gyrerr only 
Cu•o•M•o rnll 49. 29,2/ 28 .. 

Inows,Joic to be entered In o specilied monner N 
Hord *er *na . 010% 57 1,5% /*rn ofee,isurestho, oll le necamry c9eckU 

Haiddb.onre'pending 205 5,5% 30, A.0/ ond 'loncesore putin .ce 
5• 1.696 

Meer.... 60 1.6% NO lonsIna access 

333 8.9% 329 88/ 
OU87 Irlub, Ily lo goli occe56 to Inspect Ihe rmeter Is 

/4 3 936 .4 33% 
Cli,• · m.•r efror 0,110,0, problem / mon, instonces,residenis 

28 0.796 28 0.796 
Revi,Maendl. see the Loapecloi, cor•ing ord the, 10 

796 7,9% 
30{1 'lon.e ./1. AN hobses The sweep policy is tc leave o 

2757 100.0/ 3757 too.040 
nofice requ#. /. Ihe consur,lercon,oct 

0...errospelk*u. ?igin•,on le rn•nici. Ii' lo or.ige Ir ,•spechor. 
Il they lail /0 respond the service will be 
term noled, 

•nin•1 s-ul St... 
Quan'lly •er,e,11 lu,Inmy - •eoj'llg 

7401% 1.6 97 99% Porl o{ Ihe 
Cornplele 5weep process ,5 to reseal oil 

..lcl 49 3,80% mete. 
Floiddisconie¢:dorle 

8,69% 8 0.76% 
H•,d daconreepe•ding Job M ds 

2 2.0996 0,9% 
Me•er lange ** -hemelersweepproce56generole5it nerous 

130 10.09% 5 0,48% 
... *b cord5 // need lo be cortrolle, Irom 

16 124% S C.I 

R••i,it Pend'•3 ept,on lo cornoletion Job cards generoted 
019% 

1 C q36 1/Cluce· 
Soil di••er©ecl •8* 

1980 100,046 1047 100,04 
10-1 Herd di'conned - tonpe. 9 0.86% . Tempe, Melerw05 foundlempered so W discoinecr 1.I 10 0,94% 

147 
Polent,01 -Pef 50 be done 

108 23,89% 1. 1,81% 
To.1 

Mele, ch(Inge •dor:ioged/lcuhy) 
•66 5 Mobs• inipec,0,1 S•u# / me.* 

Meler was Found to be {06 ItY or darn©ged and 
inuslthere'ore be replaced 

1=10 1 
A 142 Revrsi• - query 

There ,s o *e/.ol problem •Ah 'he 
1, sper tion ond Aerefore i, needs to be i.580 

feirseecled byo H ior 04,ciol. 
1 1 

30 153/ 5/h dis'M·,ec' - mocce, 
101. 

Nout•ass wos possible when 1 in5pector 
16'. vi,ted. The cusleme· 905 nol colled 10 

/5 j 181. j 
itt• X 4 schedule on inspection 0/ 14 days hos 

elapsed so,be Revice will be ·ermiroted. 
14% *I - I •'+•cor.nec• - refused eccess 

1 

-Thecuslome•refuEed OCCe&s„.hen+Ke/spedor 
vs,led herce „e ser,rice wil be term,roled 

1 €20 1629 33,1- 
no response I soP 

ecion has been done duc 
.speclcnd the cuslonier slill 

c respond /n o hord discorneclion 

,€,4• f IX ds schedvied cher 14 // 

1.10 1S1. Malogemer.1 system 
1620• In ©idarloensure o soccesslul me/'sweep 

. Compl- the mulicipalit, raquired ce ellective 
1,2,0 

electroric ..10'eme,1 sys'ern %/ inon/ge 
the p*/ Since I' %. M E,Aware is 

I ] •ronib,mers&/SdicQ•Cr 

103 
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not reodily ovailable c/mmercially, i· was complotcor luirc ,],sconned done. Tablr 4 Toble 5 shows some uddlt,ona: Intormalion 
developed in house. Th,5 5,stem provides shi 14® current slolus n respe'll the tomperirg de·ected Thi 
.Il Ihe necessor, conlfol defined above, Inn|V.11 1|100'S ihe glal,•1•es Dosed on the 

Wholis pe.er· lo no•e is Iho' Ihere is .7 
Addilionol reporting .s pro•ided to ensufe a 'e•er/pe "crease in ·he nurroer of inspeclions 
up lo /18 minggernen' iniorroclion is completed. This S CO,Cerning. t 15 lorge!' rhes,a,ishcsshi,wilionpai,ale/12,49% mi oble forcont,nued supe·vision 

altribuled to Ihe ae Ihol Ihere ore r,merous lor prepoid .p:ers plu. nri oddiliorol 
St¤ff w, 01 le Fre• of a button, relrie·ie discon•ections oulsinoi The <0enl iff 11,40% 10, potentiol lumper5 making 1he 
rcport.. p Insperlior, progren orea shollogeshove,node,limpos,blek,undertcke •mperroteon pre,•id melerscppron.ot 
pragress ob, cords ou•stond/,47, daily ims 0,0/ in house An c·-12 U sown /1 23,8996. A simmer cro•ysis or C red:rmel 
produ'll.Ily 'boll, i.speclors und co/0 external sm,Le provider lo wlder.0 14,3 $ Mi a tornper rate 01 1,8196. It m 
ropture Mks). 06 ards con,Meted e·E. work foiled ul fir,1. When t.3% a privoi contractor be ful her noted th/ there /1 296 5 

wos Re,ulls evertuoll, lounc o moicr bocklag had mcon ie:tions /ending (Tobie 4l 01 whic, 
de.-loped the mc].rl y u¥e n p ,·puid c1re•5 If •ve Surie o: Re reswl·, och,eved to 0016 ore 

delgiled here Fulhermore. whilelompering isonli sho.r ossume 200 of Ihese ore in iact prepoid 
to be 9,59&, if orie LOnsider5 Ilie lurrberof inelers Ind 80% ore Impered herce ·'e 

..doil#I teluclonce U cuslorners to call th,• meons soll disconnections outit# ing due to no 
Every Inspechon ho, 99 assigned sto·us oc•e•, Ihe 

ore toto, pore,1!lal furnper role an oddmon# 160 prepoid mete s is 

. ¤, inspecticn Ilowg throug' ·he System 17.496 .d o luile, 8,8.4.efies %. lonpered. This would now nean prepaid 
Iwill go fromill/11/1 5//sloulf,molely iholumbecs stor t. gol Ing./.Ing tunperingis closet031%, 

A 

.. ... .. . I 

**442 
. 't A superb'•010/••Reihighest 

* 2 armmoth• 0 fixtum,I eevel•pe(Mi•outh-frica•the 

C¥# 1 

.. 
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Tens¢ormer s¢91,5 prooer• of,hc house o.rie• end 'eato. he .0,0, inpact or surecon-y [he need k, 

munic,/lily needed o court oider to fernove 
Tro•king sweep electriay meters, ipeciticall, o,apoid i•SDed,n,• by tro••former zone 

i' THe depor'men' was ordered lo reslore mele·$. is poramourn. 16 cri icol The tool used here I: GIS based 
the origin. 1 rme·er ond 0upply even Ihough gill q the ...aill.ofs o simple g.phical Politicol sLppoM ,& a!50 ¥er¥ impnriont rhe 

vie.,0 01 the status of o 5e·Iptl.d lia,istor·ner. engweeforgued //i••aso hwa /ou5 Po!ilic,aris ghould sfop pay,lg Ip service lo 
5,tiation A courl order wes Fig 1 showill,esinli,solt.nsfom•er'390, subsoque,1,4 tils prob:em oidtocklv 'Ihoodon lusk)mar 
sought and *he rl eler removed While r•' Circul 3. the Issues highlighlea here „ducalio,i must be ore tac/ed ot all levels and 
disconiection -as LIN,nately co·ned out the must be I Ed 1609 aiven .... i•o•rect electrical b, the palilic.[ leaders 
localrole oddfess pa,ersoss©ciation used Ihis os"oci 

i•ymele,5*pinus·bewell plonred'Id 
to cr6•1 

• Er[ 1459 ond 1631 have nO in 5JH'CliOn up SLoport oggin51 the coun.1. corried oul Comprphensive monoge ne'lt 
re o.d Conclusion scf-re 16 needed S ch 'oftwore sho/d 

i•tegatewill Targeled currenl monagemonl sweeps systems 
Eleor.+y losses hove a don·Jging effec# used spechcoly GIS. p·epaid vending 

Tfue prieple ar nieters,veeps and »le need munic,pal lies viablit, ond con*.. syslams Ind credil meier men•ge,< 
thereof •s •ell documented 1/ * 4 generahoncons-,ls focing/ah/·rice o *15 

undertok,rig lese swpeps musl howe•e• be 
considered Emnambilh,/Lo•ysm,/ 
Inwn,r,polily,n·end 1/ implement 
o policy or lorgo'·ed sweeps The SURETECH /nstruments Issue is however; where lo lorge' 
1,1 Ihisi./.check,netering'Illbe 
installed Ih'oug•oultne liunic,poli' 
',1• inefe•Ing will monitor ellher 
ind,vidul or groups of lonsiorme. 
as-roriformefzones(approxim©,el' 
200 cuslomen.1 The t©101 ellergy 
disperled /,0 le'e zones /'I 
Ihen be con,p•red 10 +he erergy 
consurned by Ine meters conrected 
w.hi, thol zone. As soil os the . 

los5es s·al te ri5elle Ir•nslorrner 
zoie will be lorgelted Result5 from 
Ihis principle will be repo•ed when 
a.lillie 

Challenges IP 
There ore scle chollenges locing 
•he mui Ir,politF These ..colly SURETECH HV/PA SURETECH H FA 

Ope,-* •anc•Mllk¥ 
inc!ude the High Voltage HWPA·H HV/PA M. H V•PA L 

Suppjychein Personal Alert 
ihe •up•, choin monoge,·lent Dolicy 
as requ,red by ·cii©.ollre,]a, has • For A / pe.Ple WIring .eareleclrical 
coused Ina. deloys In ille proied As equpmenl •sk[Iled AN[: unsul. H PIll I L - ' 

le meme/In. this has . Beep rate increases wher' approachl. Pro,f· goins live electrical eq I®menl ..£'•- 
becorn-•8,3 preder,1 I Al/ma'.illy'.Ihes/N,00.F. 

entenngorleaving HVfield Re,ource' K•-Lill."51 
Wornon w. 0. shoukier harnoss 

. Filters//coronaandelect'.Jno:ze 41 Probgbly ihe biggest sing I chollenge M Slan 

•Useonaly.Itage/0.110.acto 
.{lmb,+hinody•rn,IhI•osu sho,loge 7601;Vac Ile 
of e|ectric,olls An olrempt fooLeu•re • Type H ·High skilled M medium .d 
discon,"irtions orig na,|y proved L .........rs 

L ./ In Rk /.14 no compon,e# re.ponded 
to the terde, ,#vi:'tior. A private HV/PA CAN SAVE 
compoi' was evenudy found 10 YOUR LIFE 01-nce[•) 
unde,tokedisconnelon' 

Uged "'ues 

The Emnombilh,/Ud•,smdh munlom'ily SURE Engineering ce 
leg(,6fy pOSo• 63 Steenber.,C*Town?947 wos challenged in cou• ovarlhe Tel:021701·8629 Fax 021·7019T63 

of rer™]vi/9 on e..1-I'ler -Ihcol Emak info@.vigwch.co za wdebs,te httn 'liww.surelech.0.0 a 
O cou.t orde, Re court fu|ed Ihot le 
eledricit meter was efledively the 
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Curbing non-technical electricity losses in a 
domestic prepayment environment 
This piper propomes a solution lo a world#lele lendency. Ihal of increasing non·lechrkal elearkit, losses. especially 
Imongs, residenlial iwitomers. The prl./. obleclive ls/ prove beyond ory doubithal ele/licity was consumed, doing 
so with fodual evidence. wilhoul Iden•IfyIng le manner in whi,h Impering look ploce. wilh no pholos. no videos or 
guilt, por,les and no iii*Ifying 0$ to lhe Identlly of,he 0/ual transgressor or ins/igalor. and 1 Inally. lo have the proven 
rlght to render on accountior rh/ consumpnon. 

Throughd "e aleclricol incus•ry. woys and 1]y D E Cloe•e. CY of ulh/kze (R ;chords 4/Empongenr) 
ineans have been eitablished M curt non. 
technd |os513. to s,bsta,1,ale wd prove 
be// on, reosonable do,bt, if loken 10 
coue, on ass,mon thot ele:Iricily has bee, oul of meters and curren· #/crmers or to the moin eectr city dis fribution Docrd 
consumedwithoulpayment (ir ¢¥Aerflieims. to dele/,sola'ion o; phose yoltoges. *rratively. ¢ splil prepaymen. me·er ard 
5/lan> ord,n occordonce wn p. m Igated • .....Inlorrnonisio•blowlhewhs. keypoc ore nstalled somewhea-5,detle 
bilows, f© ctorge the indiqi'Jollronsgres or. regording irtermilent torn,Pe'ing, which. house aild in Ihe hruse, respedively in Ihls cose le owner/tenant with whorn le o·herwise extre:wely diHicult / deted 
util t' hai o signed ogreemem. a Iran'gression -ie tc•ol consumplicn ©1 eleclricity as 

• Using 06"frnal voriat 01 in pu chcae 
fee cna an orrount In respect 01 . iricity regis'ared by le :red k me,e. mu•• equol 

pollerns as reporled 6, prepoymen· meler 
cons, med .„r the oe·lod in q J.St thol -egislered oy tie pcepavment meter ove· On. vending soft,¥'re programs Ihal (crnpare the some pariod -he credit meter,5 read sfctislics of The dilemma nonthl, purchose palterns 

by customer .ith p'·set oierage levels periodicoll, Con o three·qonthly oosrs) 0*0 
PrepaymertmelertechnologY, cost These readings which requires (minil,um ond maximum), highlight minimol are processed ng 

c customer to p'rchose Blectricily belore an obne,ma •·ariohon n the ourcio„ 0/ !he consumpin con·pared 10 ·11/· 
coniuming it wos thaugnt.& c solo«on pollernose "suspe•edtomFer•. recorded bY the prepaymen, meier The 

forollull|,tassall,lgelear•Ilylogre53er,1,0| ccepled deviolion or discreponi, belween Alllhe*oveopproacheso•ve•expersive, 
consurrer the " bose moll Jlocturec meler:con only bellie os it requirec no depos ts. .equ re speciallged „chnical skills cre of o combined /ed ofthe obs,ated the lor rindiv,// necessily moothly meur occurncy •ernpororynolureanderic>Y liniteo auccess. os closs types. Since these meter5 ore /,1.„ ieodings'Idgovee•chcus,omertlefacili'to inrros,coies. mep»cole.idenceis•no,ed, 2 
nlonage,hepvrc•5001@ectri<tygccordi. 19/ eoresenting 2% occumcy for ench, I. leoying assumptions ond !* evidenre le 
1©De'senollinancioln·eo,s. combined Thisshouldhea 05 oroof Custome,5 40 ucct,racy con c.4 be deemed 

re5ort ta ..pering 
. be 4% 

been the "Imole revenue solunon,>o serious ore incra05!ngly becoming more arid rmle 
financialproblem. Cred•Imeter/ME„iers entrepmneoficlandinnovoliveinlhelrqucoto Revenuepro•ection:Idnlinistrati" 
*fectivel¥ conson•ed eleerioty ond paid for ach,eve succes wilbout being de ·erled, end 
itc rron/h.ond a half to t,vo nionls #er *e some even poy to. speciolised sera,% be £19% t periou c reoding for ever, ser,•ice, Ibe 
las' reodng. depal,ding pc 11, on *Hidency 05 brihes b offic,¤Is of ' Ihird ourlies bulk 01 the ad rig (75% 10 90%) is done 
0• processing and portly on Ille fleces•it¥ to el'K„4 n Ille office ond the minder 

The deviolior 01/3 purchose potlemsbe-er, renderon *coun· well in od,Qnce Q{ ds due b• woy of ph,/cml ond v...5/ded the rrin,mu/ piope,hes maximum pcromekrs lends dole,lf o c„tome, did not hove theling Iial I confirm relevan' 'ch/cal delail 
ilsel• by recording lo assisting * corscientious b.,c' ineois lo pe. 'he OCCOur, eli illo orreors t on oidil sneet/forms In{.nu#on ..ailable to p, rchose I usl enough no• to be ud ofre, 1 deicted, 4 doys Ihe e|"ricit•, i'pply .vos o lo'.4• a in other words, leoving picperly lo be 5crutinised 4 011 official na proof Il,¤2 0 d sconnecled li ·he zilu/on persiste/, Re wilh ·ninimvm pcopolon of le efforl, bul wilh eceller•1 results 

consumpli/'i, perh.1. IS cis omer was semed •i' legal /per; © in 
much / 60%, „ not Fid for Al #e Ihesomelime, Mon,tor,ng of worst properfies Is „ ongoing cose, wos de:/red ind,ger,1 wdlhe 
erroh, but Gmou9lwaswrilenoH vnlid purdue Er ight eosily lecd u.acess or,d /0,•, /,i//s to be processed 
•0 efu,•eoug -picion I •ompering In o real,•ely shorl 5Dore of t me. Copturing 

Ths non le/nica elect,icily losses arising of ..0/·In.ormotion is c. c/ ¤nd .01 
Iron· 1,8 oct 01 tampering w ..le,-•icil7 Thesol•ion:,heek mebr prin,/ple be ke/1 aptodote 1 he syslem,5 des ignedto 
wpplies. such as bypossing merers, o.Kj lion, Ccovenlio.o cred,1 meters, f egister 9g ormal police rsell Eye.7 24 hours. 
I•gol connections. huve reachedolorrning eledr,clly con3umpnon or base.munled 

lavels in Sou' Airico end wild. ide Du,ing • Any ovollable new readings are 
prepoyme,1 *pi. which A. prepold 2003 ove, Rl ,5.bliol, wo5 recorded as le ccgued 
ele'l¢v i. be consurned, o Iwo,s r reate 

lonetal volue Ic' • Purchase os well os consume, end 
¤,enviforrnentcondoc•etolompering . ilew ser„ce dolo ore imported Irom I The trcditiono proclice cin•ed ot delecting they ,]re single Inateis f,sklled irthre •mhtne vendi r, system b, o tac Illy prov:ded lor 

torrpering •vilh €'ectric ty supply moi• comprises elearici4 suppli, Ig •oosellds. le.po. 
01 or ocombirotionol·helollon.rg Misinthecombination of.48 Iwothot evidence * Discrepalicu l'/s ora revised 
. Condwiting physical o.,dili & u I maybeloundto/Incurbingnon·tech/,col 

conneMn poinls lo seorch for illegal losses Die conventtonal An• properly iden·i Led in Ihi• cred,1 monne,; i l,Iiate5 meter Is 

conne,lions or wifing Thot bypasses Inspolled outsice the a ph"icol ou' / invesligotion propeny 04 14,3 rood 
mele,· 

resevelns;drosecurerne.eringcubide/kiosk Theie s no need i oudil evel household 
. Awdiling ardtes'Ing e|earlcih, mete/ond ond inilrle w,Ih the b/e·mounled pre,wyrnent und Ihereby frustro i Ihe low·obiding e,lizen 

melering Ir••talloNo•s io deleci bridgi. meters,fuoled inthe house in close proximity who is RIng lor h mices This induc:es ¤ 
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I .Illity con,aclors J./overnen, consumptip, if any) 'rthe some •reo, it mil 
. Ut.kl/,ciols ,iwo,wed bnber, 0- own Uecorne e.,derlt ••,ch /iecs s,#N •he most 

*ive• of •,eating •dilional 1,1, Ime semus losses and will be po,sibletocon/'tre•e 
I Thechack.el. Principle...lodvert,&ed 'rill.I ....ill O, I...rerneritioned 

0, ·node kilown se amnest, mu„ be 

19£ 
p, noplg or the,derntled oreos. 

ar WX opplied elk' Ind..,duol chec'l meler; M ,n #ohed or 
. An ".. ..Et ca li ily 'JI to nc k. o d credit meters //ined =check ·neters. 

mon/' 
,- where,ar prepoymenl me•ers are or hoie 

0 Lkeased penon occounl,]ble as par the been d// Wher new ele/rial supp•y signed ogreement nol Ihe cur•nl 1•1•,ly 
mel,bers connechons •e •ade, customers paY for 

Fig. 1 •orriperedpro./fbed I No ./5es .ele made for non-hs Prepay':enlmev,0/111. ail,17 instalis'heck 
Ao.r'. becouse meTer wo• laully orid Ih E wis me·ers o•own cos/ his • u Drocess wl·h kong 

rep-d-noe..elobe fociaoisuch torin resul:, Ora elono eped lu odwewe 
import resullswithi,1 0 'h©.spleoltirre. Ilreouires 

