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Our Vision is to 
4, be a World 

Class 
....." Manufacturer, 

Making World 
Class Products. 

All ABB Power af 
-, i :• la· Transformer plants have 

'4 3YLRI• implemented Six t Sigma 
,.lth; -• and are committed to Six 

f,• _-At-- £17• TJ• Sigma as the means of . 10- 4 2 - 

'ii5 improving quality. The 
,L goal is very clean world- 

class quality for the 
benefit of our customers. 

Six Sigma js a systematic way to improve quality by improving process 
capabilities and focusing on pro-action, ensuring the highest quality within 
the manufacture of a transformer. The tools for quality improvements 
provided by Six Sigma are factorial experiments, regression analysis, 
tolerancing, robust design and other systematic methods to reduce 
variation. 

Through elaborate measurements of each production process, ABB 
Powertech Transformers validates that its designs are perfectly assembled 
on the shop floor ensuring more reliability with more predictable performance 
data and costs. 

Contact ABB Powertech Transformers Al ......,7 5 
/'11- i" P 

Head Office 012 3}8 9911 • Cape Town 0/ 534 2881 • Duit,an · 031 700 5916• Email · Inio@abbpt•co za• Website . w•vw abbpil cola 
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Maintenance engineering: 
Rotek's unique capabilities 

Irl;G notio• Ircm Rolek Eng,leer,ng 

Rolek Engineering focuses on mal/enome engineering including /he repair refurbishment, life extension, 

turbines, gene*. 02 -u*ili.4 plant (e.g. pumps, va»es, crn-es, etc.), A well as pump statio•s and p4elines. 

Thiscapobilry ,5 suppoled liy Dne otthe 
lorged wor•Ops 01 ils kind ir 1118 world 
01 R:/ervi||e, copoble of 'achin,rg 
cqwpment up 10 300 tools, turbc 
generator plort /0 10 960 M., orc 
ting ormer repoir up la BOC MVA and 
765 / 

Roiek hos developed exlensive resou·ces, 
,nr uding skills, mach,nel 0,3 eq,ip.ert 
will, ".3 warksh)os ,]t Rosherville ond at 
rnosi Suu'h African power stot,ons, os well 
m „obile and con¢oinerised vor.shops. 
store6 and offices. 
Rolek,s on ISO 9000 20001isled com/ny. 
c nd Its '"Iriess rionogeneil symen· reflects 
¢|le InU||I|LICe /pr€•edures required to work 
on 011 lypes, moke. ond tec,nolog es of 
pawer ganexotion, 1ransmission and 
d strioullor, eqi,pmeit i ·K» -,»i¥143 

S„,Tw 01 Rolek's un,q, e cooal) iIIlies. v.hich 
trai•slale int co5t s¤vings for Ihe count' 
end tle cuslomar. oredeto,led os,o!|Ows: 

• Stolionel-urbneblodes./choperate 
in a highly abrasive hah pressurestecrr 
environmart. ore 'Arbished os new o 
o cos: of leo than 40 % of /eli ond customers notilied, thus prevenling • Roter hos developed Q wor Id Wing 
imported Co)5t colos,rophic •r,scheduled sfutdowns trorslormer core progromne, one 

• Terhniques hove be,n dsveloped for Remote cond,1,0, monika'ing is 'ls' elenentof MichistheDIKeep®on. 
r. enerolor roto• rewinds, wberebwe url/,1/en on lion'forrners €17[1 lire·randornie•oil inoisture;,Iter This 
copper hors in he roter ore ref u,bished swilchgeor. 89001•ng prevertotive traisforme<care progromne hos Men 
orwl re •sed, 50, ng some R)·milhor incli,•le™in'I ss successlul th' Re mo fily of soles 

rord r lore gn exchorge for 0 600 • bor i,fe.exinsion of powe plant o e for exp),1 - 10 Ihe UK. Ausklia, 
MW generotor Rotek undertakes the noru{.clure of USA ond mony Aincon .0.,mries. 

• Proed mon/glmen' Ind Ing,nee.ng spare parts thrcugh sophi,licated • Rotekhe,on wensive•ranslormero I 
initictives have en/bled Rotek tO Cet 'he re•erse e•gineering Ind lin,-a ele,ne 11 foch, which includes stroge·and 
liles of genera• overhail|s on learn ¤iol,sis. This hes mo,or co/ saving transooll logislics and infrosl,uctu•e 
turbines and associoted gene,/lors ¤rid implications for .Ider eq Jipment te'hng, purificol,{on and rageneral on 
¤JXI•larY /|C]01. From ihree months O wheresporesorenolongero•oilible. • R=te< h" o cooperation agreement 
under 40 days. ard where Ina customer v.Dule witi me Sculh Aincon Bureau of 

• Fo. ihe oas/2 5 yeo•5, Rolek has olherwise h.,49 lo reploce Ihe lota Stoidords, where 6, h'vo of tl·, S ABS' 
oper/ad ord moinmined ihe bulk equipm,t •norm.mperled) /1 c im.Ise ge,er/•s ore stationed I 
woler schemeS ir MpuniQIongo thai rroior capitol cost. A typlial exomple Rosharville, and t,18 cusioner saves on 
wpply woter to Soul Afrtcan power 01 spore5./.u·/clilie is lot of coil tronsportand lobour, which ncy be in 
51¤tio·ls. Techniques hove neen retaining 'ings, which ore e*cessof 60% of Ihelesling cosl 
davelooad / reple total medium mufoctured by Rolek /60% of Ihe I. i• fourleen yeors Isa commerciolised voltage swimhgeor paiels wh,le the imporled cog t. oped o unique I.m i. live• 'hus ensuring thi' 'he company, Rolek hos deve 

. I. sile moc h,n na tech,r,ques hove ix,£119 en/'11·9 ii M sove money-o both pump smliols. which ge re/lid 10 6 been deval(•ged, which cut down 
supplwoteron c 24.hour basis, need ils ask)mers ond the 

both the country price / mintenonce. os well 
0 1 be switched afl as minimising ranspor cos•5. Rotek Itcon be soid Iho-lorevery vod of urrover 
elek hos installed v brotion hos ado dave oped a 6-4 that 10 Rotek generale'. the :ounir, sives o .0 

onitoring equipmenl o• o number of r,leki white me'/ bearings ond, rond. 
owers 10'ons, as we'l in rros' of ·he togelher 4 0 technology =Ine, Conlact MikeCal'.Manoging Director. 

-O-03•3 m rhernical plan"In *e coun¢ry from *e USA, is able lo re€orn-end Ro.ek Eng neerirg, 
en(]bl,i•g Rotel< solutions to rea r,ion,lori•g by its cuslomars' beornig Tel· (011) 629-4455, 
so 'hol breakdov,ns con be pred :led problems. mike,cor•@eskom.co.zo A 
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By thoroughly evautins your bus ness energy Consumptior our energy adit w H hplp you rrianAge 
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AMF11 vention 

Forword 
by Peter Fow:es, pres,derl of ihe AMEU 

Pe•eplions of :he success 01 the 58,h AME' Conven«on will, no doubt, wary among ihe 520 delegates and 
their pgriners who aliended, depending on their expectalions for the event and their personal experiences 

over the four days. 

he nu„„,us etlers. e mc messoges and not pri. y lo whetier Q,y allo•vorce hus 
telepho,ie co115 we how tceived, 4'ess,ng been node lorsucn f•nd ng in Ihe Natio•al 
oppreoot,ori•nd ofienng congratulations on budge 4„he yeorbegi,ning April 2004. 
ii successlul Coi,ve.ilai, lead us to Nlise If nol, muc# of ihe necessci work may 
*/ mony were anriched by lEe aperience. n ot be comoleted Mirna Whether Prlinde 

Ce loir, 4 k,F oursncll, h¤rd.orkingleam il rece,•es any polrical support ir the period 
wos o rram oroble lime with enot M 9/nging Ileod ng u, to ·at onol and locol 
6 ham 0, d e,ntrmmer- during the ,f governmel e'ections I 2CC4 remoinsto 
pn"'sess,inpower' ure toelahonard beseen. Hthisis nolcleorondstrong. tis 
pnde Ili•t' sl oboul eve•hing corre 10@ether iry view Ihol very I,ttle movemenl w,Il be 
osponled Theleamspintergendmdwah,n irodelowordthefiro obiective 
Pietarmortzourg Elearic,4personne through 4 suppod, D Wl direct,Qn Il gives. mA the process wcs incred,bla os ¥,os Ihe clso beassentia in *cvirg-he conflicting supx,ti,e, hoppy disposition of the delegates. niessages eri,on<ill,ir /.11 Ihe curfer drift 
No event such os the Corvention is Mib:e of,he EDI Re,tr.,cturing Bill Who Delieves 
wihoul the suppor! and coope/hon of o that *wing locd outhorities Ihe choice 
large nurnoer o{ people end orgon,zotions. os to whelherliey ..,sh 10 /, o RED or 
They haye beer,/hanked pub cly ond pnvoilY not oresto/,sh ng the RED,osmunicioal 
butil m d be oporoprote in this publicoho. entities, is o wise rou-e to follow r to record occopred/on fo //coninbution |lwosihis with c collechie sigh o{ elief thot pro• ding for the future success 01 the modet,yo•.rsponsors. tliemEl. Afil,ules -heEDI-loldings/omponybagen iteord m,. / July 2003 Wewere lortuno•elhot //CEO, pro electr,ci F Sou-h Africa2 
ond the oulhors ard prese•ers of ¤ 4 Joperq 

PI irid,le Nzimorde, wos abie to shore wi·h 1 worriedduring the Comenlior'of tha d ]nge,5 -he Convection time, 'Eledricity Powe.ing the Calegates her plan, to breo·he life ink, 01 not mowing quicdy towards a rrore So•theri Afr c/0. ollo,ved for o wide ringe the cori ponv that -I steer auf ind ustry eHective distribulion il,dostly slructure or suffer 0• popers. fou, beng presented by speukers toward le degred end 5.ate I ho»e. on bet'oll le cor,equelce, of re ructuring Dy defau It from Europe Phindile/,imonde'ske, nole ofmEU,offe·edhinde©Jrver,ber*shes The,ast wcro for ine howiever come from address on Ike 'Road Ahecd' for,he recenl!, and oll the support -hal we can Proeide in Ri/ord :rom of Merzond Mclelion who, n lofrrea FOI Holoings Cornpany and a55,5+Ingnertoochleyehe//Is Shew,I• restruc-unre of ihe South Alrican electrcil need every bilolhelpshe bir,promptuondfascinotingpresention rcn get os I beliepe dis-rib,1110. on Ihe rece·,1 New York industi, selthe loneformo wo{ power fail,re, 111/ we still hove o oumpy road oheod, the pope m presenled on tie firslday hlhligh.ecihot weore oil m=gor- ding Phirde modeitclaorthots he i, plann ng on o re.1 proble.1 ·holface. our s eoice ind Jsto Re5tructunrg alhe inrl,isil,s ur issue thot o ohosed oporoach to the eslobl,sl"nerl of - the deci,ne 01 
hoh e•perianced ergineering :Irr ggedon 'or J lunglimeanc I believe -he RED# onc thot *he rip·fening oF the 
riiany partic,poni n the debate. and moly dist·ibltion businesses should be technology air odisor resources. forwhich neonrg 

cose fvers ore Eeo/ily sick of the lock of nomp etion wilkin 24 mon hs thereisnequicksoluhon Expenence:cnnot 
be in Iougl·t or ochor imporled bytroining moving »ord ne Gove•menrs whol ls not clear Is hovi lhe ring·fencing 

visionfars,xaanom.mmgorioleledric,fr ond /3/1 voluchon exer:,se will be We ore delig h·ed *01 Chris Yel o nci al 
d,gribulors lREDs) The uncertaint,1105 4€]d luided Many municipol electric,4 EE Publishers will be publ shing.the 
the elfect M discrediling the m.ess and dislrib.,tion businesse5 wo.,Id probotly Proceedngsolou.Conventim ItrJSIthot 
cemorollzng marly of the pkyers who ve not be In o pos,non m uihoertoke th,5 Our exponded oudier;ce will enioy -his 
unsureolwho//co,/ert©doil and+0 aerote.unletslheyrecer.eaa,slanuew'Th public 0-ion "c ber,al t from its conferts. 
will provide the lecessor, *und,ip a,pertiseondfunding I.unfortunotely,M Piler 0/es, pres,de/of Me•EU a 

re,B* copllcalirns or*i news In *he f ield 01 Dowor ENE'/E /150 publl'he5 r I••y••),1 
el ectfical englnee# Ih#cotlon IrduslrY. compony ..lect, product 
01 orlgirol relevant high quall' article' lechnok,gy people aldeventne-.¥,ell 

¥mot 11 ENEnG!/7 b• expen authors, ENER.126 p,ovides I •relevani .s. oplnlon comment and 
foium of communleoton for Ihe p€mar anclys!• 

ENE'?GIZE Power JOL,r,01 of *he SAIEE ·,8 e:ectrcal 'dusli. 0, ./'/0,/ A'iIci. and 
DI,Clalmer I tech'Icaliouinal. published by EE fo, SAIEE membe' In ·'1is field 

Publishers, in Er•glisti. elemn times pei Ar,Icles in ENERGIZE bY tre edilor do riot 
se. Stolement 01 Ed]10.1 

0//Im irg *he ....1 ele'lical Policy 

naces!** leplese'lline vle'+1 c, pos,lird / 
engineering In/* of Soull•e • Amca ENE1GIZE publishes lechnical and semi· Ihe 3NEE EE Put*hefs cr on¥ 0#18, person. 

techn lilli Stotemell col oricle5 regal'Ing The . lrn In addllion amces In ENIE'// 

geneic'lon. tion•nid. on. astrlbullon and b,• 011·e, oulhols ao not neceEsol replil 
ENERGIZE strlve& to keep iead.s abreast applcalion 01 elec•rlcal powe, ond the views 01 poslriols 01 the SAIGE. 
oflhe lalasllechnologles, dewelopmenls. energy I lu:•em anclg, Ihe ./. 
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Welcome address 
E, C,i G 11... .c,or of Pietermo,1,1 .g 

The Msundozi Municip•Ii-y is greatlb 1 included in fke Msunduzi Mullcipclit,'g 
hor>oured b be hosting he 58 Convention opplcation to Nohorcl Treasury for 
of the AMEU wilh M theme 'Electric 1, res-ructuring grant /nding. 
Poweri,g soulhe n Africa'. I nole fhal !he 

44. Prcoosols will shodly be reques-ed from st occ©son mis ciry hosted on AN'EU 
. ser.ice oroviders to toke ourcouncil-hrough nienlion was ir 1973 when Ihe lole 

the Section 78 procei required 6, Ihe r. Jack Waddy was inducted as vo.,r bicip/Sysle,rs&1 Th,swil p CSS by be es,den•. The Cit¥ ,& proudio rote il••1 follo•d we hove b, /Iso hod two prev,ous pres,deni a ring•riiirig ond(]55et •rfluallor 
in Colonel Ewer in 1935 ond Me Chodes exerciseto prepare for The final resimiring 

model Holl6 in 1950 
A The theme o politician, I would Ii<eto / your convenlion Oppealloyou s exfremel, 
to kip in mird Iw,3 yary importonlos/1 oppropncteas electricily 5 roto. y ore of 

the bosic os the services we cre striving to oeliver restrac unng pracess de,elop, 
to<11[the people 2, South *310 One Lmpim, istne •mpolonce ol lne corl fibul,or 01 
theirquo i• of li•ei it is also o key factor i,· elect'icily re•enue to munic pol Finor= 
s//ingdeyeloprrenl. ditu•ing 01 rhe elecmicity cis'ribution Eledricil· i.come represents some 40% of 

indus# oid I will be he M,unduzi Municipali17 vel interesled lo heor 
is making c o Jr folol revenue ond the contriburic, tothe 

corcerled eflon the // to /rod new business preseniho• by key note 5 pe{]kar, to Roies F und sorre R5O millionthis firancial Ms M·,ndile Nzimonde our orec to 5hmu|ole our economy Ina year. Then we must bear in mird our 
provide much needed employmen, Tie Msunduzi A/icipolily or•o of ron.tilubonalobligotiortup·ovidesorvices 
opporunities for Ille numerous poor and iurisdictior, incluces almo,1 50 000 foou·peopleondu#mofe!>beonswerable 
unemployedpeople,nouroreo loli,end cuslomers se-iced b' Eskon From o to 'hem 
our council organ•sed £.1 Investment politicolperspacixthiss,tuc,tionisforlrom 
promotion conierence in Piekermontzburg ceol as we would like common Ir,·fs Ind | wisk you well over le ne,1 le.,0 doys onc 
10/week Weofeveryanklouslatthere servicestandords loroll on beholf of ourconstituents le /surduu Mur,cipolity, 1 
0/onumberoficeorsthotcommerc,clond The nert55,ty to do xmell,Ing extend „bou lis a wa·m welcome / oil delegoles 
ridusmol developers use to e'.aluole on g luu,an hos been recognised byoul councll Andirg hs convertion 
investment derision and tnal o reliable. and indided aso flogshia pro,ect inour Weare very proud Ihot Peler Fowles uill 
qvo|il supply 01 /Fectr cil ot compelrix integroled developme·lt plan. Our 5110/ly be inducled cs Your new presiden· 
toriffs s ofter, b,gr, on rharlis! of priorines requirement lo nve/gate our elecfricky andossure nimoth,scouncil'„upport over 
We ore ver, aware of le not,onc: servicedelivery,Tie•hon mandpre[,afefor Ihe next-vo yeors. om surehot he will 
governiren, decision 10 errbark on D the searn,ngly iney,tobie reslruclunng -s linditto be o rewording exoer,ence. A 

AM.Ix:am,VECOWN,m 

It 
'3 9 0 

Y 11 9 + 9-4 
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Mb,kn -,4, Sic ;;640'i,wil•'v wh+irirdee vJ' w/'UMMOIUM, 8,9, 0!•{8uualu CI,). Ir'cmes 
/*ImWI'llk./. Hon/,6/,ur01&/Knoil./ Cli Wi;•n J•ries '//Kh,il t/:I CJ. I.e //00//,son'- o). Hon//9 Rals /-/1,0 C r Luno,•• ,/ 6c f•u•uje••) 
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Valedictory report 
b,7 John Ehrich, ootgoing presicent of ·he AMEU 

The past pres/denls in their valedictor, addresses h/ve oll alluded to the res/ru<turing of the electricity industry 
inimully with uncerlainly and predl/on and later with hope. Although uncerloil.ty, or ouistanding issues gill 

exist progress has been made and I would briefly like lo sketch to you ihls progress, 

Restructuring of the electricity Monguong (Bloemlortain) folio •ing suit, 1 
induslr, co- orl, en./trcge lerro's orc 
In M po , es I L ' I.obggerpidureofilieelectricalindus,7 .- 1 ' S ufe Allo• me 

to tionk At von der Me<we, Howord auciring EDI), r«o processes afe in 
mot,0,1,- e belrig driven by 1tle Depoitmen• whilehead ond Peler 04"5 lor Iheir direct 
J Publk Enterprises XDP[A and the in,iol.ene,tir 'he otle. reslructu.ing process. Dv 

le De/in,e, /Minuals and EnerI (D/El. AMI 

The DPE hos been trusted wi,h the Looking 01 06•0•Vr a•oc,¤ti•n, in Ike light of 
restfur,ur,n•• 21 the generctio. and 1hese,mpendingchonges, lhebumingquerion trJns:,11 •extl, 1 of the industr,•hich Is Ctiourse : A ,of the 'uli,re oithe NE J? 
largely Eske„, •eloted ond the DIME wi# 4 kl 

The //U en,o•strong d incognilionrclhonally s·r it,1 111,•, 5™ 1,••i. 01 •he irduslry This splii wilh its 88 yeors of *slence ond ,-6 we/1/ cf 
ir my view does res'lt n co·ordlial,In €*enence ond expert se 11 esa charaderist,cs problar·•en,1 r·/ /corefully moraged should roi he |f#) '111' Iri,1.,Cf• ard therefore 
Firs·ly let ne :/cus on the 'FE orocess, ¤ comn'iltee, cha,190 0, Peler Fowles, rs 
DPE Iinve Hsical,shed an Ir-erde®Amental *Wishedlo conside·L-jre cphom. Con*act 
To5k Te,ii,i [Im lo cli,ve Ike proce•. I hos lee,• r¥•cdp *,th wos VOn0Ll!. role· oloyers *d 
apNoir ec as theAMEU/SALGA representohm d,Ecus5ian6 Mi lokan place, bvt more d Pince Nz monde the ch 4 execulive 0Hicer on Ihis d Min oi,d good progres5 305 bee,1 i,pe•:aler]„ebet,•re £ •J,is illahon conike 

of the 
mode todote The piocess bosiccll, iniolves Holding Comporiy which '05 flroli, place Mth our 'embers. been esloWI,shed to loolilole-he rest.uc. thekillowing ing 

oflheeleclrict,dis'rib,JI,orindust,y Flrl,We It £ 1 . ew '11 Ilie A'AEL &hoL,d De toking 
- Thegrcuping st Eskorr Generohonintoo •rorn o|| bo••d .,dinsform,ng M us number congrotj/lions we •ish et,e·rolepoye,on you 

of genero¢ion c i., ¥,ith the we I, and 60[lyo, i,ss•• iali(ir, or•Dinpan• IDril·01 /u con be •10 0 
os wed 01 ar s, opod vie* to selling 00 30 % of E.kon. The hope pho· malle· The m• hme AMEUshouldlotcnlycoilinue·o rests Generation wilh ,au •rid we Aripub an is tholini-,all, cre looking forK' 0 progre, Ind 1 pe Pro mote *e present Inieroction be•een 

10% therao, should be lo bloc, evertual aslablisl·•nenl 01 the RED, members but & pro. de broaderse•,ce•to 
el·,powe•rr•,lco,Tipanies the REDs and unher o lid through o ma 

• le se.porolian of -ronsm %,ail from 11 is will· dig ppointmenl howeve r tkial I mui permanent slructure witli permal,ent st• 
Eskom FolioweS by W es•ablishmenl ot ment,onlhol celo•n ch•nges 10 1•e ¤races5 

hove·oken /6/ overt,ela/yeorond le&e Howeverthe AVEL has undergone change an independen· Ircnsmission compon, 
wl·del· ow,od "cent" Go/rrwer,1 111]ve ne beer ·ronsporeflt Consultclier wilh 'r Ife k]/coiple of yeam andlhe following 

Ilie Electncil, Distribuhor, Ir•dustry Re5trucli :10 Pr s hve cho,ges need lo be h ghl,i,hied 
• Theeslabli.I„„rrofollulamoletmodel 

forenergy Irodingcld theint·oduclior Commiltee,IED RC,hos not -alen ploce Ind • Changes 10 *he const·u·lon ¤ 10.ing 
of / ese 

compelilion. Represenlotives Iron ihe c,anges will hove o demaficimpar- „r boader membeYShip cr¢ tereby 
*e end result It 

AMEU/5ALGA howserac Is mi feel,/g thai stokehi'ders •rnproving represenION) conlinuc yor were excluded Irom fhe Mull, Markel Model Workgroup -his process ond I would + A proposed change to the conseu·lon, onc 
81·ongly recommend thcl .....Ide, which will be deol. with shortly to in•erm,Mentl, on the Generation Wo·k consulto-ionberevi,led -h,5 proc*hooe enhance represe,irilion on ·he Group. Recommendotions Ircm DPE on 4 w# 

these Dernot[,e,lbilier l/Id NCompony Execulive Council iniho*ives con be expeced ·1 cJ, 
course to finolize Ihe 'blue p,inls'r if we In rrY es,motion 'he w RE[)5 sliould be • Esk=in Dis rioupion hailrig become o 
cal coll,ilk' established withir five •aors -his ther /,I fully Redaed men•her nlhe AMEU 

These oroposed chonges ISiously allowsrux/litiestimelopreporeforlip • Le,esfructurincoflhest,udJ,es/the rrpact 
REDs I would upor D,st,6,tion and therefore oc ,„e 11·at the lollowir,g be AMEU wilh fu,tber ref maelings ir,ement 10 6, 

hove members. beer held bekeen DPE ond DME noied by to During m, le,r,i ot officecne ai rri,go/. 
co·orcinale this • pro¢e 5' Keep counch informed by regu or was loer,honceport cipation "councilor•f 
These *rucker,ng proposols could progress reports to Cou•cil cr,d Holding i,W olloirs of Mhe AMEU lo t·lis extent I go ¤ 

lorig woy to resol•Ing some of 'he Compa,y en.O.,raged Iltendonce 01 i ounc 0, 5 01 Exrn 
frustra¢ion, IhoT mw,clpal dls·r,bulors liuve ' Keeo stoff memberL iniom'ed of oronfeis mailings. o,id oven went os/ras promoting 
exper,enced w,&,ssue, such as monopoly • Where 005„ble miriniopallties should Mendonce /hrunch rreetifgs One 0,1 +he 
gererat,01. 1.0..s.·,issior lor fis anc ihe b g ringlenrelheifurde,takings,nordeno PC|itic/| sur.(855es of ·he year wos tie 
bro/er dom,nont position & / Esl om hold s beowareolwhcl#,p.aeportmenle,loils inclos,on 0/ AMEU Executive Council 
on the supoh induslfy •Co-ojeralion andinlerocab/Reen Poll#cion,toli.e SALIAPolriccIRe-erence 
Tuning nom to Ihe DME DrOCess which &•ution (Ind munic poli·ies Group 
d,recny lillpacls on our merrbers, -4 .*takeplocetoenholceandsuppom The AM. •moins on ossoci,Illono* 
process hos Deen slow, sometirres slolled Iha process inluenceancstolure /8011'hostoloo< 
in 919 opir•lon.or.I {re5tratl'g formembers, ' Mel,Ashoukhoketheleodinenr¢ RED ·ohealtendonceolthe Tshwan/Conveillor 
bul neve//6 I thir< tha· 0, imporanl by form ng e,lhe.r 5/poroll. oper/irg n 2001,·he //<hofa Ho s ·nee,ini ,r, 2002, 
rr,lestone has been reoched, a tum ng polnl entities/rully f edgad bu m ess iii i# and here ogain this nlo'ning, to gauge lie 
which 5ho, Id pro.Ide Qs all w:th hope lor We hox seen progiess con lfus issue w th respec- i, enims 
the fu·ure Proo- hersol ,5 s,Ming on sl€]ge. Cily twE,i Iling been eslchlished end row Th,6 r,iusl oe pres,•ed 



AMEU *8th Convention 

Free basic electridly Electrilication Eurden but mora importontl, t. inter(uplion 
0- cuslorrerservice ond supoIN The AMEU The proil,lon of free bos,c electnoty to Mon,cipolities have om*e lost ten yem hos Ihrougl· its legol Md stot.,lor, commiltee res,denlial conwine,5 in the couriky hos contribi,ted elormously /0 the eledriA,colion 

beer, iraughtwilli oroolems Alte, .11Ui KI/1/ of .he courtry. The process nos been suggested certoin intervent ons to help CUrb 
s 

eledions n 2000, elecled pollicions were cenlralised. streor ned ord managed the problem. However a notono dnve more 

keer to implement free nosic electria/. ond efectively in rece/yea„ Furher refinement necessc/10 {OSM,community irwoliementin 
understondob'¥ 60 However -his resulled is shli necesq Munic»]lities mu• stemr™ng #115 problerr 
in cer,I n minicipal liel providing the free [•n·inue /0 porticipcte in '1·,6 program and I .vould,hoeforelikeloappeal kitlle.>Lli•(i|.8 
ser,ices while Eskom and otherg did noi. Ihrough our reprasentot cin crl h Notional prese,1 to participate in s#uclufing a notionol 
Dkeloo lock of Covernne,1 polic„varying Elec:Infication Ad.=ry Commiltee furher drwe ·¢ oblain commur ty porticipction to 
methods were used to inlroduce theser,vice, eir/le inunicipolities lo deliver Iddress'hep•blen. 
resul.ing in some cugtorners receiving the Emplor.... equity Con,luilon 
services,Wolhefs not Thisled lopolilical 
pre„ure wrilin ierlain oreas to delive• cod Wi-hn I le pocon / 1/nsfo„ 10·lon a,la In con=I... it,5 m¥ limi be !81 thct wilkin 
i pailic'/flor Es:Dito deli#: re'lri,climin electricit, deportmeits Misl five la 'ever, years Ircri, i ow inony pos,·ive 

Goverimenl hos,n-roduced a 101 onol pronate enoloymenl equity i„u„ Eoch cl..,.ges will heve "<c,iploce T*inrl,jsl,Y 
ri,Lii.Irl'All'shouldnoveonernpbymenlequ' pol•cy and both municipoli.ies ond Eskon asweknow,Nouaywilbe•ery'Fle»,1 We 
policyandmimplemer,lahon m firding / difficuil to meet te plogromme with however mihe *Mel J n motor s#.eholder 
defined goak. It implement¤tion is 0 10/ th/lhe poolof ir requirements le in order tc proreis, ran ni,d m,s con·inue to 
pre,le/,disod'vor-aged indiviagolsqualilied deliver In myopinion Eskcm nfiuence seem •eticent he process to are thot the end 

to ob,orb some d the OR_eng,neen lechnicions and lec,nologists re•ul.„benefic,/-ooll ou·stok/oldet. costs. resulli,g in d wit' muncipol mparience, is ,miled municipolihes being reluclantto enler,ne© Il iso 
such candidates hoge olso huge lask onc mal resources will be E*mal adve* for 

service level ogreamaq,5 with Eskom dro•r upon to delhet 661 I om confident 
nolpluced suibble results' Deonng in mind Fundin, ofthistreesepice /01,00 problem that,•recon ootointheresuts. 
Ikerelatiwly 10. munic,polsolo•5cales. 1·is and the monies provioed by, cenprol terek>re necessory th.· processes 68 Cioiroarson, I would like to close by pulin Governmeni, ukingthe Eskon· stonce into AMEU ·,eeds thonk n@ the AMEU place to odoress Ihis Issue The lor givi,g rre le 

account ore not suffician¢ The funding tok>rmulate, aoblepfOROSCiand subm, coportui.i·y of serving yo. ii Ihe .Hice of 
chonism needs to be reviewed 

/ 5 10 SALGA lor consider/ion pres,denk 

3-8'1@ 
verlhelessil is rrperotivet,olthisser·gice I.ouid alsoli<e'oexpressmy Th* 01 conductor and cable opprec,¤*ion 
impleme,tec os soon as possib e and 1 to the Ts'vilne Mari Council for their 
uldreques,thotmEUpolilicall Mmbers * elacricildi,Ir butioninst,tutionsin Sculh support. the members 01 the Secutive 

ecome more involved in tme process 10 Africo oresuffanngfromine impoctollhe Cou,cl, Jean Venlerol Von der Waltord 
in:luence the Minislryo/Plainingand locol Ihe{' / conduclor end rubie. The nagot,ve Compony, my senior /04 members of 
Govemmenlloronaccepable, procticoland impo/resubing/,Dwleuncon,rollen Ihet Tshwone Electric,+Mandlo oil members for 
s,eedy solution ofcolduclor,note,1/ is w increasng cos· thel·suppon. A 

1-he JY(sunduti JCunicipality 
is proud to have ##oF CHO 

0 
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t, 2 6 E AMEU ]11 MI]1 111 
LY'*00, L- //! 
+U24' Convention, SMRN 

PIETERMARMBUL 



AMFIJ vention 

Inauguration address 
b, Peter Fowles. #corring preside:11 c le AMEU 

It,5¤grea /: "irane pri.,lege form€ 10 
be stondirg '"as prebirter' 0403 
*aocinlior, for the e iwo years. The 
AMEU 1,0, Of p• iernely ,ich ord proud 
history ondl l, li•e ii,y F,redp£ essors, will do 
ever01·ing wilbiri ¥i, priwer lo upnold its 
ideolsondob,ect,ves. 
Let me begin oy exend ng a few words of 
thonks. 1 
Firgly to ou r immed•Jie 00,1 pre5 i den-, Joh n 
Ehnch John, you have Ive up to your 
comrrihnen'of'chonge fo'Ihe benofitoFoll 
und ! would like •0 thork 70u or youf 
entl,+Irr.I,cond ded ccted leodership over 
the past /0 yeurs I •vould alm ike to 
e,press .7 si,icere #inks tolhe co.nc I of 
the 'Asur,duzi Municipal ty fortneir •upporl 
8 underslending 01 the demonds of,he 
pres/cy ond far ogree·,9 1/ hosithis 
convertion 

-To m, Morn in P/ermoniburg, rr, tink 
ons oppE,ot on lortheireffols in prepanng 
brthis convent on ¤ 4 for their support while 
lam owoy on AMEU busire= For mory yeors 
m y wife Mon yo and daughl-, Bnc 9/ on d 
AshleigH, iove coped wilh m, Frequem 
o osence5 irom home ar Ike AME U. They 
haveg·ocicus!,accepled#,/thisw, conhnue 
for onother t" yeors ond I m to thoid 
them wita Imy hecri ·Ii,liti F lii'II I i·i•Ij IB:illiwi HIE r iht, HIEI / lili'mi Iii l'i'11'i' •1,1,1. 
Lodies and gentlsne n. the vano• corrimmee, 
of the AMEU hove ocdressed numerous 
issues of inleres- or concem 10 '5 |ocol outhorme• Me merroers choice cs t whether who do nol 10,0, this process way end 
2 er the ye/'s. '•Vithout doubt lovgh // thei wish,o / i, a RED or nol? up like those in le low mac' scenor,o 
3 issue that noschal,enged te minds of • Whol •0, Il Eskarn'• ieodion be +0 IL, end we con pictere the resultir@ inA/ny 

nive courcil and O.3 indeed, M of irte/ion to sirip it of i# distribution s•ructure as o lorger Eskon distribution 
urmenbm, bro number of Years no¥, hos assets ond hond them over *o locol ¤rea logether will c le, s ong 

been Ihe res'rjcfur,r@ 01 the electrIc N a•thorities 2 corpo·/ised ·nunicipal dig•rib.,tol 
dist.ibution indust) Arumberofollerng+escenariosspringlom Alololwo,ermcystillflowonderthebndge 
Bo• are we any lurher forword on Ih,5 is6ue Or alolysis of these cind other uncerrol/les bur is mi conviction Mohwe should o;/ Fe>r 
thon we were 01 'he lastconventioni •cing our ,/us'ry. One of ·hese rould be ihe 'Kgh road. Our ma,orchollenge Ihen 
We have baen privileged doylo have had looelledihe·lowrood'weworio, inwhich ovenhene/fewyearBistodelerminehow 
Phinde 1,9 e or Immorde shore with us her vis no progress i, Inorie ·oward or, ,ve co,posilr,elY,/lulence¢heachievemen 
onc plans for the formation / the actiev n g tle infer,ded restructu ;no 0- Phirde'sv,mor Ithe. o p wish +0 r.wey 
ductured al. Inihiscose yumoer/lhesmaller,cndmo,be f°Phindeourvelie,twishes forsuciessin 

nci-50 smoll, Her message is o,e of hope that perho / 01 IrJnicipal disfributors *umble her endenvours ord ossure her /hot he 

b].+we con see inlhe-0 eseeoble lukre onm/[Mindlings/bosesondcshotgeol AMEU#ilbetheto,uppodhertarolloul on 

Indsloodequatel, mainlointheirneAK/sf ihe best dut,or. ii,st us Ie AMEU hos 
9..'...511, mi·/ tha- IYUmpri./g newer ber, able 1{, con carry out recessary supp©rled Ike Ind/ /{whe 10,1 88 *rs 
best se,yeourcus¢omers natus,imle sysler,1 re,nlorcemenlond expomon, whle Il·he ry,eon#me, thelightgarekeplbur,Ing 
04 co limrcial manner. I like ·c cull •hls being pressured by Iheir cuslomers and le anc ele/rlcily ser,ices ore being extended to 
th, high road·scerum. NER to keep *oriHs low onc Improve their rrany neworeasin South Af„•caby ded,coted 
There quoi ty'f supilyondser,= I5 ·possible/01 

are Ihough. stii I Jrnbe f rreriond women who COffyDulihis EMS*1[l| C i of ,orne 01 the,c dism,outor may collap.e and 5ervlce. clen unoer reso•rced in skilis ond 
uncera nlies thal could fuMher delcy the Es<om be required to ·oke ever Meir und l. Ilh,r<youore unwng beroes©f Dur 
Process ond le/,.ur pal,ence and resolve ,/spnsibililles? This is, 1 believe: 11·e olle, cal,ntry and J Afeic-'hese"e hope and proy thotone s,enmere do/0. 

postulcled duoring by defal;t' scer o will De re¥.arded lor your efforts • 'Mih eleclions iu. oround ihe corner. 4·'i|| Ibe Perhops-le,elso'm,ddlemd'scen= Hem. Ladle,ondge,ilemen. 
rel#onl notionot Ihopelhaieock and government 

polit cic enlightened local a/horiles ns see ihe ED• o iumber of ever, one of yoL will leove this convenhor reslrudu ing Qs 0 
top prioli·Y.or.dgive been ph resolve to rirgierce ond corporall•e 'heir hoving en:cged Inde end herieom by Ihe experience. 11 
11•erece:5or¥ ele/c,••an,¢ein+he„(innerof/ityfower. imiytemertwish•haiyouer,/Fyourskyin suppl? . whots !he intenim /nd morerecent,Mongoung our 'ovely cily, Ploterrnant,berg. 
the of EIRe/rucluringl a re I look fomard n -he•su• To rry k rlowledge, o nu m ber ol other 5 ·o being 01 serv,ce to you end 
RED,rfiuricipclenlitiesondther Those themEU 

w¥,n• Dye•y conalg thls optlon. rrtlier,e,*,wayears 4 
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The REDs: making it work 
by Dr Shi,een / med. PE Power Sou $ Airical, and Relph furnello, PB Pozer IU< 

The Eleclrlily Supply Indu.. (Ell) In South Africa Is poised to undergo fundomenual change mer Ihe /exlfew 
yeon. The impetus for thls change s•ems lorri I commifment by Governme. to Implement its policy of 

res,ructu,ing the industry, the guiding prin<,ples of which m embodied in the White Paper on Energy Polky. A 
key obiective of Ihe reslucturing policy is to achieve c combinalion / increased wmpeliliveness and focused 

regulalion to ensure a self.Auslaining industry ullimatel, serving lo benefil the electricity oustorners. 