1-=M = Onlheotli@rhold, inve,!@G'le"•'various 'Jsloinerslo,rukeaporodign,gh,F,Immlion 
ves oimed ol elled•g c:d/or co,ce<1[i. 80¥1,19 Cl,&1"mer• io acmg custmeTs. 

i £ =14 f mperngriore*0•p• The e%,ence o{ this pro•ed *cs te •et I * 
Bridging Of, 0- eleL•fIC / SUpp|deS . corn.uni·, • 'e,•se + owner5,ip Ihol go. 

d.. pl- 10 'stell./. 01 clurg wit' 'be resporsibill to pay forser,ice, 
piepoymen' mler //e.ed. Thon 4 do w edhere 10 Me 

4, 4: . U'ily coniradorS were irw©Ived I.ovehavel©faceleco....... 
• ur,1!ly 0,1 clols were ir vol•ed - bibea 

or u ed own •In//e" lo suppleme/ Hi,foricalaudits,ve/ps 
;0 2..yel •onic.ofiar<n.med inodequoteincQme 

Un·odunole¥. this is stll generally t,e *Ii 
-he lisl .ridless. /,OW'Ver. b 'Ubs",012 i monner in /,ch ..dit, ore condv/ed 
lindirigs and pre.·e that to,Iperi,ig,odeed S•oly, tne eflortis m. |9 very expensive 

po$,Irve omlude on the pod 0, / cistcrier lookoloce •rchosehist7•Orcon6umptio• gac theoulcorne 3///cllowl./e 'bush 
k•wards lhe Lounci|· relating to Ihe prepoiment meter ond 

Fig. 1 ond 2 11'u•trole •he essence of #Le consurgion registered by ·he check nete• *°lagroph is ....f and coi. of be ignored 
As lhe sweep is initioted. o simu tcneous 

comoined In pn•iple. * o grophicel reoresenlction 
yressoge •tro•Ecend¢ le iweep in•o h in Fig 3. 

h IS Oppe"' t•, cus•oma•, whme e;eancf• ident fied oreD, housem locked. c•:•·omers 
supplies cle identined m naving been subiec•·0 HJsoricoJ evidence varites tompe, removo dippearr some hice v,thin and no 
lomperrigi*MI{** i·,oved'lleg••'". in Fig 4 en.,Ggained leo I.•eproporti©nof Ihe 
and or 'tner oviderce T//I[uitral/5'hot/e 0,6toner has cc·recled 'fernlies 

A customer's elk}rls to pfe5er,1 as the nnocar' Ie delinquenf behoviour and becoins parl 0/ Durirg o iweep 01 c ' 000 house.... 
¥ictini'' • •Ill bn ng '¤rlh a ll manner 01 oblecron. il e p.rng cusfornerbo•c once r·nore f"*ing .gsexperienced •52¢ Fig. 5 

explci,©n und Facon¢e'whle /Joy 10[la. Ev dence os depided contirrns tha¢ Ine Proolfhat up///pIe Is sound/nd fore•omple rm%sage ./ * go Gre¢lead •70·noer,N ellecive 
• No knowledge of el.tricil iherefore will be iden:ihed! 

un/le'otom"T -he CA of uMMIc,huze Idenlifieo on areo in 
• Reque/ invemgolion and proof of ho• 11 W/ •he che/ meter principle as the 6016'10,1 to 1118,0/ 2000 ond ocion plans were in,liored 

wasd©, on ongoing revenue 105s proben·, where does to curb losse, in th i :pecific oreo. which 
• Both meters ' re ina:curle 0/4 / be .Te ./,1 liking ..©ne" ein e.wironmer' losses were close 0 30% ducir@ the lote 

tesU rnstol} bulk elec•T•€ly mate•s a• all•he bulk 1990s Aud #commeadin Imeeamest 
• Neghboo"pped fromlesupply intoke SUppJ¥ Poinls In i,11/e difierent crecs in 1999; but posew. be·Kefil ·cllowed Ihe 
• /4"le•idences'ould.pre.,080.ne• u./ippursdic'lon Should one 'Oke /*roduclonof •hecheckroelerpli•cipie 

or•encniwos Mpons•ble monil,ly meter readirgs ¢ind cc,mpare }I•e • Controcto,wereoppointedtcreodollthe 
• /*ing of of 'leciric' 'uppies 10 bok mele• lon,u.prion lener.- M¢.'hl m,/1/ cied,* rre•eTs 1/5 b Iling melers) 

0.,feu dings, p.·or te Ins"ation 01 ,© prepoyment meler ,}urchoses ond eren,3 on 0 -hri·mont,4 -615 
Dre,ay.en• rn€•· 

- ....#22- 
Ch,ck.notor Pre<paymen 

Checkmeter +11,/h'd•r-- - 

23 k."da, 
3 T ranl•.c 1 i 14•70. 
6·Mt j *U--H+MIW• Ild,- 

Fg 4 Remo,•c,j•f empe, 'illego ..,•1. 
che<k m0/f CO,Mi,mphor 

4 3 /&. p,01em va.ws 
107 

4482009 



......... 61 st AMEU Convention 

SW/p -dit of' 1000 house, inonear/. PU™ha-•, S•1• & Non·T.chnical Los,• 

res•!Ird in on" ID c.ses 

1% 0 .'I••rr,rr•, 
(SM·eep ,Iwdi•. 4'. i"her .,i•,/i•r bi wi,£(·e•, iu•, oy• 196) Sglid ¢ 10. Imf 

20 I 
Check-rneierill' pro,ecl 0. -ge 5/'cess ral 

85% . •.a-,Sile,•T-1,1-,1 

FiD 5 &-pierheck,ne•pirp•ull Fi9.6 &rchose15,•es•ndne-la••. 4 7 SeoN 

• Areal ,•re,e ider,1// and check meters on oddilional seve, doy, grace. 0/reppir, cof whefeby random properlies ore lisled 1/ be 
.cce installed *ine will} prepaymert whir. i e eleclile,4 .upply is d,5conneded processed. Consecutive ·ampered prope#ies 
n·elers. Thin now s'ondo'd proclice. will he addreb•ed on •ief,1 111§1•y furni podof 

• Fing./.Implic...sore ./I,elle,/ T.€h..01...trols an informer's lis' 

R395 per cori,erdionul meter, including Al' riniers (prepaY,nent ond cred 1 ore 
inle||olin COSM Accolades and acknowledgements 

seoled wilh uniquel, numbered seols leg 7 
• Nle. softwore -s developed lo produce belongng to the CiI of u/hlothuze. The,e •hus pro/d has proven :Mell woithy of lorough checks ond balonces beween 

& Ihe relevont dom coptured From le are reghle fed when issued tolhe techn,col he effor! and ded,colion of oil Ihe porties 
oudit sheets, ill order to summorise /CH ond recorded as such A 5pecial proiect involved [iorn ho• c norionol eTo award 
said inlormation by or<>ducing 0 85} was lounched ta remove all old seols &'ll 5/·em, wherebyony pro,ec'/proce. Whes 
of discreponcies idenT,1, ng Impe, m use In order io conform to tp ne. se¤I proven,obesuccess'ulismeosufedamorgs' 
properties Yondaid Previnus misuse• 01 50!s wis •hose in the sorne colego'. The check meter 

The above meosures were succes/lly erodka!ed in this monnef B pie m ihe ereen,ed eTo Aworddunng 
imp•emenled ond *e re•ulls were exceden, 20....idenhdca.* 

Stf IC, m eter procedures...be n.lace No 
To d/e over 4500 prooe/ies have beer unou'on•dmeleisshculdorm"Minode Inlern©Noral recognilion was given to the 
Milied, on arnount of over R'0·millon 

avoiloblek©on,toff•prpemonou/}hele, CilofuMhlo•huzer/on•hee; cileledncol ha. been charged and RS,5·million he,5 been for ¢he diffeince be.Ben - hones, person wgineer. Donle von Wyk 111, presented o recouped. The retumon,he copital inve-ent 
and o iran,gressoils bul o thin I•ne poper 05 requesled. 0,1 ihe subied in Aw,Iral,0 br Ihis pro,ect, con deorly be seen hy lese dvring O/ober 2004 fig UrM An •ud,1 process must consist . / |aol rwo 

Theguph %8 61-f,m:heres*beben 0,!ci°Is per oudil }eorn k> 5,/le ./It• The Associol on of Mu,•cip,J! Elecli,•,17 
purchases,solesor• elechic,4 10* dthe prowenevidence, owdlisheel orrn IN•oking,(AMEUI ondille bih/,can 

du, pgned by boll. ond co-signed by ¢he Revenue Prolection As:oclot,on (5•PA} have 
Dis aisanhol Ihnoll p.resses be odhered been used super•,sor man, lirnes w *,form Lo,nto m lo slridl• lo• •1 the occupier of on• ide••illed oiher alil ties of Ilie prn/el ...... the resull le proof mus' During the Ins./.on price. It succe•s of lh,s pfolect chec K 

//•d up to /0,/ scr,liny Legal oclioq metao, lobelling, pioper,yvels/m/er. must Principolau:ho, 
requires documentation-nd /e rewlts or •heir be co.rect os this ensures Ihot Iha c•• of 
proo( will be€orte'liiI coun el I.w Principol author· check Derini• Cloets holds me•ering is /hired 10. Check *r 

o Nolion.1 
Current') Ond H,wher Cartificale {74) lor os pe, 1he E,earicil¥ Acl elecinch prepoyment meler mus corfespord by 
sup,au,homeoreon#'llo•ed,adisccnned iegis,ering/ledric,4consu;ned 

lechnic.. ine.•,i. in eleclrical Ing,neeri.g 
Irorn Ihe No:01 Technikom. Mun:Lip' cnelec»icily s/4100 prope/due I some piopert•/how,ehold 
expenence: 1997 appointed ¤5 'cons/Itan' I Nor p.,men'oforen...doccou'ller Educato the cullomer 

14 da,s 10*r elec,flcal engineer .1 1. thel 

• Apublic!,u.ofelleer,colconditiQr,with Thisproledwosond,snoseciet 1/was/nd lilli es/blished Ul./di Trons,hon' 
im.nediale .Hect. // locol Coun•,I i, advenised 14 oil rhe ••nce'999 rei,deni & ibe i/ cheige 01 

Aspecialvideohosbeen martelir,g A physic,I lompe. „ ire,ted unsafe Cit,//h'Othuze. os an 

condition. end Ihe elecuicily supply modeund is lidai·,shownono dicuil,/eo Cus•orne. services, ,¤les and revenue 
Immed,o,ely d,sconneclod wi,h o leHer. SYS'Conoto•|•he vending •*inoider" proleclions sed,0,5 in •he 04 Electricat 
dul, sgr,ed by /he oHicials o• well OS Ihe sens,lise oil lh, custorners quins! eleclricify Er,gineer'. Deporlme/, City of i,MINcthuze. 
'wrerher,ont Impering A spec,¤[ dflve w,th inform•e diuy choir 01 1/ South Ainco• Revenue 
Ilhe c•. 01 . check meier pinciple, where sessions,gheldpile,}othe/unchingobhe Prolacrion (SARPA) lili K...lu Natol 
iompe/g has been or/en an occounl is "AL The In'In drn·e ,5 oboul chonging Q brunch Member 01 Rt D 5: /&5 workgroup, 
ier,defed,Ih /4·dg• no·,ce pefiod wl" cubure olnon ooyment communiqu*workgroup und retoll cvst©me' 
..hich Ihe customer *s lo poy or moke due M"y inforrners services wb the ore ossishng council commitiee os port of •o 

orrongerre,115 as per cou/r. cred,• 001.Cy ,den#ili, ne• 0. unknown transgres5ier,s. Trwlse m,rucluring of ihe eledncit, ,nduslry under 
The ngh• •0 purchcie d•04 is immadic•ely properlie, r,lus• '01 corfe, pond vo guid•nn oTEDI Holdrqgs aMira· 

revoked by baing blocked in /8 prepa,men, dentdied lampered propertles in the /,peline 
vending•lem 

0 be "ces,ed. Ir,foffne. will receive o ill D J 'on W,k, (Pi ./ Ex IiI Ele.t.,Clt Int-aleofr...entorofrangemen,;as mo•eto'volueonlY,lihepercentagaresult Ene,neer, C•¤foMhlnthuil [1.*/Cl•¢' 
'.,pulld, a linol r,ohce i: del,vered, 011.>.v'. e*c-ls 50% No lollery scheme . oce#ed -er P•incipie 
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Advanced metering infrastructure for 
residential and commercial customers 

Autornalid Ineler reodIng (AMR) t•/ relolively Imilic, concepli mostele/rkilsupply u/lilles. but * 1erm advanced 
metering infras,ruiture(AMI)will be folrly new lo mostutilities. NR5049 -Advanced metering infrastruiture fories#dent,/1 
0»dcommerd/ cusiom/rs, has been dralted ond »ublished to crecie a standard specilication for m litems in huth 
Alica. This poper will provide an ove„ie¥ on Ihe requirmenls /1 lisled In NR5049 for AMI in Souih-Africa. 

The AMI sys fe·,1 ncoqx,rates o. AMI mo'ler hy HPD Groenewa 'd, Eskom 
stotion fforn where tne configurolion end 
funcial,4 / me sys,mis con,rojled, 0 reporting i,siern. meter dote mollage·nent k> the me·er (doto concen/<:nors excludedl. 
comrrun,(a¢,or, r,€h•ork, the AMI met*,5, sy,em. lomper detection system <reveme The communicatica iron· ·he firs/meter is 
a lood swi,ch {d,sconneci/reconnec /'lood prove:lioN, lood manogement sy"em ond Ilnk' I. 0/.T rnelers cr it con Le upplied 
ung), 969 cp•hance (locd; •./ quoity Of 5Upply sys,err, ard In le co,e OS C slond ofooc Ipplic' 01 
devices Waivated Ihmgh ne meted. of prepoyinenl sy* opplicoticns to the 
0 '051'nler Inter;oce unil Ind Optional verdng morogenlent sital" 1/rrfutesto •unclionaliV explained 
interfoces Io communicale weh o mobils 14,•e ®ck end sysierns cre rot ses hed The funcl,¤n.,1, of Ihe AMI ..m 's 
customer inlerloge ord jo retrieve wo•er ond will be u·,1,4.dependen spe/,ed rn N RSC49 i, exploined by looking 
consumption cota NRS049 specifi/ two AMI configuations / /eindividJOI requiremen•s. 
TheAMI mo•ler stollonprovides Con,lect.,14 Fig 1 deplus on /.VI systen wl·are dom AM; mete.5 
10 60«·end 6,50,95 including o b ling concertrolors gre /,1 sed. Fig 2 depicts o 
swem, conneci/d,conneci syslam, 6/11 4.·em wheietnecommunicationisdirec·ly The meier +c.ms le basis of the AMI 5.•tem 
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a'ther"tomer,wrallobon Thef"/onali' as well 05 holl houfl¥ "to It -11 be up M ¢nd elsconneck loods from the su Poly of " meier will primori ' be ·¤ Fegi•er 1·,1, eleckricit• suppl, 0011'orily D declce i- ¢11,04,94 comillundls 5,·14 b' the inNer "d 
activeenergyconsurrpbondow, ilwill.eloy thiwilbiloomers/roughneterregs·er mo,e,//,c• 

the /to ·hrough :o ·hp dato concen-rolor values or holf-hou/ values Under or nlasfer s./. ir w,JI rell, oof,rol oper/t C·•mm=5 ng coedit Dns Ihe 
Apoi lrom billing nati it 5 /0 spac,Ned througl, t. Ihe Oppllence ronhol divices. 1 applionce:oilroldeviceswilloee#ilchedby 
ihc, 6 Fne·e, must be oble to record will •hemeteraccording se.d infonrotion ·"ellme.of through tolhecustoner useou, F 
d fiere,I ove·,13 win as inre,fice copic,/ when 

ur,1, ond supoly control lenlpering POMern Loads will be witched / du·,ng 
is Ident/ed, supply oulages. wrder ond peok 

Cloud will be d" Ihrough I" live·of·use periods The lirniting) benefils will 
¤ya. vcll€]ge corditions when disconr,ea be I. hoth the intemal conned/discordconlooof utili·y or'he consurners 
cornmallsvereopplied,lenloodcon„/ The /,lity will experience less loeding 

The reter will t,Pically oe inslolled "1 0 vvosdone•hrough-he.„ter 5•,tionord/or during pe./ consurn/,oii porocs orid. 
Se•Jre cobinel where ·/lomer will nol meier configvrotion ch•nges. cusla,lers will have lood outornatic. 
have access talt lo prevenllompe.Ing or remo•'ac frc>rn Ihe pik per'od9 which will 
bypo„ing Cusionners wil Ilave accesslo Cus•omer 11ercceuA 

,ave them energy coth 
billing ana other i.form,]110, through Ihe Tlie n/ome. IllierfGel·,it •rll be ins}clled The applin•,ce te,pro devlas co , also be ruston·er inle•oce * M the p•emises el ine custoner Nom 0•eroled Irem the mi,7•e skficr; .a Sf•JO•[0•S 
The meter must be oble,0 5uppoit a lime ¥4'e e the cusuer M obloir Fial kinc Irell ere is 58vrrn %•.in o• Ihecap.,9 I 
O-use}oriff/ructupp NRS[)49 specifiesth/ kno/edge 01 his con,un·pton duto, Iheelectricit,supplym•m 
•[ tivE· energy COn5Umption dalu na be energy cost, s'•lus ol the oppl •oce control 

The s/+us'f 
51}red 0-lood I ¢ke 

on the m li/and / applia N con,01 drvice5 will me•mi us total reels/, volues devices, slolus even, 

be cor·lrolled b A me ef end thls [nomlol cumulatvs infomiation energ, datc] 05 well as /|•rms 

.,1, L. lorn be sell from le meier 10 h/i ¢he 6,/r dek, Tli, d: u rex ievoj sislern 4/,Ce Cad cLE-ome· ·,lerface L.li 
(AMI,T,05terstollo•• ml,51 beaole losupped 
boihiheralnevol/,hebilling,eg!stervaluci The ipplionce control device •Illconnect The • •urn-on'• Times of 4%0 opplionce 

=1- 
Corr•,1.ica•ondai. Ct•in. 

From mas»r mele• 10 
minimumof 12 gla•e meters 

ling 

LZE_-1 
-I V.I. 1 

1 .... 1 

ware - 

PLC or RF/11 Etil 
Customer Communigtion • 0-¢. i ii, 

11=--29-1 Comr.ication 
1 0. rnI.,rnik .... .. 

' Moter 14 
.... Connecl; 

I li-- i ...... 
0,8con/act 

/ LF9ZXZ•- R„enue 
I Loadswitch] proteetioni 

..per Connect/ AMI 
Di,con.,c' mailer 

i load liml•rl 9 
station 

0....1 U Fault 

! W-rmalel T ifv•ligalion 
Cult.. \ L 

1 2-ry,o,d J r·- 

i Optional i 
Ulobife .*.-1 

I cuitom' ! 1 Supply I 

l2°Me_! 

Fig 2 AM....n,i-*..ifea,ommUnice,k/•olhemete: 
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control devices will be scotte,ed th fo,gh thr durohor & 1/1,6 second Ir/prruption ,ird! and 0.1,1oners con 5¤ve on enargy cosiby 
o p, de#ermined on, ic.do.„ed hme· bolorigerthorithe pre.lous The Ir,erruplion redu.,11£,their looding of Ihe high ele/rk ty 
ina nained Iron le meler to ovoid the per,od will rocremen· by o senoble lima orice periods. 
crearionolanotherpeokloodlicondilion per,odoherever,sub5eque/ operchor In I situotion where here is severe slron on 

"der,lor,lolopeT'Ingcondmons,hempply Iheopocryoftheelectrlcily s JPF'ys'slem, 
Supplycopic,/ control hfcad/inif,A/ moly •orficfcon be sw,fraed 6, 'e mple, mdr, corrmarlds con / sen• Fron 'e AMI 

mcor'Ing lolhelime clusedal' pultern By mc'terstotion 1/ fueherreduce/e supply The meier mil control tne .pp|y .pac ly imple,wning i#tr,is wny 11 will ens' re Ilial,he cop[,city 'elting on the me·ar The Meter 4 ¤r, end J•er 4 mon,lonng " lood for applorcecontrolde'viccsorenolbypmwd-if shouldfirstremovethelorgeloodsfromthe 
=ceeding IDe sel 5wppli copoci·y limit 

#ose loods are 52,# connected lo the supply C,slone. sepol, by oper//ing +he opphor,ce When tl,is occurs ihe me'er's connece 
•hen·hesupolycopocirflin·i•·41!beexc•ded conlroldeyicesondtheni¢will•evellothe disc¤nned contoc·or wi'I be opered onc Ihe 

supp|• wi|I be inlerrupled. new setting upply 10 Ihe womer w W be and *e wromer nierepid 
Mwies or the /0 u $ the supply The wpl, 4 be 9.!ched beck Iheberefit,/supplycopacityllm tingduring og/.1 

aflef acerk,In lime ord the b •vil be peakperlodswillogginbe,obolhtneutility co#oc,MIrnil'llconthuc'&17 -sene,orn 
a,dcon:Linier Thowfillywl|'aKper,enceless theireler-othecu,tornerinterfc:evril. Ths inarn•ored agoir. If 11 blill exceeds iqe limt 

by ihe culicmer then mesu oplyw,11 40,p be Interrupled, loading during peck consumphon per,ads inloirnation should be Jied oul 

to de•ermine ;1 addllional loods must be 

witchec oH 10 Qvoid supply Interruplion 

Connecr/'disconnee 

When in Ihe pasl o supply hoc lo be 
di,connecled or conrecled due 16 
chong'of owner5hip of no·poyment,0 
9 technicion .ad to be *ent oure le 
ins·o'lation to disccinect orconnect 02 
*ecuslomer s suoply poin· 94¢h AMI . 
comn•Old c•n . sent {ronilhe mosler 

sl•lion lo the meter ond ihe cor,lactor 
on 11·e rreler will oe operoted ioeilhe• 
connec' Dr d,•connect 

64 I· 4 envitaged Ihal before on, 
discon,le/ w is en{>rced the 
in{]Sler Slatio,1 w 5,n• messages / 
c#/omers loinlorm them /ImpE,nd Ing 
disconnechon. 