The re«clu nng of Ihe elecricit, n stlbillion incustry Tul 41 'heir roles ard fesponsibilities praterence for dowastic Swoollers, 
sector EDI) has Bean /the forehoril, fle ES[ in moking,he RED, work. Po lure lo do so eioncm,condooliticatobledive5 These 
tronsformolor over the j.st decode mo, res/i,the pelormance oeing„verely 42* 4 nclude amp oyment 
culminatng in O compre,ensix seclor compromisea which would impca on the creutic?n, subs,f•LS,i•g Ihe poor, ibsic,•Ing 
reslrucuring plon be na oeveloped for sustainabilly 01 /0 enlire / /e 5,ccess stralegic nveslirlents, onli inllationo• 
implament/ion This plor will see Ihe oflha RED, irillemed,wir tarrr willia arge rreosures, etc 
integrat,or /1 5everal hund*d alec-ricit¥ extent depend or' the *illv.i·I, whI[h tlie RED • Locko mragemerroutonori¥ Ie SCE 
/ strib.,10,5 linclud,ilg the electricily business* integialior proces, s inaraged Itig 85senlifil manoge'lent ¤re often re5tricted I. 
ofmun,opu tiesand E,kor, Distribu-lon),010 6/ he RE[)6. once complete), consttu-ed. controls ond pgulctionsthot Imttlip,i 
5,*Regiono!Elecfriciw),sinbutomIRED©.T,e set +e stoge tor extracting ·be nluch. freedomoldecision-mo<ing Tneres„11 
De//,ent/Miner/l,ond Eneri{/ME,In „4////ben/*40/ovebeenthednving i,111' ·...... induced tooperate 
5outh Africc has formula ed Ihe steps onc the torce beh nd lhe restructunng efforts There more like civil semice deponmentstholl 
limetramestorll·e re.In,ounng of Ihe Eleclricily , , c, huge •pec+ tion Ihol/e R E Ds MII achieve commercial e,lerprses 
Dislribuilon liduil (Ell) The si• RED, / high levels of service deliver,0 eHic,eni:) old • Inodequole 5tairg pan culorly 01 
68 4,nred iriltialt kon/1. drifenccd eledrclly suslo,roble f noncial pelor·nonce, *theMise rrana./rialloal WI,IlethestoHinuiribers 
busine55 unij of the melropoliton oreas o Ithe,eeffols/culd have beenwcs-ed. n ihe SOE ore usually h gh n order o 
J..pectedthor;.orn Do, 1 If RED forri•alioil n·eel n.·ional employmenl creal,on 

his poper draws o compcrlson beti,ren the the RED, -11 con·,nue the groress o cb,ective„ M olle,1 -he :05* •hot the ke, pe·lo,morm- s·•e owrdeiterpises (SOE] inte,•rohngthe r,ngfencedelect·ic,9 business 9.Fl 're noic.Mirnpnoily 'ilbd for The 
and privalised ertarpnses /nd !7065tlgateS 

unils of ion Inodd,on, thesolanes paid tillie m uniupalities ald Ed:orn Distribullon whethertkie RED. as SOE can bee,•cted 10 until al le busfrieSS u/S wr/rn •he RED SOE mc,igers ore well belo,thok 

Vi=e 
in 

./Horrr'.ce,rrprovement:imil.'to 
geogro phcal gren have been incorporaled pnvctised ertarpnses The result is IIiol raprise, ,n c her cauntries 
During Ihis infegraton pe•iod, -he RED5 Will the mostskilled nonogers will el rot 

Strucural ond process issues that .culd need be deu],rig will" compex issu85 invo|•ing lo work f.r SCEs. 
to 'add,essed I sellhe sloge for er,hor'ring 

people, procasses and systems, ser;Ice • 'revolence lip. il col irlerferenre pedom.ance ore identified. De roles h 
del,•ery e«,clency anhoncement e.tobt# 1 three ke, ployars Ohe RED Mo rgement, te corruplion and nepolism In morly cose' 
o souid 6,.5,ness cul're and improving polit,cal Regulator ord the Sharaholoersl iobs ore ollocoted an Ihe bose of hove to 
6ranc,cl per•ormoncE In monycount·•s, the 0-filiotion, agrm,ve credil marger,lei,+ pefform n the RED integ-alio• period to 
distribution restrucuring processes have en6ure t,e 5 J.™s of th e RE D in the medium polices ore no· encouraged Ind toriffs 
yielded signfficant bene;im Inlhe UK, between cre tern oraidentilied kept IDw ;n orderto retain popular 
/90 and 2000 Ihere has been efficiency support. 

FI'lly, p.ormarce compc risons ore o /- impro.ement c• Bro•rld 250 % mavured In While thesetocto • ma, be orevolef 41 in betwee, r.4- di,tr bution ul, ilies in the UK and lerms al ci,slorner, per employee. • s 1·as SOEsindevelooing muntries, iris seeding 
bae E.0 n drim, by o red Uction in the number of Austrolio providing on indicarion 01 ·he conclude " Ihese fcaors berefits}halcon bee•pected imm the to roderise RED 's 
employees tfom 96 000 i, 1990,0 42 000 theirtrin5 c oric ·113•Incable es5ence of SOEs inthe ling,lerm in 2000 It s Nall known W SOEs w beencouraged 
InAuslfol,Q, bev•eer 1 994ond 2000 Stote trlere enierprin reform and to behave like pri/,Ised erterprises hy 
hos been efficiency improvement of 25/, Pf'v•/sation unde•gaing the process olcommercialisolion. 
C150 rr:aasured n armi of customers per The dehole SOE I. d,reded ow whether Il is belter In -his cose. the to mm„se 

te 

employee. Beiwea,1990ancKlinthe re'ormwo.ac.w·=en?arpnses(SOE)orto Ils profits ond Its nlo x.ners con be rewarded 
UK Ihare hos been o reduction in minules pnvollselheml.vebeenongo,ng formony b,r'rleansof pedorrnorce related bonuses 
Ics* par cuslomei of neo'ly 40 56 ond ir nerades •,•Il cino continue to rage wall ofter -his process's been.inder *yn .ero 
Aus•rol,a here have been red.,ctions n RED formetion H le s well recognised tholthe Pow er ulilities ,/ region pr n·afily dnver, 
minules losl per cus"/CS h gh os 64 % performonce e "e o.ined enterprises. 67 1,0 'Orld Bonk 05 0 precursur 10 
Some commentolors orgielhatthese !8¥e|S parliculorly n the developing world, has Privallisonon oft"le,e SCE:.Noh• thstond ng 
of herefils cor only be ocrieved if ihe fallen forshortollhe evel,ofper;o.inonce thepoterholforcommercalsing SOEs,lhe 
res'ruclurng isaccomponied by ¤ chon/ir prevolerit In pm·of,ed enlerprise Many key weokness thotappears b be pre.volen, 
ownership (ie or,ofiso*,Or, of the aer{,stok]I commentators. ncluding Ilie World Bork. n SOEs, when compared to prlvaised 
ut,lihest Othersorguehalowle„hipdoes hoveorguedthotns-on],haves·o'eowned companies, sheinherentdimcullythollhey 
no:manerondog jong/slhe.nimulonal erferpr,ses been inefficic9t in mon, h/,0 in pers...ng oronr end /6/iercy 
crrongements ore ¥.ell designed, s.rilk]. c©unlries n The recent po/, but thM this abiedives Tliecentrolproblenin·hisrforo 
levels of benel,-5 con be achieved neliciency is in//re,11 ir the ownership of re|045 10 1he control. occounlablilly ond 
Il is ge,eroll, 8*pecad Ihot Ihe REDs will iheen-arprse and rhol privot sed componies monitoring of monogar5 wl-hn the SOE. 
ochie,•e 5ig,ificarl i'nprovoment w,I in /lway•perFormbalter. Itis fu/herargued W,!h B.ililic c>,inership, propeny rights ore 
pe•ormonce ove, liane, aue,Deconomies thotthe poor pe,formonce of SOE's can he diflused ocross o large nurber of 
of scole and s,ze, enhanced/,clenciesal p.tdown leo m,Reof bclors, includinr, shareholdms ond no ind,viduol hos ihe 
improved govamorce or ingernens These • Mullip e ono ofter, contradictory obleclives nce,1*ive'C I ncurthe subskirlin I lin'molion 
loctors, in themselves' moy nol besuffic,ent setbygovernment The SOE's may lip cosls requirea to nan,lor crid con/r/l the 
90 "sure Ike success of the RED' It ,5 equidlooch,evecorilmericl Drofit•]nd SOE monogemen, Control mo, be 
essentio Ihol.he yorious key piayew in the loconlribute,0 meding sociolob•eclives exercised 'or the public by the stole 
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burucrocy. but Ihis for m 01 cor•trol is we•k he Impoied rinl• in exce,mi,nol and RED Manoge,nent Ihe Reguator and the 
or 0 /.sues obie„„es /h/ con,rod,/ cleorly defined cc 50$ 3 generol, the Shoreholde„ Inalional Gov-nment ocal 
enlerpr se eHiciencY. Furlhermore. with soft broo, Lorilicting obiectives of Gove meninrd E.komi. Itisessentic| ·hal 
budge, constro nfs, SON ae#+ will be government tend to be satisfied ;nor ¢h€ Holdi,g Cor,lpany e·,sure 14/1 the 
covered by governmant,hu5 nol encourogIng opt,mul rronner il the SOE is given oclivities / these ·hree poyers orp 
preden' performcice minagemen# Wh commerc,/1, locus/d obiect;yes to, coord,natedia ful{Iltheseroles/4//Ivel, 
09 ownership o possible mecban,511 far incorporme le impoct of meeling only In ihe followIng seclion. we descr,be the 
conlrol *mleslhroughlheCOpital moNels, Ikeessenuloor commercal'*lives role•,halthethreake,ployenrruslperforrr 
where share prices will be linked with ossignedtlheSOE. du, Inq t.e RED Irlegr•tio·, pelod. 
peribrmance, ond .Irderperlorming compories • ./.crl ............6 4/ Roles of key 4 players be *,vroble lo hostile *okeoven Tne SOE will be unchle to function 
Thus.lhe apito morkets car aclas on effeclive eHecliely ,f ihe, ore nraged 05 TheREDmonoge,non: 
exlerno| Mulator' nunt· Ihis governmel deponments subiect to ci,il i' rnay n¤the Durl,•g the RED integrotior) period Ike RED 
poriculod, affact,ve ,n 1he rel.·,vel, smoll me ru!as and con•ls The SOE 

Ma™]gement will bp t¤5<ad 4 05-ablishing 
copitol mo/els dthe de•eloping world levan m•negers must have the ouloncm, to the founlotor 'or susminao e RED toke Ihe decisiors and r,6ks In re5ponse n "velopec econcri ies. •he ifip." of lo market noporun" The g"# /"/0/up /e medurr 1,0 long term In 
Ikeoyer ' re m ira 'lls,•ly related to 5,2e 11.1 au'onam, musl be bolorced 14 Ae acd;hon. ihe Mor opement should also seek 

inlemoleticiang solholsmoller lim M recogrilion lat the enterprise still need, 10 0[hieve sl·vit lerin perfunnance benef,8 
m 

¥38 likely b alce cogild market dopline 101]e occounk]ble ·c gover,ment 11,,5 which v,i' sen'e i meel the expeaohons o• 
an 6]rge firmsl. The question w need5 10 pie/lo•confl,dbe/een/u/nomy/nd ihe Ir,dustrv afier sucn o long owaied 

beaddre•5edtor•he EIii&•# acco-tabli,fy can be descr,bed os the „sf,ucrunng procm. The achv,Nes she.ul 
whamer khe REDs, ling 5tcte owned, cgi• need forgrecteroperctionalaulonorly lon: on,ri ..rovement5 inihedlitribu-,ononc 
'chieve avels of partormoice similar 1,3 6/ / ihe sorne Time „reoler #rotegic re·lo,I paik of its busines. inp|erre,Im. those experienced 6„ised d !5trl bution occountabh The l.or/5 of Directors processes, procedures, Gy.lems ond componies,ne:harpo.t5 0%'ew./d Ines rf SODEs shi,u'd comprise independen' ©opfoprlle munagen•ent,nbrinohon sy*m, fEe stote ownership 01 Ihe REO, wilh oll the lechnicall,quoliheddireclors. ra·her,hon The,eoct,disconaecategomeco666• ossociated troppl/s tnereof. cor;strain tne 
level' . pe.rni¤ace enhorcemel politicoloppoinlees *on Ser/ice devery 
ba achieved ond 25#Wishing d 'paroprale evolcid= "d y. um Ihe • m n L,I,om 

incer ve mechonisms. -he performance h order fo esMIAn fhe &, indorion 6, for RED padormance „nrealistic? Are trie.e of trle SOE onymeosureslho+needtooetakentiensuie opoins, ke, periormarice ]Inproved and susto,nable ser¢ice de ivery 
indicators (KPI's) should kim the ruis o; Ilie RED monogeniert should: thol the state owner•hip of the REDs s ./ 

100, 10 24sucm. 4 kheRED, evoluohono™j,ricent,ve,nechon,sm The • Develop a sound bus,ness cul-ure triol Is 
KPI'$5110/Id be deve[opedon the basis of • Crofificorion and s,•plificolion of oinedolmealing'hem"ives 
r gui[)116 budgeling and linonco ob,ec#ves G.varnment wil. • Develop opproprio¢e monagemen, in gen'.1, foecils'ing oroces,e5 Morogers und 

impoge % .ple and somel inf2•na••or mes systems o ne· cor:trodiclory oilecfives or fne SOE I•fl need odequole xentiyes k> • Deye op cczurofe asse' reg"Ts 5Ir ve for ler·ormance impro•emenls 
compnsing both non commercial 9,01, kent,wa .hem lor 1 9 sloil sliould be cor,5.shent -14 |ong-term esset 
economic, politicil, etc) ond commercia rranigemen'policies 6./ .*eper..........els 
048025 meno# commerriolo#ecbves over which ihey Inve control. The Estobl,sh and meet ·he approp, ote 
wi<£ re,ull in decreased commerc¤I mmur,prntior needsto be cornpomble wilh qwl,Yolsem 0 4,4£?f suppMF 
pro it¤oilil, i the 5/E in|ess provisior ,5 4,,i & se,·arso Iho· iha Tost,k lied mndards 
rrdetocoMAN leSOE. 9off ton be /1.c:ted 10 the SOE In the * Eslablish processes a,d .slem' 10 
While r maybe uncve,doble ond ,n foct same vel. the,els'riecdtoremove * I monoge Ihe,r:reosed geographical 
mirella for le SOE to meelsome non· ooides lo Il·e retrenchmenl of labour Croos 

comma oblectives, it is crilical mt /.lch„ny .©sul/,Illo,o«soN,olkarsw,0 • Esloblish ond xp ement opproprlate 
Ihe S OE is bu ·dened only wilh Ihose non Ore 10 longer,needi custori•e, 5ervicporrongernents 
ernmercialobjeveslhatitcande•Iwilh , E5'ablt„, „iher/compe#* ·noikM • Introcuceeffectivebilling,meterreoding 
In an ef•chve c nd eflic,ert meier It ,• envar. em or ..,opnote fo- Ir Indcustomermon/gemen'systems 
Ihereforeessentioltholon asse,smen· of gierral ·eguk on Operchono' b is expecled ihot significon, sha m 
each obiac-w be mode lo determine cjoromy impliesa focuson coir,merclol performance impro•emenis con beochieved whe her ihe SOE a in 4/ fha rr: / /,06#bierry which implies *re/Dn· of bU©cusingon'he·e'dpo/soFFhabianess 
effedive polil ,"s'rume,1 for meet W the deuslar, mok,rg ond occepting Ple duing le RED inte•rohor perod obiective, Rece„ mperience has shown Anano/,rrolic•ion, 01 0 decisions 
H the SOE 6 in mosl EM.... case5 nol *lie In stch on enviro.mer,lihere „ 0 fieed lor 
most eHed,*yehida forochieving brocd o hardbudgelro·,froint, e. debl/wred • Conduallh cad,j<i,?C•Ubj,/01,OJ///1 
socio economic obiaCtiveG suc• 0, b, the SOE .ill not out.ma·icall, oe • Esta blish orgonisotionol /.0.1 ores 
employment Inotion forthe poor, Int cove,edb,thegovem·ner,111,uirnirric<mg consislent Mt, business require-+s 
inflo•,Dio• poiries, etc which -4 be Ihecapitol morkel disclk mechonism leod.9 10 
benerse™ed through sound hs:/ ond found ir' pr,voled mo/:815' Com,·,err,al 0.. inmi'ulional streng'heilg •ligA 
monetar•Pollcy arct ·al,il,•is o poor indicotorof eflic,•cy quelinfementand IB 
On le other hand, kmay be oporopnole in ./.lor,5 wilere mofket Imperfecllons Improved oparot,Inol ellercy <lower 
to #sign 'he ob,ective of price d or w'ere gover,men' imoosed 0/* 
subsidisction 010-r con/ine.10 ihe disto,tio.nei,/ Thus. ihere is o naed for Improvec revenue position (pos,tve rl SOE In such coses, I is essen¢,ol •'at regulotion which moy take the fomi of flow, lo,geted Copex, increosed reh•• on 
the f nand impod of the subs,disollor, u,/Il.foutoutprices. nvestmor,1 ek I De quanilfied ond allovied tor in le Once these 3-raigies hove been O/ Into i nplemer,1 perlormence mc„geman) 
per'Drmonce torgetrig or oterraNely plore, Il is nacesscry thol Ihe role Ploye' systeni 
provided fort·.roughosepofolee•nol p,c,therpolinmoking il work Inthe South , Eni,rce eflic,ent ·etoil 
Wing mechanism. Thus, noss,Ining Afican EDI /here manageme//Me„ ore a ble nurnher of 
ihe /jeclive, ·0 fhe SOL the plcyea w,/ o complex sel 01 interests ond Fi•oiciolperbmonce 
comniercialobled:Yesshould,lon-le responsibilitie, Intfuspoper,*{0(use, • 4// oaw*definitions o[ fiscal 
whdenoncorommloblec'Ivesshould 4 poles of th•ee keY plevers namely, " mponsibililies 

12 



AMFII 

• Develop RED ·nosierplan -hoveregardlome 'ong tarin sus•a,Kbilil We 6/leve •hot netionc Gove,imen, 
• Es,oblish capital ond revenueoperat,ng of licensees and 'lle need of Icensees *c be should 

policies able to F cnca he corr,ing oul of Iheir , //mul(depolic,QroundIe EDI • E.iablish assernion. gerren'p,11.,i Ji£er.sed ocivjlies, 
Set fhe rule5 forslrofegir occo•ntabilit, 

. Develop budgels 10 meet policle„ So. inonuishell,lheregololor,srequ,redto meosurement 
Moste, plon requ,renie.ts ond liscol ook oher cuilorne Interests. encouroge ermine whict· non comrne.riol 
respens,Dilities impr,wemeninefic,encyard "blily Ii, ob,ecliyes shouid be ess gned 10 Ike RED • Esioblish oppropriate KM 5 I nonner ./ensures cng·temi 4....1/1 ed which should nol 

• In•plamen oppropriote finoncial Ind sustoincb, ily of phe RED's Ilicensees) 
• Al,ow he RED freedom to no,oge its Occotnt!/.sy'lins : corry ot,t Ihis mission we b.lieve 11 0, the 

r,.stomers 
• De'lloplin.Jncillior...ing.ocels regul/orshooldfocuson. 

The shorenolders shou d NOT 
Develoo h]Mfl bosed on leng run Relation:nips Interfere marginal 

. ntheday /,dip nonogcment cos·s 
• "Dishocooperctive, non·od'ers'Mul of,he REID 

The regulaler retol,oinip witf Ihe RED, avoid Ihe o Be wrvoved Li c„torner nongement 
The So / Afncon ElectriciN Regulation k Nokes el c-her turisdictions policies o the RED 
of 2002 Ill /otes • Ensure thot regulatory process is • Allow politicol interference in Ihe required 61 tlle Ihe n,ssion 0% tne ®non/1 transparen¢ spec,(cully e,eclric,1, mono@emen'olt" RED 
regulator, oulhora is +0 regulate th.e ocj which •I., •regulole in o manne, 

thoi,s Ironsporent ond loiril In general, 11•e sir.re holders should be* 4 
elear„ IMppl, ,nd:/7 In occordonce J ir, o cooperotive non-Qdversaric mar,nerlhot 
theregulologfromeworkembodled,n.hs Reguiok,o Ponework ¥,1| pncouinge the Impfoved peiormance 
Act.soustoens,ireth/lheeled-kity.upply . Put,lish piecise delaili of regulolog ofthe REDIa<inglullregard/·heregulan:ry 
ser•rice need, of existing and lutuie prirli oles and poliCie5 fr(]rnewii,K, -he logis cltii enWionneit and 
eledrlciti ""omors ore met in Ihe wosf . Emb,Ishoregu(of.)71:me,Mbiecons,/ent 'Ok#,21201?Cf Cher#,ve, 
eflicienl, cost eHeclive ond su,loinoble v.th,heRED,*grationlim/oble Comp¤risen 01 perlor,nonce of rilonner,Viek•olsoconk]Ins#longlist . Ir con,uraion wlih the REDs, develop distribution of companies .///0.07 Pone,ples. Mo of which o.e ecano„,ioill, 1*iobja rel,obili/, quaj,4 
/5 •0||0/5. Ba 01 orr 

0- suppli ond quol 4 se™Ice stonraGs *0*,g or a cross bmdef 
compwisoi 01 eleclricil, dislribul,or regulate in o Inanner Mhol suslams and . Approve torilfs brsed on cost refleclive companies il is imporall to recognize & encou•ages irr©rovemeni in efficier' ./15 o large number of problems Grae when economy ond rellob lily in eleclricty supply The shareholders efficiencle5 so osio enable *e supply end demand lof ore compored 

electricity to De mel hovina rer„rd ·, T m. shoreholderswillcomprls/nolionoland A recen, EucloctrIc repor 12 93 Ihese 
pre. ing G©vemrner• policy;" localloveri,wip,?;ans possibly bkon. d,•1.c„••ie5 o•· 
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• Cost levels var¥ among countries, which able ta sgn,lo/17 1.F,Ove 11·ei, re abilm, oerformon(e /the TEDs,hould be measured 
Influences le loll cost loper.ng a perfo,mance ogoin/keyperlorrncnce,ndicaltors KPIslthot 
distribulion gr:d should lonn phe Las,5 of on evaloo'ion and 

• lifferances Picducliy,/goins noccour,ingpincples, tax i,cenINernechorism 

legslotionond oburlegslotior moke |•is-eonouslydec.Btocomoore/oduaivil The KPI 'howld be developed on the bosis 
ildifficulltocomporeoccounts ligure,t•tweenuth'les,nlesomelurl/,din,1 01 r,gorcu5 budgehnE <Ind fill,0/clol 

• E-mantal foctor,sucho/oreslind ne/rmindocross bo•ers However, f wa :Dre=05tirg processes 
urbommicg con inRuence the cost d choose customms per errployea m en Mo 41 and olher stof *Il need odec Jole 
ooerotions, o nd moke direct companions e=•„48 of Increosed produch/then be,veen ince,-ives 10 :Irive 'r performan•e 
ofcompanies dillicult 1994 ci 2000 oll the slotes in Aushalio mi improvements Irce,R schames for·hes 1„11 

• The hislory of o coun•ry or regior h. c sign, cont „'13'rovp„.r,13 shotld oe developed based on he 
dired irnpoct on the electrict, I, is interesting to role tha* NSW ond pe,formolce ogoins• lorgets overwhicn the, 
disrribuhon net•vork (e g. ihe age pr/file Queensland Icorporotisacl utdifies) made hme con:rol Their rem-rohon needs to 
of Ihe grid will reflect the panods of high improvements of 78 96 and 63 % e the Le compamblew,th ·he pnee sector so ht 
economicgro•) riprovemen/ madein Viclorial (pr,Yolized /em,Iskilled *obconbealtroded/the 

• Anumberofolter{"tors 015'make't urility) over the sone panod In ·he f,||y REDs Mgolob/c.clewhowldoeremoveoto 
•ilficult ·o compore th, perla.Inonce privolized JK EDI, the the /.nchme..101 lah{]urthol rest,Itin in·provamen# moy ir 

of e ecincity d,5•ributors across producti•i•y inels.red 'n terms /1 c..... |/.ffs of worken .no/re no longer needed 
borders 11 is more ccmpiex to to allow Ihe REDs lo rneel their per[onn'„ ce per emp ovee over N pe od 199010 200C herchmerk companies in cond,nons. 

wos 250 %. Over Ihe 50:me period the tofgers Cornri,erc,(]| profilabi,Miso poo• 
which wry slrongly, os the choser indicator of e#,ciemy in situolions where 
modelmuslikeol'thesediffererce6 imp•ovement ir, producti# rreosured in market ,mperfectlons ./ or where 
irto/cco.In! Th 5 Impliestrie r,/ ·hot terms of unils dist·iboted per employee Ks governmer/·imposed disto rtions exisk 
internotionot benchmarking cor 200%13. Thus, the•m needforregulationihotshcub 
produce erroneous conclusions th/ While these-gureswaula teridlo indicole th¤i fokelhe facrrof controlofoutoutpaces Ea# 
con be domiging k Jsed for ation, fuliz pr,vallzed utillhes could achieve regu rle.ile, 0, le ke, ploye,; 1, Ihe EDI i e RED 

RecognisIng Im d#·cult,es it is ihe levelsolproductvitythoncorporatisedulilifies inienlion Mr.,ogement Ragulotor ord Shoreholders, 
0% Ihis poper to use the Ille cross border Agures must ba Ireoted with core Fm•4 should,ecoeze ond implementtheirrole,as 
compor,sons simply to illus'role Ihot full they represent o relotively smoll (bul ver• oulinec Inth/pope'/mokeihepr=sw<I 
pri¥0*1/9 of SOEs moy not be importontl sampled F+,iec/corparatised neces,oi The Folding C. 0.17 / need to play o 

22'••ndsJitini•te 
1,|ites. 

".'&.'.'.J 
Secondl,t•fiqi,resdar,""'w"e dec,sive role in ensur• Ihol lhe des and 

efeis of outsourcing which ,5 much more ,spon'Ibilitie5 ore well unde/wd or/ that 
pertomiance thal toe creation 01 the ore,/lenfinthepnvofizedulililmil,aninthe RED's s »le//vilies/hkeolrgersored,recteoot 
•p••b•'••,de•T•he••.••'2mSO•s corporohsed utlitles, Once ogo'n, 'ro• •e fullilling Ihese Alliough the -voiloble 

Ferspective of this poper Iherelore il l r to irtorm.*,cn Is limiled, expenence from /her 
sov Illot if correal, itru/wred ond 4 be 9/mined by looking 0, 4/ monoged jirisdichons wculd indic(•01hat even tough ia 
the RED'50 happened nthe JK¤*Austrolia Austrolio 06 corporolised utilille5, 5hoLId ha Iheyare notpnionzed the REDs sliould beoble 
oble-oproduces,gr,di•ai,lprodud,vit,goins foocluvelhehighlevelsolimprovement,n presents In in'rest ng./. allictoriowen wire deliveg. ef{,cienc, /nd sustoirable downlhopothoffullpr,vot,zollon/le/SW Con'luslons 

...0 .*rmoncetholisexpeckdoFIhem hos loker, the corporolisalion roole The aulhors have worked an reforri, provdedilif70reconedlyshuclu•d,slofed 
Rejigbihiy regu|otion i d privolisotion issue·• irir r,nil direcled an, ore given the neciary 

IDvernrwn# regul/ors ond ul,litier „1 outonorn, to managetheirbu/ress 
Inell three iurisdictions considered ,he numerouscounlries ir,<]cdingSa,AAInco. 'he The slruclures ond processes Iholhove been reliability 01 customer supph improved UK, Australio. New Zeclond. Singopoie.,AI pul Inio place {or the restruduing 01 Ihe sig,if icontl, following re/rucluring. whelher Dhabi and Afge·ili,la frorn the expenence elec:Iricity distribulion Indist'y in So/h /im through privo*i,o•ion or corpora•isalion As obtoined in :hese -d oTher inkions, ond set Me *ge lor sig,ilicant Improverrent In h 
0»cole-pleo/.theper'od'986'0 fromlhepon¢sroised,ni]„soo/rtheoutho, /do.monceollhell. Thenextweps'o„irds 
2000 le customer mi,ules lost in Ihe UK, bel,eve•,lot-,e RED, con be modeto wo,kond implementolion will becruc al in ensuring,he meosured in terms o{ c 10 year rolling 0/la•e me high Wls of ser,I{8 delive,7, success of Ihe proces5 8 s essef•ioltho·,he 
overoge, reduced from 146 0 91 minules elficiency ond 9, 510,roble l,norc cl key oloyer5 have o cleor copre:,ct,on unhe 
(38 83 WI,h nearly oil or his improverment per=lonce ihat „ required provided ·he 6 le, ho,e to pley and Ihot theiract,v,•les 
oc¢urring poslprivatgallo, · In NSW the following w tsore,mplemenled Ina•Igning oreop,opno,elycoard,noted,oneet,ng,he 
reduction in coBtorrerminutaslostred Jced WEDoblediyes.,hecornmerciolobieclva como•lf™softher•In,clunr•. Thesuccess 
by 24 % ond in Victoria „ 64 96 should dominate while non.commerool orfu,lireofthe REDsinlhashortandmedium 
in ,he UK incidence & foults Imecsured in oblecbve, shoold be imposed only In lerm mle, lo a lole e•ent, depend on how 
termsof 0 10 yeor rolling overoge . SAIFI] eceptional ard cleody oelind coses. well,hese rolaom underslood and Ihe ·nonner 
overthepariod 198610 2000 reducedfrorr The RED, she.ild be given commere,o,ly ini•hthey., becorrledout 
106 to 97 [8 %] inierrupliong per 100 fccudnblach•slh/rcor/,olethe,npod Acknowledgements 
connectedcustomers Overthesome /re of mae•inion•iheessenliolnoncommercle' The op, nior: expressed in t·lis p,]per o·e Ihe faulldurotion Irsured„,le-of o Obledives-ignedlolhem Themonoge,501 
10 year rolling average I SAIDI) raduced the REDs mus• ha,8 111. ouloi•¤my to take 11,e enhrely#hose c theoulhors,hoexpressiheif 

gralitude ond rhonlu lo their colleoque, Ior from 178 10 111 (38 96) decisions winules o nd risks in re&,}anse to rrarket oer 

connec·ed customer All of # ·breg ooporl,inilies Th//7 83 feroulonomy m Js,be the ossisli nce in preporIng Ihe /per. ard to 
bolonced bytne recognilion thot,ki ente,prise ¢hedliertorsof B Power in eh AInco -d lur,sdictions (Inside ed m.de 5.gnill< ant s*ill ileed& lo heoccounbble I government le UK for per/ ission 10 publish the P.per improvernanlsinal raliabiliN,J"irrt 
Th,6 polenlial willirt bobve*ulononycld ] i] E/l Regulotion B'11 02·09·2002, Elear:cily 

Il .s DIso gererally Hue tha· Ihe largest accountobilit con be descnbed m 111„ r J Regwic·ior Bill (1© be inlroduced'MInale, 
improvemew *ere mode inlhele v priwhzed for g•Mer Di••ot•D·wJI *4 but cl the I Mire. g o. Energ• 
ules. howevar signiticont improvenle'ls somehmegreate""gicocco'niabili• The [2] Eufolecilic repor' Pan Eur©pecn 
.em alsomode incorporohsadutilihes From bc€]//dira•Morsoi REDG•ouldbeselected Benc..... Ele)!. Disllon 
le/.spedweof·h,spoperlheralorallsfair on o mer,ocratic basis and comprise Componies 2003·230·00 I Des 2002 
lowy/hot,fc/rredlys#uoured/ndmonoged Independen. Ichnicallyqual,iied d,reaom. [3 Data ohianned frorn .1@Irrl publ,r.·lon• 
Ihe RE[kasco,poratised uti mas. should te rolher thor palit,col appomiees The everlhepenod 1995•02000 A 
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AGRELEK, WLTH ITS NETWORK OF 

SKILLED ADVISORS THROUGHOUT 

THE COUNTRY SUPPORTED BY •-9-2-• 
PROFESSIONAL ENGINEERS HAS 

MADE A COMMITMENT TO SERVE ITS 7 AGRICULTURALCUENTS, 

•A 
n 3, a thls commitment is the 

developmeril of a new low to T 1 represent its 9¢421. 

1 
new drive and r 

commitment Wearepleased to share [hls Ff.%:173. .4 
developmentwithyou j} 'f• e. 

The new logo can be summed up in the 
following way: 

Agrejek is a professional. agile, 11·V --/.1//p'll' 
entrepreneu,ial and proactive Aflican 

enterprise. m the agricuttire business. 

Incorporated in Agrelekes energy adv isofy 
se,vice is aconsullative smicerelating to 
consumption utillsation With a vaile[y of 

l. energy tarlfls available, advice Is given 

on how energy can be ublised in ttie most 
cost-ellective way by changing ,r 

rin 
produllon processes and following q W 11 7 
010/foand processing 'echnolcgies 

Services on Offer to Agriculture 
• Energy unalysis 
• lador madeproductsandsmices 
. Energy related productivitv solulls 
• Advlceon the efficent and eMact,ve use 

ofene,gy 
· Electrotochnology suppoil /,id advice 

Contact your local Agrelek advisor or 

Agrelek share call 086 003 7333 or 2> Agrelek 
„n"arelek·©0·2{1 A member of the Eskom Group 
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The New York blackout - lessons for the 

present day ESI in South Africa 
by Richard Frontz, mciowing dirmir, Mer,ord Mclei an, Johonnesburg 

This presentation was given withou• prior preparation of the request 01 +he AMEU preside•1 in 
acknowledgemen, 01 the signilicance and speci/ interest of the ·New York" power failure an 14 Augusl. less 

thor, 10 days before the commencement of * 2003 AMEU Convention I Pietermarinburg/Msundu/. 

Il i, based or le o...ble infornarion Weconbelikened¢olegoodship 
recewedclthe -ime from ¥1]rious sources Tilailicofterilhodlx,ssedtvough 
both before and & rirlo Ihe Corvenlion 1Ee,ce 1108 On Ihe deck wa /8. 

In ornx'lon rece:ved "nce the convenhon Ike orchestra ond 1£/ plri, in 
up k> Ihe hae of tronscflbing the pres,entalio• 'Jimng r,lu5ic The con•ullonls,•ith 
inic ·hig writter, for. has essentla'ly not songs ©boul reslructuring. 
cianged the understanding of whor reguloling, marke-s and +roding. 
hoppened ntne hourspriorlothe blackout. Then wa hove the deckch, r 

11 orlything, sub„que,• ./ports have deporment; government ond the 
conli,Filed thot commLn,cohor,5 betweer like.1'Ing lo work outthe ruleslor 
5,stamoperotorsond·hetil,Imies.valloble ona,ginglechalrs.on/56&,ng 
to the operolors 10 -0,1,0, the 51/us 01 the ¥,hotcolourte po ·#!hern ofterthev 
networks•,as,ncdeouo!8. hovech.cked'ham ove,trocrdond 

Thedigrom5 nci Jdad in ts,ronscr,/Iwere befo·e Ihey put il•em bork I 
Meanwhile nol ovoilob le / lh e time 01 Me ke presentot engineers are on, 

6/ hove been added to mist drowning In the engine roorn os in con ievinq 
whothod roppened in the NE /lhe US os leyeaprolelytry to ble/ /,he 
well os ·he /he· ressoges presenied woter gushing in, and as someone J 

added yesterd/ •51 pr•votely 
Inlroduction debo·ed Ihis cno logy. nol evan 44 

1 4. pre,ored ·h . present/on / Ihe bairg gwen ·he look, the lunds 
reque*,ftnepre'de,lot}hecomrr•,ce•ent Nhe mante-rc8 Ind repair 
0{ tr,econvenlior proceedings on Mond. budg/,10 do the /b. The music •ma.,1 
given *e signifc, re of le New Ybrk power on,d colourolle deckchoirs pon'l 
foilip The presentation s based on slopthereolchollengeofihesh,p 
consul·/ionsihotlhove//aw/coeugues sinkl 
old Man and Mclallor associates crou,/ Then con.pore In s with /,e 
Ibewo/,Twvorlounthadolgostic:redmll, e*traord,nory events / ihs la/ 
ni, the Inlorm/ion he ",od with him here ot Iwo years. Emon wer,1 belly ip 
le corvenhon which hos oeen inyoluoble in ond ii monogene,itgot found o & 
collooora¢ingtheinlormohonlhavecathered °ndboosdo.,|fLuithelighbdid 

Fi 2 
nforma ly from my verious sources I he. rot go out But when the oower 
0180 diown on eary repor.5 from my 5 5·er sys,em• in New Ybrk iwzi week 
who ives,n Pnncelor iu/1 soulh of New York. 4 were st·essed, o lechnical phenomeno, 

/,ch ner/ m I engineers with bmther·in·law who wo l,0 Mon:./, e,pe·re-•e 
i a. 

10 ·ry and confral whot was happenip. *e Peter Elder's son Glen Eluer .110 I vs iri Power .Ims hove (/.|s 1,1 lign'wel'out overcome 
Burl nglon, Vennon! $15 irstaoll,ly. t·le £•over mrs Ind 

In voltage "ie sequer ce of .enls, one 01'he *inc, 
Nol hovirg had to prepore this presanwion regulolors of 'e ge-rolors which control phanomer,0 wll,ch occuned on Ihe power gid 
in odvorce I wi I be giv:ng it wit,0.,2 ihe the reol und reo•l,ve po,ve' This car oe d gerieroliw s.,slem Ihot precipiloted Ille 
ubiquitous Power Foinl visuals Bul I do ho,e likeneo fole botilesland ng In,ls e,entual collopse, ,/ended is 5omething which l5 Ilmle 
5oms othergraphics• /0 demonstiole the u""cod /en by kilon on Ihe w,de base -he mon¥ resoected upr,gh, one. powe, 
prIncipolw,ichwo,aclas/5/0'ureofthe er,glnee,slh//le//erthewoa Toliond boltle ran be pisbed merotan ongle Irom 
-ventuo' sys'em collapse lo help In the Imip you undertond whi• mis „ hove put ts mod 5/hle ...... equivo|ent lo more 
under•dingthecomple*,Molphenomenc togetheroliltledemonstrot,ortog¥eogxpl„c po•cllowing in Ilesyslerr orid s·ill rock 
tha• orise os 0 power system break, up. illu/rotiono.0/ogy. hothovwdoystoput backtol,•stablapositionof *onor,•upnght 

hove sat here since Mondoy {md logMharpovierpolntoid#res, Ihieresoried on ,s mde base os illust'oled In Fig, 1 
ndered whct ·,cs been presented byle 11, Ihe •school-kids-prole/-needed for· Ceor!,Illpushitoierfoofar, it//11 ol 

ge:/ n,Te.kers,lhapeol,0,coll,edthollhere '..Inom)w'(]pproachardnovenindeuwof amrond collapse Tnisconcomeabou ,{ 
sublle rressoge betweer whal happened what ;s avoilcble r,glhere n the Convent,an excessive power is being,noved oier the 

in New York and rruc, 01.hol has bean W,·he ComrodIwole'boltles system liolso or,ses when ·here ore 5/der 
presented here. We ore m-go poin] A Dower grid ond generatten system is changes,qtheoowerbengcorveyedwrh 
somehow,nollihis re/uctunng I feor/hat Inhereollyunstable. twerfows,rilhe5ys·em WIN,e„|t,n·he s,stemand/so theboile 
we 0 nol ta«ling The rea problen, so th" as soon os it moves o,voy fro,71 Ils only stoble rock,ngor s,y,ilg,n,g But again tne iock,rg 
the problem •ills,ill belhere, ilord when, position - es.,alenllo ·le boille Inding andswngingnowel,rn,bardillhes/ge,·00 
- hove gonelhrougnlhe presenle*pens,ve ups,de down or ,·5 r• ·low top und t·len being egce,sive, go fo© for, Ille bul'je, or the power 
gome.iho¥eonaralogy. oroar061,•ouse pushedover !'15]ortopushdtioll:over, 1 SySim,51,|/0|Sam/dlopses 
the Stwng biblicol phrose. which illustrole. this. collapses os illu5troled in Fig 2 power sys,en·5. ore essenliC||y more slable. 
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/,id, mi De likened 10 0 bottle wilh o wide 
bose A weak 5/tem, con be l,<aned to o I ..m...'.....el norrow bartle os I /Iso have here .4 the ¤ F.E./.FE.0//Di.; enemy,he woterins de. The norrow boltle, Ism r„,dA* pjam a do.. Ai, 40 -/ sy"m fulls mer wher' you hove *I'•en•11,0 
0,4 pshed itasmall,vi,co moored with ¤ Thi 550 ./ FE '05+1. e the brood bo er] 5 boltle SImp !5'colly, the 

genar•ir•u•ilinN©M9emC•,0 m. 1,0,-115„on !,nks cr the higher Ihe 
.p•c'-ali, 14:00•T t,[]rismission iolk]ge of these link5, the 

slionger the grid s,5 em, so the lower Ihe O T. Chombeilli' Her•i. 

ongle ond fr,emis5,0•linefeedinglhecl•o• The g ·eoter lhe power before il (]11 1. .. 

Ce,alandhns,us, rbp•4 --• 0. •olls over 
¤ Flo- '-r Mic.0/ i inle.ale 

I hopels will hep yo• to relnember tils cor,necriongaianan,/ 
p.nome'll IT' I.5........rays 
/4. unclatwosolenture oftheeventual 
collopse of Ilie New York power system Ne*York 

Slate 
Not une,pededly, Ihe fo,ium in Ne,vlork is 
c-n,plex; Ihegrid ,5 in .Isellco,Tiplex and 
widely nterconnecled The 5•steinls 4 
bedev,ld by hmress po•ilics - nwn, ployer5 
with vesled,nlerest. 4 rules. A lomitior 
word in & del hemtions of Ike Illst »,0 Fig 3.Dman&'13/031506807 days. 
wear.de,elopingleNIes . Idolcourse 

legoll,obility 'clorastorti"i.e i•now 
admi·ling too much or reeasing oly mere O D,ing 'ha ia.· minute 
Info, ,he - 7 9019•oslothepo*erfoilure 6•**/.rge•e-A / 
wk,Icon convey here larJOY,5 e •rnal¥ Qf Unit•IM,1 

6 -2. inve been able lo access in Ihe public S Clair 7 

domoin and our lilterplelotion 01 I* ba5ed or Judd 
ourk,lowledgeofpowersystem' Icouldbe Me,•r,)01,2and' 
wrong I okodor'lintend goir'girtoloo much G>en-.eod It · 

dele,I Forthosewhowouldl,kemore detail 
St Cloi.2.4 an' 6 

beanng nmind, fho-theyare bokdon rle or 
1¥,0 50Uer Trevor Goun• is your mon He hnion7.8and• 

O 
1,05 The Ontai I ./. '.' I power point preser/tlon 

i•¢e.coMnecled ond lic,10 
To•ryondmokesoriesense / the confusior iLpponb•Michignnon• of 1-011,1 ho. gro•ped evegh ng under o Ohio lar ne.2 min,•I,MIc number of hecding• noo. 

The scene - lechnicgl 
• Twogenerchrgui,Ii'wereoutofs'Mice, 

reri.oved from Ilk sy/em Some mom Fy 4 16:10465.DI .b••ron/#r •ckej• 
power /1, to be B,ifted over Ihe gr d 
ne'work Moving il fu•her from ils had been cul w ihot trle 1!(mhover hod reooft In one cose relers 10 0 345 IN centil stable position nol occumed •he re5t of the evenls wo• Id circuit becker The New York load was down, reasons opening os a • bockup 

nol hove huppened Thls may be Ihe procedure This implies 50,/ sort of 

84)¢rlir:'to On,I, :,I'Ca•da •The most sign ficanl feoture in Ihe wl.ci e loilure £44. downsfreorn circuil bre/Ir 
sequence of events leadIng / Ihe Allhis stage d is clear Ihat pon5 of the Irod,ng morker reli,ng on the grid •Itimalefailure Sy/ern '|69 tronsmiss.n 5'parated 'slhereiso repon 

• Remoiring lines Ind interconnectors of (] dek]' 11, redosing of the 345 JU c,rcuit Alarms ihot wom Ihot Ihe gild links ore in o rher, become overloaded. Arulysis of breaker becouse o; the umco•opelum.gsfo•e•,ele,?o#h•naor,al rleed to 
American Electric Power [AEP) repor, synchronise ihe lw€, systerns Theme alon were part of The precaulions conbesermariseda,7*138 kllines • The 5/em then we* unsruble The that were,niodu, ed after Ihe mass,ve powe tripped ond 4 .345 kl lines ripped in the 1970' r'le.connecti•g grid had 1,],I•,re t·x•loccuried,n obviously 
the space of 30 minules. One line become lon weak onalagou6 10 1. 

The eve¢.1, ¤160 e*perienced o s,ngle pnase 'c narrow houle of my demons,ralion 
wri kult. This could hee been • Anolher genaroying unitin Ohio hipped Power 6wings ore reponed. Power 
another tree, /6 m, s,6ter did dearly stressing k grd network ·epol surglig back ond forth through the Ihat two,reeswere involved. Nodoubt • A molor 345 kY grid line {#1)tr,pped. sys'rn &...er/ge'lialor'. Nolonlika the lines of the other Reason, not k,wwn hur cow Id hoa been power woler sloshing bockw¤rds ond lonve/s 
comp...as m th. grid ware /so overloading It 5 to be noled thai the W a Doll,fub There is o report of tripping al the some lime on o•rerload. lines right up to 2000 are short, ond ore run MW flowing backwords and 
There Is ¤ report of'he power their thermal In„ compony 5 Unlike ·he long 1*¤rds in o tronsmission Ina #hot was 
to the norlh of AEP n Ohio. First Iransm,55,on s,sle,•s 01 Eskorn in SA. only ralad for 200 M. 
Eledric, noving line* Conado be • Thesecondlne I#?L obplot'yheavily 4 . -be /loge ihen beceme unslable ond 
hec¥,1,10(]ded. Imded as o ieull of Ihe li•t line the 

Inpping, volloge 01 the sys,em sterled • AEPhovealsoreported 2 * 135 noshed kporcuir 10 0 tfee 'hot had grow,n up unde, collopsing 03 Ihe 'ylern could no longer 
Ihe line n,e c:onducor5og increo,0.1 wilh breoker failures dulng thls whole delive bilsellenougn /va,10 hold the 
ihe heavy lood current bing. reducing seo/nceolevani H is redeorwhether volloge, Allir Cooka repoaed in his 
•hedeorunce/lhohue Arnaintenge Ih,s wcs©nor,•1 leckoutoccu•ence lelter from America on Sundo, el seeing 
Issue lican be postulaled •hol rf the after unsuccessful reclosures Builhe Iheelemenlofihe kee lompi•hieroom 
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glowi.g pd -ill it ultimetely •vent oul 
Idico-,4 th/1 1!·e end /1/1 of /h o 
co!|005e i' sti|| s|Ow. ce"in|, ir 
compariso, wi+ 1,e instonlaneous 
fa I, e and ights ouf /01 were 
e,perienced here / the Convention 
eorlyon Mondoynorning. Knowledge 

• To al collonse Gaierotor' on te /*ling 1 ¥I 
s,stern Iripped ore ofte, onolher 's t,ere 1 
is 90 load to mo-ch the .u,put. Over T.,1,10.' 

D„.Iny 
100 gereatiog ... were •rppec ou' 
.......(]le.... ..ma - 

Timing Ed••1•Dn 

• F.om 'he fi,t even' tmin o gene"r 20 

trip to lights out to blew York, o pe iod 
of :wo hoo, 04 10 Minules 

•It w{]sn" n qu / proces, al'hough nol Fg 5 
une*Decle: ly ihe frequency of eun-6 
escololed lov.ords the gd Generotor wo, reque/ed to reduce iKe foce of #ed/ngersof litigonor Ihat 

* The line•,ha, 50ggeo i,/0 Ike tree, output lo help Ihe systerr, Ihe Gererator con crise frorricpe'torerror. Tr,eyseek 
evertuolly I.5,ed over 32 ininutes jer ipli sad fo do "' m nin stions Irorr to min mise Ihe operator'' persor,/ 
the reported generolor mit tip. This his 'larketing Monogement) respom,b,lity. acknowled,„g ihot 
wos 26 minutes #enhe hist unexploined . The regulolor, ervi·or ment especiolly operalors being h 'mon con s'melines 
inierconne/ing end hne rip Ar 05 pract,ced in the US Iwould reler you err 'i 1,1 0 /01101# erolian i JI's 
indication of tne Iterm/ deloy 11·/t 15 to *e comments made 6, Richord M rie,er cover e,el evenluo iM. Tne 
porolttewl,uleprocess Foirialm i. his piper ollniernolionol northeol•powergod isacomplex 

Swlihing and Control Trends Re/loting Ibe Ejecir, cd, sys'am where 'alleones of choos me' 
- There is 0 -aport of inodequo-e Di.Inbution Inls,fles o ihe World certainlyopp, Comporaiheslaierrerts 

counun,conon belween which he prelemed here / Iha mode 01 this convention yesterdo• compory 
conlrolle.. nril helped 6, the nee¤ for Convention Thewoforlorsotissueore regarding the drow ng up 01 ru|es. and 
irlermed,ate players the Amer,cor practice 01 n •ne energy 'eguoting indeDen•le,•10•esEmerils(•fthese •les 
trading d regulatory Ihrough rrih? of re+um, the Invironmert. 50 colled inp,1 Ru|es mav ge or eaE• 0 •ernolive 40 

• As 1.....Iraody recounted, towords the regulolion. which lends /0 be experieria but the, M lead lo faise 
ore 

end avent• -re occurri,iq loc fas- processeswhich 1/®,and+hemore 10 i• ore•lon t•t operak•rs and •nagers 
Illowon' *elivecorn'unic/tion recent move to,words incer#e based have o ful unders-ond,rq olwl,atthe, 

schernes As Rictord records, it s • AEP nte,conneclors Al Ii,•,35 cre fr pped responsible for// control Gia 
ile,idad -O eilwle. the bebt L,Se / the •utomoi,<nlly 67 0,erloarl situat Ins Ihot pr•rection, are o jts,de the rules, tley 

exis-ing s/*ems This illol:as tnot •he disconnec·irg ond isianding rhe REP moy beloundro be *uning unle„thuy 
operator, "e incentivised to push Iheir have to ex,;linue hean endowed 

qys'em or, ils o.in Ind w,16 good 
Hums lothe limr ord ceminly 101 to 

moint,ining supply w,lt,n ihe islooded pxper,ence 
Inves' in copacity fc hanole emergenc¥ 

.y.tem They were fort.,nate ihorheir co,id,+,oris /,ch ir, ie New Yo„ ReSlormtion Of supplies cose 

own gerlerm,on more or m na'ched hove occurred o·thirty veor inleoals . Restoration took Ine i:i.'lls Not theirovinlood. • Th,5 is ihe haort of le probjem hours or miniA TJ* ques•ion w,JI be 
•In someorpos operolorsalsomonaged 1""rnert 10 Ir,inrove syslem stabili·y osi<ed, wl,Y? 

to Nnuolly 5.late and moint/in ·he Nnemargencycond,horshi,inoreolrole • The dom,non, laclor In thus rs ihe 
systemondsuppl• Ecomples/fthiswere • of return osit does not lead toselling Prep©Wernnce 01 ,•uc|eor p.£·allans 
my s,sler in Princelor und also Peter more energy under Emal conditions on'hepowersys'ems Whent·•,ucleor Elder'sson in Vermonlwhere no power dhein n[Teojed Ttier,ue. reaCtors are &>read to 5hut 1(mn unde ir ler upl,oos were experienced. The • Td s all in Ihe ream of probabilit' emergenq, cond tions from k 11 load -he IJVernonlcould look outocross 

m, ng evenls /kh have c time reaclor5 become whot :5 co|led le luke lo tr darkness i . New York be,ween tIle occurrer ces, pha foilures, 'poisoned' Thisisochamal reoclion i m Ihe westeyn 5 noit·• of Ihe loke .i *enty D. th,dy Years. Faclors whict thot occurs wilhin Ihe reoclor and c5 I 
Co•Buting factors.or the non- eng,nae s rray understand bul ,n rry conseouence d takes belwee, 24 and 
whnicil scene aper,eve ore rorely under5tood b, 48 hars be;ore tl·e 'poisoning0 is 
• The modern Esl busines and ' ic,01 people who in odd 1,01' o e cleored ondthe react(]r canba bro,ght 

er,•roninall TI. nest•Intle/rel'Ing generally Ircent/,sed b, /ort ¢erm uptoful loodagoin 
to cop, Too many ployers ord performarce ond re*uAs lionyihing /;m. • 5•,siern switching and inevitoole spurious 
req Litolors In •he Investmd decl cos. donwould beloirs,reogains,such faults thol monlest *emsel.as i o 

• The cic,5,00.mokers Ind moroge„ ,]nevenl shuidow, 5,1UO'iOn; Ihe s#em conoot 
probably did ii/ understand the Such Inge„ne/& shol)[d really be he 6-gri, back irk] ser,rce ago n 05 
Consequence& of compe« 5,sterl bolonced /guin/the loss of.everue 4/ one lolol block twould /Iso imposeo 
phenomena of instobility ond power occurswith+epowe'Wie And:hiG siep funclion lood Increo&e on 'he 
smngs Tlie crilical oolorce between 'oises Ine qued on As to hoe much gere,otoa wl, ch +hey would no• he oble 
bu5!nes, 05 0 short.term finerriol ncome wos losi over Ibe two day "age to respord /. 
ende/.our ond techilcol quality, ·he and inoddit,0, wr,01*•stne loss loihe So what we see !5 •1•]t le powei grid and 
eng Ner,/componentandolo,1/tern US ond possiblY he woili economy. $*er,1 5uppl,Ing ·rri[ oflhall #ossub/l 
inalnie•t issu. (The eng,nee. leit 10 Whot i the reul vclue / electr,rn; Io comple fecnnic/ pher. omenc, wh•ch 
drownintne[loodingenging/cm) Dower? T,e Austrullonshoveestimoted would require he lores'ght of good 
[A repon subsecuenl to this prese,lolion Ihot 4 200 1,mes i 5 tellirg 0•,ce. engineering experience {]rid underslording 
records thai ,n arie imieere o - Roles These have been i ilroduced I n to onlic,pa·e whol „Iti mately would develop 
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PUBLIC LIGHTING, INDUSTRIAL LIGHTING 
INDOOR/OUTDOOR DECORATIVE LIGHTING 
GLASS FIBRE REINFORCED 

POLYESTER POLES •• 
1... 
BEKA <Ply) Lid, „ SouA Afric,1 
lorge&Imanufac•rer of lum naires 
6, gos di.horge light-rces and 
Glo55 Fibre Reinforced Polyester poles 
BEN, projession@ism and 
reliability inboth nationaland 1 11 intemolional customer relahons 
h„ mode *em a renowned ,--- 
supplier 01 lighling 
products, with o 
Increasing share in 
Inle.lonal m... 
BEKA'i produdsore not only 
appropiolely designed •or *e •i?..1- 
continent 6/ monufacsred to the 
64./ i'Mr flation/1 quoi(ly .•C. . W 
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AMEU 

MADAM & EvE BY STEPHEN FRANCIS & RICO 

M=*2 20:Art,#=6 f / /4 /&7,-*n 
NEU 7•1• *A * %1=, •MORS ..... .1 

ul..../. A ea=z 1 EN:er f 4* 4 -7-. f NAL: 2%-d141€Ulll 
0 W i 46% 

T42 ..•..PLt.,TION IJ 
//r•kn•ve/mene b & 14'r,es'wrg "i, Sieple, Nncis oid'"· A/.+3 20% 

oridanablet,rrelyremedici witching, / 
isoic'ion 01 loads ond 1 1, Al ITV <1!DDA ' 7 gric 
In'./.Ineclors. 

A 5equance of events ·hol brough'the 

r.0 Ble.01.11.1*.1 fino„ al renire o / the inightiest city Di 
the world to c grinding holt, 
Yel in all our delibe.ohons at this 
Convention little hos been wid obou 
the eng,reersin te iidush ond the 
experencewhicktheird.,st) needs to 
furs,en properly *he people who .re 

i. 
the irtelle/Jal copilot of the alectricit, 
sugply ind'Btry 

4j 
If Ihere is ony menlion 01 on, huno.1 
resources mollers, H is rvo·,cbh 
focused an trade unions whose 
rrembers cre noi -he irtel er,uol, ap,lal 
the krowledge, th(]i will pro ntain -he 
quo|17 of Flce os t'•0 IrldLstr, ente•s 
the iture. 

000 
The eng,near5 seen ¢0 be le lorgolten 
people left drowning in the ergi,ie roorr 
ofourE'lo,GEDI V,enkslrolber,isleod 
Knov·ledge and intellec-ual capital is 
oil abowl upe·rence, recrs of 
experience, educotion ond Iraining 09 
illuil med Fig 4 It IS I 10 •.lhon 
skills Acknowledgement Professor 
Brian Mellit, Preside•I 
CE 2001/2. Pres,dentiol inougufol 
oddress) 

Irust that th $ presenklion hos given 
you so·ne idea of .rat probobly 
happened in New York. As 1 men loned 
In the begn••,·,g ,· ••.4 be wrong in 
same de,ail, bul I .0.4 believe :f I .in 
wrong ir, the lad messnge,1 conveys 
lin terms of oillha- los been sc,d orrolher 
no I id in·h,5 hal ove. these lastlhree 

. Coy, 

The /usic ma, hove sounded good, the 
new deckchairs rloy look good when 
/ 4 are eve.,luollyrea•,embled w.he 

.. deck Butdon'ffa.getlhol,hose,irhe 
eng. e room pluggin, Ihe nole ore ·he 
ke, lo solvirlihe reol problamt hot hus 
1.ced our ESI ord EDI lor mony 
,ears A 
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AMFII -·tion 

The financial implications of REDs 
by Cli,i, Gudsle, Nohoral Treasur* Depolmen-01 Firance 

The r,ove towards RED, is now galhering speed, pankularly with the introduction of the EDI Holding Company. 
RED, will impmt on a wide mee 01 groups in several different ond imporlant ways. Thls pnper will look al the 
fin¤niial implications of the move 10 REDs. 11 is intended to provide only a high level stralegic assessment of 

the financial Issues arising out 01 RED:. 11 Is nol in any way a concluslve or comprehensive assessment. 

-he paper is st,Joured according 10 Ihe Thi& will allow pope· floonc,/ pring shoreholdea,the Holding lompon, needs 
finonciu rrplcctions of RED, on difierent lorREDs. to ensure Ihot RED, are sel .p in the right 
bto,eholders The stakeholders cons,de'ed „„tne RED tor,H regimethot will determine eliwic·il erit ulid willi the righl policies to 
¤re Ihe RED, Ihemelves. rruniciplines; income lows Curreitly within RED ells,re fulon, rhlslal lubilli, 
=ustomerw Eskom 0,0 Go„rrn·en; The uourd/ries ihere „re on overage aboul The financial Implicalions of paper sces not cover the inplicullons f" 30 cifferen/ar,f•structu -es· Es<om's plus res/ructuring /or municipalitles 
employees withir,lhe seclor. *isis nol to tlie municip•lihes within Ihol RED. These 
Jndereilimote t• impononce of thi, issue, Jneed-oberationa!ised Mun osquicklyos opoIN esare ke, piG¥arsin EDI Their 
but,tls oeyond the scope of this poper pos5 b e: inta c single RED tor.H /ructare interest goes beyond sinpli ihot of ihe 

-he moN» of le firanciol rrphcot'ons Ihot pro, deslhe RED with an ©dequole merger of their electric,17 deparlments, t 
culs lo the heort of *air oilined in th,# poper *e of crihcal income. Wthin this slructure impolant incorne earn, 39 

imporrorice tche slicce53 obhe 'esta,clurirg decisions will need to be made abc>u, copaciff and ]Ileway in /,ch *ey,01!,ence 
the of the eled,idly d// ion Ind Jslry H they cross·subsidies ond the delivery of ser;,ces extent lo v.-ch in tter oraos 

cre rc /equotely deol· with durng the iheseshodlbeollowed. The flnalsoyor Current e|ectrici*y 5 v lo| to nnvnicp/ty 

restr.Jouring, cril Iherght plo·fwinis not toriff structures must cone trom the income both Ihrough the surpl< 6 

pul in ploce to·then to be handled In le *-ional Electricit, Regulotor, which „ mu.,cipoii¢ies eo·n. and througt ils ·,ile in 
future. lhe rest/eumg of lhesecto could workligon lhe fromework for REDto/s billing fur sew,ces prov,ded by Me 
•vel loil A fc,kie c; the re*/unng A Ho ever-ss subsid,polic, need,tobe mu,icipoliti. Thepole, 1,ulcosisof EDIorn 

1,c)1 €>:,ly 110•,e a iJir(!(1 i /|ljer•Ce O, RE[)s and Amir,ed bY I /Wrtr·•er,t for ,•.lir,er* ¤Iso m//or,t 0 /,mipalilies. 
their cust ners, but 0!soon ihe economic nd Erergy This.s /50 beng worked on, •mpoc#on municip//ejeckiese/45 
wellben. ofthecounll and if RED, ore to be nlroduced or 

There ,s no e•orl wo, ·a e.I,rmole ·116 im-e 
The finan,2/1 implications /1 scheoule. defri,five·udgernenzbbod rrunicipa Ilies eorn on eleclriclly, hut the 
restructuring for RED. these imes will seed 10 & mode dunng fwo studies 40- have been done sugg# 

2004. 
na 5•nser, , obv o us thallhec eation of tho•,i,s sizable -he 6 / fhese Adies 

RED' .1 1 Ii.ve finonc,01 im Doc+5 for REDs Without o cc•eren' lorff structure and c wasport ofihe irilial reseorch WOr,On EDI 
robusl .evenue base, he fincrcial 

But there ore cril,co financiol Est,ucluring Ihiswasco•riedoul b,AL'C, issues 

s usloinobbty D RED)scon not begworonteed. who est moted he lotol surplus to beR2,4. rekied Eo the succe„ / RED, Ihol are bi'lion n 2000 Asecond,u vey hy SALGA monh outlining here. They/ relote/0 0 Co,por<,legove,i,0 (carried oul by PDG consullingl SU,@Pbled lindomentol requiremenf of EDI Il RE[ls ore ta hesucces.LI they will need e surplus /1 R2 7·bill,or i, 2002 The create resm.auring, wh,chis Ihot / must lo hove eflective corporite governonre surplos I, I. etect On Implicit levy 0, f nonciolly viale ord susloinable RED, 'ructure' in place. which ensur 60+ electr cit PWC est,moted Mis 'ev, to be 
his means tho· they m ist hove occess *0 accounTOD, ily loflheoctidiasof the RED 12.3%, /hil/the SALGAsurvev est:noied rever,Je straoms ,0 cover Iheir C05/0 oid end that REDs ora rur in te best ntere54 0 lel 0 14 5 % Ihotthey rrusl be /rujured, inonaged und 01 all Ihei, slokeholders. Municpol 

I,•cenflm/ 10 coerole as both effic,plt cwnersh pof RED,prov,des on opportunIN M.1.1-114 0 ,d effeci,ve insmutions •his seclion will for fills, whe-her they gre nunic pal or struc·u·e, uMhlalh'* 
OCK Ot bolh *elr revenue/cos' public er/,tles, but 'he righ! corporate Jol••rre.burg 6.82% andthelr£orporategove,nonce. goieirloncestructuresmul.be pu·rn place, •Th.6•in, 7,54% 
RED Merevenue s•rudure This meons an indeper,denl boord, *Q•ne 11,25% 

'he l/ing poin' of©ny d,scussion obOUI /:COLInible to its shoreholders Ior on Nm ton...10 17.81 I 

RED fironool viob,lity has to be *hair agreed corporole plan No shnreholder 18.34% 

boundories To be viable, RED, d need rrust hove,mdue rr,fluence overo RED EKurhulan, 19.23% 

to Ue o iepresen,1/Ive custome. bose. Howeve, pulfing these xehy 
1<haroH• 3741 1 % "ms :n·o 

tho• does notbostheirilcume coming /chonwil notbeecosy,Eoch RED,slikel, to 1•166 1 knpirci* .4 * Fa,•5,0 30* 
PO'er,1,0 What 'h,5 meons in procliceis have ot lec/ 40 shaeholders, oil •vith mu'l.,i•5 2*CA 1.-/ 

IN]t RED,willneedenoughlorgeprolitable d fferent votirg stre,glhs, bu, mith oneor 
CL,Storners •essentioll• commerciall / b,Oveo 5,gnificorils,ore•oldings(fromllie Menl#114 DIHerencnin 

C«*suk>sld,5e lower,come d/mestic metros) Thi will need to lind ways to toke ,urpl--imm• 

Cuslomers This /9,01'on .,nderlies /e collecliyedecisions, bU also ihe, will need UM•la,huz, 26% 

econorn;c, 0* cry elearic,l d slobution fo resis, the mo/ion lo meddle ¢ooml.ch I•'-0 33% 

leroion, as the exiard 01 the in 11,//Hairs/#the RED, 140% 

•|o•,•01,0,progommeoid,nieos,b,114 Mor•gung 16% 
Theladin#Componyro;e •21=,Mulleelr 21% Orging poorconsumers'hemorgina| 

costs of Ine,r 'upply meon ihol cross The EDI Holding Compony /I hove c 1Ghwt. 45% 

cruc,/ role In pult V Ve RED, onlo the rigrnl Fkwrhulen, 63% 
subs,dies .,Il always be needed 
he aoundo. es discuztf# „/ose 101)01'9 po,h Although .„he end of *e doy khe 

<1=•1101, 45% 

8,10 Ised, undihe Holding Companyshoold re•ponsibil!7 for ¢he finoncio' success oi •Je 2 '.;hin in e;edfirl• Je„ 85•m-5 be# 
rn(]ke o finoi recommend/lon on The,gue. REDs will depend 09 Iheir monager, ed *:MJ•411,•*$ 
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AMEU 8th Convent/on 

The imahcit le,y roles vor, signdicanfl, 
ocross n,unicieolities. as 'he •'6Ie below Range of domestic (low) tariffs 
snows usingthe SNLGA cleta 
•lowaver nol snly do we not hove cny 
re],oble est,moles of *e total wrp|Us' 
occurale ./irrates 01 ihe Gurpluse8 wilhin 
nd•duc tieso••en•rder*c 30 

mLnicipa 
obto n The Iwo surveys pmvide very dkWh 20 
d, fferenl .,mates 01 the implicit levy role In 
d#erent .•nic,pches. Ible 2 shows le 10 
percen,toge vor,ollon belweentne PWC ond 
SALGA estmcis 01 surpluses. /ere a 0#Un 0 
voriamr / 100% means Ihot Ihe SALGA *0>4360)/ 0. #>' 4/ 5u™e, sugge&ls ¤ sur•lus twice Iho- of t•e 
PWC est, rpote, 

• I lowers:th / upper sixth 1 Munk.* 4601-10•Incol- 

uMhl'hule 11 % 
4 

•h•rr£.buig 8% 
&ini 10% 

Margoung 12 I 
Nal-Mcraelo 39% Range of commercial tariffs 

28% 
Eku*,il,r,• 61% 50·i 
1•,Cl•,5 

.....i' .....rn Im/@ ir•.I clkWE, GAiCAdal 

Whof we do know is ihof the electncify 5um fus 10 4 
,5animponantsourceof'unicipalincome o J --L '-J _1 --.' - 

Taole 3 5hows the su.plusosa Dercenloge 
ofro-asincome 90>•959>)44'oV'. 