*ymenf 

The AMI prepowmenl function/Illy , 
d iff e re M 10 Ihc,1 01 Ihe r om· / prepay me r,1 
melers beco.,5 -he com,nurc to 

W d 'connect i,not detefrn ned by the 
ru• n lig-cu} 01 credit on M„, rneler, but 

Re credit / '1.1 w customer is running 

low. then Q irw·.·.oge will bo ser,1 10 
the customer Irilerfoce un,1 111/1 le 

t- O LLIN 1110 cuslomer must bu. oddlliona, electric•y ce 
O, r sk being d,5.on„ected The AMI 
master station w Il issue commonds'o 
disconnect cuslomers once their cied,1 
is exhaisied. 

Under·freguer,ys,Jppl, con#/ 

An oplior vms :Cluded lar under- 
1requency supph corl,ollhrounh ihe J'..,4 meier os a siond olone leoture When 
ibe me,e, reeiers an under·frequenc• 
colid,1,(]r• fur a prolangp.d time thrn both 
the oppl ance contral de'ices orid Ihe 
supp|y copoilly limi Con be a•tivo,ed 
ioredm Joed.ng. 
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61 st AMEU Convention .......... 
The nstallollon will be rormnlised egm Ejeanchy Reg:•la#Jo# Act J, 1,1'5 w'll now have lo ske w,14 alter ,he Specl#Ing urderfraquency conditen is New *10#ions for clea,edond swilch elec,iciry ¢heic A•• ret,•ulof,ori 5- /lk>w o endar 

bockort,or• w,11 op•1•e proce5s, 
services have oeen ouolished in ihe pe.o·m, a proper 

someosfor e./I'llon./els¢ems normniope,alion to ago,ncvold 
Governmen, Gazelle of 1 8 1,17 2008 ofid¢•eninstclltheeqv,prre' 

le creohon 01 ¤ nuin on• pakloo' 
.hich 09Lires /01 end users with o Specd,cojion/* 

/06/e cu:'gmer Jr,•rdime mon'.4 c. isvinp ion / 1000 k WA and 
N R,049 Advorced 000" m" m* o sniort syslerr wd be metering r,•P""L,C'Ure An ophon -s incluced for the mosler for le'lden•,/ tind on o hrna ef use ·oril by ..1/le, commercl' 'hon 1 cus•¤men 

sta•on to se,11 messoges 'hrough le •05 createc -'on•ary 2012 lo erisJre thnt uni,crin systems 
cuslome' mobilephones T.,sw,Il,ye,coll¥ will be insiolled,/ Soutn Afn•2• E... 
be to inForm cu'tamers of The de inp- g nitic, c{ a srnar//stem, 03 stnted *Ily Util,t,a,C€]o UGe •he requirements 01 
d scon.ecl arcon be used when hesupplv 'he Gove·, ment Gozeffe, 1. 0/ elac•ric 1, ...9 os o basis tor speci'ying .i AMI 
cop¤Cil, is lo be linl•led beyond normol meter fhJt eliows r. ./orm for./Ir e,id user' 
•ethn. • Mec'uremen, 0• energy .....med on 

I .me in/•vol basis Evolu¤•ror,nrme•*m 
*i mos•ei •clion 

• 10·woy ¢./mul,cohon ID...en the ''lequaletirr'.Frustbe l,lowedlor. pro•' 
The ma5ter sto.lon shuil prnvJde for .11 t'•e astomer/end user and /r licensee e.'ll'll. / equiprne' colon®Ic.In 
*LinCTIOn[]84 os spe,ificd m the subsecliofls , 5,/toge of #ime „i,en,71 2010 and wria Sof:wore. Some QI *e rsquiramen S 
above tronsfe· f w·nolsly te 'he licensee of NRS049 ©fe uniquplo Sou• ... ond 
rhe /-# lotion sholl also be copoble • Remole loodmanc'emen, eqllo•nent moy be :ewly developed orid li 
01 Ihus not be „,edl Integrot.. into *he /·,Ill•'s 'wisting on, The electric' te/edP 5/pply utillhe5 're now in u 
Inan©gemer* 4,terns and be wpoble of pred,coment. It will nol be w,50 + instoll w is ervisoged thot Eskom will reauir' 
extrocting do• Iron, Ihe AMI snlen. thal proprleh,AMI svitcrnls becouse Ide.eotst r M equ,pmen deemed lo be wilable 
is releval I those systerns In a 5#•cure ob,ective lor stondordisaton ind con leod lar nsto lation be subiecte, M 
and aud,loble monner horr,ples of Ihe . 10 cos¢fy replocemen! d AM| components occelerafed envirornier,10! slrel.5 " 
ut I,170& monegement s•stemsureihe billing before·heir normal service lig hos eip„/, orogromine Through th s le/ir,g pr<9 ro 
sy,ern, revenue pro.ection sy/en, lood yet-hey have •c comp'¥ *,th "'Aci The whole sysiern will be e'tens,velY les' re-8 
control sistew, do,0 .9.ehouse system, Eleclricity supply uliltieE •Ill •ead to .liprnenl, 

st,idy coinmun,•ation, pr•ormoi,ce 
Cs.1 monagemen' ginm ond qua Iii d oad soltwore •he -.•e#ully 'hen dec,£11,10 •n AMI 
supply s,s·sin 'ysierns. SYs'ems whe e no Internohor,/ AMI ,".ms whic' h"e possed 'c 
Chollenges siondord hove Leenadop'* showId be occeleroled er,wlronment, sbess le•li•g 

avoided wil len be Insiol'ed 01 
S:en'id,•ian large scols pilot 

progr•ms, where 
»em Ihe,r t.o. performonce in 

Sour+ Africa and in porilfulor Eskom normal ¢,eld condiliers w,91 be e•olm,ed 
hos leorn: with the imple,nemolion / Sysiern support wm irm o fundomenlou 

L•rge sra e roll-ovt / AMI w 11 .... 
Pre·poymeni metering ,hot propriet' Cornpone' fe- iIi. Succe. I AMI In 

•her.ofte, 
Sou•h Africc. sys•ems should be .mided to ensure 

Conduslon intercbrig.obility between suppliers In c The *Id le ele:Mcity „pply /,lily's 
cerloin orel m,re, ,1,2/Hers vild toders may no' be The,e ram" a '01 / chollen// for The 
Mest 4 the AV• syslems ernployed •n 74 adequile }o 'uppor, AMI equipmen' s'cce:sful linple'ne'la/,en of AMI or, a 

5/c,alisedskillnvillbercqvired/support worid have ihe,r own propriety p,010(0|s *rgesaleinluthA/lcaandufilliese,1il 
Ihe 

arld corinlissioning of data concentrolors indust. need to /,Igns ond interchangeobll,ty wil be woil .gethe· lo get Ihe 
me•rs, oppllonceronfrolderices,cusion, most 'Imoll op'imal soli,Hon for Imps/be Soulh .A/,ca 
inierlace units and com,nunica·ior 

Some / 1/ NRS049 Adver•ced melerl,ig m.,or monufacluiers heve roode,ns i,1•06•FL,Ctl•re 

feolised thollhern is g dire neeo for for .es,den•,c• Orld com'ierdin; Ci %'omers 
Thecont,el.ImointenanceoftheoqwipmeN 

slondordisci,op in Ihis lield und there WOS.•1•0•iallfllhO•Velerslondardisolion 
./go,/requrespe'llised:kills n S./ h Afric., # %* ,P,NON¥• liking plaCe '0 developed by Ihe NRS 

'londordise incommun,cot,on protacoisto Ul,hies will need " estoblish a new cenfral wo,",9 group and is now o•o,lob Je lo 

$'low lor inierchangeub,lity / compol»nts 0/prolo. centre frem whei. the AMI guide eleciricity supply ut,I•lei In thmi 
°'Ins'olled AMI sys,ems Pilo, p,¤,ac·s hove riasher slallon solore will be controlied ieq, ire menls zo. an adva rced mataring 

AMI master stotioi need 60• Operaters for the miru•]ru•,u„ In.Med whefe mc,or meou/oc•uren to be employed ond troined 
ere workinglogether,0 ensure,hot'hey Reterence$ 

follow ¤ slur,dom•i,wd approoch w•,ch wil' Ne: steps [1. N./9 (20.8) Ad./.ed i•·piering infro 
0|o. foi Interch•ngeabil,ly between lhelr slruc•le fer ....s will /1 sorne relide/No Most elearicity supply Ind,on/mercil 

,usem,3 
AMIsY%'emcomponen•S •loge hoie n5tolled AMI o¢ res,denlial 

'] Gove/*. lite R /73 '18 * Sou'h.Afrlm 2008] needs to learn trorn mose cu5,omers The revised *c· Is •orcing Eled(ici•, Regulc•ier, Act '4/2006'; Ela,incil, 
Inmotives and dap, siondordisalion when electrici# Supli|v utilities 10 Speed up Iheir Regul.* Ii Come.....ms Ind 
impJeme•ing AMIs,i»rn• Mm510, Iheiritaliction of AMI 9,dumsfor Relaohen Se•es 
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Update and details of the Energy Conservation 
Scheme (ECS) and associated punitive tariffs 
Sin<e the "ablishment of the power Conse,valion programme (/p} by,he National ElectriciN Response Team (NERTI 
set up by Ihe Depart™en! 01 Minerals and Enere (DME) following the emergence 01 Ihe generalion capaciry crisis / the 
beginning of 2008, serious moves have been ofoo, by Eskom end ihe DME lo develop an Energy Conservation Scheme 
(ECS) ihe de,oils of whi,hare only now beginnl"910 emerge. 

The 1 fs, sign wos Ihe issuirg lor puDIic by Chri. yete.Id CEng. rf rt,blishers 
con,n•en f et proposed ne,• reg• iclionA in ·erms 
of ihe Electric,) Regulotic n Act, 2006 by le (, e c/toners .i,h o moximurn dernond consumption (LW},1 i. 2009 & tne some Dew'med 01 Minerals anc Energy (DME, greoler Ihar obawl 20 1:VA at o lood 'actor levels 05 51 11 0 60681 ie period K)ctober n Governm,ene Gcre#e No 31339 W 15 0 0,6 0, d po#rfic•or of 0,95. 201 to Seplemoer 2007 0 'he elecfricor 
A,gu/ 2008. Tliese c .4 regulohom closed 'r nergy bil, 4 be obcul 4,6* higher in •he commenton !95eplembe,2008,andthehnol The intertion is thct i n 2009 eoch cw omer firsl month. 11 en 6,4* higherin the second 
reguloIJons ore e*¤ecled / be prOf,16:/fed to whic 4 tne ECS opplies -ill be given a n.1, Ond bly 8.20 igher in the tE ird 
and in ploce b, end Oe©ber 2008 inont I, er erg, ,]Ilo•olion (44 3 Based on the 

mon,h, as :orrpared to tbat poid 09 the re q,Iremen, to ocl,eve a specified eleddcal 
En„!ed Electricily Regulotions on Devia·im elm, in the pose|ine period. energy 5av,qg ir Mped Of the custorreA 
fror,Appro.ec Torills'. ihe•, seel, to wpowe· consc·,10,0,1 dwing #re penod Oc»ber 2006 T hus s cleoi y intended os o b' D 5tl" 10 
4 e Mir!5 / / „, ne• Is ond Energy lo deviate To 9/embe. 2007 (referred lo in the E/5 pL,„sh Ihose ind,vid./ls and orgorn/ons 
from le wmol NERSA opproved eleclriol rwlesosthebo,elive period N thol do riot meel the e eclricol energy soving 
toriffs end set k •ious 5eclor eleclricili 'oving requi·en•enls of government ord /korn, 
torgisin oderto gchievecnoverallnononal In le.ms / Ihe Joie# E CS rule, and Ihincing, and is oimed at changing Iheir mind,1 ond 

for eoch elecric....0110% Cu/Omer C|066 -he SQ,ings ·ho,will ding then· do tnings to sove cleclr cily thot be eq'ired 01 cummers ir respee o{ thei 
How•er, ,hile Ihese droil regulot on, gre now ih/would noi vCIJntanly do consumplion lor 1,0 bosel ne period ee: 
in / e public domoin, e eclncity cuslornerg are m/F 8%, ogricurture 8%; Idu/7 10%· in m• op•eon, howevef fhe ECS cs d cu•antly 
generolly una#creof whoi o ovally lies behind con,rerciol 2094. res,de,1 0 . 20%. ond slonds noy be -155 ng R e , inrk 1 belic'p 'lie 
them, as wei o,the ·.les, delcilsand price go#rnme,it/stoleowrecenle.prises 25% rea! cholle# ;5 I raclce€,nd Temo•e non 
levels of ihe puni ive tarills bwng proposed produeive. /8// und Inallicienielecilcily ./. to rreel •kese so•n05 leo c./•r 
6, Eskom on ./clf of Ihe DME li order consumpt,¤n From the sy,Iam, wilhoal -ceeding ,/ copping, ene,g' alloc©•10/ will result n t© ochie•e Ihe no·icicl ene·gy so.ing iorget punishillg or limiting efficient elecl.icily use pon M eled•icil¥ tar fis ir accordonce wilh 

ond elli• 
While ihe ECS rules ore notlully {•lised. Ihe E/5 ru•s for,halpo,tion cf lecuslornee, ie,·t growth olrlectricity consumption. 
Eskern has indic/,ed the i,ler,lion For ihem b¥ le produd:.e electrical econorry whi& wovid Fergy consurrolion in excess 61 ils 

othe•wise to be m pia,Le by Ihe end 01 2008, lor con·promise all/coton eco,tomic growthf |06 
commencement /,he ECS ir wfl, 2009 erao·,01 and growlh in ni•nu#ociuring nutpil 

In thi, regard Ihere ivold be three app/oble 0/ 
However, ihere is commercio ser,Aces ihoT o n©,v some doub, cs fo developlig 

price bollds tar ke lirst tronsgre5,0. 01 • whe,herthis/lbeochleved economy 50 desporo•eli needs. 
po,4 or month o le yaor *dercons•demt," 

The ECS rulesondrag//ionswi 'SM,pecific There ore now kelk.in ordlen these pnce bonds xuld be ludhei progress oboul 
eleclricil,s•virgtargekQ,dele:Irc•lenerg¥ phos,lg In Ihe mullipliedby I,5(,•2(le prle,g, mi,g lofgeti, ond Ihe x jaid:(2, for 
lilocotign, lor custemers Ihat M various cus/mer required,0 ponic,pute cotegones I second and /,/ transgression respectively In Ihe ECS. ond Ihis and & all ele) city customers greoter then n the .me mor . Illows moy help 3©Ilen Ihe 
adel,nedsizi impod on the econ,4 ond allow ele:Ir,cll¥ 

as wellasp'nitiveeleclricily As on emn·ple, fron. fhe obive and bosed cusioners 10·,f' time ic> make the opp opr ate c· these customers /0 exceed /9 
0, the presen'"normal" Cled' col energy inveslme'lsin e™3'94 'Hl eleclric¢I€,erg,olloc-s. en•equipmentrono 
price of obout R/,50/<Wh. A con eosily be to chonge /8/ belc,viour 

Eskom hos indicaled 11,01 *e thinking / Mis calcu ated.hal for o commerc,91 custrne, 
0 6elieve /hal before launching Irlh wifh ihe stoge s fo· Ihe EIS 10 opply to cuscmers thot does not suve Ihe required 20%, Pionned ECS., 0 +0 1 occompli. the DME ard 

cons,Ing more lan WO Mwh pe•onnum bul sinpli mo nloins ts elecirical energy Eskon, Jinuld embark on o broad-bosed. 
open end i•nsporen, 035'/ijan. d,scu,sion. 
ed'cotion and -unic,JILon programme 

0 45%060. 7 4% 10?bobze' I D':. rhove 05; in order lo take 141· 1,Jblic or,d elec'Flcily 
' 1% obove I I. 10?./.(4) Customen olong wil ·nem Ohe/,se 'hem 

1,i„-n,ir•,sien /,80/.h ..50/kWh .00/kwh may be a sign F,con, ne,•¤ I,ve kh h. 
2.w tr.1„,tesslun R.le'Wh R6 75/kWh Rl ),50/WA The current woppels und"bledly I,4 
3,#*•ni,r-I,M /,60/kWh ..90/kWh R18.00/kwh enormous econorni: mpoct Md pose 

significont iniplementa*lor• o nd ad,T1,n I /4/ Nole I 'li . /ir rier' · IO MVAr Ihe Con,fo• bcAdis 0·2.596 obo•e o•ro,0,„)n remcIns •¤ be seen whelhar Naie 2· 9..siorne.• > 10/VA ...obe.Wiso· 196....JI. ch¤Ilenges. 11 i- 
Nole 3 Forcus,omey' ·: ;0/VA,le disi,cend. h,nd ii 25 ;096/69•001'or•,i•• Ihe DME * bkom will be brove enough 
Nore4 Farcu5:omDi•>•OM. inecisr=-ba•d,•' I.060.•coi,0. 10 ./nounce c.d ID,ech '. procosed E.5 
NQie 5 Forel"ri•omeri,•pw•,i•eboAdis> i0%cboveci•ocahon before 1 e ge,w,ral e lit,ari,r" 2009! 
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ADDAX PNpay•-t a,Ale••s "SAURT' AA.loill. Status 
While the comp„.ition of electricil· Induxtnes varies an,und tile w (irld The drir· r c inain: t., provide cost 
rffective d clean energ4', which i, a key issue re the numeruu' challenges facing the w(irld rodan One huge 
stcp m this direcrlon 13 easil, acfueved through Demand Response and ADDAX AMI lechnologv h.i exceeded rhis requirement u·L} cheir ne* -SAIART" 41ngle mild p<,11,-phase m„m that arc fulli' STS compliant nid certifted. 

Power Measurement & Distribution Holdings h unlocking Enerm Intelligence with the Advanced 
Macnng Infrnslructure of ADDAX net pr(•vidi!]0 • unique "SMART' (irld. T<,grther with 011 ·'SAT \R'r 
Grid ADDAX "SU \Ri " meters are facillr•Ing dvnnmic Demand Respons: therebv al.neking addit.onal 
power caparin, while non-technical losses •re 'dennfied and Ellud 's chmiliated thus defernng new inve,„nent 
Intu generation, tran,nu sion and 11, m butlon intra„ructufc. 

ADDAX STS meter features: 
1 /1.61[/COSEM .uptin„ 
4 1 /ili6C ....Ct 
9 Powerful Tiine of U sc er,gine 
4 1),ninlic & 1-]cible power managernent - #4 

4 /:Iteigv ,„mmplion management (dallv, weckli', monthly] 
4 Duil mcierial mixdcs iii credit and STS prepavment 

merering ill , single packlge 
4 /qul[,ped wl,h tu o equivalent measuring chan:]el.: in the phw, 

circutt ,6 41 ille ne••tral circuit 
I DeNction / dineren.,11 current (part]01 con"motlon 

„„t.ide meier/pha„ imbalance), phase .w/pping. ulcorrcet •-'•· •-·•£-·• 
meter CD!,nection, rcurse connection ·ind shunning 

4 Shi Voluge, Max/Mill Voltage, C.rren/Jmit, PI·/W /Temperature 
4 mea•in.mcnr 

4 Ds\1: Rui] t In au·a p lam · 1/ tell,•nt relav •vid, rern=control and wn,• Lle Int.graicd A.MI Jitter 
0 1nfi,grabk #wrching scher,cs [weekdan, holi,11. rei standard dav; I-I."+ M. P. 

4 Tw· i Way conimunication „a exi,ting 1-V((1.4*V) I DI.MS/COS[:M iwer TI 1,/1/ 
S-I:SK + M¥(6..35kV) priwer line IN·D.A 

s·rs(>·RS: !31• 1 66/ 0.6 7/ (HI£h6-8/ Supp(}r[integracind metersofc,herre.,•crce# 009-6-9) 

ADDAX Disconnect intelligence 
SW,lching Due to Consumer Actions Switching Independent of Conquiner A:tions 
A""'c pi,·cr our DE I,mits (Conf gu/ble) Inadmissilite Il![Crful 11 Diper.curt· (Con f'Kil rable, 
4.drls„ble Pr [Configurable] Inadmissible Un. pfust hic"%04"a" 

i>u[ r•f limit (Configu:able) [r. 'din.s.]ble low/higl• actv,irk v()liage (Configurable] 
Differential curren[ ou, 01 11/11 (Configurable Switch[ng <ilf ·r,im 'int..l i.introl 

AnDAX Delivering Intelligence atthe Wire-End 
Up an.1 Untll 11(,W. unlines had rk) idea, al rn) intr hlit 'ir re' iii·ne..linl t| L stat.,3 1% lir wh u ilic „inginnprion pe/,rn „ 
'Ulen ihe, 1,ink nt ap,yegatl// thai acrois [heir cu•{>Iner luce, and lot luhille,90 able /, ch:,rge Lri,·re .1. it help rh,m 

underst,I„,1 h,m i·ell thefr gnd is rM ning 11,d /i ke£ T' /e /„ ! ru n / /K u'/ 

-0. 

49-nowermeasurement.co.ga Tel + 2711 234-07661 +27 44 873-0763/ + 27 21 556-3810 
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Future strategy for the implementation of 
smart metering with ripple control 
Ripple ionfrol i's a well-esfal.Nshed #echnog, #hot b been in relieble use wa,W-wide 'or over 50,ean. 11 uses Ihe 
ele/ricity disiribulian network lor ihe one-way iransmission of ihe control signols from Ihe central MV or HV Inle€/on 
pol// down M Ihe rece,ver, mounted in Ihe LV ne-ork, where Ihi diredly swilch the odual loads lo b® gontrolled. 

Ar. impoitont uspee / th• Ihot needs to be /27 jor Rabinio„, Robme, Me ers 
shessed '6 +141 #he comp/pe Ircasmissroi po" 
belollg,101.Ilytolhr LAiIA, andls •01 depend#1 • 46,on /be wn¢rol 5,g,/ ot for higher In Se,tornber Not,ce Rl 190 was „sued, 

ne-wofk volloges Ihon in le post (up or, Iheoclion% + which advised orpricing slrolegiesof IhIrd . I thot Nolice R842 had been 
150 i®, 50 enobling lorge n-orks ·o suppliers. Ripple c©Mrol s used b 'fge withdroun 
be conlrolled frorn ius! une iniectio• pi•, 

number 01 dilleren, mitching 'unclions, bu, insleod / the large number 01 iniedion Accord ngl' i would oppeanhol Notic,· 2773 
in Sou* Akce is psed piedom,//4 b *e polntstl,¤lwarepr8viouslynecess® in. is... ad 
dYnarnic lood Mi e Ihe utility's 0-0/ cose of decentroliged 11 by 'niedion, 

It sh#uld nol belorgolten Ihal Notice R773 swiehing hot v,oter ge,2/ o The u:e 01 modern communicaTion 
proloco|,r which woble 4. more switching &t,pulat, ihot all e,ectric @e/sers that do nci 

Becouse o modem Ipple control iece'ver can commo™ls to 68 ionsmilled lor A 49 incof/orme o solar heot„, os well os wy 
te Imedwithmorathonone laod mitcn. ,•con post so tr-he Icod wn be divided Inloo F,eotingr ,er,lil,mon ond cooling / ems, plus 
ofso De used 6, functions such os ihe cond *ernumberolsm•le,gro•ps, sogivi•g 

bener.,thing res©lulion. •wimming /00( pumps ond 6#el, sfill need 
of swimming pool pump;,lime of use ffOU) k have sorne 6rm of control e'an if o smort 

• The USe 04 these modem commu•icotion nletelif and lood ••niteri Inels, protocols 'Iso mokes d possible 10 Ironsm,t 16 '01 1. £'16,1, ,· Ihe ror=uinption 6 le• 
Smari me,ering. on le other hond. 3 •ri rlolily 05 rn# intcrmolionu istrons.ined ihon 1 000 kWh pef mon'n 
choricer,sed by its obilily by imart to oHer m®le·ing "ems wo·woy While mw ouslome,5 w th oll of Ike obove 
communicatic- 6-een© central pei/0/ ihe Thi, infomlarion 'ncfudes le Tronsmisslon loods 41 probc,4 be consum,r© more hon 01 lime signal' •01 i./. ildividualrneters.Theconcep·olsnlodmelering Inchroli,ng 

pulsel 05 81 06 tan# con// signols and 1000 &/ par moolh ond so be co•ered by 
ho' been In 1,10' mony,eo fs for Ihe collection femo•swilchingof loodlimile, Switching ihefequi•menl¢ohcveo,na•meterinstalled, 
of 6illing ondlrnd grofile doto trcm'orge powe, prog=red in •he recarier-rl ol» be lhere ore mony o•stomea with iusl a geyse' 
wers. wkere the high copitai cos, has been rernoily repro•,ammed, w,lhounhe need who consunle lew 'hon 1000 kWI' per mon/, I -de,'07%,11•0,; 1 :he &eld iuslilied 4 ,•e mony bene,its obtained when ond therefore foll below the requi:enier b / 
applied f.. le •elring 01./. pol,phas. • Vod•n npple con// swems 're oble 4 on o time et use ic,H and hcve o smai meier 

corey oul on alnefgency shed fundion wilhir, lids, whare the rnonlhly Wlls Qre,n le ouoi 10 seconds, 0 inslolled ass,/ng in maln' I •ing 
mon,/0 'sands or even milliz of •onds s,slem gobililywheng flerworkdis•u·bo•ce In ony co'e, Ihe rivenue cotteeed /Tom Ihe'e 

occurs 

Howe,er, smart melering is 011!v * being cus,omel wi'I nol )uslify tha in51'llut.n / 
i.¢,oduced Inte.n'tional# lei Ihe Irider,•g of Governmen' leglslation I snon meer. 0 'here i' ciearly onsed tor 
dorne511ccus•orner5, Idvarioustrioliond p lols 0 will ro•ef Ihe• ... We are oil c•re by now oilhe contro| I.Im lot recBri• regulaNm gre in operotion !hrougnoul the world issued b„dionoi governmer• with,eprd to Ihe Ihousonet of cuslomer• 
It 5hould ba she55ed thot $rno fl,nelering IS be,•g Irnp le,ne,110!ion, Inte, 01,0, 01111, ier,lole 1-• ntro' Sn,£,rl ,neiers 
dioduced ovews lor d,%84 resons fhar, 01 mious loads rogemi wlih ihe innud,;dion 
1110,8 envisaged in Soulh A}ric" of / reco.d th,1 smon meters for 11 certain !5 0 noller ilge,e cusiorners 08 9 lorge 

number / 'rm' m*qng pilols and pie" 
Amaigsllheha ie¤sons I,lheloclihot nel•.orics Nolice R 773 WOS 15•11/ in Ju]¥ 2008, end in progres in many countnes Ihroughoul Ihe 
¤re being unbundled'. which requires thai specified that * e.eclric ge,sers Ihal da not •old 111. pebably " so well k,own that 
meter moding should & conied ovt n,-Tly ieo.pora• o solar#ater heoting Wi/, os,vell vinually eve' counly h¤s o dilfere,11 definilion 
tns,eod 01 once per year. and mor,al meier os any heoling, venlilahon and ccolillg sygem• of w hot ./5.Itul. / 5rn,•,1 me¢er, o. Illey a 
readlrig •ts m lar higher irseos ihon,n on the consumer'' orem,-, plus #Imming ioye d ffelent requirements 
Soul/co pool /4 end healers. should be f,lted wh a 

locll,#torel™,lelyco r.frollhe supply/electmcily There Is 0150 no stondord,solion on Re ILo, sm•rt rnMenng is noliormolly ir,lroduced to these ilms melhod 0• r[]mmi,•irotion * le m.. 
jof Jhe d,nomic lood con!.ol 01 ho• Mer with 
ge/,4. Thereasonisthotinhe,h Americo These requirernents donorapphd o•sm.0 some counliles niaferfing powei lille 

ond Europe (wh•fathe n,Q,on•ofihe,nols,re .Iern is,ii:bllec,/,chcon Er,wmq reova corile, (PIC), whileolhe.5 prele,GPRS,•,hils, 
lokIng ploca) dome/Ic hot wole• is obto,nad¥,0 or increllse Ih• 5upply & „ cily ko // 5/ /thers pre'er n ded,c//0 RF network. 
o secondory cylinder,A oil.hred orgo,·Ared consumer A• Ihe some time. in ihe cose where ASou•h Afr,co n Working Group hos //uced 

•he ... cu$!omer consumes 1 heoting s.en· 000 'Wh or more I So.h A{ri•or, s•on,1¤rd for a smal .eler 
pe,monih, il,srequi/#/lherummermusl {NRS 0491, bul th,w is specific 10 Sou# 

Madern ripple confrol Vitems be m/ered bY/ TOUJ me,8.i./ndlholo •sm// Air,co, ,© could result in c for more 
B#em- musl be inslolled The 'Ti In cho,J•lerl'tles / modern r,pp•e 15:,pernsi,e solution thon mile/ developed 

control.lems W/hennoree.equ,rement,hoialliheabove for Ihe •re icrious o•ersecs markeis, 
• The use of lowei c.ontro frequendes fhun n?uis•beinpore bF I knuor,2012 AF'he Im,31!ma, NRS 04915 very,ogue when 

in ihe post, t,pically belo' 300 Hz go os to Then in Augu/ Notice R842 wo5 ,=ued which it comes 10 /0 6up[,0,1 In•rost,u'u.a Ihoi,· all / irnp,ove the propagot•on i:linic,cle,15liCS 01 
Ihe con»ol slgnot •rowghoul Ihe conliolled brought ihe 1000 *Wh per month hir.rl down necassal,in on:ler •o,ntegr-he mele,-il 
natwol to 500 kWh pe, monlh billing and odmini••lon sy/ems. Expenence 

11A AMEL 2008 



61 st AMEU Convention ......... 
ove•eo, i,•ho,lhe com oilhae heod.end- , Governmen' Regulation R 773 6//s • Spggewouldbepio,dedinlhesm/Mmele. 

luh're oddillo,3 010 commurilrition 5yslerns Is m©,e Il•en •I,e ¢09 ¤f Ihe k•tal A smon meters must be imduced for'he 'T,ele· 
101 0' cu©o-•, consuming more thon module, show' ilbedes,red to impleme•' herdwafe in ./ prolect 1000 kih per month E.:oct ligures w fully a Jlomoric le'alioi, af tlie sy5'em 

I, I I so trtereshng ./1 IRS 049 dols /01 nol omilable, but,/ i5 likel, Ihol there /re af a loler dole. when commune'ion 
mom Man 3·million custorne, in Sou•h rn'hod/logies Ind pwicol hove specd, fheoctuul meonsof communicalionwilh Afn•o consumil lore Ihal 1000 k. mcfured 

Ihe milea, nor Ihe conmunic'ion pioloculto Per,80* • 
beused .vill beco•redbyfutu. ed•ion, The use of npple controlin Ihe •lomord 

Multiplying 3·mill:on (uslomers by e "diredion wovld olw arablr oil •hoso 
/ Ihe specifico '08 overoge / :450010 R500»parcuslorref cuslome,% fallirg below le 1000 kWI, per 

g yes o ·otol cost of R:3.5.6 Ilion 10 I, I ....re ...emely like& 'Ill'e .%/ ..me cor,•umptic• le/, bul /11 ho•ing 
'15·bililon a geyser, olsoto be collirolled, al minimal .foblems /111 occur •• when piepoyment Wherev•Illhi'm•eycoff•fron€ e*0 cost 

[nele' were . introdu<od ilia Soul Affir•, 
leoding vilimotaly 10 •I•e ir•roduclion 01 Ihe Al leosi 95% 01 Ihese cuslomers ore The 'riefts 'Ft,ispropos' 'nclude 

'up'led hy lhe mwlic,polil,es. However. STSslandord. I 
munic.pulilies oke{Idy hov• severe •undifig Well·priver,·npplecolll,solll·oroven 

technology" ' dre,•dy n proble,r5, /8 high lighled widepillod use 01 The ieee* 
Concerns over sme' meter inSoulh AInc• »•halits 'e•nol(,jy M•,i•lerance Confe•nce Is well 

undemood 
Gele,v ore some col-errs Ihollhe wmer Help is unlikely to be &*ming trom • Quick deliverr. beccuse „pple conT,>P •es believes need io be cons,dered teiole bheve b.m, Is they ore Ilse .&.. loni I ding te:hnology, there ,• no long leod 
15 a do5h ¢0 Install over 3·mlillo• smc• mefan mnous lack ©1 funding even lo build new hnia,4•, e Ihe s,Aern is * cesignau, 
in South Af,ico 67 30.00, 2012 powerstaho•s. approved. ond hel·,nolled Receive. ofe 

Fvell E•kom'§ DSM •u,d is vinuoll, emply avollableforirrwed,otedel,very 
Sornetechnicalconcein= 

The questor Must The/* 68 opeated. • Fo# mspue,ime , ppia co/,01 h le 
• Smort n./Ing isslillonew .chnologi. whe' will this lurling come kom' only system 4 /nables on emerger ry 

Mlh reliabili. •rdl•·e,cle Ii,res still to be • 1.14.·i.url Ineler 5yglems reev on th® GSIV shed •unclion i he comed out in le5' mon 
proven ..0. 'PRS •p••rk. e,her airectl, or Ind ii 8, 

• No inlernctionol *ando.ds have been • Fully A• a re*M, while ·he costs ©r reading compliont w,+4 Noha R /3: 011*e 
logr,aoted yel L y complied mele,6 .·,1 probably be occeptable 4„emen' a R 773 ore 10 

Wlill 
• Smultmelors/re being Int,zduced 0-5805, municipolips. le Dor,ual cosls ford'no, c 

maud,kr AMRondian#purposes They'ie 1••dc{•trolwill•ee*cessive Therewre,hert{or*„0,„c,mfi·ranic/• 
·,©t being '/ for d'nomk load ca• r©J' - For e•(Imple. Ind #/0 ·he co5e /1 i' complied will, b. "" 04 Iho m"r a 

feadeir who would bring bock me de in rn,5 requilerner,1 /45 1101 ex,$1 oarseos fn unic,palily *300000 cuslorne fs. u„ng ion·na'. 
I wli'lle, Ily ore d,recl GPR5 cornmunication A ele<fon,c each •1 1% I. o be pillen 

s••]61e fordynarn' loud cormo. WR end rn•ter, Ind/5scning a lost of on' 1 Ccer. • F * under ·he conlrol I 111. ut,1. TI• 
/,1...........se•be f..... pe• meacge, with 20 -,sages per do, complele w:tem.ould.vned by le 
whee d,namic lood cont,ul requirss on 1his would dn recur,ing run•ing cosis ut, lily withoul the need + invoive Ihird 
amergellcy,hedcopobilily' be. hon 10 0'over.00-millio,pef #r porlies such as GPRS providers. 
seconds I Diree'In,rellige#/ the Ipple control Somc praclicil concerns an: ·eceiver can be mounled in the ex,Llir•g DB 

I NR5 049.0.'5cges rhor mo/sm'. rnete. . Vibi:I MI/s / rneter. , o.cordance 610eed {(*.cl con•il d Ihe geyser •v,ii be mounted 06 0 le/old to lhe a"Ing 4 1049 •,11 ham / be designed. (plis swimming pool elec•©rnec/nul m,ler. 1/. u, the mek,r pump ond hecting 
mon/.durpd, Iype·lested, approved ond 5'Nm S) w Vout the nid for rodic i .ks 

6 / ch ist,plcollY Qofs'de fhe houi. Iher, lield·'rolled beiole Imkj,lot,a.mi 6n .iriele• boi ·0 -he DB board or ihe 
Al #,e sorne time, IRS 049'equre: I. Trie coinmance inconvenie•ceofdigging up•/.500./0. 

dnveway 
............le le ...... Th,1 fneor,1 *1 :s e•remell, whke# *01 
devices such „, geysefs end smrn/1/ pool / 3 mdhor, o. 50 wil be ovoiloble 10 6 • _04¥ co/ Ip,colly, the cooil cos! of ,he 

Pumps vio comn,onds sent Ii,1•e[Jigen' instolled b• Jalluor• 201 2 pro•Osed 1*d sol/on -,0 be behveon 
cne thi' 0/ M W of the cogl of o 

oopliance corlig devices siluafed at ke . Therniol/+Ionprocesswillrequireclarge con•.entional sinol meter 
ni,mberot /01*ed'led.icions.whodonoi ly'slem 

opplionc. Al the curlenlly ex' soma hene, the ruining co/mud 
be r,11,11!T!01, oslhe• would be W|'lie no e;•per,•iye *e 'irliel'lger,1 col•tiol .es , There oie currer,1(y around 20 000 monlhly lees to be paid lo third poity 

and 1- 17 been i.hy -ed in the fie/2 me,e, reode• Iniully emp•omd rbading sJppliers. 
• Give Sorne time for comn·unic,•hon me'hod; cosl conrprn5 al M of 'heAs ¥111 ne le' obles when full' gnd proto./matu,8 .Hic,¥i lime 

• The typic. ins·*d cal ofa 5......0 oulomatic smo'I rnelor,/ sysM/5 ore wovld be coiloble or 1:loih Ihe moihod 01 prolect,/sadon oversens *penence, 5 02 den'yed· communicollon os well as i. 
lecs• R3500 10.4000 pef mel,Ming Poil" prot•o.• u•d 

I *ler ..I ll. possible mistok. 
For,he Sou,hUncon opphco•en, 1 /ed Pmposed solution wh,ch crelhen v.,vem 'earb, 
u odd ellher 'he co,i of digg,•9 up the 
CUS»-05 lyewoy lo loy rhe oddrd'enoi 7he poper pNopQses o hybrid solution Simmory 

muh,·co,s ible frorn le meier * fc . Using ,he lo,•, =1, ona Dro- relion,Il 
Ihe OB board, .Itemo!4ve•• Ihe cos! lor C and speed / 00*Or 0; modern ripp•e Rpple cooir:' 's I well proven e•sting 

4 dink 10 /he OB boa,d or Ihe adu/ enil ,/ems. b, 4 -fomord• conliul Mechnologh /,ch is ovallobl• 4. immed,/le 
d'Bdion. del ver,1 „thcul [//dr/ I m/·0™i///9 

appl*. de,ign 

049.'.... e. olfemalhie I / Using standord smort meted . prowce Ind opp.ovals prouesses Il i, 14 04 pmen 
seg•fngomfal Tou end dom logging fundions. but reod sy/em able k> provid, 4namic load cor,wol 

¢os¢ of 84500 fo R5000 per mele' Point bymek:radeausinglhasarne hor//0 Ill nctions. with on ar'ergency shed Tinle 01 
w,lits th' •e Curler,Ily used .......1 unieollslic For belterrion 10zonds ComDlnedwirholreadY TheSe figufe• ore •of Mel me,er mod'/ 6, I nOW f:tred 

¤Il existing snoft #he nete,s vii" e TOU copabilily exon,Pla, on I mcin¢ fende. 6 a Inort wilh ophcol couplers . B I read 
rinetering p.0150 1*ing.000•nete,s, dolo stofed in the r™,ter 'u)Ir.]ad.o,lic• Crill •0•0 limiling funcions, Ihe hybnd solutio• 
ore o• Ihs tarde• queted © 10'0• Pm' IndlitmE#81'valheopfic/ma con'olies w•hall'he relevant requiremen/ 18 
R650 milill• Le m. re thin /000 per I le rremr ane//melycol·effeclve mor,ner 
Ine• pAI 

4,£010® 
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DMS - does South Africa need a 

paradigm shift? 
The term ··demand side managernont" (DSM) was flrs' used in the United States In le 08* 1980* and later adopled in the United 
Kingdom, Europe andAustralia. Inlerms of DS' implementation i'Sout'Africa, the¢oncepi ls 'till relativelynew While/sk" 
lormally recognized DSM in 1992. th first DSM plan was only produced in 1994. Since then Eskom I,as spearheaded many OSI 
initiatlves and continues to lead f he way m promoling 'le emcient use of electricity The prInciple c f DS' & there:foie not new 
lo the electrical fraternity and in tha interests 01 energy consan,ation, should without question. bolh be well understood and 
•upp©rled 

& Eskon, DS M website [1 1 delines demond by & Cohen. / e•ectr c · Low VoJ foge 
side monggemen 1 05 le process whereby 
an eleclricily supplier influences tne woy 
elednily '5 .med ® Iusfamers. DSM meons 
Ihepanning lirplement lon and mon,•orir,g 
of end·usees octi,rilies de 5:gned t© ercou/ge 
consurnef• te modify *of electricily 
wie n/.ding :be Ming ood Jevej of 
6/rildemaid, 

The webj.te goes on o de{ ne eleclricity 
demoid os/e c.ovn, 01 electrici·y 
required ty o'I elecfric equipl,en' operating X32%222:·za,=-ae*.S••298•5• 
. ora time in o bul.g Ir' /1// •r lilly 
The pme ob,e,·ive / DSM is provid ng 
conston'. efic•en·uie©f electricili, re, Jlting 
ir le,ier o m ouna 01 dec 'rid:, during e 

peck 'ines, •hu, mor,cging the demond 
effecti•ely l' electricil, is monaged in Ihis 
woy 1/ demond i, r,•Dre cons,s•ent ond 
consequeniJ' .|ectfic,ty SJppliefS are more 
able lo meel the recuiremerts of all of ir Fig 1 Kuhn'• du•kiM.Ji opieoJ illusion 
consume. 