The nwwe. 10 REDs will renove Ihis ncome 
source (roll Inunic,ples, cre.ng real 
problems'o' Ilies•stuin€,bilit, of mur,cipol •I lowersixth / uppersixth • finonces h is clear Ihoi munic palilies w Il 
need lo mplaca this,ncome source Tne 
Goverme/ hes corrm#ed wat i .Cfg . 
dellvenng on alteinah,e income source 
There ore twornoin oplions fc•*h ,· an ·./Ecor-i,T•poctoniheeconomics/*he,r r{:/erthonalhreol, todeveloano,pe«H•ive 
./licil mukipll levy on ele'll' or a 'Pe'hons billings/lens Thereafeorongeoloplion, 

that d collabodion betv.een centrol g,cm How*er it Arld be noted A centr/ granl would ollocote •unds to 
*at Me No¢ionol Reas. is ieviewing flie IT,L,1'IcipaJffies• ai•her hnill genera• Frscal irunicipolille: and <E[X couldleodlo more 

effective Wling over/ ·hcal framework fo, locul irnorne, 01 {rom Isinis These lf.Clude o m-'ora,elearicity 'E o 

shored Lervice between RED, ond governirler,1 on"therre,enueoplior'moy This ophon Is pronof,i,coll' eflicient, 
emerge trom this re•iew thiuugh le use of o notional Ix bose, rroriciralitiai, ard le ootentiol for 

however ,• would be irrpossible to con·rading oul bet,•een ¢he 40 parties 0, 
A mulicipol .. .n electric,ly would accurofely reploce fhe curren, surplum k o #hird por·7 
effed've|y be o tronsporent replaceme•t Over time the relevo·lce of such 
of o grant The use of electricry asa cred:t conlrol Ine curram arrorgemenl where 

would be ,evare'y diminished. with tool 15 0 conterdious issue, and there ore munic,oa|,t,85 san on imp|clt |evy 0. 
electricity Th/lareseve,Eilway' ri.,ch ir i, en,ing pree u re lor t lo be merged strong grounds,o believe that 11 will no be 

L• !he eou•1(11)le sbore 
5 levy cou/be or,eilecllieoptior In The fulure./elegality , niomen.e,1/ Oriecphon 

has would be lor o slondard lev, ol: Thereplocemen,of tnemunic,pals//uses 4 use beer Fboned. 00 i, ocios• 

munlcipolifies set so a, 10 ·ecoier the 'slipiwwoikedority,heNal,orc,ITreosu• uncleor whelher i, is an effec·ive lool 
'001 gurplus curran•ly ea·ged An Inconsulkhonw,+huthardepo#men·5 =Nly n ©ny case, tnere is no owo on 
ohernolve./.dbalorm........ #e 

...........re,enuesys'ems e/ertto /,ch muricipo!,ties curently 
beal][e losetthe r own avyroles, perhaps we f Gs a credit conT 01 /01. In addi¢ on 

Municioal electricity uncnons ore often ihe uot,ocop Thesecondoption wo•Id rot implemer,tolion of the *rae basic 
crilic,]I 10 mun,Cipoli'le5 revenue =ing only provide locil choice, huiwould Il,0 eleclrIc,1, 

plovbolin n mportanlrole pol,cy is likely / make it difficult 0'ems They 
lilli n•.i,•icipo|il. to sel rotes so os 10 in billing. and cre 50*conne/cistomers/che,epoidtr 

sometimes u5ed os o recover k cuffert surpluses 'he cap cmdi, conioj Joe) 7 he the,·cle/ric M. but nol forithermun cipal incm # RED, n# 
In lev, role5 would provide an #pper not led to a /vere Ser'Vice' reduchon n 
cel'Ing, und could oe phosed ir over mnicipolies revenue earning copo,!M, The Nohom Tre,]su7 5 co,15,definfl doing 
,evero,I yeors to telp Ihose municimilihes ihrough either slripo ng 0/ ele/·icity workon ·his iss,af 0/Ir inconsu:tatior wth 
.vhosecurrenlwia|jse' 0,|e requ re|evy billing se/*ions end leuvirg behind o other stoke'Oldew 
ruies obo,8 khe cap. we/sned munfcpol Di'ling *m, or 
he pluclicalites 01 su# o evy would be unhelpful comp"Illon lor household Re mas of Ell resk,eumlg 

compl coted, and issues such ¤s lorge ••ers repo,nent copaci¢, The one·off costs.1 0,Ming RED, in ploce,s 
willneedlohedsollwith Lorge usersdonot /Jnic,/1,1,e.snap.dior/aineffective•,•,Ing occ/entiousissue ASALGAasll iolet,c, 
currenil,puyony moll/leland exermngo sy/ems posi RED: However Ihe put these costs os high as Rl,/·blion, 
s,gn,Ficant levy on 1,en woeld hove o de.,elopment of REDs,ne be or oppoloily, however the exlent to whkh Ihese ore troe 
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EN·th Leakage 

H.-1 pro'e"ion products Ilililillilly 
pro.ect people 
againt, electrocuEion 

Miniacure circuit breakers and earth ' CW 
leakage pro,ection are used in 

Residential and Commercial 

applicati= I 
Surge Protection products 
protectequipmentagainst 
volage L 
surges 
caused by. 
eg ligh•ning 

Urility 
prock,cts are 
applied in , 

outdoor 

usage, 
re•culation 

and From the world's first high sensitive power 
disiributio 

earth leakage protection device to circuit 

breakers trusted by millions of houwholds, 

CBI, a truly South African company, has 

over the past five decades designed and 

manufactured low voltage electrical 
...... 

products - well-known in South Africa 

recognised in demanding applications on 

every continent. and • 
With its roots in the famous South African 

companies, Heinemann and Fuchs, CBI 

has grown into one of the most 

4... prominent suppliers of 
Metering 
products include kilit electrical products in 
electricity 
kilowau hou this country. 
inete!• and 
prepa•ment 

i.€. me•ers 

1: 

1 •1 used in demanding I 

applications in the 

•• inte.naional OEM 1 

• Bre•ler Cincui, Industries. Private Bag 2016, Isando 1 600, 

•• 16I:•27 I I 928 2000 Fax:+27 I I 392 2354 cbi@chi.co.za www.ibi.co.za 

A member of the REUNERTGroup , , 
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AMEU >8th r.nvent,O. 

re5truc,Jringcosts,sopenloquesfion Over The Unancial impli,+10,}S 91 9,?rilionise),ooisio<,crui,somerlislo.In 

Rl ·bllion ofthis e,lin/le is due to depo• reslfud/Fing for customers wil, see sign,lic. nt moves in Ite .nces "ey 
coslomers hove poid, and phe need for see. Th,5 will require cohere,/ The overoll ek, of EDI on cuslomers nould 
municfpalifies COnliT•,Jtl[)r• b p*Ineseoverfo REDs, beposilive, i ir snor, than REDs will have 
however Ihis i. not o cos• in the true sense beena failure Butlhemovelo RE[)sis hkelylo Tied ir,to ·oriffrebcilogi ng isthereed for o 
of Ihe word, 05 it is „nply o transter o have s gnihiont shon term effecls cn mon, corre,11 po loon cross subsidies, •,thou, 
deposted mons, which doesrot belong to Ircimer5.+Ihis/notmon//propery}here +is selting RED lar,ifs wd the·efore 
Nicipolities Then deposits 0 be iscdongerolonegoliveastome•reeon ensunrg f noncia zjsto,rabil,Nwillbe,m,ch 
Ironsterred to Ihe RE D, 05 a liabilit as Ar The key se or customers will be RED nro·p dill' 1,11 
debtsw, be,/besetogo,ns,cm.,dpald,es lonffs. Torit· ·eblloncirgocross RED,® The finoncial Implications / ossel contribul,or. cch,eveu,!Tormtor,H/willseesign,f cort restructuring lor E*kon, 
The move lo RED, will incur ring·lencing moves In turills b some cuslomen, Ihis 
Co51s Howeer new again the p,cture is ¥idl need b be properly corrmunicoled. The res*,ctur ng will hove o sigrificont 

complicmed. Some vu,icipolines hove /3 Ihere win be bou winners and lose's 'mped on me me of Eskom's bolorce 

01•,ad, ring.Fenced Iheir electricity {Forn Ihis sheet lowever ne unbund proce. ing 0- 
dislribulion should not rmolerioll, o FIert fon/,ons, any poncy lowards r ng -fencing The charls ,n F,gs 1 und 2 sal oul Ihe fir{]ic,cl costs neede Eu51(]inobilry, lo aniure Inol ,·1 frew a'l ossuminc ronge of for,ffs 6, Esk)m's ce" r customari 

nnunlcipalifie5 equltably, including mose ocross 'he REDs. "uses hER dak,cnd hat d receives c air price toi gereroked 

who nove aleody paid tor *elf rir,g- sh= Ihe middle two Arcs of the range energy 

Unc·ng of doirastic ®w) toriffs ond commenial The Iwo main financial effecks will be 
tor,lfs In mur opoilles Solorexomple in l ough ony impoe, on Esk/m's rred,1 Mun•cip/ 5 60./.'d.rig in #Ds RED 1 the ronge of commerciot lariffs is roting aridhe competition forcor,tes oble 

The transfer of 'he Eskor, i·¤ke in between 30 ¤nd 40 cents per kWh •his uslomer3 
distrhonshouldbeofsignficanloene/ meon,f4//whenollihe/unidpal#/4 A lawar credit rotirg. if t.is were. occur, 
lomJn,Cip'lites Notoilywillitililow{or w'•in RE[ll a,asetoutinincreosingoider, would increase Eskom's ctisl of delit 
complele locol 30 con·ral sve· distribution, cants ps Ihe lariff a Iixlh of ·he wey up 
but ,M GIso g cons,derable Ancncial A e order, a i,d 4 0 can I is five s ix/ 5 u p the Co,testable cuslomers con be competed 

Ider. for ond cop,uring fliese show'd „opor 
tror 51er However lo beiefil from tha,r Esk cm's orof,tcbdity 
shoreholdingsminicipalitie5will needto Thee.oct evel 01 tinal RED ·or,{i, s 
an"relhole-led,vecc.poralegoverrance comul:Lied by Es<omiu•orners.undlhe The financial Implications of 

slrucluresarein place, andthal he, he,e evertuol policy on Ihe repkicement olle 
robust service delwei ogreernents In murlcipol electricil, •rpluses However A Beyond f inuingthe EDIhic,3,1//mison* 
pIece s clear ham the chors +01 ift.irl -0 on, financial .*5equences of 

replacirg * nunicip/1 eleclricilb 
suro use5, here is no dired f nontial 

SURETECH Electrical Instruments implication for Gover,merl 
-he Governmenes m.,11 rverest Is 1,1 the 

e 
effecliveness and enciency of & SURETECH HV,PT2 sector, 

g,m its importori¢e lo b©* aconorr,il or/ 
.the High Voltage scclol •ell·being 
Personal Te•ter 

For this reason -he Governmen• has o 
Soul Africa·s favorite pollculorly 81,ull. 1//re' in le 

•ilec•ical SAFETY tester gove nonce of REDs, and in ensurirg thof 
*ey Ice he correct IrCel'!va 'r effective 
se.ice del vary 

SURETECH HWPT Conclusion 
Contact Adapter This Paper hok /.a,Idedon ovemiew & some 

-• Convert' HWPT2 tester DF¢he key finoncial implicohon5£:rising f•)rn into HV eontactteiter In RED, I· hos nol ottempted lo sugges compliance with solutions·oolltheseproblem However,t tEC 61243·1 s v tol,holall /he,ssues o JI|iled in Ihis paper 
Kit supplied with ore declt wiih inc cohere/and suslolnoole 

Std link stick crown way 
mount The suim of REDs, and ultin.ately the 
Contacttermlai lengl. 01 1•eir service deINer,i will 
0./m contact probe depend or, *e,her they ore well run I Carry pouch orgonisatior5 vi,ph 9·0.nable balance 

sheeis 
HV/T2 can be usid on LV, MV and HV by ESKOM, 

municipalities. mine•, rallways. Id •ndu•tly. Aongs:de lis, municipalities need to bene*,1 
HV/T2-L2 for low voltage testing by Telkom from Illemove ste to REDB. They lace issues 

specific lo theri. tbal w i olso I wd to be 100% South Ahfcan desig• & menu/acrum addre,ed 
SURE Engineering cc 

I 
The resporsib ility for oddm.ing the key 

PO Box 63, Stinberg, Cape Town 7947 iss ues 4 21 ned n // poper [ e wilh seve* 
Tel: 021-712.1328. Fax: 021-712-3508 diHefe,/ bodies, frequeni'Y with mt|¢ID|e 
Email nieffrevam·Neb.Iza bodies,ondil 5,ncumbenlan/olti.emlo 
Website www quretech co za seek workable 50Iu'ioris A./ /•i ensi,re Iha 

swccess of REDs. 8 
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Electricity regulation: the way forward 
& W O Bernord, C P Fleischer. and Dr X Mkhwancz . Nalloi•ol Flectric,/ Regulclor 

This paper shares some / our /hough/s on where eled/ity regulation is heading. agains, le backdrop 01 
imminent changes in polky, legisl/lon and governance thot direct4 affects the ele<lrikif supply in•lusl' 

(ED,) In this brief discussion 1 will ier obvious reasons con<enirale on the distribut on field. 

In,he process. 1 -Id like to Fecop on Ihe al,herightlime. lhe Regulotorwoilld le ny,ng recorded. Just have a look 0,11.e onnial 
tools inal are cur-ently ovoilable for tlie blind ond would n/be ok,le te filf, its Ele<trict, 5uppl, S/,/ics publication and 
NoilonG/ac-rlcirRegulctof Regulolort'o Ob"gotion'050cle•01'Orge.cliaele,rldN geehowmorilicenseesl,ove,o,submilled 
egecuts / regdwory mando' 40· cu•lorners and E'lle' spe/,rally How Jnformoion Qi OP ond Ji, how /wy Coses 
problem, Dre belng experienced „ Ire *e dong on,his sccre? More ale, leinlormoton Is notall,upples Whot 
olterrpting to fulli / mor/o•e, ond -ino]Ii Droblern• In current legislation however, is m· vis,Dle. is the n#mber of 
hm i* is Ininseen that de,·e,opments,r le dis'hal req•,re rresso@ing after being 
EDIwoulc.orcould,¤Her]·he Regulator do non won, to use Ns Joportur,ily to cheaed by valido·ion processes to cs,ec· 

09[}lyS® CLrren! Jeglslohor Mth O ylew 
Gre ¤vt.ilable +D 

Whal tools fRiu,eMob,1-d.brexumplein+hew,ung 
ideniliy perce,·,ed shortcorrl,gs or unils Wh? Ihe form iequire gles in kWh 

WI·houlgettirgtool•,cl, co.lhe R,gulalor omissions. A•roll.lhaRegulolordoesnol dowelindtholsomelicer,eesprovide M/h 
hasineffedtnreorr;aintoolscrmechanisms niuke national polic, or neler,nine -he „dever,Gwh) fig.,6 5,™la•y f nonciol 
ava loole 'o regula' Ihe electricity industr, legislilirve framework will·in which it wents figuresthot should be in RODC's, issom'ime 
These b opemie He,v·ear noh¥,05,3/ing ore Ihe ergered n Rond vulues or even R millions 
• heissui,ig ollicences, toregoing sklernent I bel,eve diere 4 un 0 10 Essu p yOu nal Mus causes the 

aspec, 50 should be ne,/,oned, n,]me|7, approingtan/ Forlicersces, ond Regulator o lorge volulle 01 unnece// curre,1 legls'/lon does entail Irisullicient .vor< It w Jld be so much simpler f • the •·,pu 0-,rg Infor,notc, required from purilive p·ovisions For !,stance, Ines information IfeGnsees Is p·operly volidoled and 
,urren, f, e/end from 0 1.Liximum of R20O correill, entered Qt tle sou,ce & M for osi„encescreconcerned, entry currenty p., do, for not 5upply,ng feques.ec Lei issued ond I ences in e„ence repeots -he ,/annat.on w maximum 01 RI me provide sorie focb 000 ligures so 0. 

requiramen·,o,outlined inihe Regolalor's r„pnsonment forhinderingondobsfruc,ng unwngeto feel 0[v.401'omMIking 
enc/Ing leg,slatior,ramel" ·'TheElectricily perscns authorised about by the NER Irorn As parl £]f tle pl [ [IeSS lo pove the 
&10{1987,asomandec. Wth'heherpof Inspecing icensed woy 'e m:,onabse kir 49 end 

prernses Hardl, assisi ii le 

industyoffi,inls, technicolvindord. namely s.,ffic,ent to discourcge non compliance appic'/101 lan# apolicolions b' licer,as, 
NellondNR5048.resped,·elydeoling Deviatingforomoment.thenewpropozd 

6 Regulotor regularly anclyses 
„brn,„ ons of D-forms and wilhcuslomerierviceor,dpower quolily. have ESI Regulolory Bill torill coes improve thus 

been developed ard comollunce /h them •,luotion morked y ord should opplicatiQns. ease Ihe 

o'enow,/,dedo,licerceconditions To //oninces/wheret,e R,gulotor finds Thepo•monal heencof.uneisdepicted,n 
00[,iner.1 NRS 048.0 direct ve dcolinq w 111 ilse:F ;n c p<>5!lion wnere it h05 to re5or to *e fell(-ig table 
powe quohly hos 01,0 been ued drastic me„ures. 

•Ihough Injormolior pro•,sion MIcen#9 Analysis / probl,ms currenil, D•cilplion Num.rl 
0•entrenched in & Jeg'sh,000 i.ind licer,ces, being eiperienced N,mbaro•'*bo,N.*hes 
| wl Ideal w,Ih le.eau/ements issuesond ic®medfo.d,0,••ir•alAerciN 17SI 0%] 
prob!,namcialedwitithimpectaft' Soagans//ebockdropofthetoolsomilahle Municipal'nthi,Ih•hov. ae' 
have deal¢wit Ir,4 0/prO„!. to Il·e Regulolor(]nd shortccm,ng. in cuffent Ir.n«chong./. r*„. 107(6192) 
Lei rrie be fonk, ihe one tool [Dower' thot 4/latian, /101 prob|el,15 0,e being Munic pal •·,tie,·h•,40. 
Ike Regula¢„/as that couses */,i/ele *penencedg The answe• is foirly simpue u./pill.•,ins 46 77 I 

Industry'lthe+oriHopprow/power. *you norrely.lhelockof 'rrelyprovrdedocc,e,e Muniriml Mnlitie, Ih.M 
ore ewore.fhls PO•er hos been disputed by Q,d re'even' Infarmollon. Currerily ihe •*co•pleMd 2001,2002 122(709 
licenseeson o qun,berofoccasons,<>n one Regil'lor requires licensees ta prow,de 0 1// Il©r./'In ·•· 

OCCosior wdy ending upn fhe Preiona re'ums'nleformol[),slibwt,o,Ir.brrna,vn ··· Ple,an*/alinlo•o•on.,N•;,vier. 
High Coi,/ Howaver u r,t I changed by Refams, the so col)ed D Forms. The• 6„ '0*.....%)fol.L.-Ili 
legislolian or p,oven uncon/tub-I thrs prop,de 'he Regujolor wl·h elsen„ol foqui.odG·t,91-cpm#u,poi• mloi 
is 'he one tool ir he orsen,I Ihol Ihe informalion,norderloidilitsmondole The ploic€0•1icu*-i[• *efqi,cl,4.I. 

Regulolor con use lo curloil r,5ing e|ectricity infotmolio·, Spans firloncial infor.{rion 

w,/Sr •/x/,p// le lige number of ele/col purlhavs ond sales. cust/,erand 
F,om ihe le,i,•r"g encly:,0 1, cin be seen 

d,Reren,lor,Hke,isting, provide plantde'01(5.1/r,Hinformalionondi,fomer ncentives thol the wiber of licensees thot is still 
10 Ticen5ees .0 reduce tech„ccl lasses. se™·ce end q..ol, 0/ pover si/,sl,col 

Improve quil,ly of supply ord eledric,17 IWorrdion The Info.molier h Jsed,n,1,0 oOP,vIng ron opproveo tariffs i, 

nocceptably high The problem that the dis r'bul,on network,, etc Is the regulator torif' approvol p'ocess, publishing Q,inu/4 
Ls,ng M g too• effecr veiy@ 1/ shorr *„ 3 0.0 flecir,cil •Suppl¥ SiflsfIcs {,r.d monitoring Regulubr s foc ng in o ddressing f his ,„Le 

re•Ilya„essert,ol/01,'a THE/001. I•vill :/stome· service and powe· qualll, In srwoloid. nomerythepreviousyi,ienlioned 

relurn,oill,sospectoll·Ileloler addihon. eleaficohonsall/,csmrequ,red |ock / pun,1,• mecs•res provided by 
tobe submine© 10 -or,lor elednfication |egls|otar „ldle fect,haliviththeorven! 

Flfic| ¥• perhaps nol a tool ir thle true ser,se pr/grm /d oss,sl w th the ollocotion of {W ndus'ry res¢A.clwing. tor,H retionalis/,on 
©flheword. bulce,to,niyanoid.andavery /erifidion·unds.F,nolly,cu•en,legislolion ancnon,lon,1,willbeer,ieringin•phase 
eaenti• aid /1 *hal, ovallable to le •„a the submisslon o"wl/ ©Ud'led The lock a,d/cr Regulo,or ihe qual•ly of the 01 is ihe require,nen' for llcensees finoi•clolsloternenl' 10'ma*ion is to slo'ing down 1,e toi" provide Ihe Regulopar with such 
Informal;on eNectively Are we on trock 's lor as Inloqnction ir op•:caf! In pr€ess 0•rnatic{1117. Hence# as s flecess(of, to 

1 
mu/be it is In l„ w.„ r.'lili Asm' ty o•l,rnes ./ Le, me stole 1% concernede I be'le'e the onswer nol possible lai 

he NER'op ..'090rically, wilhoul ihe nght inlorrnall... no· Ophnugh improvemen' 're be•'g Bess le opplicalioi•'inlime 
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Allhough ·,01 refleded i,lhe above sioNs,cs, incorporeted inihe s,x RED, All 11,„se ospects egulolor, perspective ond not to use this 
an urderlying problem 10 1/riff approval, woad rednlourie!11,-ng,f /emodalas forum/sonoppoltunillodeboleticonlent 
especiolly,-orewanistouseroleofreium proposedbrhe Reshucuring,Illeve/u/IIi of-hepropos/Bill. This,srotltetimenor 
reg JIalion sthelackof p,oper .rigfe,ced bacornesthedef nit:vemodel theoloceto do 50 monyotherforums Ind 
/7 
3 

electricity deportner,ts/functions within Toillwsfr*theaddedcomple™letusium mechonisms exist lo debole the con•enls of 

unic,polities This probern wil hopeful y i/ok ot bo aspeas, norrie& licensing and the Bill. 

reduced, 1 ro, to/ y elimirlofed. once to,ifl ,/ cnolisolioni. Aspedsor,5guesthotld/nol hovelot·nelo 
e ringfencing /Kerrise os J' required in 

terms of the indust•y restruclurin , plar is Al'}Lough IIi• licen:Ing framework und spend suffic,en,1 +Ine on during Ihis 
·eql rements lorne six distributon businesses Xent/lon. be us menticned ecirlie. ore 

compleled los no- /beer -lised, Mod been k>fegen e/remely I i'ponart in€ // i=ues 5Jch 
Whal does Ihe future hold froma thcilicensesv.ouldpr•orlybelssuedonlyto Poor. orotbe,-,0*med,ocrecustomerc 
regulaloly perspective? thes,x Ds, ah nplopso ve,y sr,1 nurrop· inadequoteultt,·hon to,educing techic,]1 21 

of priva+e dist·,baors Now, melros ond '=n-technial• losses aid what con,#tes a 
Athc Jgh I can spenc more oi lha ovoiloble 
time d,scus.ing *e prob|em5 being munic,palitie5 thot do nol rons/' •*1, orreolabie'ota 1neir D- rMum or 

digribulinr b.r,inesse, to the ·1Els would di•!ribuliuii osse•s ai•d Ilie ••sorioled'elloit 
exper ancec by I Regulator, ncluding Jssues. 
ofter, interrela/, 5/h m oppo,e·,1 *ck / requiralobe faporaely licensed, possibl, with beg spe/by dslrhution personnel In 

0//ot,der,#cenrecancties' Ilrovidingoreliableardaffordablcelectricol 
•aintan{]ncE *some lican5eesold gibution 

loseoftheRED, Thiswillce,In»inceose suoply'ocuslomers? 
06.5, p00% C. w best InlY med,ocre the number o: lice, cels In he i.sued and the ri//ion lo whot degree Is 1,•s'Flicle 11 cuslomer ca·e, inodequote 'Menlicn to 
reducing¢echn,co •andnon·lecinical)Icsses, number 01 erit ties 111/ would hove 'o be Inoinlenonce ondicf.,roid· ilent being c(,rried 

moritored for complionce with the /,puloted nuton currenldistributionoisek? Ifirsuff,cieni etc , I do not Thinklh/it will sene ony purpose lic..me <oridinons. Th,5 aspect, togetherwill mointenorce is being cc'ried Oulf i' this a to cont,nue mih this Iheme here. It is lime 10 

look fomi* ond n/*end the t me dwelling Iheoremard.ned,nitien/parogaph,would consequenceoflowtoff le,elsor, perhaps, 
pr"obly result in o larger wurtforce thin 100 high 5Ufp us margins? The debole or,lhe,e, onthehereondnow. Wek,veogood idea 

of whart - read lo look 06tlor in +he lutu-. ong,nally/oreibylhe Reguloto underlhe andolhers,milorissueswilfmelocontinue 

wilhouthovngrolollinlhetropolonolysis /°Posedl/mocel. in order to firm·up on the appropriate .•,oy 
pomlys,s So, the indusll reslructurirganc As ir is. loriff rot,onollsot,on urder he DA•,ord forie Regulator 
'Heproposede•ablirgED'Rest•ulufing Bill, prope/fw/modal,5/'reod¥ frough'wth Conclusion 

In con,unct on Mlh *e new EIRegulatory problerns nomulti·,unsdichonall regulctory 
4.ndicoted ottle 5tcrtofihis presentaNor. 811, is goirg to solve all Ihe /=ble/6. righ/ environmer,1 This. however. becomes rrult 

- 

No, wrong Thecholleveslolhe Regulotor loldinorecorriple•,i lhernocelorescril•d within the time ovoiloble, il .os onl, poss,Ele 

ond k>you theledustrys•okeho ders, ore nci bylhe ESI Reauloil Bill 61 •he Pwl moce], 16 br'/ly touch on problems currently be rig 

aoing to disappear Some of the currert the Regulctort<>get wrwrh he EDI Holdings experiened b, he Regulator ond fry and 
problemsond truslro.ions#i" mo/probably Compunyond ·he iridustry / !urge haie to extropoloke some of tiese to lhe fulure 

continuaploguirgusbrsometirelocome filolisohowle¥erylorgenumber/exisling Fdplhoverotspenteroughtmeon he 
10/soret©berclior,/lised·orismallnumber -¥ fomord which, alterall , „11,81,-le 01 In oddillon bron, new, perhaps even more 

dflicult to solve, problems wil res' likely °f /cocard Irifts. *hough, 05 1-ed, 20 Ispap€• 
rear Ikeir ugly heads Wi!, 4 be able the process hos to ro· ye· been fir/,sed. d Blt. Ih©Deyouwillaccep-thollhndildillic* 
so|vel•ler•? M•• urpqi,vot• f Yes! Pro•,ded wo,ildproboblyewltholrotonlyllie*anlfs bdiscuss/detinitivewaylorwordwhere 
9 I for the REDs would 01 be appr:ved by -he ore sql us work Ige*her to ochieve Il s mo„ wnresolec question. and 

Regula,or bul also Ihe process or various issues Soft ce lo st, Ihot -1,1 ihe -he 4.5t wa,or ureron# co=ming the 
fu" tar,Hpalsrorthemunlopali'le,loull"·!(]tely oppo,/men,oftheboardondchieaxec/,pe dispanialon fratme Regulator. ond conform totheappr€wed ·avercge' lunlfs officer for tly 
Ihe diskibulion iiiduslry lows regults holdingk o ma,or gep ·ron of ·he REDs T4ese / hs woold presumobly for,vord hos been token to /or the ihe ve current propind EDI Restrucluring Bil. how. to be de·enmired by the RED, so Ihit e reces,ory electricity distrbution retor 
This'ill, asynuareollc•]re,dev,"strom overepregginedpariodulimethe,oriffs processondthe E. le Ragulalor,onditspersonn P.icavoterhouseloopers •Pwa llueprin, charged wi,hur, tr.e dif·erent wicipolit, ore keen. able cnd u Iling to r ge to reconlnendotion regarding the mondatOC' any 

conform lothe overage RED larifls chollerigestnol mo' transferring of ..ricipol electricity presenttnemselves 
Those 0 pulhs ord tuneframes ihould d•ring Ihe orocess 

unde,lekings lo the Regionol Electr city ideal,require opprovolbygoththe Di•Inbulon (RED51. NER„nd Provided we keep our lines of 
Iho opp opriote multi.iuri'dic•ion' commu,icitionsbe/eenou -selves -he Res ucturing / 5 based on o voluntal open 
municipol service digtricts o. r,lunicipalites, orid 'fon,ers,slerrr which remain prepafed to I,slen ond leo·n Implie5tho· REDS could 'he NER in ks copocily as industry regukolor fron eachother. ihe elec.rcitY distribu:hon poisit>ly va/ from iust. 00 tle o,e hand, and le iatter ent tles in *he,r copocity &,bullon as Eskom's funcion, p'esum,rgthot indu/ry will go trom sliengl i slfeigh 
5Mvlcc 0#thorties I believe H·/youwill lar decreed thot Eskom's disirib/ion the berefa 1 Will 08 of oll cuslorners and 
ogreew,tlimelho·Ihls Ir Ilse fwl,lpre5er,10 bus,ress will be lansferred To Ihe REDs, 10 stokeholcer5 l am sure thot we w,l 
malor/allengeto nanoge'sc/p ornel REDs„corpornlingan/ureofhe·ro- Ind logether •ind Iheapproprnlie le¥el 01 
of ED] Moldings, the REDs, the VER and olher munic,pol elect,ic,4 dislr,o.mon regulo¢ion required whal represems the 
mJnicipo|dies funcionsin,criou; Correct •rifl Droponlons, How,e.·er. ik eve|s lo a55 ure long term 

is very I kai, that not ol' Metro's end Howe€.thetl Regulolor, Bill model row I Jstilioble finonciol viabilily cnd what Ihe 
gic,polilles / 1//er ther dishibulion effecively impli tral over and obove Ihe ideal induslry sfruclure is. 
assels k le REDs This, yol, / molise, invol•ement of ·he Regulob ilithe described Pleose lei us 19'ritively take hands ond 
cou d vastiy ch•]nge the con,p ex,17 of the process, it wili cls' slil hove lo possibli ogette· build a ell,clric,·y dislribillion 
Regololion of 11·e 1/,str, Curin, 16 1|he seerthetorilfs. orthiss•]gefor an unknoan Indust·yiho, could se,ve as o nodellor•he 
Regulator ls, elth #e aid of cors/·ulls, number of melros ond/orinunlcipolilies,ns world,ond En Ihe process-oke the Nohoral 
wrking on the new 'egulot[)7 frame.ork, 0 80/imle exer./ Ce olnly no· 0/ ea• Eleon,lry Regulatir one slep closer 1£] 11, 
licence requ,reme-f perlo·mance Ics,c •han o. considers the extenl 01 Ihe. visionof becomingoreclnisedworldclass mon,toring report,99 - and industry number of lorilk currently n /erce fegul/Or 
nformation gluirerne, 5 05 well as o k].IN Please note thr]' I hove 0/•Ined the ob©ve Wilh©ut You• ass,/arice. co.operahon ond ,0/ionalisolion noprooch ,/ slrolegv oosed ment .iried corn,il,coling ·ackys arising 'rom suppon, mis vision would remain o on prern,te thai oil municipa eledric,ty 19 pipe 11·e clrrenlly proposed EC>1 RestfujurIng BIll draam, w,Ih vel little chanCe o; distribullon bus,nesses would ba werel, 10 'llusrote being 

the Impliconor,s from o re/,sed 8 
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NATIONAL ELECTRICITY REGULATOR 

The National Electricity Regulator (NER) believes that electricity is the 

dynamo for economic growth and development of South Africa and its people. 