In h /ng/ ,1 is wnloitung# ·hal on the 
sa,•,e ....il. Ine of i#re bene'il l DSM 
13 1 s¢ed as. 

•Delo,ing r. .. .,ie,•i . infrcs•ruclure 
COpl. e5* 

Il s ....ily u.for.nole lat Ils website 
describe• Ihe key bene'il of CSM 's 'e 
eficle'l oi use electricily, w.thoit influencing 
the customer prodw,on and i/,slaction 
1•el•. re:•Ilii,g in signit,£an· cos• sovirns ·or 
le provider and 1hu, Ihe co·,sumer wwoll 

A o conrquance 01 Ihe govenn'e.1 0 nd 
Eskom', ;eu·,&/ power crisis, while Ihe 
gene/1 pub ic may no· necessonlybe i/milia. / SYSTEM.. A 
with the ocronym DSM. u tne gerle•al 
public, commerce and indusli thap hove been .PEAKS'k' 
subiectec lo the costs ond inconveDience5 of 

logdshedding . 021 AL 1 DEMAND 
Agoin, wil 1he benefil of hinds!ghl, ou, M /11-™ r 

-31 / hi.ourile ul liti, moy w,sh to consider rephfos:rg 1 14 
fhe cominenk· 

• wilhow, influencing le c.,Tomer L--4--IL---lu.L-L---• TIME 
produck) n Ind soi,LA:,3,00 je'.15" and 

• leSul#irgi,15.*Or•..5/virres/le 10 AKFAST .UNC 1 DINNER 
/.ovide. end mus le consurne, 05 we:J 

&/ousqueshon*glneads'obaosked s 4 2 -4• 
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,4 
1 

Fig 3 ....'de•i.es. 25-1 
When ond ho• con Ihe c ons:•mer expect to 
benefit•rern thase•signiliconl COSI •C•ngs•? 
Po,adigrn shift. 12• sorneT,mes krown as 

*# sdance or •v••iuhoic• sce•¢8, 
!5 4 ler,Ti hril Kuhn in his lypical u,ed bY Thorrcs InstaNat$on - Le' 
inlluent,ol 1962 book The 9,u/ure of kie/rlic 
Repe'ut:J,15 lo ile,cribe o chur•gc i• busic 

ossumpt,ons w,Ihln Ihe ril:9g rheo,yof science. al- 
|tls,9 /0,1"5,0 his deo 6, noirnol z ience 

Thelerm "per/,g m /1,11' 1,05 fallnd u5es In 
*. 0244....ir,g ,•re nok. ' 0 
nlalor lange in • certain 'hought pottem 

•y L.-i I rod,col chonge , perionol be 7/ 

COm*•MfllsororggnisaNoni. .Plac,•g 
Ibe former w. /4 Ihinking Ir orgolisieg 
wr#h I radi•all• differe•· woy linking or 
0'g: flis,ng 

Ken used I duck.mbbitoptej 'JJusion t 
demonstrotelhe-.ith o porodigm 5. 
muld cou•one,osee Ihesarn. infonnmio• Neu' 

:nonemirel?d,Ne,nawa,(Fig / TW*'---••.Oul 

112,Nul 31:2 Ng 4 ./.,allo#.c. 0-um• led o•d "09* en•rc f #0•ee. 
ls,r, phys/'lle elld 01•he Ih centui, At 
11*,i,nio. ihot PosbeM wed 

phrn,/seena• Ibsodisci/ine/,g •ot.•realchcor,•unie' Peisor,0///mybe,•e£essory/re,/3 in le ./ *. wilh details of 0 1//& .orke(d powef cii" *r lood "edd oui ,•g ;f 1,89 do 19/ 
former woy of think ng or o,ga„,sing Mem In '900, lord 41,1/ fomousl• slated. •0•reduceel. Ci#ydo,75ump•,0/ .plk / rodrca'ly d#eren• wa, 01 thinking . Whem ls,10117,ng rlew ki be Ace,·a,ed • 24'50 1, s r<>m impossib.e )ber orgal,!5!,gr o zodice' both :4cng„n ircm the elec'Ti¢,4 ull 

now All Ihonomains is more a•d more;,recig• ond!beco•inerfs.ir//1•ew 
•east'ement.· & •or, I*b• E 15'ein 
publ,W he poperon sps¢91 'orq. whe 
challenged le ve7 &imple sal of wh kiddoM 
by Ne,enion rechon,r•, whJ"d b@en v* 
k <leacnle A,xe ono moN©n k. ova, 4/Be lialch'§ Ene,gr Bu,ine.§ 1,Ii¢ 
huremd specialim in worn'•»,iscm 'he new paiodigm comprehensive de,ign, pla,jing, 
reduce,lheoldtoa spec,¤1 COSe engineering, /nd 

prti//1 management bervic e,. We draw on the /0 Ille l/er // 01 +he I 990s, porodigm liroad resumes of Hatch with more than BOOo ship cme.ged 03 0 bunwa, popwIDFised ' peuple m 80 offices go,Idwide. 
Os Inorkeling.speak end oppeoring more 

frequently In prrn, ond publ,Cotlon " is 

somshmes /le/ed / os /bu// ond ove,used 
4 1he point of Eecoming meaningled. 

&rodign, ihift• ,s howe•er a rheaningfwl 
ferm ·hal mi beoppropil" 111 111+2% 

1 ./.2// 
.0 
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iHOCA : 11 

Recordshockson X,YA ZIE 

Record date, time, siverily & duration 
5 25 . 

Optional RH, t•mp, pressure, tilvroll L¢ft rating (A) 

Optional display 

Comprehinsive report gener'tion . 

Password protected *c¥*9***i/ 
8. 7-r 

- i--1. , 3--FT-TTI 
•Ii 

ECU .-g (A) 

F--!1--pll_-• 
45 Ope#'Me,te,stcs©'6¢d54,•0• devices 

lem. rd side marlagemert ond load proille 
energy effl, iency Inek,:ical enginee, rin, o lu,id pv:,Ic is o ,),uph 
li s 0,ell krown and generollY occepted }ho l of Ihe vor,gliorlin the eledficall.ad,ersui tlme. 
den// side rrowgimer• includes two A loodlp;911ewill•o•occwd,rgicustomer 
kndorren/1 oorometers. These include. •P° (/picol example5 include residentia, 

Cornnen,/I clrd ind„/rial, *mper,lure ord • Energy elf:c"or hojklay *05 In Ine elactn,_dy generation 
bdul"m - Moximurn demand contil sector. a locd c.ri,e Is o chae showirg Ihe 

Imo.1 0• e|ectr Bol ollhese over O w reloid to ihe city ••stom.5 use eficien! use 

pencdo lime. Eleck,cal I.:ilie•:ad genicmon 
'Tene/, 

4.W companies use this inforrn/•lor to plon how 
Energy#>ciene,·reale,tother.,pof,ower muchpowerthe,MII needtogenera·eal/ry 
&... Some typic/1 exomple51/clude •eitime 

• Energ¥ e··,c,en• cornpoc· 1]u=·escen. Conferenceiongenerationcndlhe 
lomp• IG Power •Sls 

• High elf'ciencY motors 140 h•ghly Bucce,slul 5outh AM¢on Ir,5,ilute 01 
RAJ.wes orid c/,brehop Energfe/ainc•}i¥*slhausen/kncj• Ele/,ic/Engince,5(5•EE}eve/wrefecen'|i 

loconsumele. elecincal powor held / the Eskom Colin in Midrond on 
11 Februon¥ Und 19 Februory 2008 Bolhe.ena heeflicien, use d energy relales piore to losd ,4„ve, Crisis Coping Forum- ond •Generclion 

Ilon•gemer,1. Cor/nwce dirocily ond indi,edly ad/ewed / 

·,4 IMPACT INSUIUMENTS Load,•ogemenl oddresse• three felote d extre·nei, ·0 PIC:al sub•ect o ille po Wer[•5 
poromele,s Ole queslion tho' rem.ined uionsweipd .fl' 

rel: 011 234 4044, Fax· oil 234 0083 • Load 'hifting bolh #85 reloted *dically to the qdion 
Email : impact@telkomsa ne, of Ihe Eskom lood prot,le-nirol Alionot fully • Pea' dippl.. 

e•pialned w05 •he load shilting prog,0,95 / 
I Volle#illing woula be used in och,ev, 1 such conlrol 
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1=13An -91 1.342 
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na:laPM 
04,30AM \3 DS:1 

06•..M 
n3:18*M 

0.- 
... L --lf. 

Map outli -IC'/irn•Z 04·00rn 1 1 10 
".. 1-1 

/6 /•eliric•ia, ol fae zon•• 

P./.want/th/-*...Ind J. re•ogn.nof This tien be. ' e que sl'on Rel/iva to passively ord o/Ornoticaily och ove the 

Ihe nt,0/ fo nihercoc•9*que#ion,·h[, SI'I 
whol. U lood shitting f,rid un witk out requir ng 

In, bad•bone'l•o.•Tucluie, con/0 or hosh,do•irde•entinlhel<ormcio•oldodick Until proven ©ther•Ase. 1115 suggesled *hal 
{31 •r 25 M•d 2008 01 4/ Ar•drew ED,¥G until le locd pro'ile of Esko•i or 01 

rilc.illenonce. 
m 

EAj<on"sdi*gige,-Imonclgoridern,•/skje 0+her electricily ul/,7 • sho•n lo be ·ruly These clip niow,iled •loud control 410,5· 
ore mollage™! depor,·,iend wes imired ' fee0 /-, oppoN,Nes d ler rrnprovi•' bolh [Sl designed / control uny non 

he./0/ de|* •3*£,dc on fhe •kon' D/.1 ie uti',01]un end eco,•01'act this scorce es.rilial lead T liely urr dps,gned la Ii, 
eosily,mostond•rd p•romr™, ene gy ie%ource re0idenhol, comrrercial 

h, rhe·ne 01 Andre*·s ID,k wos lo ope;, // I! , co,•ceded 'hcl r •e Depaft·ne'l r,f Minerols Or indusf riol pane I 6.ords and .per•te on 

dose k s present¤,ion wit•, os he ••Illed •he• ondEnerg.recer•lipubl,5he#•on' 'he pri'ciple 01 •cnitoring goy pe.ing 

w -•ough que¢ion•· The 5l,l qUesT,Ons Wefe Ihe Eled'i/ /go'ahon Act, 2006 micnrpoiti '00/ (11 whic' caolang "/ ore e /,me 

• row -11 the poive, conservollon *diousraqu,remen/1,1-licensee oir 'de example' oid sheoding un• non·e:52n1io| 

progronlfre (PCP) be implem ente.2 'r 'i#/low,ing it +0 1€ '07/1 COnte| */s'Pply loods It becones oppo ·ent 11. e Iny lood 

of elearic""te. 'patin[, geyNES, hee" shed/9 s efirc•wel • uncri "cortrol 01 
• sherecrole for u·,1,"diwr DSM /* the user through their own electricil, us/ge irdroductar cf *c PC' ve'ii,loi,on oed cos",9 s"Ims cs well as 

id **In 4 p•tternsondocto•s, 
• ds fhel I role . .. ... progr©.mes 3, mming po••Idrivec 

.....e... .......f Oril? 11©we•,eriran•Ir®onoftheip='honper- Al ticuior,yinlliec©.of themill*rogel©od• 
•. 

• ./.do .....h we o s.,ngs alt Fegord to I,Le.ee such os wotef hders or unaerlloor hechrg "tow ind *Feiences in 
South Africa• n."njeills,"rippue'On"Miernstorwote, he funcilon *f 'hese devie' whple 4,"9 

•How de *e " rapfuie oppor:unifies 
pasented for bu„,ea development ond hea rig geners, 01 6*e. inge• mu/ ,r,10 ory Ou'Ornl JIC. S Ur,Oblrusive or,[i fo r le„ likely 10 

systern #/ 5 daper,der· Or] o sophistico-ed Anceuroge ton,pering ond my /„ing 
/6.reo·lon; monogernen# and corltre} bockbone ·emerns The ob,ective ondl •und,or 01 bolh LER cnti 

• whol /1,4 0/ regillok,/ Chonge, 3/ some 00+ Include ellec·iveness (d ['SM? ques,•of.. Tbe cor{,•ic nolional shorh•ge ECU de".6 0,1 ne 
•q.ir• Imp- the of *ills :r, i15elf 1,1•51 aJE• sorne doul 0. wiollillg pd 'conlrolied" circ,i#. The 

•hoi •avak It wr:]s ihe mird queslion ii, porlick,loi differences beween *e two devices ore ·hal /1 |00(1 sus/,robilify 01 .Ch r·805 J.eg 
mis guetilil l' Iher€ 0 /Te write' 5 

'hil......rnes given ......7 efliency While .nil lised lilli:/ 91•,•ching / le 'Ile fl l' Is elecron,colly oper•lod w.h I'fgh 

/*/ Mpe d/me wlected occuracehi'£'thel/slherm©1•Yope1aled 
'SQ fen'¥? Smot :05 led' cidinl) ooes provioe ele¢Iricity with longer 1,7 Constonts. 

include Cons,deriltg ihe unforIUnD""U oppor,unry for bill€ e#,Ive Con,roll,ig• loodst,pically ulilit• licensees wilh the Eskorq'feHern cou"i,nds ilsetin todoy 011 •4 lood shedrling Ihis undemociau proce„ prk,pa ,#ad oopliences such cs coo,ing 
underslunck,bkond bolh macheag $ ple oje ,3 unlel, *o curry fo"ur with Ihe general appl,ances •Co 'Irelled" con be or' type 01 

Icod. bul the mos unoblrusive ipplicctions ne¢essor, 1-k,ws.·e. 0 13 witnin rhe Ihridquesrlo• ek,atic,4-consum ng public. m thermil storage tyoe o· loods such Ihaiodir•,rbing me•092,s r-led us 

unfonunoie fho• Inly 'liri•ed recognrtion ii is wo:er heate•bat undedloor ./ pre;en/loa i,•. 
A coinmen' m/e dur,ng ihe 40' bean given i. unob'rosive, pieven 
exposed or 'larrning nnscon*"'• ma• dev,ces ·ho• hove been wed n,d e Tipicol aptiati·,g k,(0·,0i•,i ond 'el.,9•ing 

ex'somequ-rsolourievourire "lit¥ •bbl» 5/u/Alico• LI'llties 0119 Kilo#ott „afacteristics for eacl• al 'he5e 
decodes, Not cences ore show,i 1,1 1he Fig 5 Thai perceplion slhof Hkom's Jad /0'ile er, for at leor 'hree CO;i.. 

I lei¤tllel' iICI 



I......... 61 st AMEU Convention 

Itisimpo/an'tounaersloidlhotneilherollhese 1/ bolh util,lies and consumers irc,gh o be ob,eclof: wo will fird reosons for our 
devices,sinlendedisoveenarg,co•. Their consequentiolredu•lioninr•mumdemand peoplenot,obenefil Tromiheadvmiloges 
primonfu/'Oni.lucontr|peckdenord'he col/anduenalties in ovolit, & life Ikat could be goined km 
ma•cr be,tel,•gl ?hese devices,s/ 4£ 044 doylig# m Seq.ent o[ Food shedding .Ah ng. pr,or,1,3 ng 
supD• utlily roler ·9¢1 to the consurref. is also ea l, ochievoble 11,·ough the use ©· Frcm Ale world ine zone rrop Fig 6 [6 I it 
Homgs©,dihis. theconsurrers·illmayenioy multiple series conreded devices in higher is Inkere#g ·o neilot South Africc, n 
severalodvortagesinc'uding, load·consuming n.ctions. the i./res·s cf •elciring g s,rgle ralicno 
* W/ter hea*er (ge,ser) lood /edding is hme Ne. Is olreody owl 01 pho/ . th Borh mony governme* and Eskom have togelher limi•dishoitger,ods, 6'e,umpiewhde A•rcor, couir•nes 5hu·,irg 5,mder 

cooking succeeded long,d•ines. in c.eoliog the pov,er shorloge 
ben our cloie vigl·bour Nomibia has 

* Use of odd,1 crolgeyse.s or heal ng recognised the benei,ts of do' ign' soviig 
withouf requiring Suply or 11,510'a'ion In ili,5 'ime of cf,5, il is no/d that 'ey do not 'Frough ·he introdudior o one liour •inter upgrading ogain 101110 denvelhe fullber•. 0/ / power time shift relolive 10 5¤ulh Af, ico. 

I El,ining·,01 li ..' applicable Ina'irrum consenohoi ond lead pale conlrol Ibrovgh 
derrand charges Adihe costsow©ciated wi'hle lood shif,ing. alrolchon 

While Ilie promolion of 01 1,11/zon/5//cllyligbt.ving? per :0,•er•ti"' 
In recogn,5ing Ihe bert# to be g..red flom load is admrrable tom a 'I,jitibich i•,sessumed Mirnnol · ;1 we ochi- •his under o DOTfor,1 

ls,nlhebusine' ofeorningreven"fromic P,wleconlrol. inlhist,meol nolion,I cns'. 0 energen<y swion ond •oid :11111• w©*ing sale of its Foducl (electricily), il should ior be window olopperlunit, hasonser i whicna brove groups, comm,Mees weet// relerendo etc fofgoffeniholioadgnifing.whencarriedoul gove-017'conce*Ihn>ughul 1!he·ed,ope. 
Ihg'suci • p.posol will noooll precip,•le 

eked/elyondecor,rricall•,doilresull I, In tnistime of identif ied neec, we mn for onci 
the losboisole D MIngle unlt of ele'lricity 50 whit if some 4 +He cancer,Is ore '01 50 940,3 1. beho.e 0 111·le underrocralically. 
Ahe•oll, despir·eme presel po-r sharloge, through the declo-on whotifsorneoflbedoomsa,er'sp•dichor'M / o nohon& 

Il becomei iusl,fled? Afier. 1€w eosy tolose sig•tollie lit till ernergency Of course lire will be ·hose ,•ufs, lugoin o· mir 91ol 
eieclridumitlesoreoci./yn fhe co®, once E*0*ts hove Dusiness who .ili fnd/i 60*s of nanage. ·ogel reasons why we 
of sel ing electri'ityll sh©•Id r,01 vollow 'he sho•age re;t 01 the world Js ove, this eleciricily il per,oc -we con 

ver,eosiligobock'where....1 Therno/rbene-0//1/sis,ho,peaking load in•roducing o much needed tine zone 
usoge is autoricticory cleovofl •0 i•divi•ual diferenliollof our'orgecountrythol•* Alte'"01'vel„vholliweaduolyccmeteenloy 
©H·pelk perod' There is /0 0 mo,or bereli, up 10 1 5 / longitude Of course kere wi I Ihe. bpriert, / doylight saving? 

i..<..•-•.'.-I'll-.-4 
Powertech Otokon awarded contract for supply of precision metering Solutions 
powearch TS T Otokon w.,c rrce,irly/warded.9 m,jor/ontract to,upply E,kom w/h adv:inced „Tolering technology The 
contrAct ron, for an initial Threey par pprlod wl[Ii .1,1 opt,on to *end 1 The d,In or the project is to upgrade exi„ing Fam 
T/ns,nission inrtering installations. which have reached Ihe end / their 'design I[fp , and k provld/ ne# equipment vor 
... inst.||ations rorrent|¥ unequipped 

In order in meet the c „tomer b r•iuirement, a modi,1.lr 50]utlon k implempmed, usinga blankingbystern for unused dots 
Ihe cubirle design & functiumal yet de:hetic.illy p|Pasing, whic h i emphasized by tile E<aile,- rack mounted metening 
unit, and the use of PK2 teil block for voltage and current Lircuits. 