Electricity has the power to transform ordinary people's lives, stimulate the 
creation of new businesses, create jobs and make the South African industry 

more competitive internationally. 

M any million& in South Africa and in the rest of amended bythe Electricity Amendment Actsof 1994 tk African COntillent are waitig to sham in and I 995 The Minister of Minerals and Ene77 
the benefits brought by electricity The NER, appoint' Board Members, including the Chief 
therefore, 16 justiAably proud to be elected first Chair Executive Officer, and, once appointed,the NERacts 
of the African Forum for Utility Regulators (AFUR), independentgand repo/sto Parliament. 
which aims to support the development of effective 
utility regulation in Africa, and ,/ be a *undiT The NER has national jurisdiction over generatom. 
member of the Regional Elecrrk,ty Regulat07 transmitters and distributors of electricity and 
Aaociation (RERA). which aims to coordinate exercises its powers through the hue, modification 
regional policy fortheelectrlcitysupply industry (ESI) and revocation of licenses It proters electticity 
ofthe Southern AfricanCommunity(SADC)region cu=tomer& by emwing cost·effective price, optimal 

qualky of supply and se,vice and amicable resolution 

These developments are in line with broad ofdispute,intheESI. 
Internat/nal Hnds in which Alum agreet o co- 
opentewitheachotheracrossborden Thisusually The NER is funded from a levy (approved by the 

provdes signi•cant benefirs aming from shared Minister of M•nerals and Energy) imposedannually on 
resounnes andacommon understanding. The NERis generator, of electricity that is passed on to all 
the regulatory authority over the ES! 1n Soch Africa. customers of electricity Customers therefore pay 
Iti: a statutory body. established on I April 1995 in forthe protection they receive from the NER. andthe 
terms of the Electricky Act No 4 I of 1987, as general body of taxpayers is relieved of this obligation. 

Electricity will light the way into our future! 

1 11, 
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International trends• regulating the 
electricily distribution industries of the world 

by llard Fo rbc,rn, IPA Energy Consulting, Ed nb„gH, United Kirgdom 

Res,ructuring of electrkity businesse, across the world 1/ leading to developmenls In measures employed to 
montior ihe prices paid and quotit·y delivered by bolh compelitive ond non-competitive parts of the induslry. In 
the rompemive secloa, i.e. generation and supply, slrong commercial incentives con natufally develop lo drive 

down prices and improve qualily. 

In monopoly,ectors/he gamccommerciol envirormer,lol re5/ir silid,lies, N g n -inanciol ard ooeroling performonce o 
pressures do note,listr and instead efficienc, 1/lond where proteclion oflhe er·ironmer,1 :ut•lit,. It is 'Iso v,Tol 16/1 =ERE regulaf 
pressures musl be created thro•.gh is o Egier legislotive priority *an the duly oroce-5 hovec higildegree Ot-/r,5pore 
lula.. Theresa f nebaloncethokmly loproleat,e i'teraisof rurol customers, andbefree.frompolilicalintervenlron The&€ 
be s,ruck between red»g prces ond ihe ai,cd.ontagec end the elderly (Iris, pracieshmepromnaffedivein manyolthe 
impming quality, and r is an ongoing Govenmert Eleclric,1, Regularlor Art, "untrl" where :PA has worked, including 
chollenge hal 'egulators ond dislributors 1999. Concihor 9) the present e.orkin Les.. 
ocrosithe vorld c fe ocing up 10. Customer Bask forms of regul¤tion ore keento. pncereduchon„ b/orenot Ro/tes to meet obledlve, 
prepored'oseedeter,orationint,elevelo In „osIFuropeur•cr,Jillrir•lheseob,ecives Th„ears,Nobcs,cformsof egulalion /hat 
servicelhey rece e The form of reg JIalion con be reolised *ough le Introduclion of con be opolled lo any business 
mu5I therefore .ecognise he seewirgy compelitionloforceprkereductionehrough • Iroulbosedregulaton,ond 
con•licting demands of pnce ond quality innovotion and elfic,ency ,·norovene.1, Ind * Outout t*]5 ed regu lion 
Thasecoricer bllove,lf verlhede•lop,neni ihro.,gl· vor,ous forms of incen-ive based TI,airiple,1 form ofinput bosedregulotion 
of new #frn5 of distributio, regulolion, using regulction desig-ed to redoce prices and is rcieof refurr regL otion, wharethebusiness 
Increosingly soph,/ -o,ed pnce controls In,Pvelliequol,lyondovoiabluloisupply 19.rri,11Hri lornoke o sper,Fiedrateof reirn 
Incentive .hemes have oeen des,gnec fo Ever nihe monopol,ach.-ies. morkelbased onitsise-s THecompon' s in»estr, " plcw 
rewardgoo.pe,formancelorpenal,/pcor ewomen•clmec-elsmscaroeusedord one p.Qposed pnces oin s.olected lo frequent 
pe:formance) depending on Ihe outpu s le price regulohon *il] no„ 'o toke inko and deto,led rev- by the reguloto'. o·Id the 
ochieved. In ordartho-lhese 'oepur based accoon- the cost of meeting eny,·onmenal expenditure is sub// whe approvol of le 
pe»nonce incen+wes do not *coordise larges Ir morpernarging /Dromies inal mgulatr Anheolere/eme, oulputbased 
longer feml quolily of supply perrormo/e price reductions "yrot bet'le driving fictor, regulohon is not spec fically concerned with 
monitoling con be combined .it·, oddit onol 05 *04 ore often olreoay below cost reflee a ·he inve,Iments ¤nd 05:ets necessol . hor 1,1e 
cordro,on ousincss finput , toprohr the |eve|s Insuch co»esregulaioiwillairn :ompanytoachieve,·s Jitilloteresult.which 
long e n heoll.i uf ossels and woid imm 10 Improve the commercial ond rechnic/1 l, le deli€y of elecfricity 10 customers 
deler,orolion IPA'5 5IoH hus heer, ol Ine parlormance (0 ulilities to (]Ilow the uti it, to Pre,iding basic rules are adhered 10 
'refror of dew|oing regulotor, recover !15 edicient y incurred costs, perfoiri,unce buwd regulohon proWdes o 
fra,Tie•oiks ocioss 11. World T„spiper is elininaling 5:Jb•id, ormokirgit specilk and retu.n tolhe company 605ed on the results 
based u on IPA'5 recent expene„e ocres, ir. r..porer.W and irr;provi,ig linonciol stabilit, ochieved bylhe bus,neis 
the world, wiu more specifically le whilsle,inancinglhe qua ityolsupply. Between *ese two e'tremes lare (]re a 
experience in South Africa, Leso ho and lin countr as where the utilities have o m litide / .criatiois 11,01 hove beer 
Mozambique. reasonuble. overul lechn,colond comnerc/ odooted ir ddlerent cour/rie5, dependirg 
The obi•clive of regulatlon par-ormorice, such os New Zeohnd uponthespeclfic neadsofeoch sector One 

regJIation con recoin,se Ihe benetits ot commor,vorio·ion,sthe nceni•ebosed' 
R/i,Iri,m,5 0 tool M con De agd to deliver ollowng he *lily •r> bo:rnre qual,1, of framework tha- wos n tioled in the UK, improve·nenlsin a seclof, 60 *e lorm a se,viceandpnce Ne.Zeooncisreguloted wvrebypedonT<nce,hatwasmoreeffic,eni 
regulation [1['01)¢ed mbsi be core<4 ontheba/thotdistribuhoncornpon,es/re 
cars dered thorthoregulato·spici,edionswo/lpermi- in order thct it ochieves what is compared .gains,eocn o¢her in re,003 conipunics lo eorio reium greate, Ihon Ilial req•red Reguli.lors gener•Ill, haie lie 5/•,c „,d ces: price rot€ 01 relurn the best and interesf nominollipermmed, overriding obligolion to coin prov,dedou,purdwinot 

sen, ce qu/4 Any componv ih/ deter,oroic 
of Ir practice th,5 scherre sel consume's, in addilion 'colher soecific consiS•entli ,cores poor Y 1 Subiect '0 ¤ sceci-,r 
duties thot moy be placed on phem by e/fic.enl impimen en/actors (by 

deto,led regu ¤+09 review o{ as business 
Govern.nen' Reg•lot,DinDrmallylorm'an cllowing future revenua to rise by ¤ term 

In ./. where /1 *s infl/ion ord X o ref•rm process Iho hos n·any courtfies where .egul,]hor Is new:y 'RP an 

...04•:.,1 es,oblished, #e regulok)r is Icced wilh o efficlericy fc/or) and herce ,! ' I, 50,net,rnes 
number / corflictng obie/ves in o sector known os RPI.X reg•lation In the UK this • ncr„ass eflicien,7 Ind reduce costs, 
tho,ls going ·hrough sigr:Ilicon*change For sc"eme led lo both glg„flcon- reductiors In • Ma ntairtorenhancesecur•/Itsupply, excmple, Ihe Gover,ment rroy hove /Ices,Irprovernerls,noutp/qu€114 

• Increose c J/omer access and cho co, privollsohon asa key oblecive, wilh a /lew lo I· snouid be noled,hot,he form s- 
• Enco' requlation ruile private nvestment, end ,rprowed Iechn,col and conmerciel applied can change over 1,me to refled 
e Lisure Me ong·term Fina.cal via/ity perforner,ce How/ver. Ir,•e/©Twillbe,ve 

0Fthe chonge,04,/phosisi'itheobiedivesolthe regulatee of bus,riesses //e lhere s no or only o regula-or (for exomple in the cost quolily 
1/ Afr cor, • DJnlries• 5.h os Lesotho ond 'IM ted regulot• his!017 ond where thereis trode·010 and Ifie le'e 01 soph,5,Icellon 
Mozomb,que where 1/A hos recen; o requremert lors,gn,licalll,nve/ment n appropr,alelorlherogulatorandcompon* 
expe•ience, Ircralng electrfication rates orde'lore•chsolislock•ope,formancelevds. -okingoccounie•palollyollhegronuloiry 

such mon odd nonol key driver for reform in circurrs-an, regulction will naed andquolilolilonvolloble. 
Incie05Ingl, gove rnmellsoreolsolooking Ilocusolle,lablish,®cos!,electivebrilfs 

loke on more and Improinng Itshouldolsope/mberecognl$®dtr•1O11 to ele/„clly regulators 'o reve„Lies soasloenhancelhe ,• 0·lon contair,5rom•6 01 incer,l,veg ·some 
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explicil, others less so In role of returri Ullimnate©liese.elernantso<e adtodefirie In·r•UKrrErgercridarqu,ilionhave•educed 
regulorion le Incenlive Ismainly corcemed &4 lorword auking revenue ihot the uhlily ihe value of ber,rh,norking and comporators 
wilh c:opital investment. lit,e set rote 01 relum , per m Hed lo wrovei via :16 once, 10 Ihe regul/lor Qrd this is mt 1 5/ will 
4 h gh, Ihe regul¤+Be will have incenlives to non..treme cose,heregulator,noy a 50 needtobeco•follyconside/inbouthAfrca 
inxesl more, and d ·he ro'ec mturi, is lovi, co-Ls,der Il cppropriate 41 revise the in oler countnes however, benchmark ng 
Ihe reg•latee will w,/ to •leror reduce cornpon, seffeciveassetdo<asselvo,ue eweit ses ore still higill, aftedive Fegulnlury 
copi:al ove5tmant. In performorce bosed or asset live5). This happened in ihe UK loots, especially where there ore o large 
regulction ·heircenl•e islo motch lorbeol) v.here Transco (gas pipeline buines/had number of cainponies to be compored. 
le specific perfomiwie -orgets. moin • ,he os:el Ives e/endec. red„cing the 5110/ The electricity distrthutici 5ector n Flnlard 
ossocioled with operofirg casls Ircer,1•e 1er,noi·nuclised of:preciation volue ot Ike for e,on·ple has cround 1000 srnoll bosed fegulal,Qn .lows le regol<lee -0 ... but arguably more closel, iellecti,9 comparies•ndin Ge..rlythereore around reto,nllie fironclol Denelits/,am exceeding Ihelroctualecono,Tilctives ForFErlo,nonce- 800 con,pcnies Inleres-ingl„lhescoleo¢ Ihetargetperformoncelevels. unlillheno/ based requlotonle see.jig,i / lorgets is thecholleigemeorist,oiregulotorsinboth reg/Tor¥review whenthegoinscan then be gener/IIi morn Ironsoorent· The base counine, hove tended to lavour e. posl passad to the cuslomerin'he forrr ofower perfor,ronce 16 normally s„occordirg o lhe regolotion 01 cr rgem-her thon tee ex-anle price' mis i,cen} ve works best when t"e o•turn•onprevio•swal' 11,epe•rnanc* se•Ing oF ollo•ed topol re•enues thol rel, period be·,veen reviews is nol toc short. m be sel wil o deodbond obout /he torget on.ovard efficencyproiedions. There.orn 
Ident/flotton / lorgels for Min¢,wi·hode·ined•le/Penallies ond „,;umberclo,Herert me-hods/volohle lor 

rewords regulalion deper o ant u pon + e outturn bencimcrking. ord they yebeyond ·•: scope 
perfoon.nce. Rewords ond penollies c re of Ihis pap. I ID./ever. the Thw. iden/,cation oed opproarhe, selting 0-tcrgets for noinially 5ubloc· ·0 0 color and crip 505,/4cons/arellhoro regulwion schemes,5 fo'mofaveloging, a comolexond orimgemenf lo limil ihe limna/exposure orconsderlookaollheleod "2FF'AamlerB conlrove// subloct. Schernesth/ hovebeen unde, Ihescheme Stolishcol lel/ques con Irant cr used in d,Herentcountles=i anal/,sl .compored 2.50 be ged * discounte,treme volues from 

bul#,isisrololk//*fosiberealeniony f,e reported results. For e:orriole, for Ills per'lam word· c:om ·ne•ing thot •·,ever 
vor,obles ihot col be adlusted to 'cl·lave the dist,b•I,or s,/em Mull rotes and cus/•*ner targob aie set, il is Ir,1// 10 recagn,5/ 
des,redregulatory,al,/ Theselt,ngof price inier,upt,¤-, doys when val•es toll okde Ihatlhea/|Y forompric,conlrolperied 
conlrol lorget, musl also consider poiticol on|, Revenueki,get' oreseloccord•ngtol two indord deviotions Porr '/ mean con ue 
molidions Qs well 05 the enomic. 01 the considered lo re oresent extrerre e,ents outside I..elolcost•hot. riel{aent business„••,ilil 
reguloted busires, Ihenorwoloperationsol,hebusiness, ond be •X perl to I. J. ord eil •er¥ 81,4- 
In an incent ve based scheme liketho Ised edoteel buginesses need an incentive k> sear 

con·inged illamvements in per{Imance. If irifially ir, the UK le.e cre *ree muin Ins/ingregulatorY'Orge'sond fevie<gpas| the regulolor sets to,gels Ihai become componen¢5 of ¤ reg J|0104 price conlrol peririmiance t•enchmorking s olter, used for •}woiks bL,SlneSSeS. lo inapproplice m/, /change „, circurnstarce;. osesscompombe bus,ne,fes. ·, b,0,0,here fhe regulolorwill be under pressure lotoke • Rote 01 return o. osset' v.ere mron' cases modelhal somebu5,res- correcl- la:on 'Ihe,ext conlrol, 
• In,1,0 price reduction, and were &,gnificantly dilerentto *he,5. ond M 
• Elf,ciency improvei,lentfictor bench„,r4 -(,s "I„",teo value o,d The In extreme coses, il is important / ensure 

Theregul#rno'ibekeen,ousetne:ontrol 'Orreorgurnenisareholcac'051•he#rE. tnol If circums*ance5 *angedromolical'yf 
there & tl·' pos5ibil,1¥ of on inler,·n B e 1. emph05,5e ethar. the oddlirol ··lowever, ben/rn/mg .<] 6,•ouled Inal of cont ol or price con·rol adiustmen· (incentri,sed) ellirienc, improvere·ts/chieved regulolors ond, providing Iho- high qi/4 inechon,sr,1, lor mmple la ensure o 

sincethelaslcor-rol(*/inglooe.efl.ledin inbrmot,or,som,kilil. flm„i..•ls'scondmre company & fino/,01 8-obility 
11'e one oil roduc lic,0, 1118 expecer] scope 9 Increasing], soohist cated ways tc compe,15ote 
LtureeHic,encyimprovementsliendingtobs fordifei.,imbebvee,16-82. The/iess Examplesol regulalionusedairo,5 
re-ladedintheonnuoIXic/orj.or,vrelolive Iho•led,OThecefinihonof NRFO, in Sou-n Iheworld 

amactiveness of nvest ng In a ublit, compa,y Africa 5uggesk thst ber,chniorkil will ba ¤ Regu:ation oc oss the world Ickes d,Herent 
(refier'ed 4 ad,"ing the o lowed re" ke,tooliritwiuturBregulat,on ottll' "dor. lorm5 occord,ng *c " legal Mmeworks 

esiabIEshed, but also *he personal ily c• the 
Counl" Avellchilll. S•curll·,Cl/SAI•1 IlolA regulotors employed This les/*s In 

CAU/SAIDI Per 1.0 8-Omen 
'¤rioliors 11 OP 'rooc//006{d o meet ye' 

8.$. 
El simitor oh•ecbes. 

*1&011-d 128 8 9% 

SnulhoIScolland 68 Ur Ped KIngnoi. 
..../. 

Ubts Regulohon in c•rope was ,nil,olly rormedon 
la-ge• ;6 Ilie irent,/ bosed" /ncples des¢nbed 
London 35 8 9/1 cb"e. 4 oulwordly simple lorm of 
*&/,7/27.d 162 Nal kn¤wn bulrk# regulation wo'nit,•Ily odopted inlhe UK z io•e•bo018% 

*pro•ded.rves¢org ord management of the I ... 201 
m/ Rimal: componiesw,thodeor ·/•+IonoW/wo, 

143 •2,3/ expeded lo be och,eved In terms 01 the 
C•P•Ve, 11.2% linoncial pe•formance 01 *he corrpories. It 
Pg..Itel 253 16.' 96 provided aclec. forwo,d Nock / revenues I 
E(J 311 12.4 I 

low -su wd rranogernert confidence Urtec [rer' 131 12,5: jn. rhe br„nesses. S,nce rhe 
N,W -•no regulo,o,y 

gronment ks ..... new to all / Ales,lhere wa 
Ounedi. 11,5/ strong poltical wd commerclol or=ure 10 .-I 8,0 % 

dernoitelhesuccm of pnvotisot•on. This •eur 22§*SS 99 I 
rreant•holiheeorlypncecontiols were seiin ...... 10.0. 
o rronner ·hol bol encouroged el[,clencY S!40Up0 0 Circo 8,5 96 
improverne,ls and,duced prices. but ot ]Ile 

Theolo.oble rG'um 5Ci *<*. 1*.0146 5% Tl• mg•.aurn3emo,!,Irglu,- sometime ni,nimised Ihe overall impoct 0,1 
06.li4Dfc•rpan- lor•loincunbla fhe operolion ofthe businesses 
T., 01'rb e r•Jrn. ylhe reeL... w & aduall, 6,6% 1• hloh• imlrr, •mDne•,„ Ihe 
*44 ©· •mpew,ls • ilipor,d The .j-Dnlj.es incenti,e cleorl, worked, ond a«iciency 

goinsexceede//expectollons. Whilethis 
Tude Compans•A o• pe4-- ond iet- of componde. Jn 2,nele:,1 Qunmp, led k high pm" b¥ the reg ularecs in the 
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•Jil, ycors / tne lille,11,ve ,cheme, these recovered will be la-e- d sallowed the cross·subsidy fronbeiroffcuslor•erd. rg 
benelils werethen passed +c Gle custorner n regulrlory 5,5tern is elf cient Gnd Derm,-5 0 providedone|eCITIC,ty •rilk however, therc 
5Jb5equent·eviews Aguobly,1,]dtw nitial twi noilessthon/6#,memp|0'88510 isagrowingrecognitonihotcress 5,6•i<lies 
incentives been -oker, Nhro•gh •he seltirg regulote omund 1000 compon e, inev tobly le/c -0 prlced,5:4]•ior• lilthe rT,arket 

d allocative 0+ -ighier neffic large-5, the "rie efficiercy goins M/omb en: y C.oss subsidies 
quo 

nlayna·have maten•lised ore dificult lo imp airiert ir, corrpeliti•e 
Regulchoni,Mozoweigieisinilsmleady morkels/ndoclosaborrer·:,r•1•erre•orms 

•alpolie'b ecamemo'eforrilia·wththe /0#, and the.e is Imle 1/ reporl on the The ,•duslrydoes not otory erwlronmen'. price coiffos hove ·c recover all of 
acle]I c/,vities ofthe regdoto• Howe,er. 

beco forced grealer its costs m a nore H *d ord througk c ustomer <horges, 
& 

historicolly /M W ploried ts impinvemenmir,lheseclof In/cent business governments hove ntermned icien. by providing 
weralions with iKe Ocvernmen- and thlese subsidies -0 ce,ain classes of cu.tomer¢hot 

rs Ike :1 regulolor / 'itoin I'(]3 6/rled 10 plo,is hove had k> cors der the ariffs thot •hey belle'/ murgenuinely be oroteded froml ve towords regulo],Di• Ibot links ,€ver JEC 6 Government d permit. These plors kencod-cpoythelullcostof Ihesemces k> the ouloui th./ ore ach e·yed rather t.in 
Ihe lnpursthotam exoejed Therevenue Air atorinol sed i,lhe "Conire Progromma" Ihey use This compron,st. s one lot :s 

c,nd form o defock> price con/0. spac'fyin, being seen as being rece5&0·y fur Ihe wider 

•s-ri*Ub•s7•31272•'1•tw: keyfoclor55uchaseloclrificstiontargcts oenelits of 'eforins lo be realisec 5ocio 

performoncebasedsc.ewelsea BA tl protectior is now Former CIS recognised as or integro 
pan / power seclor reami, und research 

ALs",0 Inille{,wme.Sovi/Unionpricesfo·elecincily has shown Ihot occurole liurgeling of 
were set as 0/ ecoromic plonr 4 and vu ner'ble cusioner, rnn he r.i,steffective 

*,alion , Australia Is Aeffornedor o st¤ I wore us' ally tar below •09 Since for Goverment, and need basis ,n ·hot il nol ond in/or to khe UK adversely 
cornblnes ,/entwe.based arc perlormorce ndepeneence mon, of the co-ries heve irpact on Ihe pr,vote sector, nr,d quoil'Y & 
based,eguat,on Thepriceconia]Tornua w-0'med their Plecrici9 secto.s »irh •M•or supoli. Ky.g¥•5tonond SIovok,au-ecu•ently 

Jsed htis a specifir terri linkedtotle quolily ra 4 The relorms hove 65, Irmoled i des,grIng /-ective social protecion 

/,upply ackleved by Ihe dist,ibutien re/ve spe[,ik problens Ir me sector on 11}e mechonismi, which wil' ormde *opor ie 
Dusiness Thokeidir, Ajstrolloistamove OSSJ,·'Pticn'balon,flve*.rwil[solveallof/e hose,nosti, need oased.nabili/topay 

morelo.varcs perbrnance-basedregulo,on, problerng 'de,Fite 'he bes) cowlce cf (]nd wl"hgne5510 pay Ar, ongoing pro,ec, 
wltlipr:•Fellrimoderecent|yforquality inlemalioloace/ P,v/emoreynosc-e tba+ R is compiering in the Bolkans is 

I •oplv meosures /0 be ,/c'uded in ihe in, bul withoul 11 e promised ocion, of 'mesf gohngl„/pacff·*•1/ovelyreoudion 
wechonism min hove inthe cortext DI c 

controls lor trons,ilssion buslnesm G•vernmentondregulotor"•com/niesore 
unable lo opercte the bus,lesses gs tha, re2ionoleleclrcihlorke1. 

USA intended ond Ore [,W||Ing Ol,1 Ukroine ond lor;ffs.<nd leneed 10 Increosaihemionll,w 
The focmo•regula*'cnirtheUSA sgenerolli •erbollon ore •0 exomples of whcrethe te indu5tritobek 4 k/ed. fonnp,olx.bly 
m•gWRateo:R/un, Thisrequiresunnull /ormprocesshu,deliveredner,i,prlefib, *he •ingle blegesl issue torregulalors ond 
hen,Ingst/Mheldtorev-ondopprovethe /ut/,cnbasincurruds,gri,Acorilic:h Tonffs go,emmenl when errbod<ing on refor,i 
Coll/ny's inve.tm„rll plons and oper/l-| Ive n/ been rr™]seo to o le,·el 10 01104 pro/as Wilhaullockling hotoi. en,4 */ 
experditue At these heorings the Imulolor cost recovery, ond „bs,dies are rol ond| so|vin,g the subsidy laue·., ie orm 
ilvde5ak-*c•Ilengelhepi•)*|S fo,thcoming. Thismecls,halseeor ,conleb *1.¤rs,oll•fo,ell,Am er,ffdosign 
|#advanloq,2 iso 4,/des.eecif transparewv far below cost and required,nve5tment le,els con bedes,gnedio min,rnisplhalm„id oil the 
'ts nlulor dlijdvoniage is its Itig ous no'ure poor, 0 Les/hothere is a var, low rotal„, the 
/!ch leoc• i high C:DE-6 oF and Sem,/ ·egllat,on, first•ew unib cons,m / Mwilched to·w oosic 
redlcosscope 6. Inrovolion Durnlg the 1/ At present *he elect:cry sector in Germany 
103//monyrates,o··emoved/ince/• is rot independen+4 regulated The 
bosed »1 erns on le grounds 140+ 4* 01 G ant curnes ou t the regul O/. Box 1 

Re'um,gulotoncauesuiliNcompan,"to 'undiondlierhh will comp¤ilessub,eclio In •ne UK,he ·egulcto 6, moied hon,o 
001•ornew,nve•mellrothe,Inortoens„I ex onte 'poeal to he competition Quihol re'2tivel, 5,mple •RPI X• Ir•renl weslllema 
Ike bes! a o; exislifl•; inie0,rer-s (ihe Bunceskorte||omt) which cond•cls to include odditill/ schern/5 to ince'l. 
New Zeelond inic•,gul,Qns of whether price leve]5 are technicol perormance,mprovemea 

ust;flab], cnd hcs //ie po-rs ts line Of,em lic, ier•]f/=.il Il,e As ment,oned obove regulation of distribution impoitonce offendm The seclo·is characteriseo by high of Disribulor de ou•ines5es ir New 7*lond is based w a quo*supplies. but i ve 
w , pnce, oro••1 douNe ng an appropriota 

<Dmoomonoftheperfomn:crerer/billew k hose of the UK More recenlly Ge·mon, Quali4 01 hos suopy, a id nirlole,1 u pro,ed 
fhe Irformotion pears C.,pailles.reassessed.'coid,n.'0 o„,ourced plans brar,ndepe,der,i and inrenlivps Proled sed. 

3 basic Indkes once, rote/retum,orld sen,ce specificregulclow·/beintroduced (11PI. following the unclusion o{ t!,e lost 
cuolit and ronkec kieachindex A weight' priceconlrol re,4 * ir December 1999 
"cre Isapplied toeach indextoder,veor//I Comporisons This works -c iinprove Ilip level oise•,ce 
score to e/ch compon¥ If o componY Toblelpm58,19/Itoronurberor'Litifies 00, d slribulors provide by I,rking ce,toin 
cons,•en¢hreceives pooroverO||5cclait'S acrosSIWorld Theloblecomporesthe qualityof se-me resl[)Ille,eveque 
thrdened wilha /recontrol, wher/6ythe njorkpetrmonceinlermsolthecuality Ihcttle,rerave¥lromcu/omers 
regulolo'/mdeakecd/oiled n•a/go®n of supply.>fferadandthe rekrnonossets Dislributo„ nove agreed To cn incenliye 
oflhecompony'scoslioncbus,reiplons· It thoidi•r,Vioncompaniesoreollowec The scheme the-oili)ws torfinancialre<rds 
Is Im '*/ c o pricecontrol Iholensures Ihal ·able sho•vs Ihot there e no hard and lasi ©r penalties depending on the qual•ty of 
distr,bullon businesses bolonce •Il' return or (]sse* velue ·1•01 should be supply perlormonce i.,hree key areas: 
operotions le,vieer quolily M suoply and price· expecled, ord -hot ean ,•it•,in cour,Ines 

(where he underlying economic conditions • numberolinterruplions'o'upply, 
Fink]nd should De 11·05on·e) There con De s,gr,lf • durltion of ;coni ler.plions . suppl¥: 
TheoPPwchtomi/lation,nFinlandisveIy cfferences,i·hereturrisemcted aIN 

9.ilor 1014 approach adopted in New 
• 

Alordabilll thequal,•allelephonerespo/e 
Ze,]lund. The key d,Herence between the DIs,rlb J¢ors presenlly have 2 % of iheir 
NewZeolanomd Finloi,dooproachisthot Tnereisobolonce'obel,•det/Mveen,be levenue |inked 10 ··,15 pefimonce scherre. 
Rey use o ritrospec•l/ ore,-post form 01 need lor dalbullon bus.resses to ret.•ver 

1, oblli'yolcuslomers another scberne d slribu»rs are 
regutolion 2/ ,·he•e„s poY in *e, ces/ es the theircos'sond'he 

fe•orded at 2,6 F)/kA'h for,he marg inal 
price con,rol ,s for,vord looking Although 'or fhe eled'ac,4 Illey need. AHordobilify 01 

reouction indistributio.•lossesbelowlhe 
'here poor is often a key 'ssue for Govemmen¢s. at in•r=d wu,M risks with the the overage /5s Imial d /• rlhe posi 10.ors in sonie coseslis s monaged 1•rough o ex /051 methoe tnol K"wing Il revelve 01 
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elearicity requi.en er +5!, whic}· -her, increoses of *e income generoting capal* 01 the In the UK Ihe nce/ive based r.gul/ion 
wah:onsurphon However. thisimplescross (]55/, ils rep|acement cost with o rroder. scheme ilellvered real reductions In 
6Jbs,dles cr,d Ihere is therefore c •eed -c equ v/ert ossel. or Ihe deprec•tec h,knc Mr hehon criarges n le orde. of 10- 
rec.uncile le ror/, ling Ir,leres/of ensuring [ os, The income generoling copobilit, will 12% overc IO,eorperiod.--hongoing 
bir pir, a,01 oroted,wond pr otee,rla depend upor ·he commercial environmentin improvements,nq.alityof supply 11 e {iri(]ri, iII;i•Fres]• c•{ Ilie uhlilv. wh,cli the osseis cperole The regulciog 

stroduve cnd he /INN io ped,cl future Howeier, m the eor# yews a couilous 
En,u,Ing liquidity revor,ue iso key,lociorinde·errin,ung/eaxi (]Po.0,1' 11 was odople,1 or d e s m, or 
An issue thai is closely linked i the /ues. BguloTors mibe coret# rheydo opproo//ould be cons,dered 650/4 
//lection 01 the poor 5 the protechor of rot mal,c 11,1, orgumen Circul ir assessing Africa 

dis¢ribulion syslem revenue. Liquidity 5 0,1/ cs5/ Val,Jes Tie problem of liou,dil is w nuch 05 
0/lhemostcrticalissue,Lcirgo•ymines• T•w Indiv,duilissetsmiv iove lillevalue probler,I l,50ulh Afr,coosonywhe/.6. 
ond h.5 plogued mosl developing world deite the factihot Ihey were ins-olled / Inthe world, if nolmore so Thereg ul•tor 
dirribulion seclor refcrns. 04thoutcash ir. subsontiol cost Theirvalue coves fron· cnd Governmen- must sippon REDs in 
Ihe inoillr rio iefoini will Nuccead. being operoted logeher to provide o combaling non Doymentordmeft bygiving se•vice,n refur, foren income. Regulalars jave recogri,/d the neec lor Ilip REDs h lools to+ock e Ihe problem, 
distr butlon bJ„nage, k> pro'eci lheir If ilip incorne s-reoni is nsuffic,entlocover or <]Herrotively give the ZEDs 1;nanc,cl 
menuelrough a number of +Herd the co/ of ope<mor. na,Mencnce anc suppon 
xhannes Plhe UK. Iliere ore 0 1/ 9 fefurb,shment. then cosi yogsets have Unless o coord,r/led approach Is maosures thut companies ¤re pe•miked • ninimal •u ue. 

adopt edi, there is o isk + 0, so·ne 01 Ihe adopt, f= the inst/lotion of prepliert M ny compones will show examples d failures o; reform exper,enceo in the CIS mete,s t·,rough,c disconned,on 01 course 610 value 0,5ets ec these modelsore could be 
the Sout. African exaerierl, 0 01 prepoymenk .epe,]teri 

reason/e tools lor -slablishing a 
meters shows /01 ·hese de,ices Q·ers· In a Sou/ African baseline. However, colve't it will be 

It is importont 1,01 impoito't 
infoll,8, but the curns,no, 01 olin mejmns loilhe Covernmenl orid ilililies recognise ./1 as5. ,¤lues regul,10/owork 
mel""9 impevements ond le use ot lego I i!05€ y •ith the REDs to delermine #e colcula·ed by such models step5 moy nol ·eflect ocho w pur,sh melt 01 e leci c ky hos reduced that zon be +oke,1 lo protec:¢ the Door, ond to Ihe. incrket due brihe ossels, ondth& 
Ihe levels././·poyme,1 ir, mony co••i.. t·Ink IhiE w;th the hroode, Gwerriment 

the revenue resu :ing from o reasonoble 
In»goll,no.where Iheeecricilyseck>rhos strateg' 10' ·hed,50*antoged 

reirn on tholvolue incy rotbe eolised 
0 mixlure " relative17 soph/!cated marke practice if le,]ds Conclusions o unrcceptably hiuh mech. sms, lilli n. lio•al'Irp/rationsas 
customers. bul also customer who hie pICI5 he Denelits of mi,rke) reform ho·ie been 
ex reme poverly. innovative opprooches Pu' simpl,f osset valuat on, aid return on reccgnised acre„ Il,e wo.Id. ond Ihere has 
kive beenodopled to revenue collection 0/0 ossets ore tools 10 /ssist *e understanding Leena gene.ol move lowords reform 01 *he 
olocolion 01 •ubsidies 0[oit,Inesrevenuaeorningrequirements electocity™Nor Akeyportoftherelorm 
In Buenoskres, iheprov,nclaland rifit,0,10 tile merue allowed will be cle,er,11 ried proregis ll.e role of the regulolor The 
Governme,11 Doys subs,des lo dis/ributors by mrke, cond,hons, ond Il Il comes to o defin,hon a• 1118 role of 11·e regubir, hls 
to comper•ale lor •nmetered censer,o¢Ion Sole. 1he ossels ore only truly worth whcl obier lives and obligolion, are vitol to Ihe 
inlhe /,anty lowns surrounding the city Ea# soniebody mil poy for le n developnientol-herefonn process 
/cry t<>vin is melered os o single unil o *1 The physica! value ollhe mels and The The regulolor con sel 
le ob,ectives 

10'©I lh,ough consumphon is compens,]•ed ,ctual value /re two diHerent Ihines the Inle,11,·es Ihol o e pluced on oistribullon Ih rough le 1/xes d Je from the co npo nies lo t..be,n,dependant,pon lulue eor,„1,5 compon,es This orrongeme' has • •evenue leutral effect ind therefore the regulotor, f.omework on Ike privQ.e ©De fotors and hos not iinpocled These con be commerc:,al ince,·wes 
negohvelyon·heseclor Separ* 3,#,ew/ Ogtheoherhond, fregulcto.cons!,tertly 11'roug, rate of return reguloli•n, pr 
$•rl f oclors from en es#22 se *sei volues sigrincontl9 below lechrical inceiti•e; Ihro Jgh perlormance 

nile a .a Ke, 05pae repla,emeM cost, rellojees will have 'rned leg/chen. Pe,formance bose 
Non·papenlisa oroble/thro•gnoulthe inbiliert income and no incenive 1/ regu atior ree(15 goed da*¤ sourc/ ond 
woildandislir•pAI•ill,en,storndcullure reploce life expired ossets ond qual,ty 01 The more soohistk¤,en le control *he 
c' eoch counir, In The UK,here is o ¢rad,1,0,1 ser"Ice will deteriero•e Once cgcin +hee more comple, Ihed/o,equ,re·ner,ls 
of paymen' 00/ a legal s,stem Ihot :sobclolcolobe&truck 

There 5 0 movelrom bosic role regulotion recognim non·payrnenl ond interlerenco Trends and impli•:•ions for Soulh lowords 
··.ith more melers ord other eq.,ipment as 5erious A.* performonce regulation 

ocrQss the word offences os u,or!<els In molure, but olner countries Ihere are 
Incent uirions a f -ieclricit, l„g proy ded Ili• /8 must be considered by likely thol regulawn of distribution /0/full, o 

*tete owned orgonisolion os apublicgood, bwineges in Souph AFfita iv, I contain Tbe setling 01 0 to.gel lor one 
so 6/ ce/oin cuslorrea Lgover/me# Weekincenives Howie,wemustreorn per'ormance inde, may hove on 
deportmenk, hosplpals, almy, pollce, war from intern,]t,ano| 8Kperience that •ne*ectedconsequence fo,onolerport 
vele.or„, pens,Drers, ek) hove not incen/,ves ore b'untin51··umen+s When Olle buiress Itistherefore „,poftont 
trod Nona ly been required * pay for *eir Incent,ves are wall sth.ctured and w„ 1 thot for ecch m.ket ihe optimum :erm, 01 
CO,15umpi,cr, Solullons I,]ve been found n,mea hey work wl,h sarnefirnes itorl,ng control be cons;dered corefullw, so,holan 
in sorre cops. but /here Is no ullve/al efle, iversss, b•fthls virlue con /ls© be , opprop•lote leel ofcomplexlt¥ isselecled 
/"03" +0 Ihe prob em problem. lo mot¢}· the obilily o the market -0 
*. value, Ind -urn on os,ets An i ncertlve to cu. Costs Ihal Is nol bo lanced respoid agm./ the overoll lovernine nt 
There Iso w,de, held view omo,@stleade•s 67 /her duties for Inston,ce -0 mo,nioin und regulolog obiectly/5 
•r gover,irnarIT a f,[1 ir,duwr, er,1Do.Wng securit,·endl/4©{ upon sup,li ¢cnledto Whilst le reg//cry frame*ork may be 
4* 'al their pmer •edors are intrinsicolly u red.iction ir operationul perl/rmance, comple, and •here be monY<actors lot ore 
clu/blecon nod/„.andthottheirdisposol /be,t occompor,ed by an inc,e/„,n c to drive the prke con/ols Ikere ore 

should oniy he conmdered If fin.ncill it generates pe*. munce. 40 basic 40:tom holinfluence customers 
„Iir,/ cm/ 8/an induslry's wonli 15 A raas,mot,le bolonce mu/be founo quolihondprice no,thetooky/Ilie/liphyskclassets In belwee, *ch possibly confli cting UIN'notel¥, It is Ihese mostoccounii,conve,lionsitisthel®65®r {oclors thal 040 

obiecliveslorsro•pal[IMI 
concemtheregulotor. I 
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Products 

- ALUMINIUM 

Wire. strip overhead conductor and profiles. 
--PE 

Wire, stip contact wire and conductor 
POWER CABLES 

- XLPE cable 

Low voltage PVC cable 
- Ae•al bundled conductor 

GP wire 

FIBRE OPTIC CABLES 

- Heavy Duty Duet Cable 
Steel Taped Armour Cable 

- Short Span Aerial Cable 
(Non metallic Self-Supporting Cable) 

- Long Span Aerial Cable 
(Non metallic Self-Supporting Cable) 

OPTICAL FIBRE GROUND WIRE (OPGW) 

11 - Buffered loose tube (non metallic) OPGW 
1./ ./4 - Stainless steel loose tube (metallic) OPGW / i it 
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The corporansalion of the Central Electicily 
Board of Mauritius: lessons learnt 

4 NS von Niekerk, genefo maniger, CEE 

The corporatisotion of a public servike in any country is fr¤ught with issues arlsing from go,arnmenfs 
obligotiong to ihe la*payers. Electric:ty distribulion is no exception and in spite of it being a tradeable 

carnmodity, it is per<eived to be an "acquired ligh," and considered to be an essen,1/1 service for modem 
living conditions. 

Ele/ricty is, lurlher,nors, es#*,/ 16 the Org*©hon/ Mission 

commerciol ord indu/nodeve,opme/W o The Centrol Ekdricily Board s o poragokil & „ridersbnd KLIC,11,4. Ailure al our girrtess 
a *ry ondthe wavo eronomice#ed /0 body wholly ownec bythegcvernment of depends on del ver,rip value and quoily 
conlinuo.5. reliable eleciricily suppl• DE Maurt,Ls and reporting lolhe MIn,/9 01 se•ice,0©urcustomersond *keholders, 
good Quolity hos forreoch ng.gn ficance. Public U,litid. Esiblished /n 8/ December und ht our bugness Is to provide ou 
Consequen•ly :respective ofle mosl noole 1952 0ne empowered 6, the Cen,ral customers//wilh simp, ele/rcil'y, bul will· 
imenlions of Ihe corporate olan. the needs Electr,clly /ard A.1 01 25 -lonuor, 1964, Ilie benefi/ /ey want in other wo rds. 
of Ihe vorious shareholders must be vel CEh b/iness Is 10 prepore ond corly out comforl, security, er,lertoinmer,1, and ·hc 
cnrefulry bo[anced. developrrer tche·nes ml 'he general ob•ed obinky '0 carry 0,1 Une33 ond incus!4 

This paper i, iniended io give or, overview / promot, 8, coors,vting and Inproving the IM,!1-11!-• 
01 the carporonsotion of the CEB Qnd generit,on, borismism/.0 dishi•:tien orld sale 

of simmor.se, the i,sks, 0/•aniges and elechicilyf' In Maurit,us, * meetthe exped'tions of ourcusto,ler5 
disodvan"ge'ofia,£,rratorms. FromoiumalesalestgureeflmilliorAWh and,toke,oldersby. 

prid o maimw, derrona 01 31 MW & Ihe 
This paper prc¥,des. • Delivar ng prompt and elficient 

time of the COL, /9 S indepander.ca in 1968. customer se•ces 

I O. CES••hluf 10.2'.17 6"•'r rb.2 le Centrt; Elearial Board has focused ils • Develop ng our emoloyaes ond efortson the supply oleleenc W o oil sectom 
initiolive, providirg *en wilh incentives 

oF our sociely. tnefeby contr,6•ting to the 
• fhe *ic¢egic di•edion envisioned For ,0„,l • und econor,r developmer,1 of *e Providi,g on o{Fordable, s" and 

•uc•essfu! bus,ne55 restrucluring relloble electric,4 5Jpp|y on counlr• over the ,ecrs. Al the sorle lime as 
commercial principles' ond we were cornpleling la no·lilli rurnl • Undertokin, „i. 6,„ne„in an 

• a look al Ihe linonclol slolus of Ihe eieo.ilication programme in 1981, environmen,olly we wers res•ns ble manrer 
orgor,sotion os wal os stmwgies lo also eunding our newrks to suppry new ' Being ke pre:ried rifili¥.r' The 
improve finoncial .e5ult5 fof ·he yeaa induslfies:ollowing •nesellirgupollhaexporl reglos 
ahead pucesgng zoile, ond lh/ needs 44 

• an ove/ew of probler,15 ere©unlefec kx rl··m seclor aid textile ndusty Volues 
wd lessm learnt dunng Ihe process Corscious of Ihe counlry's heavy Aswemoveforwordwl,nourcorporotepkn 

Overview clepandence an on url:nterupted and stcble we will endeovour·o h aveour people e,h,bil 
eleciricil, supply, 8 hos invesled thesevalies n their day-10-doy work 

EJeclric,9 secfor reform mass-lyin buildngupgeneratiwcapooty . Respe/,honesty. crid low]Ity 
In mee•Ing its socla| atd,gotions OS electric,ty rminly,nhelivy lue Dilliredpawedtitions We dsol wilh our colleogues, c. 5tomers been provideric, e*plo,/dosof a ropidl•lrowing .lond Allhydro potentio! hod nahon, ond stakeliokled on the basis 01 t/st, 1983 when 
the Centrol Elear,/1 Board hos notolways 

ihe Diamomo-e Don g 
honey ond respecl For c,Hanng v,ews ¢rd completed, supplying witer to lie been oble 10 operate on commercial interesM. We shall remoir. leial to Ihe Champagne hydroelectric power stotion. pnnciples 'his has conilb/ed to a weak deols, elhiword vol•• of·he conioon, 

financial pcs#, for fhe *Brover ihe li• 2002. eleclricily 60'es totalled 1 492 , p,6 • d ewr:hip 
yews G ven thot the counlry is now millionkwh CEBrMell[,rodl,cedobout 968 We shall oct responsibly Ind policipate 
completely ele/,4d and the #ondord 0/ millionk'Nholenergy sorne 57%/the aclwe|y .b. Iding p,ide anc ownership 
living hos risen for Ihe molorily of the count,y 'requirements immilsiourlhermol ofou, corporatevaljes· 
pollation, CEB[onrowbegniobolance Power"/ionsondeighthydroeledncplanls. * CoLMeous e celler:se•ce 
IN soc,/ o bligol,or, w,in khe need to which hove ocon,binedcapac,Nof 367 MW -heno.on 
€ "he remi,r:ng/%01 wurd,e* Weshollakoys emteasacommerciolent,4 energyrequire ments enceovour / /rovide a coui/Lis and 

W wes porchid from indepe,dent powar reolise ,/s plons, rhe government of exce I•ent produc:ers, which ho• In a 
E lolol 

firm 5ervice copac:ty,of 5alisf,firly iheelearicity 
ur,hus comm,tled lo,mprove the linon.,al needsoltlie 111 MWI' prcduceeieencll ser¢,ce Mourilion publir from coal 

condition 01 & sector throug, and booosse Wiln o workforce • 5.per//performonce of 

4*ements in e'liciene» reduclions Ir, 0•proximate41800 employees, CEBife4 Wepe•ormourlosks,noprofebsional 
„ster,r ex,or••ion cosis. and nnlection 01 and dapenaably del,vers elearicily mannerondproduceourou•puls·othe lo more 
fresh mp tal ®ough privale portic,pahon by than 330 bell of 000 as'orners our ob•lity, wit+ opt,inurn 
blrin, Iha 10]|Ow ng c|,ST,oct Steps: utilisotion o'rmucces ond wilh o locus 

Our v/ion, mission 111' CEE and I C.rporatise Is o vertically· corporate on m'Inuousl, Improving Ihe qur.Illy 
values and iniegrated Jtilily, reliooility of,he eleclric & supply 

• Se' u. an independent m ill,·sedorol Vislop • Tell cullure: 

regulolor,ond -volve our people in Ihe succes6 01 
We Ie ourselve, m c world clo„, our the organ zotion We va,ue ini./ , Invlicus,rotegicpor,ne. 00„,stin rcm,rnair,alereircilyul,1*en•bling,11,•sciml coopef'hon• innovation, commUnicohon ran„gemeolof CEB andeconomiedevelooment/lhersgion· on04-bll#nourwoN WeerKouroge, 
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support, ond involve „ofl ir Ihe Incluces performonce based cniorile,der inshlulions. 

ira[Man:smond processes ihroughwhict' comper,sot: on and incentives for Legisrotion 
we make decisions g our orgon,zolion employ- 10 Drhieve corporate 

A,5 0 new, corpomhsed piwi·y. CEB ••,0„ id be 
Corporale goals and pers©nol de.lopmen' gools vested Mth the powers and responsibilities 

• 
2, implemeiti,9 0 ch. nge rranogemen' 

onciolsoundiessIdeAciencY of on aledncity undertokiN and enln,•ted wilh 
O 

pro gram,¤•,d assets OW skH to operote,n I regulotec r •rotegies lo ochieve the gool /1 . Designing and implerrentng slaff morkel 05 a vertically inlegroted e!»Ic,Ty Inoncio soundness and efficiency include trai;ning prograrines on bolh lechnic& cornpon, According'y ·lip following legol 
n'aking 'provemer-6.10 0 numberole*isting o / busness subiects sleps ore being underloke,i 
Nmol processe, as well 06 inlroducing new 
Drocedures ond /off 'unchons hese kbrmolio• 'raer,s * AmendmentofthetlearcityA/01939 

a/1,„69?an,4/NCES»,4 Acrto strategies emoody. Adionces in informitior ond 
transfer asse+B. rehi, and .DI,galions • 1.proving irterral linon/1/1 processes, comm nic.ion' techn' 1O9y lICT) hove of the exis ing company to the new • Modernising billing and r.verie ircreosedtepowerof -heconsumero,d corporctised com,pany colledion processes, g,ven componies Ihe ob,lity to receline Iheir • Eng/merit 011he Ltility Regulolor, Bill • Enunng copilol oulhoris/ion requests relotioiships with their customers and lorthe estoblishrrent ofihe independen, 

cre business·case Griven. slokeholders. CES must invest in ICI regul,]10: body 
• Aclielymanoge fininciolrisks,ond infroslruare, tools, training, and suopor 
• mplementng 0 'clh to prolitability by. nol onlylo pravide ils customee; wil Q nigh Regui'/F bod> 

Mirimisirg copilal borrowings; lavaloiser.ice, butolsobimproveinlerno| Anindeoendedregulatr/hoveopwial 
Reducing bank overdrch procenes und elk ency Cl nos Mreody role inihe reslrucll.red electricity seek>r. Nol 
Raducing procuction ond omer maldeprogreato•,ard,hisgoolby oreporing cnlywill itprovide o forum lor-he reg JIation 

o comprehensive Informolion Sislem P|on oi j¢,I,#unde/oking,an/heregulalionot 
- in 10/2002 Sus'ining¤*g.owingour,venue the ul,lihes' opero-ing environmen,f .1 will 

bose Service dejvery ensure ·hot uh|ihe6 under ils iurisdiclion 
operate ,n o manner consiste r with Integad pinng I mp roving $ e qLal ty 01 our s mice delive' consumers'ads Governmen, in 

Tiansureasecureondc"-efleclivesupp& will Improve our cu'Arner relctionships o con,unclion with its legal odvisers, is 
of sled/itylorcustomers,n Maurit,us, CEB Me sametinieosilcontiblte,loravenue curre nt:y drofling the cond,lions under which 
rfeoled o Corporote Plonning & Research growfixndeostreduction Bsthine eledful the regulolory bod¥ „I be Sel Jp wd 
Deoormantwithrep/ibilityloriongerni dalive•boc,boneondst¤:FWIbedeveloped operale 
plonning incl ,ding de/a.d forecast ng ond s·rergthened. Strolegies to address 

these greos inc ude. CEBsucce530, generation plonning transm ssion and componr 

distnbulion planning. ord st/lgic Drolece • Hestructufirgihe D,rribution Depo•ent The sleps ond lerms under which the 
The 5lrotegies of this plon,ing gwup and crealing phree Gs¢omer Se™ice SJCCe,SOr compony lo CEB will be 
embody 4eos·lea Nol,Areolenieor/le, aoblishedarem follows· 
• mpJaman*ing "gated plann;r' W„11 -th resp-siblhly for p'ovldng • Drowingupamemerondurnandarldes 

processes lo improve b.siness On/ 5to¢ ./torrer ser•ice needs in of ossorialion 
prepored,a, reduce over'll syslem each Area. • Registering the new conoony 
exponsion Mts, Ind reduce •isks: • Develoling and implemerting 0 * Issuing alicenceto,okeowrandcarr, 

• dentil,ing ond developing In,tiati,es / comprebme, in•egrated protechon on CEB's basiness 
mee' ond mailrige Nrent Ind fulure pion to m,nlm,se the frequercy und • Confirming Ike 1,•ciol .d'hons of 
electrklydemand. srity of power oubles. ond le successcr compony on Doy One; • Rrw,ew ng 'war p. rch.. ..ements • ir,lridicing o customer se'vice ie aftertrrinver fornCES 
and ide.1,4,ng wnere fu'•re •505 

or,#ation omong field d ond • Confirrnng the cond tions u,derwhich .greemen/con be rehned. ond highligh*ing oreo5 where performonle existing CE, s•01 ard oensiond w:11 • Mo•,m,5.g the prof... of exis•ing imp'ovemen• 5 necesso• belronster ed to lhe 
and newcompon'. new cssets 

Corporalisation CEE bus,# 
De51'ab|e ironsforme#on 

employer 
C•e.jew Ourbus,ness The po.h lo becoming o woad class electricily lodoyandtornorrow-ls©Il 

aoout sanvire u,il,ty deprdson ourabilily,00#ract. reloin. One of thernechon,%ms Governmenlintends deliveite our c Jslomers. The 
ond mat,vote people Wi•han agemwork ochie,e Ihe tollowing to use to diagram illuslro·ps he obiechies concept of power 
iorce Ins on ex'.al en•,ronmen' 01 using•heanolog,I©.i.. se•r relorm Is to corpornt.se 1 he Cenlrol 
evolving soc,¤I. litestyle, onc demogrophic Electric ty Boo •d Se• whot inlo ce is we ore del ve,ng by neans o new company. tran ds, CEB recognises 11·at il musl ,01 only 0 »le'No I layliacl<5,.",roug'exce lant 
budd uo o more dlver,e bose of in.hou$/ A geries of legol tramework. corporcle oper„hons ond c//crner service. These 
skills, itmutolsoestoblisha·noremodern governorce, financial, lechnicol. market, troch aresu ppored bycorporole fund ons 
employer·employee relotonship, torilf ord humon resource ,„ues requ,re ond shared business services. nomel Y, 
9/legles la a/'51 in the och,eve,ner't of mmed,otee#enlinnosportoltheprocess Flowing. 1,nance, ond other corpo,ole 

of corps,Glisation and CEB *,5 9-1 -lude · along wil services The Irocis ond the, w©porl 
• Complet.gonemployeepro;ile. Government-hosbegunto sy:lemohcolly illustrate le infern/,cns of the vorlo„ 

oddress *ese issue, throug, o series e orgor,sational units 05 we go obod 02 • Preparing Q comprehensive Human 81805 and plar,5 os described Resources flon in the business 01 electr,clly service deli,ery 10. 
following sections Anrocl Ind rek],n individuls wllh C EB ,< nol. howe··er. currenlly v,eli slruclured 

critical skills• Communicolion• Plon to Ir thls picture nor lo operote or 
commerciol pfinciples For ihe succm<ui · Foster knowledge Iransfar from In order to be i open as possible ond 

the restructuring 04 ils business, CEB embr{]cad retiring employee•: Merely gair coopeotion of all ,he new /rolegic /rechon oullined i, 1*15 . Pro.di successian plors, ano siokeholders, commun„/on plans orn corporoe plon 1, 2002 and hos /20* Inkoduce o pedormore oppq],/ be ng developed k, oddress le. 4rdomnation begun to implement several busine s 
ond remunerotion system, which needs/thepub'IC. employe/unlons, and enhancemem mmum lo translorm 
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re.Don,ib 1. 00 both Ihe Comrriltee, audit /,erl,V-1 013 hping 
oper/lonclondlinoncial prlonmed, and a curi,Fany risk profile is 

·=*l___-_-r-p' 3@#A& performanceo•each/reo being orapored 
F /33,•,3 Is en,rusted to eoc, orea 

CorporoM odminist••ion 
-he Corporate Admli•imil,0,1 Deport.,18, t Finonce depa/men, wostomed n 222,/king nEr,/im„/ 

In late 2002 CEB corried Hic orevious Adminislration Deponmentas 
) •Ilf-S•__1 -I out o business pf ocess well " fund uns of fr.e company secre.I 
-CI-En u re,ie, 01 the •mice -his Deparlmert is managing the legal, 

¤e,x],tment. encompass,/ commu -licalion5. ond adminisprative ospecls 
a oreas of ae///R „™olved m se,0, relorms, such os selting operat,mo ono business processes In the currenl deportmerl as well as the o CEB socc,gorcompony -he lego d Heren- cepo rtmen/, as d,•cus5ed up of ned 

orgonisollor on<d slrue.,re of Ikedeportment. framework for The corporalls/lion aruce„ 
Reslructuring Th. reviewindeled procuremprilp'ocedures, 0/ registro-ion / Ille lew compony under 

billingandualledionprocesges,onceusness the Compon,et Acl, und fronsfer of al Co,poinjepc-gorg •Eealh co,e formulal On for cop,101 outhorim-ion .1611 aaset& os wei os cor,1,<]ds bind,r•r 
1 113 deportment is developir o con·pe· reqI.em i't ·he somellme.,] Ananclall forecos' CEB lo third parles 
hens,ve forecosting process '1[)I Or|'10 model-o crit:col strotegic taoi for decigon flumon 'esources 
secureadequatesuppliesolele/ric,/bv• making +ch willalsoassist inlorg-/m 
olso to provide an oulook for CEB's financial plonning ond budgeting was The Human Resources Department is 
revenues. Volollil¥ in theenerg, secto developed Ns/Includedir,1118,/15*wason collenged wil providing the /rategir 61 
h|obillywhether iromoil pricesorotner osse,wle„loitoe needtorceolcoied,Ic#to e hovinglhe fequied/Ill,losupporttne 
€conon,c trends-and In ina Meurillus hordle·oreignexchangeandiwmonogemen, busines traleglesondreclizethegoil.and 
e#"/ect both demond forelectr city organimtion A hu,man As o res Jit of Ihe revisv, CEBwi I be mokin obiect,ves of te 

g 

mim ond ihe price welot,1 ty CEB musl o num0 of ruclurol orid proced,rol resource clucit will be carried out lo ide,tly 
rron* Prepo ing ond,roc<ing demond skills ond in cop{:bitily, ,]nd o cha.ie, inthe deporlmert. Some external 51{]ff p -nning 
ondsales forecosis willgive CER the oblliN sysfen will be devised lo hove the right st liz recfuihng lb,iow taking place, inoccordonce to recognise risks und take mitigolive in Ee nght place The HR depor,nent ,s with iderilified needs, o new form/{or budget 
OCI,On reoorting lo r,•anibly boord maetings is be,rg cu·reri wed<Ing on sevefol le•r6 of chonge, 

which¥iiI Anothe, e,compossthe followii.g. Key oreo 01 activ,1,7 for thle imroduced, anoccounting eKerose i, be:rl, 
depolment is the develooment of o revised :crried oul to updo-e he {]•5el reg ster ord * Jobevoluotion ¤,d Irair,ing 
tor,fl st,uaure ond five·yeor turiff S-ro•egy rest¤te ihe voke of our assets ; and a re• • Conditions & service ond ind Jstriol 

ZE30 w-h denlanc lorace'. sys" chorle, for 11-0 f mnce commlitee of the relollons. 

reecs. ond •ina ..1 -,ec, ons. board is oeing developed. • Change monagame/programme 
the deparlmerit is us,ng o rewb developed I Corn'unicatior Mduc,·cn programme t. 
model to Mid in the 5eltirig of loriffs thal wel)mec•onge 
provlce /8 wl vasonable re*nue,10 Se•e/leill,clcemenlsinsooreoo/holdiri . M,•npowerplon, r, 
Cover lis legs of supp|yIng electric;/ Ind t- i'wei•o,y management syslern 're • Troinir,gonddevelopmen; sarvicesond.o¢thesametime,crefol,10011 beinginverigoled,inligh¢ofimprovedglobal • 0.·coming res,Glance 10./.ge Clam *'ectiey consume,5 bolh in *er- corrn. Inicohon u ™d tronsponalion foci ihes 
/ pr:ci,ig ¤nd eqi,lt¥ 0/ai.g le van/65 oswellossupplier.buyernermod<s. A/aegk * Mon/glng cull.ife/ndcommitmart 
custrner closses generolion(]iollablityplaniscurrentlybeing ' Reward„.dpeerrallcamcnegempill 

kforme,io• fechnology 0/ mo9cgemen, deve|oped, as d C |east COSI generation Fl-nclal outloo• 
d „atch .nodel, in colloborolion *lh lhe :nfori.iu„on •ysh?ms Solesindfe•er,A 
corporale Plonng & Research Deportnent. 

Aninto,malion /hnology ondmo logerrent Fue|costsoreoneoflhe„pcontribuorsto *ermonyye[J•/doub;/dig,tgroMh. energy 
*Tnaticns•le.n [IT/MIS) Depollriientwas CEBrs finonciol pcs,tion A slrotegic lu* salesinceased !020020*2001 byohout 
se• up in 2002 4 le obieclive to intel/le holding p an is J,ider study to optimise luel 3% to reach 1 492 (Wh Lower 5oles ¢0 uld 
/0 oclivities 01 our various odminisprative, ordering ona /aiding and / sofeguord be allnbuled / o sligh·ly lower GDP growth 
comr-,01. finonclul ond erglneering agoinston,forcemo.euresu¢hasshodoge .clecousedbvo slowdawnin/eeconon.y 
selt,ans ond lo meet le Inforrn/lon uds of -ue| Mp|y·|ine o•poilability Re•vord delermentofc:erlo,npropeclscoupledwithle 
of our cus•cme, ser•,ce, ©oeralla,•5, and incenhves/Mlevelofpowe·stationsore closurelorra,ovol,onolsever/moorh/eis 
sirolegi• ing„<gemen, processes The under review n on e(torl 10 Incrme So|es decreosed dight& wl le 60%8 of 
deearlme,•t also prepored o. info'mahon coerotionoi efled,eness Cyclone D;I n eorl, 2002 001 revenue 
sy/em. plon wl,/eby CEB would obtain on 
odequ•ele,elot,nformahon,echnoogy/nd lheoperoTingcond"ronsondcan•irar,isal midel,d.¢,/i„2002,ncreosed* 

sy/ems i 0 5 ased approocn over #he new our older power stotions are under ieve*, 4 4 538·rl,11,0,, represon¢ing on,ncreose of 
osis their,pa¢10/re¢entwoler Isource R,607·million, 0,15%perce/, overle 

ihree lo five yecrs de•elooments on ouu ting hydroelectric premu5 yeor. /1 Increoseorose.molnlim 
7rons,·11,8: an an. dis,frb,kion depa,¢me,•' gurces Thesecon//Int.mawle/taa a conselence of the 'C % increase in 

[he Tronsmission ane Distributon Depart· ©01'frrating /1 the copocity •rd energ, electr,cilylor/sund the re,isior of meta( rer,ls 
from R,2 to & 5 

men is sfruchured oround Ihree, potantiol from ex,/ing generollon s<xrces 
decenfrolised custornerse,vlce 'reas wth The long-term oullook for tplclcemeitof Costs 

Ihe oblective of imp·oving opermional * 9 pia/4 newandodd,hon/ generotion The mo,or wurces of cosist. CEB ore 
e#clencpondatt,#Imallmein/,Iliniberer plant s under „udy 67 ¢he Corpo/*e shown Planningand Research[}epomneqt In Ihe figure below for fiscal yeo·s 
r"Ronsiveness to custorner reed, The 2003 ond 2004. and comprise tne following creus Q.e s€ up on a geogrophic bi g MtemoJoud' foi. r element5 
covering the islorid of Mourit·us In terms of 
Arm Norh. Areo Centre, orid Are, We&1, Thebusiness or=31 eview /1 fhe Finance , Puirliose o• elee•citdrorn independent 
withonara,monogerheodingupeocham Depo/rrent/Iminc]Lided/heoulnjund,on. power producers und conrir.uous power 
The „regs 0,0 respons,ble lorprowd,ng Asoresul'oft#,srev,ew.unoud,2cnoreris produce,s, accounting lor obou' 30 % of 

ene *p' /51/mer service. 0/ is, being drawn / for the boord's Aud,t annullturn•er 
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• Irilerd cliorges und se,viong 01 Inons is 861,moted ril Rs 1,168 millen, or about /11 an/ble us to -orecask ir rosls ond thus 
ond ovemroht. accourting lor about 24 % 01 93,0ected Lmover From the our reven,e req•rer,ents Second, risk 
24 % olannjoltumover. pre. din@diogromswesee'holonlyabout nonoganentooliciesto...••ed,mhenear 

• Purchoseoffuelondlubeoil, accounhrg 596ofe*pecledturnoverwad/ow/ble luture vii pend us/0/5//1/ impads o 
for abou123 56, for other expenses, including capik]I Ihesekey/rame#onouffinanclolpos,tion 

• Operaions, maintenonce,undsolane, e:,pe.d,lure. In other words, in orrierlor Inthe light 0-theseevaluation5 clec•onscon 
ondgenarnladrun,51,ativeaxpensesfor CER to finance le refurbishment and 

be taken cn whether to octivei, nonoge tie 
*eofganize#mowholeacco•ted 'en,wal©fils.(Ii.itolos5ets, e,+herexpeded risks wnich pos ils ow·r cos!•·ake otherachons 
for obout 18%of annu•I Icon +urrover repayments ore rescheduled or more to oltenuc-e 

funds a.e borrowed fm exter,1/ any odverse 4„dinq impocts or simply 
Only the remaining 5 % could be used ko bearthe nsks. 

soorres weet other cosi and/or moke allowance 

foirr,rlaibutessentialcal,liale,per,ditu.e. I,12004.nokithstond,r•the forecos, 11• Eleciricit,laills 
incre-se in turnover,which in ilself,5 subied Ore o the root causes / CEBs financial plons, years 2003 and kjiincerlaint„meboleocel>rothere;,i)&ses unfo•ourable 'inanclol 2004 sil,Jolion con be 
is pro,eced t drop 10 2 % of t.rmover Iraced back To on eight ve{. period 

CEB's tiscal veor ruis from 1]nuor, 1 10 Mornover. we arclect on amo,/ of oboul oetween 1 992 ond 2000 where electricity 
December 31 each year. The curre,t Rs 455 million, i a over 8 % of forecast roles were held constoit durng o pened 
finonciol plor ond 2003 Budget wece lurnover. willt»reo"redk>rfinoncilgcopital It mme copital nveslmen' lo meet 
de•elopec n 41/ 2002 bosed on currert proleas Cleorl,CE'willt*11)(•king{orhe rapidly gro-g electr city demonds ir 
levels of buiness o"ry oid o business p,]rl,cipotion of pripore copital in ke, Moiritius oid where the 
a overoge annuol 

-us=lopprooch. Thebudge-ingprocess inlrostructurein•estmentsin/ecomingyears inflolicr, rate * 6 6 96 
11 be 

h.. 
rev omped in 2003, n line with the at thesome time 05 we =ek o balance D.,r 

ond Aso •oin¢ UNDP/World Bank e•ergy secrc ob ecives c• Ihis corporcte olon. own fin(]rcial outlook 

or,ger·terrn outlook will· ke, pe•rmance revie,i in 1994 corcluded. CE B's foriff 
Strolegies to manage 

ind,colors and ide/ified will be key tomas struclure aid price levels were nol 
parameters 

presented ,}s po¥t oFCEB's fin{]nci€]1 ou*look Ipproprial' s. i. such o wa, 'hat 
n fulore bus ne, se™'ce plons. Flualat,on„leglobalpnceol-cssil fuels electric,#consume,swouldbechargech 

acumncyexc™Jngerob eolco slhey,mposeupintheelectr,clty 
J.1.111"liu,ii. u{ sy,te,n 

2003 - u,/ lii,ii,u,11 
... 5/thepurcla//O/6/I whlethi.pohcy/f,ul•ilizngele,Ii,city 

o ardof/ed//hpurchosed orices hos heen beneflriol to phe unnua 
from ... ,ndependent power ... growth rote of o•r P- rotiono gross 
produce' in Mounhus For 

CF'.01 domestic produa and to socially 
E-- .•.. in5tonce, t·le price of loal oil Q" vulneroble group.in the popul on, t 

#-'= -•& wed for *c Fort George has dramotrcoll, *0•sened ne [inoncia 
situotior of the crgonisation. pir>/1/: aboul 40 % of Ille 

eneggeneroted ing-hus In reol terms, th<,1 s ne' of nflation' t·le 
105 voried from USS 1 2910 Ove,oge sell ng price 01 ore urill of eleir,cri·, 

-i- US$ 178 pe metrt forne hs deceased steadly Iror. Jsl ower Rs 2 
8. C.- 'r-lk* 911/ 18% ouring tne course of 2002 per kWn In 19921'oppro,amately Rs 30 

clone ./ TheIPP pu,chose /Ke pe' 1<Vil in 1 999, asde/cled 1,1 Fig 2 
5,nde*ed on the 

Ft exhange 
rofes 0/Ecthlhe EJo ond US Re01 avelage sell# pfiea of one unt of Theou¢look for fisco yeors 2003 aed 2004 Dollar Ckerne lastlhree yeors, lhe Mounhon I-¤ly 

wosbased on he key,]&,umpl,Qnsowthned rupee he lost opprox,motely 20 % and 220 
in lable l. 15 % 0/ its m ue ogeinst each of 1-58 2/ m 

Bosed on a lorecasi M electr :11, soles of 1 cur'encles. respect vely In ,]ddiliarh. mosi / 10fi 

606 GWh in 2003, and 1 784 Gwh in our cons and procuremen· expenses ore 180 

2004, ond 140 asswrIng noupward revision in der,orrino/d In loreign currencies/toll our 
loriffs, 4 •orerost the co,responding re,enuesore InMolrillor toees. Ihisleove, 120 LI 
turnover to ba Rs 4 855·m,ilior ond CEBM•theman,gen·•nlofromgnexchorge 'o U 00000 
Rs 5 394.million, feipecfively Molor r'34. 11111*111 
expendi,ores 05 o ·raction of those rever,•es The busine56 orccess re·engineering planned 
ore shownir,thediagrams obee for the CEO Firance Deporlment o ir, 10 
In 2003 Ihe busiriess us·us,irl hi//1 address "challenge using "0·prorged fe ' 

•equiremert•orinvestingincapitaloro,eds ripproorh Firsl, 1!,e•ir•(inrial[0•ca/model In 2001,obo/633 rr lionkWi,represer,lir„ 
43 % o le ·abl elect,i. ity scles ii. Mlourilius 

Aliumptloni ¥.ar 2003 ¥.0• 2004 m sold belowihe actual cost pnce 
D•m••Ginw» 7 696 1•,3% C eurli. if CEE, is toreel lis |irlorK toi 
CJ,•m•,•10'#• 3.0 % ob|"'on,lodoyona 'Ihefulure. rates must 
Pncelor.... be olig-led w,l o.,r i uecosls of produclion. 
Ourcho= yre + 3.0% iicreo,e tran5,nission, di:Iribullon and aperat•on. A 
H••F•DIOil PI,0 8%Incrn•5e 8%19croa5e INe yearloriff sm'gyls ungrpreparolio,1 
Hych.,Anikbil,1, Nornni lin{nll ho-1 liniall Chonge, w 11 be phased In over c penod of 
Fo.ign .•.ge Seve/l yeofs in croor k>ovoidirroosing n]-e 
lim 5/ de£Lne .I • 5%,larlineinw,JR shocks/' ourcustome' 
In·/·09 'Ing/n 

Th. 5 yearloriff <tegy will c!so enable Ihe locclcoal, 3% Ice¤sn J.,1CrBOI 
organisation t. morn sy•emotcall' foracas, E,e,•i,Tcr#5 S,mug5.• In...5/016/ 
ils revenues and thereb, 0' 012002 pan its resource 

&*rograrn,•torthe vario. bus •SS 1hme 1 
unilsinarrorercion©Imanrer 

38 



HAWKER SIDDELEY 
SW ITC HGEAR 

Introducing a new range of YEMURAI type VMViiI<V metal 
enclosed vacuum switchgear with ratings up to 1500 A at 25 kA 

h 
t-1 e.e 

i'n|_TI••4*i * 821 3•Ld-- ilE 8.32.18 
aim Im le 9 9 0 12 M M M '0• 

Le_21' ·'I' ' I , 1• ' p' '1 
L. 