The Power logic ION8800 ClaSS 0.2 5 inelers are used in a ld In/Che, k configuration. en,uring th/t no d/t, is lost in any 
fure,ee,ble syuetil hillurp dtw,tion. Tne:e devices have extel,5,ve"C) unal Ilty, and In ther:wof mete,Ing ata point other 
th.in Ihe ,>i,in# of pAger px, honga, Flic Ine Loss Compelisation funrienalith, m,3 
be required A wirip range „t Power Qua|Ity ziedsurements are made Including 
rurren, and vn!,age harmonic, transients, bags and bwells, tlickpr and wavetorm 
capture With variom onboard communickil interfaces the customer I, ,ilite m 
„I, Ii/p varia[14 merlia 10 //ress both meteririg .,nd power quality data. 

The Powef Logic ION EnterpriKe softwari·, when u,ed with Pow·pr Logli ION 
mpler·, ic a Complete power management solumor, It d|lows the m andgement 01 
<·nergy Mforma!,on from jng, Iled meteringind 1 <,ntrol devres, and issedmless, 
,hared with all slakeholders und NI.,1"11. with /her busness and,•tomation systemi Thp 
Web enabled access g,VeS ed{ h LIber d per,onalized view 01 timely and relevant 
inromlation 

Powertech C IXT 



61st AMEU Convention 
Conclusions 

In ordel k cordude $ s aft,cle. mA K nee' ton' bock LE £,nau·••i.• Andrew EBWA 
EM;,gers Ib .d ques;Jor) posed inlw> breolutlk 07 254•mch 

2008 The ques·or •ve. 
h tbore Q roir for locd shming Fg'c·linas giver, thot I . 

ener£9 elitier,c, 
19 0 prior'? 

T. ons'ier is ecM' 5•,ce J belip• #7 1 •0 be ar, empha N. . .. 

he De /#Men! of Minerols ond Energy hos c.eloli, 4 irdic/ed ils 
corn. -rnent and intent iii regard I 05/ Ih·ough -1.18 July 2008 
publical,/0 0¢ Rsgu•olior. No R,773 

Wriwe,er publicoiion of fllose regulotiors ./ . sonic se,low 
conccrn, n regord,o both me melhodsl'ogiesbeing imolerrenfed / 
well as the */.rificor,1 cusistbo woull incuTied 4, 'icen&ees 
nu).plioncewill these reguict'.va4. 67//*/ ordy'l. 
an Implemenful•on dole /* I Joiu•/2012. 

The·.•a b:B ore 0 3*plemam prsconceivad.decs 0nd me#,odolog;es 
am• b coni,de. I •poadvir S'·'•0:? Iunconwintl linbng rhe *ne 
hus nurne •0 

., 

• [rnplemer.od,nnonoinieon'oficadpa?hgcordroi.*001.Ag 
-lf,( 26 12. 

• N" re'rict lo/ prome ce·,le, oclions to be hole,y undc, ihe 
coilrolof the ullity , 1 

• In·orc». c.lu./.lationskips thraugh ft·p locd 1-4.. shedding on o more 
democuic bash 

• Recognise *e proven /chnologieg & individ,•]I //3,nwr Deol 
lo•d cantiol de••ces . 

I ./ le wincow of oppc lunlt) ·OIntroduce da,4ight...ing se'lonol 
lime ihinges A 

. 52/Vily......in.......J./05/•I....r 
in 50//ncc 

& Coes ./ m.•ter how man, more ./Incily .wer srofions ore .. 
appmed' purchused, bum ond broug m ine More Then o 
shon.ge 01 gererolion power. Sculh Afri•ons need to 'orn how 
. COMene ou, prec ou5 rescuices We •ust olso ne•er fofgat Ihe 
ornou M 01 waier consurned n the geraralion of e cancily. 0•e 01 I ! 4. 
t•e m05, p*»e•f ul energl, consarvat on tools Is the le•,e ling of Ihe 
•ctionul elecrric/ lood prNi e cJ. e 

Nolwi'hilending ine re/five co# dce / weduced powei outages 
during ·he 'ecent winler non'hu, ne fher 50'14 4/an co,ls.me' ncr 
00' eleck,4 supply uillities con offofd o ny clegree of compkicer,cy 
Throughou•h st© 0'f OU:holl have createdorcifed quot,liors reeing 
lo tie opporl.nit, i,• odversil 

Th,SouhANce /own ks bae,> 0/e,03 one of these rore oppoeunilies 
*0941© lean. buNs banah'-ourooversily Be nothing homp- 45 
culer,1012:C'4. In e,der Ic n?ake Ihing5 hoppe/) il is possible Ihot some 4, AL 
d'R" M deci,iors rn,ghl ne,d lo b, mode And 4% d Hicult decis lohs 
40/0 ce/rdy need on opearlg cf mi,?ds. a,·er :1¤Aing faxn I 
deon shea¢ 

Yes it moy be dilficult '. break a.oy .m long sio'ding, deepl• 
•nirenched 1 Incapions 

*outh Incons. go-me•·, Eskem alid con=e•, 40 fhe inle,e': 
of seeing Imerapid reals neida porod,gril sh,h rn The,· :bi•king. Head Office Our : 

opport„* in adge hos orrived. Johannesburg 
Reference' Tel: (011) 288-0000 
Ill Fax. •m•.ak•dim== (011) 673-2043 
• E-mat .... ebm@/bm co.za 
13] wo•Now. Ju•,2008 
14) Governme/G,re,MNonce- R.17318 Jul#* Pietermaritzburg 
!5, Tal: CBJ (033) 01*di:....08 343-1264 
161 909 00/, kele[D 

Cape Town 
Tel. East (021)555-1920 London 

Tel AMFU 2008 (043)726-0332 
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Load shedding in the 
South African context 

On 1/ ion./. 2008 load shedding was inirodumed to ihe •ountry b, Eskom. At Ihe lime Ihe demand on Ihe s,slern 
ex¢eeded Ihe system capacity and threatened the 5,Slem siability. tood shedding become pa,1 and parcel of daily living 
in south M.¤. Load shedding as ¤ solution lo the problem is pred/minan/1, bosed on /he Brazillan experience and 
measures //ker Ihere lo address /he sltuallon· 

Why did we have load shedding in by L G Knking* Centice (Mong,ung) 
Soulh Africa? 

The laci 11,01 since 13 Januar, 2008 c Bosed on -his i,Formation.,he conc us, i• The avoilobil ty ctelectricilycon be addressed sh©Mage / electricil was e'perienced in Ihe 
drawn/lul //h Afric# consumers 5,ould inoneofwwoys.einermoreeleoric/needs counti poses le quest on. why? A number be able losove be•een 10 ¤ nd 1 5%or rhe to De rrade available or •he consumplion 

ofe'plor•u•,ori•canbegivell 
use on eleclicily inusl bs lowered Due 10 #e 10/ thor new 

• Irwosopossiblemechoni,nb,Eskomle 
monipul.le 'he outcome of +he rpmposed GDP per person (2005) 53% Ir H hike ir their favour {upper.middle Incomecounirles: $3 596 to $11 115 perperson) 

• Theoctuolpriceoleledricily,ntnecounti 
5,00 ©w due 10 /orect hisloric 'rit 1-r - elpl. 
Increose 

• "e nolional ..ernmell loiled Ic allo' •'.'•1=1 
S.rbl• L--1 

the cons"dion / new power plcrl'ssince 
1997. 

• TIlliel consurnpho' 01 elecln. /.rs 
s too h gh due to the ow tor forld ack o 
underslordirg thatitisa stor<e resource. 

= 
• Eskom ·/ded /0 ©le# Ike gene./3 pub ic 

oid bvs=M Ihe ock./I sho•oge of 
L.0.11.. 1 

ge',ealion capacly when the government 
did /1 fespord / /eir 'eques! iobuild ne. 6.- 

pionl 
• The economy h. grown more th/1 

mpeded n line wilh the g:obol Gconomic .1.n 

grill *-'R•.blk 

A|Ihqh here 1 Irt.th in piububly / the 
abo'e.menvioned feaS<)•5, only cie ofthem »DD 40® 00• 0- 7- 1000 1- 10000 110• I 
would be discussed n more detoi, in le 

Ag ! GDPAerper,o#·upper,9,idole.omerou•rrle' follo-I. por.grophs- custorners .re using 
* muchelectricity Electricity usage per person 
Axording toon onice..Men by Kwin brgs, {upper.middle Income countries: $3 596 to $11 115 per person} 
le World 80,k ciassilies ecor amies int o four kwhpicipl• 
c,]legor,/5 

I High i.cone !more 'han $1! 115 pe 
Oe,5% 

i Uppermiddle,nc:orne($3596/51 ll 5 
per./on] 

• Lower m/die income 1$906 to $3595 per 

. Elcome/l*./.$/......... 
Sou•h Air,co,5 currerf# CIO.f •ed 05 0/ wp,lei 
m,ddle ncome economy Ir Fgi l le GDP •.illillililll• 

,„,r person lor uppermiddle r,come •o•r,Ines 
11*14*-M · is rellerled Sout' Alric' is 1511, hiqI,pit ou' 01 

/623'©*eslisled. 

When Ihe electricily Consurnphon is 
m,dered. South Alrica hos le W 4* 
con•umption oul of 27 counl,im listoe , - 10001-2,00=-0- / 4.0.0.-0 6..-0 

Aided in Fig. 2 Fig 2 EJecuricr4959*pe, p•,•0• 
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• Through theacquls tion ot Marqott in 2006. Siernem has strengthened /„ervice ofiering forthe JoI,1 
Thespectrum of solutions ranges irom traditional product reratedservlces,uch as 4 / enance and sp 
ma to Innovative value-added services that enable us to create tang•ble added /, We fo, your net/ 
5ervw Illering A extends to other SiemenS brands. Including Reyrolle, Holec. Ma grin, 681, 40 (MVI 
8 An Gerin (2 441<v). Our skflled and Mtilied technicians and Ingineers are trained to offer everythin 
power n/Mork rleeds - from maintenance to optim Eat'on an (d operation. Whether simple.complex innovative, such as our Se .ce Level Agreement (SLA) approach to meet your specific needs: all servic 
the benefitolour manyyears of expenence a, a lite cycle partner to network providers around the gia 
For more nforniation contact: +27 11 848 1300 or email ray nea|e@5 lemen5.comlmichae|,naima@5 

Answers for SIEA energy. 
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shortage of electricily In orderlo addiess the 
1-mi Il, H mH I Ill '16. snortage 01 genorot,or• copoc,ly, a ,lu,T•bar c 

--El...Ci• notionolinter,enMon0 ore required· --- pol [aecle. 

1:flf.14\-*klf 41.- --- poly IGDOI . The Price of e gricily is to' low Ind 

ii •------r---T the•iors electncil is nol unlisec • a scare 
•esourie The price Iherefore needs v be 

' :I'lf'N - ttPA i>s-Le/4 ocreosed lo change hehoilour p*ms 

init * The generokion copeclly car"t be 
i increosed in the short term Therefore 

the only ollerna+ive Is 10 |owe• ene/gY 
Il' Il livlliyet.rt-tkit -- M \/ 1 €·cnsum Pll{.1 

H IlIN lil Ill I • Thegener¤ton 50•. margin car h & 
be increased subslartially if the " 

1:111 11 lilli 11111 1 1 E-% demond is lowe'ed -he itter con 

oc„eved by dividing tie -4 cour·7 110 44· 
linie 

1.. 1,0 .4 5 1982 966 9$0 1094 1- 2• 206 zones i order lo create a c Here= 
be·ween Durbor an "eeosternside 1 /e 

Figy'DP•deje<ji,04<on/.* a)!,rTY o.d Cape T,ir on the weslerr side 
VI'lount' 

'Elou . The'llss""ge nt,e countineed' 0 
be addre=, and ]Ii vol Je of lechn,/I *fl 22-«¢ \ he underslood ir rendering Services 10 Ihe 

20>:coe coor·,yat lorge 
1,&000 This meos•ic -Ive '9€ impoct 01 

. 1.DOC lewe•ing Hhe F.,s•e,Ti oeak 67 as ·ruch et 
'8:00 880 MW Fs,„„i indicoted earlie itol 

3000 'AW . •Coco requried to ircre{]se Ilie st* 
„•aig,r' by 1396 Un the current 6% 10 19% 

75,006 Of le ' 3% recJiled, 3.8% can be achieved 
5KkooD Ibroughihelime zo•e Imple„entot,on. 
2.000 

Holl. sh/ddingwas done 
0 

A coillicing nie•5./ ccme Fiorn F.com ./ 

to whal mu„be/ved in :onvory „1{]um.im 
Fig 4 [Rec•oi,-er•aminoruns•.·edene, dernalld, ene'gy oil»tl· 

Iritic! 1, lood she dj ng wes done In {]fi 
1 urcxtrolled folion. ThMe was nc p'ir mmin!] 

ill and there was no //„4 fo, cuse)mersle b. 
m ad Cent/c ci'n·piled sched/les on 
21 h.®720080.id//ed /0.020 meeting 

81. of·......H©noelsinstilult 's * as 

=24- 1 111 100(©uno|rneshing -22 6 4 /"/ 
*ime Ihe greoter Bl€•mfonlein o,ea hod to 
5hed 50 MW in six lime slots each ••Ilsi;ling 
0- I. J'/11/ collin 02h00 lili 08,00 oid 
ogain 1 /100 lill //0 To be emp/1.1 1(1 
0,5 reque,1 Ce/Ic had to divide to who o 
04, Including Bo*/obelo, irisix groups and 

8 916 1. 11% 1.1. i. 1. 1• 171: i. 1. 2•6 21/ 22% 2. * switching wos done m Ihe 132 +V volmge level 
Tke,quifer„ent 0.50 MW was impossible * 
Ihe base load ¤t night amounted 10 100 MW Fig 5 Efful 0, rweA'e mir. o• loss /&' hou. 
To shed 50 MW *ere·ore required almost hol! 
Ifille./.be......H 

generolion plan, prould tole between live to Aiolher faclor to be ta<en in o occoun· is 
eight yeor k ie on |* we ls curren*, & cosl of url,erved enern T le· I•to. was Ahervoleusmee,ing:•th Esk©m•ere,hiswo5 
m/Brnativetoseu,hAI,conclision,er. bul defined o#The vaoeossocated witheach expG,ned,othem,iheallo<atiorwoAvered'o 
,6,0•e en+he Mnsurrlp•ionol electric,•i unt of waerved enef or c blockout . /1/ 30 // ond & / 22 MW. Worn ind,Ented 

reser,e gerealle, m arg n, which ime,·ly c· Ihe time 11,0,18 H iocollor, wos bosed on the In terms el the Energy Securily Mozie, PIn el 6% 25 ir.(reosed, Ihe likel,/ud of blaik c•,5 
Elecr,"2007 2025 ".11,06/by"Elherris .Inler loads 01 11.. respective cuitame. and 

ge/less 05 !/apicled in Fig 4. a (102 rel"nship bet•,in GDP ond e,e/ici•,r /11/ /red an o pro.rolo bosts of the 3500 MW 
con•umpi,on ,+,ch is retlecled ir Fig 3 A,iolhe• aspect inked closely to the cas! 01 required by lh8 Nolh W-rn region 

unsemedenep. Is lod lood hours. !01prms 
From lf,•5 graph il <•rL be seen Ihol ihe GDP Dbring th.1 rime Cenile: shoo Ille geysers 41/00'k>nols,ond©/s los, 4©urs Decorne 
lollows the eleclricil, COns•mplion .fern e,erl, time Esk'm requeiled :.s t. do lood 

almol insignilicon! os le re.Ae morgin ond v.05 hislor,colly lower than Ihe elearicit, she/ing Ir the omounlol 0 MW Due to lhe 
inc,eosest 1 996 (Fig. 53 

conwmption However. Ihl5 •,5 chonged since focl Ihal ihn] ornount wos alady lendered, 
2003 whw the GDP *ceecled le elecrricil, M £01, be 5een 149• Ihere o re o number of H wos crgamolle actucl lood shedding 
cormumption loc,or, fo be loker in/0 ocoum on the yhoulobereduced byle 3/me omoui.1 

126 AMEU 2008 



61 st AMEU Convention Im•• Our Protection, 1 
In Februory 2008 wien the siullon wos A meetng / Ihe Napionul Eleckicily Rescue 
rncre stoble Es.win inlormed Ce itlec Your bri (NERT) look poce or, 25 'pri, 2008 Benefit 
1 5 m nutes below the Hour 01 the orrour,1 Are the ome ''sue v.os debaled 11 wos 
9,•ed Il * ainoun: ax,/. be och,-d ele indiwid :ho• •he cosl oNood shaddirig 
Ihrough me gcyr co*01. •he spacilic groop +c Ihc co•nl·y ornc•nfed to Ri·62!lon gn 
'cnedul,1 for lood sheddirg was nols.itned oil. ho" Flie duys lote on innouorcmerd wo' 
Thc M Jlt of the I *f ¥,05 Ihot the pub ic oren •node +ho• Icaa skroding wos si.ipenaed i 
complinodlhot•'•y•-sc•ed.,edlorl# /„eroun. 
shecd„g bul no le¤d //drig wos done „ d ..... -[SIBA) 
Ihey Icsl proouctive hou, Cer/"mmuniccied The Imp"of loid shedding 
}c the•1·ree com·nurily rodic slotior oln•ostor a 

jncreosed mo,fli 'u,ite doil¥ 6,]sis lo,i,{orr• c•slomem of •velopmen' 
asond when Iheyoccurred. One 01 #he cnlical mices of lood *edding 
Log •os lie fact IIia•,tincreased n Feba,07 2008 the Cenilec proposed lo frointerorce 
Eskemtodoopilolpro,et! on gwitc,1 geor . .ellos thel•clihol 

oprover,orn·ore ,•exposed 
e' pe' lally o lde, So•ng: can • realised * lood coniro| equipm e,1 c id eq uip,ne r,1 b 15 a 

jo'o's•.sesd• done. Eske,n !0dcaled Ihot 0 10% to 
/ving repecicds,neking is 

fcquired or e•. On the 132 kV s/len power tronsfonners,vera 
•ub,ecfed lo s•,dt,-1•i•g ·our -h,g rrles/ wus comr,url,coted e/ens,ve|y line, ¤ do, jn lerns 
/ Alle 

b ell desigr, sile,itic/,0 / of #e C/tlec customers. Theconsom/87 Ihr5e Iro•sforn,efs 
. •err,6 of IE' 60076 ' powl' Ir'n.rm'r is wos coplureo on o daily /6,5 0/ compoMed designed Ic hondle two / th•ee to le heo,y faulls previou5 yeo r I. order 1/ compore ,• ,• r4. lue Nwrthug a Mondey to I Mondoy The OCILIC 'tes •nc•5es frre rislof t 
Fo,lure on e(luipmel• no-sjren. and 

did lherefon, •01 correspord. The progress wos good ...1..s the tron;forl,ers..sk 
until t,vc une•pcded cold h omved Irom 
605*/,05005*omlMl960•003 *Irmthel!/ swl/, georbconcenen 
//miequemed Cenler·o,ve#bnckloth' meishovld bese-cedefter foLI.9,,i'hingS 
original Iced shedding sc•edule In lhe oral* wefe completed Dwrir•g Jood shedding 'I e5e 
1Aelo!¤[pe.rfnance'orModi•ecc•sur.pnon breokefs were 5*,Phed i,i,Dally bur lime, • dki, 0,1'.:/IJ 1 
on .. .. wos.....In....ving If itls loker Inlo©ccou,"hattl•re»04 0]reody 
of 9 6/wosoche.ed/rthernonlh In spite 01 I m.intan.nre 'mni' in 2005 .aere 1, w.s 

indicated tl,¤: there ·ubsta•·,gl le is o /er. [skon,ndicaled thot 9,698 w: nul bac<log 
10% and Ae/ore forced Onder k do load on ..Inlenance, 1. lype cf swilching woid 

51,WNg agoin [forn 1 Apnl ?f)08 lhe pubMC leole Ii,re bombs ori rae dislribulion .eiv.orkh 
inthecounl. 

/'ponse jo :nis '06 ve„ 12/11.- imk.d of 
paw for savings rendered Ihey were buble/ed On '8 April 20080 dis,ribulion cen•re ir Nel•on 
1©lood sheddliogair Evomapublc//ilors Mondelo B/ Metrolortedona it hcd o =jor 
Deapedive Eskon liled dis nal'• 0,1 Ihis mpac, on eledrcily disli,bulion ,n the area. 0/ 

22 Apr l 2008 0 66/1 1 W 20 MVA irorsfo,mer 
8 lons' ired lo er 'hol Eskom did rol belim SIBA of .... ... .ploded ot the FUSES Kempk·• SA PTY. LTD. 
111/ Centlec had t,e obilily b reolly switch Pork m.ir supply o,slribution cenhe 
0, 15 'W mirre ge'ser oacise jbay c,uld 
no• •ee d on le 08h00 1,6 10*inieslot Eco•omic r.pal 
The oil uol #itching ues do•e before le Wit'in one ge.k 01 lead shedding ir "e 
morning peakcon,menceso•06,145 Esl<om re• ry. ¥0·iousbus,ne5se5 ,/,0]ledthollhey wos in, fed !0'he Ce•tlec conlrol RO. room Box co•Id nole„/,0 such 34261 a cl,·nole and indicaled 
where the oc¢uo I switching copobilib were 11,01 04 wou d be closing their do>rs whicn 
demonsited fo /eni. Whel uncortiolled z./mul·in ob Iosses. 
5*i fch.on is done, Ite ge•er load orn{,un•ed jeppestown 2043 
'0 40 MW 9.d ,/ Cer,ilec did nol do 'he As ;ar os malor retoiler„,ch os Pck Qnd Poy 

5«hing nocontrolled way itwoudres# wereconcerned. i-*cleorfron,thewockon 

In a daily peck on th,· nolien,]1 grid tbesh/eslha• 0 =ior problem »05 coused 
byioadsheading, Bosed on fournours aday 

A meef Ing *as fhen 5cheduled rer 1 8 April .4 d six dap week, •he sup/iers to F,k and 
behwan Es/m, *e me/cs ond „/ofy B /, nos,ov 24 |106/ s week - me eq..aler, Tel. (011) mu•IC,polilie3 At the mee#Ministe' Alec 334-6560/4 of ¢hree 8. hour working doys per week 
E•in (public Er•terpr,5es), Buye;wa Soi,i•I Anolhe, wo' of Co|cu.ling the colwos le (Mine'lliond Energy) 0,/I'l' V. Mccsa GDP of the coun,7 d y:ded b, the houis & Fax (011) I'* choinnon] 334-7140 -re presenf Ehm gove 
c Iresen•ollon of their expe,ie•ce on lood lood sheoding which resilted in o fig#,e of 

RI gliononhour Ther•ore,il'heproblem 
shedding ed Indicated,hal muole, and metros was as a res.' 0% lock el cool. il ./s 
dld ./ do ellocih Cer,Ilec *6 0,0 9 ven wolhwh,le •o pay a fliher pren'lurn For 'He 
On 001]q/tur•ily 10 P.sen' ond ind,taled Ihcl c©QI ond 50•e the economy of /8 courwry 
lood Theodii, had va•ous negoli impors e-mail: on 'e srstoms li wo' i,0 cared,hol enew The chef execa m of NERSA, crpu,de 
m,miwen,ondal"be,Dolised'•reugh'cod Mokoencr indicamd o,26 Auguit 2008 ot 
con-1. a confere.B on mir ng old nliollurgicol 

sibafuses@universe,co.za 
•FU 2¤08 '27 
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wosotri.k. The,alter 0. wos olso confirmed by 
Mood"s 

%©oogo ME" In odd,ion to ·his, ·he p05,1,On oflhe rand 400 

de•er,oroled /•g /01 time 

Alle*Nestoloadshe/Ing 
c=5¢= - 

"88 Locd cor,rol- energyonddemoid dec·eow 

Centlec v/ sed Irs ripole lood con// s,stern 
14. to monage bo/the maximurr demond os 

w,Ilas 'he en elyco•sur.pnor. 18 . 

The results el)Toined sive Mu# 2008 are 

.or.th shown in Fig 6 The ereig• ming obtained 
'ough ge,ser conlro is based 0/ I•e locl 

1--™COM..0.0 tbot 0 1 50 litre ge,ser with 0 2 kW elemen' 
Fig 6 8,'oem•05 1-d 6 6 hours k Heet woter Irom 20°C 10 

55°C and wnen 0 3 *W elemen'ls inmlled in 
1¤kes m hours lo heat the woler Meontime 

11 e eler, wt .0/Id switc. on every lour hours 

iii'ill' 
betwee' 1 10 15 mill//0 re·h.*lhe gey.r 
due:o radia'on losses. 

8 control philosophY e*ecuted by Ce/K 
, bosed on,he factthcihe ge•seris heoted 
iwice a do, and therefore Ihe on line is 

.., 2 // 9 .CO. limi,ed to six hours per do, The 

! 
average 

g.'er , swilcned on lo• eight hours o doy i 
unconlro ed. A saying 0125% M iheie/e 

09* be obkined fron• the ene,gy con,vmed 4 

.. Ihege,serthroughthiscontrolphilasopl•, If 
t bbrecolcuiated dltan5Iale•1020,8 kWI' 

per geyier per doy 

There ofe currenlly non. I,lon 1 000 000 of 
1heserela,Gingtalledinlhecour-7 11*5ome 
conlfol mech¤rilsrn 15 Ihefefore 'llowad 0, Ihe 
count% o saving of 2,18 'Whcon bc .bl• ned 
per :10•1795,7 GWI' peronnuml The loller 

M.¥-r 
15 396 0{ ¢he en,rgy sr,ving fequired by Eskom 
per•nrum 

Frg 7 8 0*eli monmum.m• Decreoseddemend 

The max,rnurn derr,¤nd or the sy•em In 
1.65/, Ihol invesime,1 ir the r,-ng breakers fourt•net o day - 30 6(maken on B oemfonle,n •os contfolled for fhe pait 
imclum 0,0, the ne,[1 f ve yeo,• wes likely average lo be swithed on 0,0 30 breokerg Iyeors Eorlier,hepov,ers##091ormedpad 
M be red«ced b, between NJ/bijj,-end on oyeroge ic be swdched off / diflerent ond /.c/of }heto•ojova oble ejeoncil, wd 
R25 b,Illonbpoi/thplmipwefieductn places. Due to'het,me limithemitching theefore/,p. demand xeolwoys limiled by 
foiced not be on rn nes Mbu elo Nret!9.r MERS. could done $ meons of the nreons of ge,se control Generc,lio• by ihe 
executive monoger for electricity gere-tier, SCADA system since one Instrudion 1•ke5 Forl Slreet Power btolion *05 done {or many 
indicafed that le cog of load shedding 3 minutes lo execute The impact of Ihe yeowonl¥dwringlhewinle,no,ths Ofiginolly 
ovo,nied**50·bill,or bosedonacostol lo·Ir•051.emendou-thenormoldo,to #ep,;er,lollonhodogene/honcopaclof 
R75/klh ol lhe erer• required l/Eskom doy octivities wer# totelly disrupted due lo 80 MW O/decreased in 2006+0 50MWdue 
could "1 "p/i, Fiom 1 Novemper 2007 the foct phot stoff *5 /,Ii,/ 10 5,.itch the Aotho failureoftwogenerolo••. Gane,clion •os 
10 3 I Jw,uor, 2008 thare was a shorkage / breokers on 0 00¢01,or,ol b•&,3. bio new lerninoled in 2006 due k) o lod, of c powef 
67 /Wh of eleciric:ty due to load shedd·/g connections could be done, m mollir,unce pwichme ogreeme,1 wh Eskom 1/ make • 

could be /04. ord no repolf. cou d be posible lo gener©,e I 2 morths of le yeor 
boking I truding figures on Ihe JSE lor,he done where equipment{/ded. ialeod of only rhe Ihree wintar nlar•Ihs 
weeks ended 25 Januor,and 1 cebmor,2008 
iespect,¥ely ,/con beseer,lha/he markelvif,/ Looking ot Itis In o broode, 6„im, there Fig 7 indicoles Ihe maximum demond of 
in,0 0 / ict due lo 'e foct /01 more shares are numer©. ind,colion5 I prole&&,Ir,¤ls BloemFonle,nsince 1997 Thedecreoseinthe 
were 5¤Id Ihon purcho,ed, resulting in losses who cons,aered ern,grot,ng und when Ihis der,und for 2008,s nolable and omounted 

MW o· R 5 330 936 and RI 147 171 respee pely hoppened is wos /st 50 much eos,er lo riiake 10 316 compared k 2007's demand / 
'e decisionto leove 'he coug 330 - ag o ""I' 01 the uncenoinly €re,]fed b, the 4,24% will oul growlh wd 9,74% Il 

-/ grow#1 of 5,5% Is hJ ken 11, 10 <34. .ricil, shorloge in the coul,try jn•ericlionclimpocl The conlrollable locd on geysed arnounled 
HW mp[,0 The inlernotionol Impocl 01 loud Idding t©40 MW duringlhewin·e, 

During the in,1/ /oges of lo•d shedd,ig, w[•equollyhorrifi, W,Airidqs Stnn{lord& Inarderlomai,agelheder™,/0 .queslwos 
Centl., wos required fo svil·LE 188 Nkl Poor,ndicoledthctlhac•ditroling/Eskow alsom/elorumma#moveiheoperc•lon 
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HESTIA 

r 
The HESTIA is a streetlight designed for the ligh,ing 

of prestigious roads where performance, aesthetic and 
light pollution considerations are important factors. 

The HESTIA is o luminaire that breaks new grou.d in lighlness. It opens c whole .gl new 

range of aesthetic posslbilifies while featuring high photometc performance 
I No ingres3 of dust and moisture into the lamp comparlmenl - IPSE 

I Nlo light pollulion 

I Standard colour: White 
Other coloufs available on request 

mEKANY) LTD / 
13 West View Ad PO Box 120 Dmar.sfoli. 1665 

Tel +27 11238-®OD Fax. +27 11238·01 00 E-01/ nlo@bela co.za htlp *·.w beticon SABS 19 1*i@ ...1. 
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/ sw,mo• ng poojs p• nps 10 0 1]me ,]/J & Should energw swild· ng be Imp:emerteo ond con bevlilised topetrm moinleionceodwities 
22h00 ·,11 06h00 Theie li no reese·why cooking be ror.Miled lo gas, O !•UMM,ul or, 111@ coal·•i red 'tah©i.ilhoul a negolive effecl 
5*,q,rning pools pumps need / operal dunng so, 19 con be obtoined on 'e nctiond grd. or Ihere/rve margin 
Ihedoyandcon/bute/lhemornir,peold. In Ifills•v•hertake, ,//occoun,thofcoolang Bused on actual figures or March 2008, 
add,tion t01hs Cantlec oskedcuitomers tolimil Is [lorle from 18h00 lili 19/0. it is clear Iliut q model *03 built /0 sin,la·e ·he impoct 
Ihegencd/opsfohonof/epoo D-Rs 09* it cor•,bures subsiontiolly to the national c: imp emenling the poposed t me zones 
hours perd* ir*Imd of the recomnended eight peck during •hese •eok hcuis Howe.,er. the From 'e model ir ·In* / tho' a saving of 
hounperday, •5ul1fr•igne,•rgY howng/ 1/,ueice / co/ing cond be »Md '0 826 MW durng le evering peak coii 60 
25% as we|| 05 rroverner,1 nwo, frorr Ihe cnily these hou„ O/y- couk ng Is dons during the *ined tr·ough Ihe i.#lernen·olion 01 ihis 
peaks. hed on 50. Dook i Ell©emfonle,n do, Und *heretore the soving to be nbloined jur ng Murch -he Ic ual sy/ern demor,d 
Ihe impoct c; the lalter emourded 10 5 VAV ihrough 'he irrplementotio• el ""loves reeds / ·hot line omounted o 28.263 IMW The 
de™n,]sov,®RJ00000'Whsoved per loboodi.elypu•suedin„aDSV inihotives. kiuol winter •s¢e,1 rlenond or,lounte,1 10 
month 9,6 GWh per 0"613 Proo• of Ihe imp•c o reocy exisls - @os stoyes 38,2 CD MW ond 'her/ore on even big gel 

were relied-out in the Western Cope when the sving wo ,/ be obkined during Ihe Inter L,Grpy emciev 
Koeberg ger,erator foiled In 2007. #+hs, 1 it is Mkw Tr,¤ accountlhaIEskom 

A corrpoign wo' 1/.ched in Bloe.6//in 
Boied ·hot 3000 4/ on 1 5 kW Indica·ec saving is required, per household fo, 2 mil ion to issue CFL5 In •he lower LSM grOUpS A this mewre =on render 27 63% 0: bdimdes in' 3GW of ihol 

6 01 420 000 :cod lonps were duing i osialled A 
/9 Mmig peok If a load foclor . lou, an, delriman / efeci to ct reqi.,reiner, 50% is 

•Ilow·up proiect would be lo urched ecrly n Iheeconomy No¥ember /0 roll 06 1 CFL5 in •he higher LSMs occepted, c soving of R8,4-mill on per doy con 
in Gloern/Mein. On a ..tiong bos...im be obto nac 4 Eskom based ©·, ogen gos Arce The o•tual cosl to imple nler f this would 
s to roll - 35 mil lion C b with a furbiles(OGCTs,r/,chneedncioeoperaled cr .·eir limited Tie *aa on der'o der scving 
irrpocj of 77.19 MW ind 202.86 GWh due to Ihe lower demord -he mocioid 1,ie wo,Id be bmited to the t rre 01 news 

e eigy 5{Mmie: Ihe alier ir·erver,I,on a,nownls broodca, 4ignldeporture ond orr,¥ol lines 
An ocli,e st.tegy .06 lollowed witi regard to 1 095 'Wh pe. annum 01 the norncl /siness Imrs lianl OfihnO 
toslreeflightsovi, gsin Certlec Afterv¤nous till 17/0 0 10/ af 5pven hoL's would be 
opliors were Il•ve/,goted. il W,15 decided 10 Jmplemen, +I•e Zoas evoilob e lo do business will· conipmr,ie• in 
c©ove• the ei,5ring 125 W nerc,7 vopow· 
M• •ps :050 W HPS j.•ihihe •°okignIGoogfofionh.me'o•,ludeofDu,bon onothert,inezone •32,5° ord ·hol 01 Cape Town is 17.9 This ex,5•ing spoci•g 01 the •treelligkt •oles Aw·lech' coljosses 

m.eis o dillere, 1 / 15• which tronslotes to 'e I @ht level would sfil be compliart 10 
59 ,rinute, tirredifference when the rotullon In an officle publined n le Ap. I 2008 SANS 1098./hough o lot ,• being / c abour 

Ihe e,crg• consurrption ©f streetlight5, c-le th. ellis 'ke. edi* irt. occounl c- Ihe Energlze mogni,ie, the oulhor 
/,cote•Itne cclual impol of nci te•ril icoi 

actualconwimptim inthe'(:se of theyar Ths proposal goe bevend d•ylight snviligi losse5 in Ihe cour,Ii·,t The non-lechnical k)5* 
Bloemfonte.n,islhgt•nnuo 5·reelligkerergy a•drequire50'embou 'bcodded"e In le .ul-/ col le &'imoled lo cause ./ 
consumotionarnwn' N,2,42960£49 ", 'Irea*exisngnourdlfererice W#hash¤u, overage demand nc cose & 476 MW The c.ruol ene·gy purchosedi An oe// ollen difference belween Durhon on th. 8¤61 ord laner is equoi 10 01,i,©:i h•lf of the reau,red overlooked concerning Retlighing ish Copefownontheviestofthoc.on*,itimpl,5 saving .dkated Dy Iskom / 3000 Mw 
= mum demond caused b, st.eetlighus thoT .mis mcipleoflime=ies is .,plemenled, 
©lae st- In k cose of 8¤er//ein hythetme,heeveningpeokhospoged,n'he Tr•energy,ril:x]clof 12934'Whrepresents 
s// lighling €onsuil*hon occom/ / D.rbon t,me zone, the peak wouid 0/ sor, 49,62% of the proposed soving 0126 TWn 
9,4 MIA 'f Ihe demnnd on the sislen· a,id i Ihe Cape To- time zone The res· of Ihe h s here'ore evident th/0 & con be dona 
I *...ng . 50 W H. ps, ina coul...id De be.een The. lo. les 4 ./m, Me•res eri n un,c,po6•85 1/ 
de,1 alld ceo De lowered by 1,4 MVA and if le linie zone diflerences of nc f on hour i,ir,roge r,on·lechnical lo550• ond addiess 
The co•ve,5ior, to replace Ine .1.ric. eo. are irrolemen•ed, it impliesthol Gauteng 'lle 5holloge n 4* counhy By •.pler,enling 
125 W VV Inmos wilh 50 W lips I.·,ps •VOJIcbcin••esan•etimezor **• heserneasu•slkeactuol ;ncome would be 
would fende, 1] 6,],inq / 15% 02169 „i,„01 ard Blol. m.ontein ·.nd NIelson Mondeic Boy Increased ond le expenses due fo purchoses 
energyconul'*ion c' the arse·lights H " wauldbc,nthesome'nazone would & low.red 

b is quonlified 60 mone·or, polues, 3 nelt Imp)emen/*ioncdhmrzonescon'.0 ing/r A,we /0/3//vohes /.ug.mme wpng & R2,1 m,Il,or can be ochied. The 'pad on Ihs Eskem cost 01 gener' lor' Le: u. 
10 I•.,s baed The m policy 10 reploce failing |es' 01 . cuire" propos o I o{ E 5< om to Implemenl *ensive open gob c•le lurbines 
125 W MV w ·h 50 HPS lomp• onl¥ cia not 1/ wo•Ic power berequifed loougmenl tlegenorohon con&eAa·,In progrornme (PCPI 
on a group reploternenl bo• In oddllion the imol,65 1hot cuslornefs neeo lo love 21% ccpocity of •he cool fired an 

po•pr 5lotions 
k.ip I,le .I !•e 50 I IPS Imp is 20 000 ' s •heircurrent cor••••phor ilit is assumed Iho' Allerr•,vely depending on the sm p, ai,lie 01 
compared lo mercuu kpour amp Ilie ol theircon•unnpl,0, hosgro,•n b, 5.-o,ef lhe Ihe 5,sle,•ope,olor !},esporecap•ci+, creole,] 
" 000 hours whkh impJies ..G• Ihe net' ght. losINvoyeors Th,•w•>/clioveodetrime* 
wo,ild te burning in Blge/or•ein duril ·,e 
7010 acti,it es and we wc, drol be :oncerred -1.11' *' 
abod foili g lomp, Juring 2010 ffhe ciouol 

20:86 
bi,inirn hours o• streellignts omount 1/ 77.19 

&!r-1,11111% 4380 hours 331 75,5 
Khine 1095 3•00 

f•,ei. i....g Ima200, 826 

he ene.g, ronsurnp·,or of the overoge Nnnl,Kj•,c•l•,Mi *4 1476 
•sehcld omou nis 10 1200 kWh units per 14364 

4 /i. orq#lon wn be d,vided in Eskorn 1* 26on. 3000 
ro Jg h|y t••fee rn 'e•u, 1. ler hcalillg, cook i n g % 5aving •1 10,¢ 
und +I # *eoc• categm -2 182% iscon•un.ing 

ona +hird each. atle I./•e•lin•enerer-ne 
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Irroocdonlerevenue/mele[+ric,}ys.5. Sonme' ¢c,nereoge the soly margin on ·' supoly 

6,9·In, Ind ensure s. bil ty a I I ..os and colegor, 8 municipe|Illes Cor,5,+rag oil theabo. the po.,bie sovings of / The 'k l' shorage i. tbe coont' nreds 
To pul . #i,no paTspilclive - the c•F·en' Irse i'ritives s surominsed 0 766 lo be acknowledged and engineers o„d 
"'plus 010/8 hy m incipalilies ord Fierros tech™/ s.alf need / be volued und 
ornaints to between /0 and i29' Th,6 Conduslon rernuneraled i,gher / e•sure they ore 

re'••ned in the lilli 
proposed "i,79 'c'Id hox on es•Im' ed 1},r F'Per figil ght' o rumber 'F 'c/3 • Th./*lemer·lion/•he 'CP..gramme 
/0, iuc' •mpoo M K24,6 1•1'bm/'*C'' Feltaining t. 4.0 load sheodhg ,[rplenieMed ig moiolly wrong becouse i#torgets pcy ng 
reve,ive The of Ihe Impac lower incorne •) aori,er ir, 2008 in Soctn Aff,CO customer, end ignores tne res/i„,bi,il 
ocnI qcvernrrent con hdve disos·rous,Hect • The dens,©r,10 implen,ent 1<>0/pheddifig 01 the respecive distribitors to manage 

£•&11*•*glhe 6 Impo<t own domers und ensure payme„f 
on fhe finencill susto,nobil • 0 •d servi¢a an Ihe cou,1+7 ·,or the forelectricigconsad. econon' 
&er, n'he Coon' • The Foct tho) 10/ shedding • Aconcened efo/,5 wos requi'ea lo,Trup'ge 

|r, a•elle 'i' 'cEcile •Menof. pe,to|,ling inlplriner,ted 05 0 &glution Impliet tba• non·lechnical loisag o•all dis46-b 
Eskom did no' /·e o val Je Of |ess 24 n 1 % lo obt'll a proper oci M suvir,gs 

poyfig cv fomers ·or/e lockof -nogement plon on •he tobie &•allas¢ome.. •o en50+e sisk. 
Inifiatives lo ensure 'hot oil cu5'omers p¤y for •106, ity ofthougn the, were a•ore I DIsctalme' 
Iheir consumF'lor, Ir o pio,ec• la6,1¢1182 & #le wolsen ng situction. Schedules were 

os the crisis unlolded Tbe viev.$ 48:ed,n /% 00% cre ina' 80,824., ". ir, Tbe:.bign 'he develped overege 

12(JO k/t per household • Custorrip, neao to be educated on the ohke author and are not necessor,4 lose / 
coisumplionwo' 0/mprioe ve / elearioN· Cer,Ilec 
and Ihis dropped Man aver/ge cors ur•/ior • Allern•il ie energy 5©urces mus' be 'lilised 
/340 'WI per house"id Non·por,9 foll,litle relionce eneler,rial./. Bibliography 
cus'omer' cia 70% coin mi'Ted :o sc.ing 014 source of elerg• /11 ' C Doriels..g, I Se,• Mitc A 

1..1..... 01 Deve/Dmen,/1. R-r. U,111 
elecl ity 01 or Sillce It bos rio pos'. effect . Cer,Tle' hcl rolle/·out I re moef &90,•DIE•:riom[CIIA,e,544CapeT-ISBS "itiddes lo odoress bo# le demond os 193-456789 0,2007 
01 •he,1 weJI us the energy cons'mpton tcachieve [2! Cle/11!n". Mu=04*Er,m, 2,37 Er-9 
In terns of tne :Itigfrcs re;acsed . 5.-s. the T 0% sovirg ·eqUeSfed ./.MAer ]62.7 - 2026, Go,·arn-¢N 

n August 2008 . VA· cans,# on c • hfUmplernd;1;kix=2 01 €* rtuu••Ar n,In# Morle, 

/t,4 bosis /44/ Dinpored + ihe sa.ng'arld Incieosethereserie mo,gln on MI... ... Af#co, Electrel gener•el •rd previo•ye¤rrelopiddoso¥919/ 1,86% The fe suppl, system wilou! en, negctive awl'll'll-•er{p D|,m@=I ." 
6Her exc 'udes Iny annuoi .*k. Jf an con Jo! irnpacM on Il·e econcmy. These should I.*90(]•,./. 

be ./ t,r• prIc·it, for Implemattion 15! 'Ge.*Il•¥W·TheA»,•1•Gul.,dne,in 
gra.fh 01 5% is /cop'.0 06 01,/w, 11 lr®le: ond should be supp/(ted by notionol Arnzil:•0,5.¥,docipc-™$.An-co•,Cco. 
101 6,8/96.oss•ved Yfic•r-fc·€018 ©n a 'ohond grwrrnment . .... ....... of E.r,¢11'68n, 81/ce 'coe,N. Wo,hrinton DC 

[6] R.........·,JB•Il..,......., 
bosls. 0, me line p•vi,lce#. se•en hove o Ihe• are bosed o• iourld and occountoble 0 Me•d, 3 Bgr•de.o: [VT,cln© •e*©n: iene$& 
lowerconsump• on ond onJ, doumoler,ga old .Inciples· 19 Flarnicity M•es, Offre *i•e•i, To,As 

. Ere.gy ,]nd dernard sovings ore required r 004% 2<101 
Limpopc hod higl•er.jmp'•016 

FREESTATE 

TRANSFORMERS ce . 