Designed, developed and tested at SABS in South Africa 

Fully type tested to JEC 622·71, 2001 and ARC control to IEC/SABS 298 
Extends the life of Hawker Siddeley and Brush V51 switchgear panels 

Retrofit the oil breakers with new VMV vacuum circuit breakers 

operator safe with breaker removed from panel 

I YEMURAIO HAWKER SIDDELEY SWITCHGEAR 
pO Box /7, Roodepoon, 1715 

SWITCHGEAR d 
Tel: +17 11 764-1566 • Fax: +1711 764-6197 

(Inccrpor:•1 ing,·.1<er toddl E.mail: hss@yemurai. co.za · Lk«-3 1 Electr,•Africa www.hawkersiddeley.co.za 
IPQ,) Ltdl 



Botsebi Engineering Services Maior Issues 

Prepaid Agencies, the way forward Shoreholders requireme,1+9 

The sb."ehoiders/owiers shou d be very clearin it's 
ult,ma•eoo,ect Yes for Ihe utility 
./. deology 
he shorcl·alder& should be ven clegr regording Ihe 

financialoo,eclives 0/the ul,lily Il,si,ril •xiss,ble-or 
example to orovide mcal ser•,res from a 

Botsebi cor,•nic,ul,sed compony. 
Chorgemclogeme' 
To e„ure thul stakeholders are ·u|!¥ owa,e c, Ihe 

·me agency manage,ae.*.stomers .ur behalt effec15 iii •orporat,zotion 09 yesled irterests. It is 
essentiol *o launct' on effective rommurci>r ond on a #and ruwa• b.515.It Includes•ndln, mete, audits, chongemancgemer·campaign. 

me#maintenanceon/e lowv#/side 
O.mised labour 

The benefib 0/thisaru= lrode unions inevitubly gec ·the ....5 0/ 
Vendinghourslhatguilsthecu•emers c.o,pora'Isot,on ¤5 being datrlmentol 10 Job securi•y 

. All'Inal 'unding statlans Wt•Im· clistomea need it 
Mocr©·economics 

. Met.......1./.*.......1/1¥ 

. le ./mon investment' ph.nomenal 4 obly he ofilily will /,11 rely on Government 
guaranloc• to ,]cquire loans ior maior cap 101 
in·yestmerit 

For//or/forT,•on =tact 
Alec Mashabela.0823757606 Conclusions 

or • Stort,n'-ce·=•J•carporal,sohonw,lhocle•r KootNel on 082 5643758 vision of Ihe end sk]Ic Have a cleorly defined 5el 
of conj0 06/cl,ve,lhal hove been ogreed to by 

SIPHUMELELF ollslck€holdere g sliouldbebio,>itcornebe 
a verlical ntegraled, singe buyer company or 

C•eme!NA pruvide For o measure of homontol disgregation. 
• Estaolish u pkin ig progrf•m which should 

Dome#010¢trklwmet/audll forprB.id and include the followirg 
c•venld*Imetel -Acoroorate plor 

· Musttelt co.entional and wel,akl mateG Ari rlegratedelectric,/0•n 
· Captures'/10, tes//•dditaileclionica!4 -Acommunicolionpon 

-A 
- Diminatesflud-chocksandbala•ces business plan 
· Tall.imade I .Il cu;tomer /quilments A sluf|tran5fer plan 
• Musl p.....nallvolme•r • M.'e s.rethol oll /divitils ./. eflelively ring- 

fenced 
• Datator,le....coo.nt.'m - Draw up .......e asset fegister • Checks .... .. le.kageand Ip circuit 

As&#ation 
· Mulche'lle,foraccull[SABS) 

Cleorly identify curreril sloH coligul,oris ,„ · 1,1//enlofc. audltpruced,i. terms of oduor,al yr•lualion of the pension 
· Captul GPS /10,//0/ If /quired fund ard 5,ck leove staffobl•gotio•s 

Ir.....0.1..ired • Communice'on 
· User/encly'Ind'll'.acce. dal/se Set up a cor,mun.colk)n strolei very ear¥ m,he 

process. inorderloobtoln buy.in ond 
For./.Inationc•tatt occeplonce 

oflhaul#mo'goak 
Slpho Mat],1•on0824592055 Thecommunic/tionstroleg, mjsl riclude. or 

Johnyan Schooron 082 881 4835 • Owner/shore/Iders 
Allhough Initial {]greeme# hos been obloined. 
electric,& sector 'eform iso .7 complication 
process and conseq.ently le shareholders have 
fo oe co/,noolly remoded 01 *e ultimate 
©Died,vel 

• 51/H Ind ur'ions 
The primal slakeholders,r the procm ore Ihe 
members of sto fl who will be diredly aftected by 
le es'ob ishment of o new company 
The trade ui, iorls could p.liple ......in 
the process d chonge monogemenli bul cou d 
0|50 be o show5topper ifn©fproperl, managed 

• Culofners 

r.rs.,.*21 In order to mo ntail ......%' conlidence 
cuslomm mu/be ke/lully,nk>rned o me process. 
11 ' od,isobie le establish customer brurns and 

Pem•D•2 
appoint key c.....ler'illve• el 1,1, 1,• · le pr•ess. 

The xed,¤ con-15t ir the comminicaton plor.. arld 
shoulebekeplinlormed & 
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The role of integrated development plans 
for grid and non-grid technologies 

by A Thepn, fegion/1 rronoger, NETCroup Solulior 5 

The National Ele•rificetion Program (NEP) slorted in 1994· SInce 'hen significant whievements ha,e been 
mod, and me mc» 3,2.million hounholds have gained access 10 •lectricit, se,vices *,roughout ihe country. 

hthel.WhkPopronenergypoli*Ih/Sodh licensedelectricitydislibuorswith request, E.<orn have engoged the r.ew 3Cal end 
Allic# Governinent usjoledlhairvision and for 3 Yew rolling plans to be •ubmilled d strict mt, 2,/ilries and ncluded their 
9/ / 1,1.6 51]I bml,ol d OCCeSS 104*4 T}' is change in NEP governance noircided Pclic pohon nlhe plonning poce„ through 
TI,e bocklog on ele/ncity se™ices is #I| w,Ih Il„ finoi reslructuring ,!age / locol Meir IDPs 

Sle,„tican: ondmosthowebod,wrsdorot government. TLC's were redefined as La,(11 unddi/Ii/muncipolit,es,niher•ral 
*hmpoccess/·egene,all, located inthe Metro's onddistnctorlocolmuncipalilies. gre,]sore relo-Ivel•,young en·,hes Inrrost 
rl•01 orers ul Ike mur,14. These creos ae In some cases complete new local and coses Ihey do ncr neva Ihe copocily oregoerlise 
sou,seyse«lecondremo#frofnek/ished Di•„/Mul,clpalltleshcd'cbeestablished topreooredetoled,/egroted olorslorlhe 
backbow fnfros#,al,M/*culah,cd '•ihe,unolc•cs SocraDer#hereMrujurs de'•ii 'elecirr•• ser,rces, The IDPs 
oree**1„diurevil,e Thechallengenow ,,,g/,oblgalionwasplocedon,hesenew comploted recently generoily dem .•Ii 
Il€=intokinglhe NEFIulere™dach,evinglhe io:,JI gover,ment slrlctures io prepore elecic,Wsewosotoh,ghlevolond/noi 
goal set 6, goveri nen-. There ore mor, in*egrotea develoomer,1 plan& UDPs lor Ihe odequalel, co oro,noteor Inleglotewith *her 
obstacles bul o well·slructured inte,]mied orcas under their,unsd,clion. pro,ects ond se/Ice seclon T.ry do not 
PI'll,Ing process o'loco' Ime' will contrbute Ip ?00· DME opprovid khe non grid scope e ectrit,cotion oroe/5 propery ald 
S gni ficont , lowords lis gool. bhor,noccurofe budget / det],1 // proqmmme and conce54 ons were allocoled 
Thip,iperoullnestherecentchang, i·)the k>public pr.·atepo/rlershipslodeliverrulrol are /5/||¥ polll :E ly dr m, plans with lillie 

cons/crot governcnceolihe NEP wnic, has conrided „,or, grid eleonc,4 supplies in Sou·h Africo 0,1 given totech ,</ ond financial 
con/ro,Ms with local governmert res-ructuring ard Pito, proiects were Ihen irin/ed in 2002 They/8/ do noi iT/ke orov sion 
for no, i g,ir] electnficot;on inI'lationofthenon·/dprogomine The DMEorenowintheprocessofesMblishng 

poper'nider'Nespbnn™ddlergih' a cer"J plorn,ne mechon,m 'fough DME hove in,liuled o a nalional cenial sad 
hove 5,nce becorne opoofentat local ond not,val e|eclrrialhon model!,ig tocl p|onnung process#h,ch will engage with the 
d stricl municipolity level n rurol areas and des,grled to link wilh IDPs IDI / the locol ar:d mid municipoldies 
Cloz /with c oroposed 501.hon osalreody T,is proces is na· yel in place 6/ Ihis problems and Challinges imple'le,tec ottwodisirld,nonic,poltle5 n plar,ing opproach .· 11 pvbably rot be able 
kwoZ/u·Nolol, FJ•,6,7,•lg vold lo kke In o OCCOIJ••Ihed/oil of eleorification 

dynomic· 
Background a'kxcl•nodrs,hreinurliapoln'fle,e' -Tie obove seqwr,re of eve,lis led 10 0 
he South A.filcan GovernmerA wr,ile /,per sile/,01 where there ore now, o number of Con#/ beliveen grid & r™n·/d ele¢#Aconor 

merel pol•cy releazd / 1998 slotest|w players i wolved Ir the p ann gg opld delliei Non.grid coi••essiorio,•es l'ave no techn :cl 
sm,ofu*alhoukholdoccessio@ed,154 p'ocess oleectric'*im'CeS n'urolarm. cons.roin,3 when inalng heir sem,ces 
&**rbroodlyseparo•stheer•·gy -hesecre Nsor Iheir ilistc Ila-ion cost is -ized regardless 
seclor inio de,nond ond supoly subseaors· • Commu·,ity · Legislohon requiresh/a of setliermn· density However, they are 
The demond side,s gene/lh ono!4'sed i terms consull/Im process must be followed expected looperate'long commercial I,nes 
0· Ihe energy requiremenls of househclds. whe,1 plonning celiv. 01 SeNICGS Die/he se. ice hos Deenestoblist·ed From 
indis'74 commerce, mini•g. trorlspoR ond * Local /ovemmen,. DI/,ct ond local o b,·snes poin, of ·,lew t is also ,n -he,r 
Ogrlculture. Su/ly sub·secto, include the murcipul/fubliged'nnugh!,g/01101 irreres. to bgat densel·, popu|ated 
elechic • Huclaor, oll' liquid fuels, gas. co(]10 10/4/onde,oblishbos,(ser,ices,ywhin se#|ements.in,Illr. Ingse/emen#whichora 
TH".able enel sources and Iran'-lanal fuel / oreo 01 prisdidion /.tedncity ond CIOS® to/eliertergycen¢re 
Oowsmoke)ndustnes, The whwep"r,]180 c©rnn•J nity Ilghling sen·ices il .Ided), Since Re init,/ion of 
s#*es non god elednlic•tion recogoillo, b le f/0 thot univer50| , Es,cm . Licensed d sinbutor 01 9/ CO„S have grid heen acces5 10 e|eCtricit, Wi|• include non ciled *ere non grid 

&04,nme/•hen,roloreasondafe ©pl'ns i.e SOI. rholnes#ems •SH® and mini· elednfico-ion,iallalionshove/ermode 
therefommondoled/sub/,toophcations in clase pro„mey lo grid electrification grid "wng dribeed gene/Non 10,he INEPBusifie&5Monning·Jnlt·w/d Othe caseshovebeen.econadwherenon. 

Unhl 2000, go e,rolce 01 the NEP was elec:Incit, on beh©Hollhelocal orddistrid grMel/,Hication has been ins/ec in 
carried out by Es,orr ond trcn•,tionallc}col municipoliliesltherel]•exce®ns/" se"lemenls plonned forgrid 84/.,ficatior Councils TLCs Their losk inch,ced Wmunic·,polltesareo|Solicer,sed,1 thetollowingyear e|/1//lion plonning, design, constrwdion 'eNER to did' ibute electic' in 'herd 
Ind Th.sun.mora operoliolond moirm- /!holige vil planr ng and co/eshng "4 2/Ime,a]30£"froaed irby 
Es"m finon:Ing of cusiomers wos 01,0 respr.wl for bafween grid end nor grid DME to eau" Ihe construction 01 
'he NIEP In their licen5ed oreos In 2000 elednfic,·ion ieopardisestne INEP inilio¢,ve electriticolion prolects in Local ond Dislia ond loods / gover,ment as•./ responsibi,ily lor the wasted resources. Clear rules 

Mt,nicipal:ties which do nol hove le NEP th•ough the Depar,ment of Minerals & or arecsneed to be eslobl,led where grid cop!]04 Energy (DME) Ar Inlegroted Nollcnci ond non·grideled.Acalion con te rnarketed 
E'ecir#,co,ian • Non grid conceosiono,re• · Mandoted prog... liNEP) However, -15 these mu 5t got 9,3 •co rigid 4€virg 
en©unced ond DME sal ou to eslabli,h the //pplyforion gnde•ear,Acoliong// warginal ru'tor,lecs withoulo choice 
INEF 8„Iness P•nning Unit UNEP BPU) 1·/110 funding ord also implemert SHS pio•ects 

I.the@rounl Corne'ion cos' 
would be reiponsiole for le plonning. 
*Mon / f cd ng and progrania ' DME · relpons,h'e for nlDC"P•prIng Berer'•oiningoreo:whIc,orenoieled'*eo 
COn•. . Jnil h•s since engaged aulundingo•anationallevel I ore generally sparself sefled ard remote 

41 



AMEU Bth Conventlor 

from bu kinfras#ruct•re most of the Uw bos,s Pawever. rlocrc plonnin@ 
hanginght'rhasbeenpid<ed Theaamge willrobeobletoefecive,•deal 
cosl per cowection 1,/ c /500 5/ for with *e problems end challenges 
g·idele/rilicaton will rule out mon, of the os polnled out /b/vs A 6. tom· 
Imoinng se'lemen. if conside.ed in u' alinni,goppriciotregional KI 

isolation, lavelwhic, mus,slol n belowend RED.+1=.AN - 
The challenge now lies In coreilly co. supporl le macro plan 1, 0 0 

needed Thisisillustralecbelow ©rd,not,rg e eanficctior w:th electricity 
i - 

requ,reinen15//No'ersemcasectors MIcro plon'Ing ot *rd, local 
aid leveraging wille funding forthese 1,16 321,3¤Ii-,onddirncmunicipo ·F 
proeas irto 851•blishing bulk electricit¥ le./ s keY lowards ochievin@ 1he FLECT=t'ON 6.':1= P. 
infrostructu•e to discoun• the average cost "" gat d by Government ond 'CONCI•ICCE" RAN•ING 

per rural conned,on wilhin the 5/ limits compliance wil le@161.tic. This ¥•IAec-- 

micro plonr ng,lustfonson the Fu•,regr,dploon,ng -Em 

dynorrics of ¤ I gemice seeors al 
n Ihe obsence of iniegrated lorg ler,r le lowest level possib® the ruia| Ff . 9 ;rrerwe ,„Id uier» bel·- kne€, 5ector D""le' 
e,eartication pla,ning ncluding time· and Ner•ofk De,elopmeni Pbr,5 
phased spotiol lood loree¤sls. ietwor< 
operolors (/pically E5k- have .0 lore· 

de•e,comen+pb„(NDP·s) ThBIoodind worn re of Ihe imp ications on thet 
rei,Lu|:ition informition !5 then di.fribution ond sub transmission natworks 

re 5 ult networ• axp¤ nsion p|•ns •re nof /1 corn,Muted t' Es<orr who in t'rn focus 

m 6 5 Jpp|? ade plonning 05 i lustrated in } COU sly idenlif ad ond oclioned vihich cal 
@ik Fig 3 in,mpodonalec•nlicationdelive'. Tkid 
uncomdiratao approoch also leods to =ses Ho/ic plo ...ng ond /veraging o•soyings 
of sul optim. I networke'ponsion .1...1. .t 

A 'horcoi•,ing / ·lia ci,rrert eleclrilicat M wharathese potanholloodscrenotl/clored funding methodology is H m applicotion 
into other ragioral ce,elopments. 01 a per urit suosid, le.g R3 SOC· per 
frformohor, conneclion, does nol ollow fo, holislic 

developmed plonningof ogeogrophicarea AccJrnte ,•torrn€•lon ,& possibly ihe single oreacrico ne•vork overtime. E•oluating mos•m,eontanabler»no.*®nning ho i R,iped•,0,c5©/•C©v•dm,cr•pll"Ing 01ecli,ficafionpot•nliaotofine·groli•edl.el Dernvph c informolion for rual orm has end on on o,nual 65,5 will o™clude the 
E•coi••tdeed %, ·•e pasleuplaof,lfs villages. grid.eleclril cohon o· cerloii orecs which in The,nbrmotion Ihal,savailob eis nolwe cs 

Micro plansmusither oggregote up,ords tne greater Context would be eleariliable ord,noled cr freely shorec, leading b o 
sltuolion wheraduplicotion of dolo mquis:'icn tolocal mu. i ip/,ty ond district r™,nicip/,5 wf hin the oll,)vired {iranucl Doramelers 

m, omang s.clors. Not or¥ does this 6/ Al disiric rn„nicipally leve these Ole 4/ove.milig Ihis I.,i,wion is the 
re5uh in unnecesgry expend,lure but t also nlcropion,mu,tin-Brloce,vithlhenotion©| cofeful grojping 01 belilenionls wit,in o 
Leodsts 'vmiouB versonsof Ihet·uth mocro plan Overlap & ihis lilerlace is prolecl to och,eve ihe beneflt of coss- 

necessaly cs lorgels ond criler 0 11.161 oe 51,/ d,$[]tion -his is illustrated oelow where 
Communicolion commun,catedfomthernocroplinto-he vilage.AL&,solo-edproledswill·esull 
Themon,/aker,Icer,irl¢heeeclnclsecto. n optur Tirr, D alan tor eleclnclty In -Illoge B being excluded due ils cos, 
lor rurol ofeas emphosis te Impoince 01 Plertrl:,1, sector developrept plon (ESDP eued•g the I r•11 01 the olher hord 
hov,ric. o meors c. mechmnism 01 clearly shozld support the IDP 05 ilustro ed In grouping villages A&8aso slngle pviect 
communkalirgcele sollheelecrk#mw / 2 will resuh in villoge B"Iso ouol hing lorg id 
p|or -his,scurfer,1•ner,oppenirgondvital eleaficutioi. Benelits of an ESDP Red'cingtheaveF'gece/per 
i,formalion,s·iolbaingcommunicaled ie. conneclion in ·his mcinar ·nokes morgin(il 

Demo id • Electrlf'.lor proriti. versus seq.enCe s-pply side pe, ming wlloge5 and seltlement 0, areas whle lor grid 
ele/rilicalion-inwrlorde·*Ilvill©ges An ESDP{ocusesondamunds,deplann,ng eleclnlicatar• 

and,eltlementoreasbeconnecladaid Ile.11./Ilshesor <ic•umleelect.1/,coplonplon Another upproact 20 leverage/volloble 
oppm imately wherl, /|cl' Cor, be cross linked wth othersemices {unding is to emblish bod:bole lewo/ ard 

• Area 5 where gria cid non grio sectors It olso establishes load lorecosis bulk inframrucfore ·hroug, func / ovcia/e 
electrificalion is required; 04 47 level re¢,culation raquiremenls i e fomlhergeri,ice sectors ond pllor T¥ C,feos ,•ch 

* Preferred rojes of f/ura power lines, preiarred line foutes ¥ihich con be as schools, din,cs, commercial klods an. 
• Fuldirgsorcas(notlinited to DMEbut incorpor.*ed intc) Eskorr's network /hen Fort,6 reoson it „0150 importon/'o 

clio o•her service see*ors as well as 

po",hied' wrfundingl -- 

A aolution 

Al·hough "i fully opero,lonal, moc·o 
plcnning 01 the nationol misclrification 
program iscurranllyunde•,4/DIME -his A*OCD 

s impoft//1 10 ei•5 Jrl, equily o. I n...01 

.%1 r, 7 
13'P A 

2-1 2-1- 

A.. ..16 1 
R 36Q0UT• 

-6-7 C--G,In,-1*1•-'-4 

---* 
Fig 2 50,Toriep#il IDP Fg 4 .4#.cho'O•fOA,b,diEMonhn-en#*. 
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Tough enough? 
Need a strong cable conduit thal can take the knocks? You need Kabelflex•, Youll,ecognise it by its 

unique gllo,v stripe, Kibelilex conduit is manufactured from virgin HOPE m international 
/•/••••/•/34 specifications.And thallks tothe reinforced external corrugations Kabelliex has 5 times 

(97 ,Impre„ive strength than uPIC pipes* and far superior impact strength. •(,e 

1,11///#FA Now. would you argue with that? 

Manufactured by Nextube 01 1 708 1659 I LIWI 'I=ll d t:Ke info@nextube.co.za 0, www.n•xtube.co.za 
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regularlyupgalereglonaleled,Iftcotonploi- leco, mun•c,poll,y level w 11 [Teote loo Nuccesslulp„plemor,Imon(ihile,NEPor,d 
cliotok,i Inbcons,demil/nalharne•work many Ilrkoge poin¢5 -,11, tbe nutionol opilmal applicat,nn of funds, ihe log,col 
*nsion cs the illf*£1 on lh• viobilil of progrorn and c·eo•e n un9ecessarily conclusior is Ihot DME shouid moke such 
morginc' sentemniconbedromi compl,coled struclure whicr, •ould L,™dIngcv „lable,odlerictmull,clfic|ille,QUI 
....ion bellieen . .fi 1 ro' gfid probably fo l crthe nohor a| eled/ficat 0, budget. 
%,nologies The danct muNcical•1, 5hodd lu- TKe onounrcou•Obebasedonopercemoge 
8, modelling /0 ESDP end feasible responsibil,17 for network ens.ire that of the osti na.od vo'ue of elecinhution 

expansion 
over o r.mber of,eos, orees notsu table p,Fticipolion is carried oul to *e lowest backlog in the oider of 05 96 of ihis 

M for gr d eleclrificoli,n uncer lie curre'l aS DrOCtically fible beyonil Ihe ornounl 
level of lacol Inur,clp/l¢' Tile dIstrl't funding regimen ran cleorly & delined The nat 'nal eleari-ic•tion program w Il 
Ir ir ci" 14 / i:u' 0'9 be the Ink'ge point 

The idemit:a o•oilhese /robc/By be compleed withl·i ·Me next 1/ areos enable nor bel••iee' 0/ siokeholders 
grid concessionaires to plon lor integrcted years loss.fing Ille curre i· rail /1 

Funding energ¥ s'ulions compri"ng fe 11·woble fo, ESDPA und Is currenlly progres,]wthlhel,Ukof-heplanningto 
* emghcol as dis•rick non·gld technologies supplemented by riluric,palily be dole wi¢hin th' firs' years. 
budgei are generall, under pressu„ and otherluel sou=. this Alsotaking intocons,derolIOnantic ated work Ails ouls,de 6 SCL]pe of rn¤52 a: ESDP Iurid/g EDI i, uld 

and re5curces lurding developnieills within •I•e ir,5tifuliols 
pr,bably "1 be prOC-J¢01 10' dis-nul 

E5 D Ps should oe estobli.hed /1 district As 2he m lobility / 102<Iii inlegra-ed runi,ip.'ilies . st'H u. for Ihe 
mu™,c,/1,4 tewel Estabhsnhg 50?1 01 *|e,£,ficalion plans i c/lial 4 14 compilat,on of ES /'s 

-The plivi•te sea•, F*],I: ula•y loctilly bosed 
con5 ul•onis ac•,/ in he power selor. are 
ideolly •uited lo ba e»ged ·0 corry out 

ams' 
Cil 

4,5 wor k 05 ih By wo/d be fomilior with ihe 
requirements of +he regional sikeholders. 
These plons shou d be reviewed at leosl 
e,ei 5 Yeafs along w,•h le lDp. 
Idowever due la the dvionic rature 01 
elect·ilcction ood the everchonging need 

NETGroup aid pr orilies, reviews should be at shorter 
in·emolsi.e. 2 3,eors. 
ESDPs mug be prepored ineleamnic lorrr& NETGroup Solutions is your utility partner, lo moke the updat ng process eosy and cost 

passionate about solving challenging efecive 
Conclu/on 

problems and creating sustainability Go ES/fs hee olread, been esibl,Nd 
forrockol creas,n Kw/4 Nololand ihe 

through innovative use of technology Ih / is cunently undemo, Rese plonsh"a 
been well recei,ed by #okeholde,5 NETGroup So)utions provides a wide range 01 engineering and Nog·grid electr licoliai, adds o luillier information system solutions to the electricity utilitysector c mansion lo micro plonning in lat oil SHS 

Business Consulting-Indust' Information Systems & Process insto,lotiors must be supplemenled wiM 
Rest,ucturing •Enterprisel/formation S,5tern coolang ond space healing energ, souirrs 

Stlateg• and Planning sucd ostflon dprelin •Strategy and Framework 
•Valuation and Ring fencing •System Integration (Integratlon These enew, S[.Il.CeS fll•.t be d.slr 6.i¢ed 

Bus, Model driven integration> through enurg, centres I•oled withi, the 
. Analy,is and (>pim•tion 

• Operational and Engineering commurtlesthe,58•e. 

Engineering Application Solutions Taking this faclofi,to occounlthe micro 
•Buslness aining process prooosed i, •his paper •Planning: Load Forecasting. Proces' Optimisation p 

·Mobile should be loke, to The ne,d -1 wid re•knojogy Power S."m Expansion and exponded in-0 0 -Energ, Sector 
Refurbishment Planning NETGroup also provides the Develop nent Plo: villch also plon Ir 

•Specialised Power Systern following se•vires ell lie energy requirements 01 the 
•Cons/|"g tothe Water market commtnir In closing, A !5 Imp©"toni to Analy:i• 
-Industrial Po•er Con5ulting no•e le lollowing Dynamics, 5 9/em & 5 ubstation 
• •ield to-0 flga Data Captuling. Develoomen' c the ener' sedor it I pfe· 

Rehahility Colle,tion & Ma,iagement fuls,le for gro/Filr / other seders. 
•Capital Projects: Planning. • Utility d Revenue Access I electrlcity is imporal •of only 
Design, Construction Superv,5,00 ManagementSe•ices os u med,um For deliver,ng energy bu• 0'so 

a medium ·0 1.155 the digil'I und 
Fora sharp response contact Phillip Jones on commur=tioi' wofld 

+27 (0) 12 345 8020 or e.mail: energy@netgroup.co·za I f vie 0,8 serious obout improving the lives 
or go to .....netgroup.ws and opportunHiesolour people in ·he rual 

aret,swe mists,rive,crraN,mi5eoccessto 

cleanon. solesourcasofenergythrougn 
o „M coordin/ed wd detailed Flon,ling 
price, a 
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Municipal Systems Act section 78 
process and the challenges therein 

by For/'aniner, electricity re.fr.c·unrg consullon , or·d A· .indm Merwe, dly ele trialleng,noer, Manguoung 

The Soulh African electricily distribution indus,/ CE[m Is currenily Ihe subiect of o signifcor,t re,truc·urine proxess. 
As parl 01 the re/rucrurine exercise, all elemenls / the E/, ingluding the municipal eled/city undertakings, will 

be required to reorganise Ihe me,hanisms of Lervike delivery in preparclion forthe formaion of ihe Regional 
Eled/clt, Dislributors (REDs). in line with the guidelines aet 0/ by the EDI Res,ruciuring Prolect Office {EDIRPO). 