Manufacturer of distribution transformers 

11,22 and 33 kV, 26 kVA to 3180 kVA 
Manufacturing of mlni-substations 
Intermediate voltages 1000 V to 3,3 kV 

specifications) (Eskom =9¥11-apn 
Repair and refurbishment of distribution 
transformers and mlil-substations 
Mobile substations 11 and 22 kV 
Transformer oil regeneration 

8 - 12 weeks delivery *Es: ••a • 
Transformers. Bloemfontein 

Contact Free State Tel (05·1} 455·3333 • Fax, 1051) 433·2939 • Emall stephan@trfrman co za 



...... r•eports to 61 st AMEU Convention 

TI•,sropci,lioverstheper,odsincelhe• 1,ioncia yeor is R59' millon, 0 .,cn contacil'REI as soci os possible k> 
Coi.en·ion n Dub ir October 2007 R249 mill ci hos teen ol ccated •c b,lk discuss„e monerand request, d possible, 

in//„ove proecls ond R136·million / permisgion to *ns er lne lund ng c TheAM£Uis.pmae/edon iheNEAC b·, Amr 
2010 World Cup Host Cihe, The ollcc„on anelher pre ed Fowle, wh,le Sond,le Mophumulo refreseni 

SALGA. k Ii,tegroled No.ional tie/rficc·ion s to achieve 46 737 new connecligis , Sheri b" proclice 1/ir perlorming 
App ®at,ons From muniCipClitieS 10•Q1 ed Monr 1g ,;N[g 8usrnes5 Flonflfng Un,110Pul municipalities. 
R2-0,11,00 of which R,12-6,1101 -as 

6/e DME provide5 The secretor¢,1 and prolec• • DME lo exped le the releg:e of u,ids appli,x,•ons *or bul infostrucure rnQrogemer,troleglor+ne NEAC Droieds. 
mo<de ovoilobl• through tie re·goal ng 

Allhe NEAC Moca Conlrol meeting held 
Municip' pe,formance In the Puhs. 

c, 17 Septembe 20080,1 wos reporled 2007/08 programme· NEF 4 0/0 W.rrillion 01 the ollocohor of /'hdown,ems 
The 10'01 m• hicip•1 0110c••ion for Ihe 2007/08 oppro.irro·ely R595.million for 2008/09 The NEAC rreetir,w of 27 February 2008 
finoi'cia yeor was R467 million 9 which [ovoiloble 43 April 20081 had beer res© allha/heconneclonleesopplicoble 
R6C million wosollcco}ed'bulkinf.stn,cture trar6-erred tc rrunicipolties to dole Lm 1 Aprl 2¢08 .ould be revised. The 
proacts. 0.1, R134.million I29961 of Ihis b wasgoestea d„ng le NEAC meeting h¢ rliain eflect o th,6 deciwon li 1- the 
funding hod bee,1 Nnsfefred „/ September oll•lorsloanumb»,of mwricuul,le.mo•be INEPeKpell.' thot 10 Corneclion fee is-O 2007 with 8666 co•nections complete© eu,oF wildrowrc•ringlegovemmen,re.gazemr:g bp /,of@ed tor eleclrificohor conne/,or5 
atorge, c·66 756 /0/ctdate. process ·hot -11 ike place during O/ober rated 01 201 or less lor which sub,id es are 
Arlheardof.orJ072008, frlunicipalilieshud 2008. mELI Jresideni, ;nridile .aphumt:o, provided frcm ¢he NEF. 
received 56% 01 4,5 R467 .ill on al/co·ion le. ore con¥€ned . meet ng be-r DME 
a *ough onl, 41/ [R1963·rrillcn had RegionoIEne/,soticnMonage/[REMs•ondthe World Cup 201 0 electrical 
been spent This had tronslated k M 758 ofliciol; repsible lor e ean·,cation pro,ecls infras,ruinrre ful,ding 
conneclions reporled conipleted represenling in len cf the lorges• nunicipalilies to disc.Jss iNEPhavebeeng,•er,responBIbilily·or-ing 
25%of theirtiopoled iuu/0166 756 p,rformowe Amonglhere•olution.emo,oting 4,Icctionst.om Host/tyrounic,pu'ltles•or 
INEP©Hicichwggesledlhatallocotionswillbe Iromthemeelingwerereque•Sto funding Applicatons for fuiding f·on Ike 
williheld fam tr,05* who do pot perlorm und . DME to o#empt to ovod removing or n ne hosh lies sutrlin,Iled in December 2006 
ultimolely ·Iken o'vay dunrg *e November red K ng 01|„c/ims / /ecirl| cullon /mo.a/Ia/ainnatel,R2 billionbutord, 
F. g....g p.cal funding. R67·m 16. was ero. ded in ·he 200//08 
Municipal 2008/09 budgel • Municipailieshovingd,Hkullyinneeting 'loncial yeor 1,7,5.millon pei cityl ind 
allocations R136 ,-illlion in •lic 2008/09 Il e bu: Inessplan finar•,0 •,3•,f s J bm,tted asporl of the r 
the lu ol r•ui,icipol ollecolion for Ihe 2008/09 npplical,or 10 1hr NE- {01 lund'ng, to Pefer/v.les.*El) rearesenhotivr 

hts report covers ihe le iod since·•heAMEU Rep: 1 ore F+K an the AMEU weosim For . lers The ...sponded I on 
Conienlicn in Durbor ir Ocober 2007 A, einformulionof in/rested mode.· an·,clac*ed requiremen' 01 the PCP 10 /we 

•4£ in•65• &]$• heck Ile •Ilou•of Norre•. 
The KL Ii" heer, chnliE d b, Roy WI,land, Sign,licort points G Interest aging dulng Ihe e ol use 'CUJ melering b, es....g 
/hekw n, Electricilh, sLoce ' 994 0/ Ihe coese/the #c.rore an N. wolgfoup tolieop a •endo,{1 
In lages· munic,pal dislribuie ore elgible . Gu,dehnes b Jhm conne•'Jon of PV fo' 5 rr•uM metering' The •1¤ndord w<,5 
to nominote ./resertatives k> se.e In the s,5-ems $ d s//wor Relworks A reed niproved n Augusl 2008 ond M rex 
corrm Me@ These as well as o number 01 * iter/,ec tor the eslabl,Ad of avoilobieior up 

*unic,po|itie5, focilitole c·,d Eup,>orl /9 gu/el,nes for the use / grid connecled • load Oheddlng Due to the w,[le,pr/d 
in*•Ivenler'+ by a cons,deable number 01 their PV. Initic[IY a 'Vorkgvuo under Eskom ccncem 4/le. inadence/loadshedding Rese'/ 4 45tablished Ind In(|,JW technicols/ onthe NRSWorkgioups ' neving u ilegaliye ..c on ce.. re*'eniolives Irm ihe m[U M well as electricGI ne•ork equipmen• -he ESLE The Cornrldlee 403 r·?al en lour oceions *ce leclic,I;pec.j.ho• Es'om, 8qJ,per' egrablls'led • *4,o,•p ·c as,ess As the 2007 NEU Convent on Follomrg lhe Mpliers und corsullants The ESLC Iuve ill'JaCT. 
les,gnollonof,fichoe:Rhode,theh/EUT*chr,id agreed 10 €10/Ii/ a work group to ptduco 

DSM 51,olegy O.en·,pw A repc•,1 on tl,e Comi.N#ae fe2•ed 10 ¤A Ke,in Gr•ne¥•id of c natiorgl slcicard lor/e inlercwr,ertion 
of 

be i·s represe,/ e on embedded Eskon' .Al Srraieg" . E5LC hjgh,Ight?J 
George Minicipalily 14 gere ohog /,i/„,11 i,IC JC e 

the fic Ihe..iremenls of lihrit thot • ¢'epr,ciples hove become ..•s g; well ob.. ihellatolookohertheinle™•sollhe smaller more AMEU culp't Qnd MEUrenier,1.101_us•d guidelines for pod leger- "r Imvalltles. '5104/el>, Mr Grun'*old 1|•0,1 pievislir.|, |t is novi the Inlenlion •0 
Ss,iul yel been ovoilobletoolte/ /, EIC • Assel Moragerrent Prolect: The IRS 093 • Focus MAg-oun, has fin/,sed Ihe d,04 01 energy eflic,en[, rathe, Ihon for rile/1,1, PWar FoMes k ser.6 or •he ESLC laod Part mnogernent 1 (Minimum .qu're,ner' fer /5.t to caord,note Ihe technical oid odrfilliorative wonogemenl in the ED] SH /ich 6 ......yoll...gron/across 
odiwilies required 'lhe AMEU. Dean senl lo un occounling proditioner rl[Isectors 

A bied Monoi."29,1 Aleng [P'Al lunded forchecking as well os to / 9,6 South • Focus 0, ./.sur/le ./ sus,il. ble 
Africa for final editing. So•ng• 'I•ot odd voli,e to •e Mtioria| by &61% proindes ·ne secie,oria' 0/ pro,e syslern ord the rec-r, process monageme.1 rs as lor tw IC 2 ,/ NES • ..le•ng T.ini. Courses Esko. 'goil 
edended on In•itation k} AMEL nenbers • Encour.geille,irorrolionr•lil,avat,on specificot,[>rm conhnue lo be approved by the 
10 0/rid one of Iheir Gene,al Meleing ir, MM 

M ind /ublisned b, Sbcdoids Sm"b Al"o. Cou•6es' covering,•socs filling fo 
NRS057 ES.C meplingsloi +he remoknder 01 ?008 ore Movers / ink.es: 0.9, 00¢ 01 he ESLC „,cllows 20 N„vember 2008 

ociwi- ore reguloil, reported in le AV,Fl] • NRS 049:/¥onc/ Metennginfras,ruare 
e·Bulle/ and cople, of ihe P•Al Quarter, DAMJ) For #den#•al And Commen,/ &'Fowla•,AMECrepresenlative 
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Committed to Building A Better Future! 
Malesela Taihan Electric Cable (Pty) Ltd 
Ap,oneer in the manufacturing of non·ferrous metal pmducts in South Af ca 
ourser,1/5 indudetheproductionand supplyofthe following products: 

ALUMINIUM Wire, itrip' overhead conductor and pro files 

POWER CABLES · XLPE cable PVC Cable. Aerial bundled conductor 

. OPTICAL FIBRE C,4BLE - Heavy Duty Duct Cable, Steel Taped Armoured Cable 
Shortand Long Span AeriaICable (non mei I selfsupporting „ble) 
OPT,CAL FmREGROUND WIRE •OPGWJ - BUNered loose tube type (non-metallic) 
arid St'Inleis seet loose tube type (metallic) 

COPPER TELECOMIUMCAIONI DATA CAME 

-• . COPPER-Wire. stip. contactw,re,conductorandprofiles 

'al . G/HOUSEW<RE& WELDING WIRE 

' M,6- /*. 5,eel Road, PeaLeMaa, Ve•eniging 939.6•ten =ft 9.'h•Publr £/"outh'.ca 
POBoxio43.Vereenigng 1930 Gautenq.Republi•015*uth Afri. 

SABS Tel +270164508200 *, +27 0'64508202 
1.0 1.00 Emal: info@rl/'ec•Za Web........ tect.. 
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-h,5 epurt cover' ·ne 'clivites 'f ·rie /WEU Educition ond -rgining EDIH should be ircorporoted in c the NTD F EDI Hoidhgs 
Corn .imee for the period :,Ace the /MU Conve.rion in Durban In also *led IN· the LGSETA ond ESETAs we:-e interested in a 
Oc,obe• 2007. coopero ion ogreemert 10 ¤ss I in the 'llocol,01 01 furd ng 
T•,s •¤i™n•Ilee deols w,-n izues rel•ted to techni/ * ining o weel the th hod ren©,ned Jnspen 1 [DI lold, / wos of the v m 11,0 i 
d of munic-leledmi#dimbub, C»enllych¢,redby HonnesRoos the NT/Fw/thebod, iholwculd be /le,ooddresstheissies 
of Ekulholei, Melro it incluee5. in oddifion to menno• of the Seculive blocking Ihe ·oll-ou•0{troning as o I ihe rele•·ant stckeholde·s 
Courcil. reors.entalives Iron Eskom, EDI Holdip ond mvnicipol HR wosIc be involy/. The es/oblishme,1 of the N-[F hod been 
and troininge,perts delayed d.e lo le reed to oddress mony ol,er issues h Ihe 

EDI m ronment. EDI Holdings cl,imed Ihot le \ITDF would Three me/ings clhe committee here hold s,nce Octobsr 20(7 The 
ri,u•or iler,i•ur,5 ng from di•cussion shortb beaddress ng (]t ihese le key issues & a slroleg, {or meelings Iroin ng ¤re 

ond relention 01 /4 In / e elearic,1• dislr,bvl,0, Irjuslry , AMEU/fskon; Toning Sto,do·diSC;JOn Due lo the possible 
restr,;durirg of the EDI. the AMEU and Es<om hove been woling • /ERSER GIc/co,ions The Cow rn,ltee noted thot nceasing 
mwoid iondord. ng troning molenol foro,slribe,or reloted functions. numbers of /"ac-'are coming ine 14'nduslry vijcieigil·week 
Afte. ir,Ii/, underkking lo provde or: anount / R2./.ion k Ircining course Ihatdoes not coverenough sub,e I mallerlo meel the 
Tshwane Metro'i Tmining Mo·eriol Developmerl Ige# Teorn lor nee/of skilled ne muric,pol dii butic ne le/ricians. Uhlitiesore keeto 
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Self-powered Feeder 
Protection Relay REJ603 

Numerical relay for overcurrent 
and earth-fault protection 
12] J<Ailisiniend' tok. u#,1 fin ·1•ch•]c[[u· 'hnncircu,1 

network: an] with rvp:c.: apphcal . in -11.: n.·i unit. h l..in 
Unlch= fbrapplicationarca,wher. 1-], m /,wers uppi· 

1- 
.i,••t a•./.1/ i.r c•nul Ec gulte, d 

Proicctivcfunctions IEC . 

3 N ',• "*ir, :irreni, I im' set (D,Al'[I [13\1 ID j. 
3·phn 4,.rEL,rent. J 14 Rct (] n•t Or D 3-I) I>> 

Earth f.„iII, b set (D\1'l, Jl) 1 n IM> 
Ed-6/t. 1 86*. set (Insr. {)r Ill'C 11>> 
3-phas.Iransitirmer Inrush de,ccmr 3Ilf> 

Formore information, pl.UAC coni.ic, D.,ve Pad. an 
(011) 236 7204 and visit ux al ..ir „ebsitc. 

Power and productivity 
for a better world ™ Al:B 

u·ww.abb cum/za 
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I Switchgear & Drives 
•0 Conference & Exhibition 0,•* 

2009 

Technologies, tools and techniques for enhanced performance, effic;ency and safety 

6. 

Bi, •-I'lix-LI 
(P.OS Im '.001 L..... ... ......./....ibit[9/ 

Date: Monday and Tuesday. 14 & 25 March 2009 
Time: Exhibition viewing; 07h30 to I 9h00; Conference· 08h30 to I Thoo | 
venue: Gallagher Estates, Midrand. Gauteng, South Africa 

10 2•4. EE Rblishers hosted rhe 2004 Lv Switchgear, Drives & Controls Conference & Exhibi:/3 :0 34/r/,3 u nceri/ILy I 
the industry at that time 

• ye,n Im, global,sation and rapidadvances ILVand MV distribut,or and moto, cor:trol switchparand drive ted,nolo/es 
and safety p•ccices are pro,e/ding apace, while the re/latory fra'Tiework in Soul Africa and 18 relin, y/In,/ry and 
cornpulsory 5{andards. re•laL,ons and mark schemes bo evolved. 
Therefore, a, a follow up. EE Publishers Is hosting the 2009 Switchgear, Drives & control Conference & Exhibition 
to further addr/„ these matters 

Thinime. however. the event is being expanded to Indde medrunc voltage distribution and motor control switcligear and 
drives as a resu[, of the importance and significance these ore now assuming In Smth Africa 
The W los, of the 2009 Switchgear. Drives & Controls Conference & Exhibition rs to: 
· Inform and update owners, users, designers. manu factureo, suppliers and inst/ers of LV an d MV Itribu[ion and /otor 

control switchgear and drive equlpment on the curre/,safety, legal and r//,•brol fr amework and standardiation issues 
applicable in South Afrlca. 

• Thoroughlyconsiderand address the re/latory. standards. safety issues and concerns / th e induiry in an open, transpare / 
and in€lus•ve way. 

· Inform.,pdate and display to delegates the lates, local and inrernational trends. technolo/, perform/Ice effici/n 
sDfecy advances in me produc•, symms and applica•ions in this field 

cy and 

Inhance,hecompetitive position of the localindustr, throughtheadoption of the latestperformance. efficiency and afety 
eads technologies and techniques by consultants, designers. marlufacturm, ,upph/„ system integrators, end-users 
and owners. 

F Lead Sponso •//Id Sponsor 1 
1 Schneider • EE Publishers iny,tes you to parucipace, exhibit, presen[ and atte/,he 
1- -- -€Elic,!HE, 2009 Switchgear, Drives & Controls Conference & Exhibition 
-Tip,58&=9•• exhibit sponsor or auend the Cmfienivh,wiw,•,2•&-<-••- 

Kim Ullyett, EE publishers, Tel: 011 543-7000. Fax OIl 543.7025 E-mail: kim.I I%92,e.w.„ 

(04 91,9 
EE Publishers 
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Revolutionary performance... 

The Aurora PL-T 57W will soon become the market standard for low 

wattage residential lighting due to its unrivalled performance! 

The Aurora offers alumen package 01 4300 lune/ and is s,ableacross 

a broad iemperacure range with an excellent colour rendering 
index of R 3 82. The Wetinle of the PL-T Xtra is up to 33 000 Hours 

when operated on the HF-P Gear. The circu•t wattage for the 
PL-T 57W is only 56Wwhen operated with HF P Gemand has PHILIPS 
a weight of only 5 kg. 

sense and simplicity 

www.lighting.philips.com 