Introduction del•ery meckonism, efFed on -he environment and w 

Tbe Lr;fal Govemmenl Municipal Syms,Act • 11,8 niliric,liolit,15 I#Jitured Or human heallh. .ell·being and souN, 
(Acl 32 u' 2000) !111,3 MSN 5 01 lili Mun,/pal the nunicipality's sets oul o reurganis.,11,1 ler, copoory and process 
*01 mi / be followed by 0 1 municipalities Sties*e. otanhollutu'ecopoc#tofumishlhe 
conlemplaling, changetlheirsaivice de:ivery * requesled by Ihe ocal c:or•.ri.unilihrough skills, experlise and revces 

flece* lor 'ha pr-ion af le mechanisms, whe,her Intenrl or ademol. This rilerl•o •,ims, pracesses unrl procedures 
service through on Interrol Braces, known as the secton 78 process s esloblished in irm, 01 CHapler 4, 0 

cons,dered bysometobann unnecessary. time • nilruciee lo do so by le provind/l 
meciorism mentioned In section 
76 mi / ming Ind codly step in the 'st'unng execullveacIng In term of m•lon 139 

orlic EDI. the SKMAr to which the re er experience nos shown, (1 J /1 of the Corsritu ion orgon,5ation 01 its odminis:ralion Iholifcc•ecoulin/progrnolicm=.. Anumberofineseoccasionsmoyberelevont seclion 78 processconpvvidea andihe developrnew o;the num 0, ver valuable to the EDI ronduring procm, parli¢u|crly 
platiarm lor •he e«edive in,clur• 01 Ihe •escurse copocly wilhin 'hat 

when viewe' in con,unoion w -91*,e rri •ic,pal ED, bv unders,anding +5 odminislrction, impoa o. a lo.ol 05 provided for in 
,oslruct unng toking place os re&ull of o *e mors 51 ond governmenlf 68, respectively. econom, and communily leve i Muniopal ST'euces Iona me Democition muld be Bea,inginmindtheconslitutionolisscesand urilisedtopro,idn grvice Act/owe€.ilwouldbesurprlsing,Inoi, 

obligotions through on internol mechon,sm relatirg ' eleclricily se-e i, any ocal munulpalihes, .Ilen rewemng delivery by local menliored in seclior municipalihes, 1118'rnportince 76 20), 
ne requirements of seclior 77 of Ihe MSA, of cow,denng the local as -011 asiher/ional thelikel, pipo/ondevelopmer·. /6 wl,/Id nol :ind thol & le•]st ing of these 

irrolications / ihe EDI creotion ond re,Ir„.1,ir,i„i „1,101,ve emp;Men polterns 
condihonsoDplia,]to#,rarcum•nces Any should rio, be iiri/d,1·1[]tE•I inthemunic;poli•ond s.,ch occesion should be 50en CS 0 perfact ·he views of orgonised lobour, ard The legi.1.'lon opportnily 10·eview ele¢tric,/ 5e'vice 
delivery in relotion to the Impending • tmoyti<einlooccountan'de,elop'/ 

Sed,0,1 76 011rle MSA oullineG Ihepo55!ble esiobl,5hrre,/ of the RED,uild thereb, Elly Mends n •he sustainable provision 01 
sarvice de// mechcnisms avoilable 20 

underind Ihe impoclolthe EDI restrucuring w.nicipal ser,ices gererally. If 
unicipolit,as "tle locole"lomrand rruricipality decides r terms / 

3//3 commin,4 
c-ion 77 sels out occasions when subsectior 2 Ib) to explore le The M5A secnon 78 procascomprises four unicipalites mist review o,d decide on possibility 0- providing the service 

9 ecnon,sws to prmide m..ICIp'| ¢ornponents• on internol as5eSSnen' Se.VICES throug' " e:derncl mecnon;s,1 it must. followed by a dec,5,on lo remcin *Ilb an 
t. munic,©01* must review and decide on In•ernol mechon,sm or icetolhelocolcorrn·unily iniest,gote sive no on 

appropriate mechanism to provide o 
3 mirnol me/anm, andemol rrechon,sm 01 its intention 12 explore the 

unicipcl m ice when, 
· 

assessmenl, b,lowed b,/oeci, Or"OP prowsion 0 1 the semce Ihrou UGue „ on 

preparing or reviewing ils ntegr/-ed ihe Irtemol 07 the cernal mechanism and externolnechonism,und 
development pl•In, Ir, wlill 'rrnol The In·ernol ossess,nen - assess,he d,Herent sen·ice delivery 

' a new rri,mupul service ,5 lo bo requ es Il·at #e mur,clp, !9 optio.in Tern,6 of sea,In 76 * 
provided. taking intooccount. • irst ossess 

I al existing mu.,cipol ./ices to .e ° /2 de direct ood indirea rlire.1 and 'i'direct ec>615 Ind cosi ond 

sign,f,conlly upgroded, e/ended or benelits essocioted ¥.i-h te benelits associoled with Ihe pro,ee•, pro,ect 
impro.d, Il the services pro•ided by the including •eexpected Naof any 

• a perfor'Ince ..luation in terms of inurucipolry through ser•,ice deliver, rechonism cn Ihe on Ir.terncl 
Chapier 6 requirs o revie. 01 the Inechonism, indudinglhe expec·ed environment anc on h.mon heolth. 

well being-o safety. 
c le copocily ond potent,¤I luiure 

copocil¥ I prospective gervic, 
Internal s*i•loedel,•efy 1 Eiter,i• •rvic• providers lo furn,sh the skills, 

ni•chaniani, i .... michan,/In' e'perlise und reso„rces naressory 
for the provision / Ihe service, 

: ° Ihe views olthe 102{11 communil 
° Ihelikely rpoctondevelopmentand 

• Anyb Iltp-hdll I• A m...ipll *I IMBEI, 
1 • An#im•/.1.. enployment potlerns i. the 

-•dmlm.itlon 1-Ai,D.g,ner,1-6•lu• mJnic,polity. Hd 
* conliol of 11* 1•Ac€]m.unit,b-der...I- 

the C•un.11. viewsoforga,i,sed 1/bour•c:on 
• A d.' -1-0//r 1 Or'Ill••ion!•U• Im...» be 5een trom the. a hove e/„icts flo, 

••mlnl.tra•, unl• 1 --1*luch-r.. 
the •An'llirrn.11,L.n-/1 ./ '• A.....in,Im-n...4 MSA. 0/h -he inlernol ond ihe 

•uncll•,Ilminl••-11 ! p-Il•,-comp••n.' exlernal ossessmen#re verv 

simil/, in their extent on dan al,t,rol 
requiremeni lishouldcenoinl, be 
noled thollhe external osses5rnanl 
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cou d ond s,O•'Id be,n/,go·admo lo execate. porticulor|>'05 0 mcs-|y im/va / Ine Cons,Ilutor, and ihe lotes/ daol the 
rratterof course to ensure ht oil <re,•ing,10056·nuric,Fol.cwnedcorporate Ele/not,Res .clunrig Bil, ocoiwi,ued roje 
0/0- ae. (uU, il-Twed prio, ent,4 T"dwor,•ages,obegolnedbyloi= for r' ic,porn,as 05 se™lf e ou'on,Jes WI h 
to a finol decision balng rrode the extro M of KI seporalion "ly " respecltoelectr•seweaelivery.r the EDI 
+hereby lim ling on9 reed -or a mon,i,slarcesieveghtherelailvely,moll ,3 ervisageo Into ,he f/Jfe ,6 / service 
luM"/slwon/"5* odditic///ondtimefrom' •ulhomv, I would oe incumban' on ony 
Ths lull •ection 78 .0 CeS: 4 1he henelils el lollowing municip,]64 to a tully unders.ond eli 
dep,ded w Fig. 2 secllon 78 slokel olde,•· requireme,vs, in order b it to Inves/gation 

Once tne exlen alossessment(sedion 7813) full Il ils role elfectivel, Tle se• in 78 
hos been currole/,ukey dec,sion will lead Ar,Jrlberc,bene[,btficrelorerewhf'o•the ,nve,·igatc, woullossistindefining und 
lo be rn[•de? regarding Wie lype d mechonism, Exces.=*lonof asem,5?roces clan'ing,non,ohhese rin•lers 
eilher inlernol or *.I ond in •cd,·ion, invesligation wit rel'-ion to Ip ele' lilcity 

=vredelivelirony,oralinunic,pollip'orr A proposed approach wh„h of ihe section 76 ophons will be 
pursid Itism.>slhelplulaltllissIGgeforo dperience, P i' d un'sual 10' local As discuse above or, tne egishrim, Ihe 
compor/Tive 5/dyto be Freseriedls o'I[)w rr aric go ' es to m,surderEtard (he i-noctnce sechon /8 irwesr,gotion ho5'our comp-nts oid volue W eler!.inity lor o /1. 0/,vs,s oillie differeni mei· urderickings i oplior, However le/noly!,4 gl requ,remena o both 

le financiolondeconomic heollh Whil the MLA olt< sets oul the requi•erreni 4,10+Brnol (/8(1)10/leexlerral<789]1 council. In addition, resources, bol humor for onal.,5 -in I locol goveinmenl 015e55'ne,1+5 Ore re·nork(ibl? si·n,lar in order onc f nea]I, ore of•n ™1[UGkl ui rele» L v.......cion 78 process in Ila on '0 opply o Drogmotic cnd cos'-efiec·ive 
to Ike volue Idd•ion equalion, &0,¥/irnes to ·he electricity service deliver, cannot opprood ts ·he investigations, 11 is proposed result on einsion of voli'e./0 igr,ore the EDI ig in ·irre wher restructurirng process anc ,hat elame,ts 9 the onal,is aR· Derformed 
locol municipoime' should ba seeking 'o i iler,ded ke, sleos fo le crectian of Ibe REDs using o comporative 6„s, such thollhe SOF imwove •he valueof theire:ednci•bu,oe5ses cirid ME con b. ¤ Sea.3 abng'irle eDi h other The EDI reitructurIng process ahead af the cre¤+ion of Ihe REDs Siichocai••i•rolivepi••£e5s viould reed lo 

-he E//O has sel out g Jid/ines for the Therefore. -ha 5ech/9 78 Invest,gollon r,clode bolh c quoliknve ond c quanttotive 
,ing'incing ond separ¤w o'the ele/,cY allowsany munic,polil,10 cssm wert, / kirg ir./ cons,de,/ion oil of 
d#Wionbuume;,1»lil monic/011,8 • Undersk,nd *e *are 01 -he eled,Icify merecuirementsohneMSA Thequolikit,ve 
Ind Eskorr. pn,7 to theic incorporotion into businessin eoch municipc 1 1,1 +unmsor oisessmenl is lorgely F"cus,*,1 or lne non. 
WED, The.,earelow /aWsleF*lothe copocilyind fincnciol 'esources, finonclai ospects of Ihe mps,·, 0/ inc, 
cieotion 01 ·he RED, thai include Accounting • Build 0 local, 05 uell as eninbute to ihe nclude a view on 1 + o Ig 1111<nt with the 
sapernllon, 0•ral;onol •eporalion, legoi nor/nal pia#or,r 0, whkh lo reshuoure stralegic alms 01 ihe council the inlegroted 
pmti•n onrl •n/N ownership seporotion the EDI, ircludinil (us,omor o,/ lolour developme / plc,n, un (,ssessmert 01 +he 
Each apeffeclivel, resub. in odil•re/ P inlerolon. overolltranslor/„ion i,ilictves arid Ihe 
of e,vity beng creuled, ncmelya sepo,oted • Create oworeness ano buy in be-ween BOCO ecD'*wic iriviod Tif sloHmig ohon It 
one""no,ard* 2508,/mon,opoler,99<ME) senior & elois and /01,11:1,1,5 / the s 01'"vs d ticiA, ic eblecively ossess 
anc •inolly' RED, The movelocreotionyone irnpc':liceoflheEDI folhe,alecDnorri. 4,al,loli•euspeli,Imminvest,golion A 
cllhesee/litie5,voL•Jdreri,rethecomp|ation * drrease,/comrnence opp/ben clihe me#1/ 9/lvingoquestionnalrel/colonl, 
ofon MSAseion 78 proces; inorderto cssess voluoo/mew/fundin/requ,rearits ex/mineswhicbqual,1/veforion/rewon) 
tai, 89}•Ob 59 To ony Id municipal&&· 46 o·Ibe elaerc,ty bsness, ond ot ossessrneni. but £150 H ghts 6,/ rorks 
stepsoreomatelyrequiledtobeundenoken . CIFeantof'* sur*ses/*4 each lacfor in on oh,ecrive rron,er is 
breach •he RED, and,iripi:rk]/4 con/nly be In oddllion.lhe,rie5*,gotrons, *ten recon rrended percrmed AJ]nough ll„ relcti., scores 
perlormed in +he 5equanceos setoul,n Fig. 3 each on o compora• ve bogs, allow a decisio. lor I be factor iricy vory [o•siderobi¥· the 
Akmutoitnes/guidelilles.•hereoreMO ma¤eregordingthepreterfedcia-gepaill, currulal,ie total of all scores . e. gi# c & 
cleor options .hot Qi, local municioality SOED.ME.,npreptimilonlo.+he RED, Anv as//mer•• of *e quo ik!Ir,e foctors wilh 
should onolys» through o seclior 78 process, ringler•c,i•w e sloff ard fur,c:lio,16 (]s requi ·ed regoecl to he SOE Ind ME 
nome Iyoseparcledoperotonole,mICSOE,j bY,he E/IR>Oquidellneswould„/belege", 
#ch Thequantlrotiveinegmeniwoa•dnecerriFY represent, 0, Intern/mechanism. Ond po55,/ewilho/,herompletionr#·re•r.xess, locus on Ihe more Bnoncial asperls of +he c ..nirli*•1 er,IMME, wh ch rep„ents on since th,5 ringfEIng ¥,ould most dalln,lel• exledrnechon,sm ileri.150{lhaMSA 5irce D35ei,ner,1 0,6 business case gener€,118· In 

con/,tule a change Ds defined by the #SA order elective corroorotive Ills¤ requ,rerrer•tof on,loc:Ol to /rfor.1 an 'uniCipo I./ seclion 77. Il shad #Iso ber.,Icd thatinterm& 
04!he leci/perier neek//hat would lead {i,<1.,/cnity- 75 mooeon, 10 
to o. SOE, ir term 01 ·he cooperatee 
ogreemenl Given Illo· an ME 5imply 
rep*anks o lagolly sepgroled SOE, A is 
Aisable "T 'll loco' munceolmes revieiv 

both opt,ons prior I committing lu/her 
resources to ihe restruct J,Ing orocess. Such 
c rey,aw wouldol,oclearly,dent,4 the spec *c 
neods d le)0((,tr•1.nicipoi,TY, Ils comrr Jnil 
econorry ordes workle.ce. In ter,ns 01/e 
guide|Ir.6 5/ o.t by Ihe EDIRPO• it should 
be noled I up le *poralion required wilh 
Tespe,1 10 1>0#i occounT,rie/fin¤T•co] ond 
ope,011.1 ..m, isadensive. Thecostcnd 
ti,lefrorries ., .chie.e on SOE brougn 
followinn . accounting oid operitio.ol 
Rpornlion guidelines cons,ilu'e /,4(]rlhe bu•• 
o: tne eflorl in Terms of the ,ourney towards [300 -Ill'llial- 
rhe RED, 
Though, Irlorderloreoch the REDs, Ills still 
nece5sarYi© legol• sepora• Ihe muni- 
eleclr,clty businesses Porr the loccl crE= [CLITT-ll 
munIC politics. Whils, thls ./„ „epol lag ¤I 
seporotion often constitutes e & g nifica,11 sh, R 
3/ le mindset5 0/ mol municipal ¢obne" 
&/ 0 1, naconsurring or costly e*ercise 
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Evidenci from Minggung 
Accou*. Il Op,ral•onal h i 40 4| 0-rshlp I Tbe le,hr,qui• descgIE a•ve 68 /6/ 

I ./.„uon I I Saparai•li I ./.ration Il .para.on I #sed durn, the MSA section 78 
-U-- *digi l 8.01 Mo regur,4 Locol Mi,irgo |,1 

with respect 10 ·he municipal electri-ity 
depaA, ent These techn 44es h¤ve „/ ori 
insulle,1 I. fi. succes'fiJ'.Omp|E,1,0/ /•0 

1.1-rli•. -0 section 78 piorp55 1/. SoJO, Affic•n 
Sep,•lbeday' Sepaiate ille * Sep=ate le 

•Re.8....co,h elearle,tydornuln, /+ hr.ve./Iso /s•sled toe 
d„acwitie,and -11/ frow,lili 0••{Bli,pof tile municipch•„i<jelenninif•gll•imp•14•nreoF &60•al funCI,onD of th• parelinlerm' b-ness in •rm; 

ih c elerir c I n,isi,•ess b I •e |0CO| economy •fenced bm- 0111.W Ells•ar• 
0.3 the f nonriol stabilily and viobili*, 01 the •A-I...:Ind 
coijrcil Fo||Ow,ithesection/inveigation, •IncM./.•. 

Mongaung LI Munic,•1,4,mode o deos,on 
to i,nplamentan eamcI mic@ delive, OpTIOn 
Inlhe fom, Dia n•unicipo wity TherMionole 

1 .'...Op-t...1....0/ &•r€·ealing alnunicipal erdilywosto 
• Demons,joia copodlyond MunicI. E.til,(ME) corrpetency in 

90,vice delivery in orcer lo bacome o 
Re. M€Tro, 

* Give leoden,ni.3 n IMp oreo ond ihe 
Fro,ince in orde, &> op•imiss se,vice F• ' deliver,< 

• identify oll of the ringlencing Ind ossessmen· fer both ihe SOE ond the ME, . Ensure c deliri,le fulum revenue dream 
tronsformation,nriotive&lonoteboth ,iedincomporsontoeochothe'clloww for-he municipolil the SOE wd ihe MBE, o,clmunk,poii,vo place a /le 0, fheco« . Obtu,nopenence,n sucf gover,lanceond • Quantify tne finalicial Inves,ments and n.x] bene/s o each op+,ori old determ,ne 
O55a•lofed value •reog 'or each serviceaolhorilyprocessesperliner,Ilothe 

6. „„tel|e, tive an,] he,ieficd oplion kir luture 'D, ndividuol initiative them. Impolo/4.lhe obsollie volues ore less • - Quan*rrr••m,ame/0/dv/uegoins .....wi,0!herlacalmunic,polilles 
maoninglulthon Ihe relof,ve .0 ues wd The teslrengll erilhede*,i,tior of the mon:c,pol 1„ be acn,eved throuQh Ihe change tand in v•lues when v,ewed on o compaeive pos,1 on in ·a„„ of I lia RED's lo mm. inikiolivesf Ond consolidote F,noncicl basis· investment5 Ind d e for Ih • eli. Re/'turellie|oc.|govemmenlos'r•1|1 

cholgaiourney. The oplion that demonslroles the most .# lhe Deri...Iw Ae ond lh e Municipil 
Such on ossessmeni al result in the Ps+Ive·rer,dolpresentvoluminlolhe-utJre 5Truclure•A,N, crld 

gener.lonofop....lue.Ic'll„lo,for 1,11·em./ben.........Ilecrealion ' Orgonise . c corT,inerciolly·Iriarted 
bus,ress for greater efficiency and a seres 01 event, into Refuve This fortharnuriapolty colimunidelive• 

Conclusion 

Tp legisl/,on prov,de, for ·he ,r• /pplh 
inve/golion into ser.ice calivel mechonis rn' 

A clamp current ©f local oulhanlies Iheunf ihe •A sert,m 
78 pnxessand lieassor oledsa•io,i•eloting 
to Illa oculsions 09 which such in¥esligo-Ions 

probe for every ore necessary. Gu,dehnes hove been 
developed to deternme lhe recessor, sle/ 

application fowords I creollon / the REDs within lEe 
AUDI CURRENT PROBES ED' res•rudinng bluepnnt liameworl< These 

&™ps inc,cole Ilial Ihere ore m 
AUK [URRENT PRC key options 

¢orcon,idemlion in the rea mot /. municipol 
AUDC QIUENT elecfric fr serv,ce del,wry, nomely,he 5OE ind 

'E. ME Inoiderto f.,11,0/preclote /8 be.Mefi' 
of eilher 01 the,e op,ions dh respeeto Ihe 

- A........ local en•ron,• en-, I· is oenefidal lo coidu• 
• I../1 mullim,1//lei 
• ........ I 1050 en o coinporalive basis.Following In 'SA 

sed,or NHz) 78 process allovis munic,pul,lies ond 
their • '011, uile¥/Al elearkity undaitakings 10: 

• (urremouill/,1 • Assess le .... quo ir lini.Ir ana 
• IIi 10. r,Fe con.1 bosif.across t,e counlly; 
• Holl •1•11,y • Creola bty.in boin polilical Md 
• ./.IiI 1/ I. odm,n,slrotve,toensuremowme,Iinthe 
• tog./.,1//Ix) d,redmot 'he RED, 
• G.....(/1/50// ' Commence the long. hard wolk 10 
• .....11./0.... custorrer oworene,5, which con be 

MHz) maAaged 6, the local a,ithor•, mlherllan 
• 'In.WI•.6.2001 C b Mrpaver,i' ncan'Inj ·,1,10 Five. 0/ 
• l/d /*01!y Dellylll TICHNICAL • ...tl.li,ieimpoctof..glen./Ind 

PRODUCTS (PTY) LID separation in order to de.elop on 
2 6-81 implementable plon, both locally ond '011)6»=1.01,-102.1 
.. nolionoJJ' ..1.....10 

- 1 m' d-/Ii Most not¤bly,1„arformed,n „ p«]grnohc ond 
I m.r' inf=« pl- •Il ... c.]st e#ecive 4, the sed,m 78 process need 

MADE TO 'Ealu•I ..d•-11,hmm dbo .ind,(ince t.hp reslfuau,ii.g of bolh 
Ihe E [)1 und d ie bx.1 m ull ici pcl i. and rnri gulb 
inlhe socc:esdul implerner*ation of an 5OE or 
on ME,•shasteenthecasein Moioung. a 
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Multi-market model for the introduction 
of IPPs and PSPs in the ESI 

hy), Els. d. ot. Deoo/menlo{Mirerils and Energy 

Gove,nmen, recognise, thai significant opportunities and need exist /0 increase the efficlency of Ihe Ele<iri,i,y 
Suppy Wus:4 (ESI). The M•ipal obieclive 011he restrucluring agenda should be seen as Improving 

elliciency in the industry and the economy as e whole. 

-his is nol plrnorily In relotion to short··errn apponted :0 review the work done by The ensu e Iho• le irarkel co·npl as 'il 
#Froe flgiple/ I *p./Imes {/Rhough copsorb,Jin o,id ihis roper w Il olso presenl Governme' policy li must Fove 
goins here may be / ·nul/ted). but more to ·he findings of Il·ct report oppropnote Ii»|8 t= aKeic,5e th,5 'o|e o•er 
in,ed,™01·impro•nglhe/'&1'ior,ofcaphal Tleo,rn o:the res'ructunng oftnesecloris Ihe ele:Ificig malt, bulol50 needslo be 
and increasing Me eecieng 01 Ihe use of r.be 9 ndful when 15 the oppropriole t•me to 
copilorrecE,vedf/mcop' Imarke' /']16. les. toojs osoverreg.;lion of - Encouroging compe¢illon within energy r. arkey w'll coi·,promise ti Ir The effeclive ·05tructunng of Ihe ES :s a complex mor•e' ooeralion cnd l imp•ca on irves,or proce&5 nle,not,anal ew/.nence has shew,9 , S•renglhen,ng the coilil·, of the Nct,onol confide,cej The NER plo• <ey roles in 111/J)°or,mplementalion anc Ihe eslubli5hment Eledric,+y Regulotor INEK lo regulate bolh 'he monopol•s#€ and of,napproonatewholes¤Iceleclfc,•morke-s conlperk prrepiayers und o compefilive market comporer-80{then,ulli norke·model 
44 oldolockoldemonds,depon,opotoncon . Mokingener•prIC"•costrelle*eas • Market Geernance Rod, IMGR Ihis do foiluresinthesupplyo;electflrly The *ibi'e. body has pr T• • 1 hos there/ore cloded thil a ov,•hight •r ers overn.en o Unb,indlii,g Eskom's uring generation old fhcl Il•e li•uri;el rules remeins •(evard b nooed liberal.... ....Ii will De used trarsm,95,0, groups md in Ihe long lerm A. needs 01 r the morke] [SI r.5·rudunng p,Jae• tlial oddresses Eskom restruclored po/ic,po /5 ond into seporote stckeholne„ A out n,0//11/St 5Ome of •he Dos,livedevelop/MISC,ising generollon ...d Ironsm,ssion ond have'he 

01 0 c OAGe&7, ve //Im/model ond 0,/,bubon compor,ni" £1]poc' to evolve lo continue / mee·]he 
ensunnglkomplobso,oie,nihedevelcpment . providirgopenocu35,knhefroi.sm,•Io, changing needs of 11ssiokeholde, 0/to 
of Afrirn tme This will be clone or /voi.togeof,m ¤ phased basis. lines tochnologiegosihe, 

411,eprogrorrmedigned to oconmodi * implarneating integ.ated bece,mavoilable 1eMGBOIS0/vkee• resource 

Soul AM.'6 ur que orcums*?c= ond i. •,a•'ing me-hodojagia in aw,Jijo,ing tbe perfomli,rce of h. 5-,Ce provide,I 
lining in line wr' Govemme'l'' policle' {{ir furlher elerincily s.* ir.estments Ind [Mo l<et Operolor ird S,ger s Operolor) 
ihe sector. the decommission,/9 04 older power ¤ f / the /0//'s surveillon¢e regime 

Ils P•pergia on o,eM* of tl• mult,Inotet =tans. • Morkel Surieillonce Pone [MSP · I p.nel 
rrodelend guinmod:estheworkcbnebya • friherdevel¢pment/,herouther,7 of ;ndepende.]laxpei+s opp),ried by le 

consortium appointed by govern,ne/ and Aincon Power Pool (SAPP) NER ond overseer b¥ Ike MGB This 
Quidec by a 5,okeholder steer,q com,nritee ' Incraosing non·ulilily generation. bodyacts 05 a quas,ludiciol ponellor 
virely/•eM,Ilt,·Molet Modeltlitgroup • 1,creosing trarBporency & subsidies 'e morket lan/logous 10 0 porel I 

A·cle recJ,red Aes ir, O COurT sysfem). The 
Background responsibility of the ISP is Governan/e lromework to en„re 

The Deponmell of Minerals and Energy b *ere in morket Dorlicipori do not 
dOSe Coopemlion wl,h le Deparment of The d ·morkel model will be 0 4ybr d ef cornA w,Ih le morke+ rules they ore 
WIc Enler/,ses end other relevort p•,voteo•dpublcgovernanreanowNbe identilieD and opproprio ely disci DIi / d 
9°vernment ceportmerts ond sokeholders governed /the yo'lowirg bodies • Malket Sureeillance '. 1 (MS' · a.crr 
»'e embarked on o study ¢0 de·,eicp Ilie . Nalioncli Ele ricitY Reiulotar · the H sils as pan 01 R e Me.kel Operator 
folk>wing :hme "w' regulator retains *he responsibili9 10 wto pro¥ide supporl to tl,e MI The AASU 
+ Phase 1 Thedespnof a molti·mrl'kel 

modelspecifically 4,50/ Ainco r- &== 
' Phase 2 Inveshgotion of ihe cu.rent 

W# 8 g. Ikom Power P)01 ·0 
(]Gce,toin whether il would be o good 
60•,s to sia, 011 Mon.. 

* Iosel Thed/05*dfunclienolmorker F 
de5cr,pl,or, transitional plan ']nd 
governonce OTIong. ments 10' Ihe 1- Proposec mu IN marke, model for the 
Cledicilysupp& Indusf ry ir, SouN, AFria, 3 *.6.- 

Note Th,sdos notincludetheoduo! 
markecodel 

Process 444=64»- 
he prolec• commenced on 4 November a= -4 

2002 ond w succes/ully completed on 
1 1 1/IN 2003 alter ' n umber of stakello·der 
cons'.Int 
Alter the complet,on / the Proiect Oil &cn todjes Independere r i.•nship& internotion©I re,lewer 4 
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There ore three topia order ihis orea. 
strarded generatim me' whi' cou' 
be aeoll* bythe follow I. low return --. */1.-1 

€BP<41-40 on public osse/, debt res¢,uounrg ond 
0||OCON01• assel clustering, yes-Ing 

I.•...a-n• contrcct el••T-d. orc stronded osse· le•. Existing 
fuel pro:veliert con#:5 which could 
be deoll¥,I+h by fhe fallo••,••1. all€•(]tien 
J con-r"sto Esko,•5 4" cs the Jo•s 

1- r Vi,1,• 1-1 :Num*Twi,4,7 
m a sed. EK,st,ng *101 p Ic,ng 

C-- ogreerrents · o set 01 oiloleral cenlracts 
Ihatwould behono•red inlhena,troding 
0•ongeme,15.Thism..I bendrn i,i/ 
byl<SACS 

• S/onded Beneb/. Mo ke.1 faionm mov 
-- also result In cert,•in bena{ r,al act,v,lies 

being culailec or M 'eo•! irifluenced by 
ng market conditions Broodly lermec 

Fig 9 Sehemoic 'en,&*N,n li •he mud, m..•dp' 'stronded benef k . this „cludessuppoit 
for ·eseorc, ord develo,•,penl, demo / 

Elo-LI-&•*ots • side monogement, en.,rormenlol 
progromme5, and lo,i·income supporl 
progrcmmes (8 1 freebasicelect ic,M) 

• Tons,jiopel price mechanisms. 
i.wle I O.U.. •.-1. Compelnee mo//9 bong new Nks to 

park penis, including new price and 
Ehz,lal.L[Iiyng-8£,ing= ats volume risks Gokenmen- All wont 10 

e,15.,re 'al parliciponts' exp,>5ue k thew 
new rishore phased in over+ rre. thereby 
focilitoling otronsition •rom'i ..rketl'. 

1 1-••-L compe·itive en':ronmen' Tie '51 01 
1.-,•As}fl vest ng c:ontiesis proposed as o means 

to monage risks durl,••• 11,8 tron·.Illrir. 
4 FOCM'Ct'rg inve'linen' diring 'Ae 

ISh.......• •.ars,No,1 0*,le cornpetitive morkel, are '-*,I expeced / deliver or, effic,er'+ level of 
Irwes nont,r, le lorgterm, Iheremq oe 
dilculties d unng o tre wrion peDod when 1/ D•IN risks ore hgk. due 10 +he notur• of 

D•, »1 D,¥ PM HOw*2 Houi D •ronsitio, 
. 1*00 •!14!,00 During ihis pericd, Go,emment 

(r••gl {ralling) moy want to pul in ploce speCial 
Mhonisms ·o eisure *hot suRicien- 

Fig 3 im'gon' id,!6,9201 m Ile, m"'i nlaomp'cllorn]' inve5·rrer-tokes ©1(xi 

will Implewer,/ su,ve /nce processes Implementollon orld mu•t moke Ille dec • Regulot '9'he sion frons,+ici The regulolor 
ha5 a role 

cullinedbythoMS/invesligoT, olled lo pia, iri onwhen Hisprepo,edlolellhamod<etgolive •he ma, and d Jring 
le #ans,hori r,le breoche. period .4-h n le narkel ald ,1 5 impomint thct Hoivever, the exislence 01 the M GB. the MSP the bos,s for Ihis longer lerm f{Kle is prepore repoos / /e //P lo decide and Ike N,0 sefyke providerB id[ 08¤te tal 

-1101 funher de·,e:loped There is o need to' new N on ,5 requ,red. In le evenl poirt' for -coLinrobilily lor key palls of Ihe r"Morktor,Hs in o ino•kel, regul'hon c M 0/ alleged rule breoch progresses 10 market bu, d ano,mplemenwon pro,ect ross SU bisrly o lor...01 MSP lieur ..g 11•ei. Ihe MSU Ill mechanisms, regulatiol & Inlemonono' exper,ance sugges that Mese enegchQrgesforcapN•ec®orners, ond cd/Sproserutor == m bughl wilh nsk. Howevei 111,5 •egulatory,niolve,ent in long lerm The key govarmessues faced by on Id be mill.1,•ted 6, 11,8 creolion and plonnii' 
electicily =ket con be broken down into ecrl, eslabl shmeni 01 lEesa inslitutions 
four Mult-markel model orcas or pracess,35 us [ollows M cddit:w/ berielit of th¢s is that ix allows 
• Admissiononde•,tprocedur' r"king premorketexper,ence, leaminwondtrolnlrig The mu ti Inarke{ model allows porlic,pa•h 

sure people con ioin -d 6,9 1*,ind 0, to take place, Taking Ihe Iranillion k -he the Ireeaom lo cortroct bilateral •, as well 
the ru|05 competi*=ketsubsionliallyeosier For as to moke m of *,ous administered 

• R.lemokingprocesses mal,isumhe Mhe ser,ze *ovider;, it al© olow, thern energy,redingormniamenisio meal Ihel 
rulescone•olvetorneetrl•01•g nq•eed: tin•e 10 emp107 ne• people ord upikill elect•icily needs In addit,on, Ihe IrodIng of'he morket 1•ing " fl to be '=Daed for new roles. arrongemen.5 *111 alkni bo·h demond 5,de 

* Sume'llonce ond Ic.i„[il,orce inoking Transitionol mechanism and intermediaries lo becorne oclive 
sure people obey i. iu es and co. pgrlic,ports ir Ihe morKet 
,esolve disputes. ond Ir, #e trans ilion /I Ihe b|low,i.g wil have lo Undertne rruit mar<et • Admin,slrohor ofeoch oflhe'bove bedeal·wi•h model,lhetollow ng 

opportunit as lor t•nsartions shal I exis' he con•ortlum recommended Ihol the • Sporded AsseI There is o risk that . 
MSP ond ihe Long FriT. 8,/er-J Trade MIB, le br service pro,iders *roducm. 4 compethonond physical c marke contfods, over·t•·courtero•ioc,Iltoted shald be created as soon as possibla didng „Il undermine the viability of certo,n through dealers or brokers TI·,5 morkel the imolemertation Broom, ono cena,nly well 0•sels. In o sim,lor way. ce.Qin ex,sling Is esse'lial 10 0 Flow poillriponisio hedge in advon™ 01 'he n•rket openi'.3 Noturally, contr/cts ./ the rdustry rn©y be 6 6 #roug, pl»:01 c:onlio•·s; 

Ihegriammer,!andthe NER ™]s lo mair,N]in 5•randed ir lat their value under o . Day Ahead Marker a co ordinoted 
ov„011 ovei g ht (Ind respo n•bi l,4 for, iia r<ei new moriet er/,ron,n*nl will chonge power frode machan... whereby 
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fortic,ponts Con lide plysicil confrad. The rae of me Sy@Fem Opemi reviewerto reviewthe mar<at des gn Ln order 
01 0 d.ily bos' prior / reol·lima. Tge In addition / its tradlional role (i.e for @overnmenT lo oe more cark•ir Ihet t,e 
m.kel provides on avenue 10 ·rode design for-he rr Jlti market model l5 O,(.Cl cn ovei•esing of s,Mem opeTo,•ons, securl•y powernotccirccled bila.40*I- and reliabilit¥) the SO J be cndieosible. resporis,ble 
tansadion c©sls Ilclso providesc oublic for ihe omc a Mhers Ihe following The o,eroll op .3 of Ihe re.•wer i, that the 
aid troispoient pncesignol, 

• Pe•mivon'.p|on.ingoliviliesinsho,t proposed design for Ihe mulli markel model 
• Shof• Im, 8/0'ami Trodes opportu» mecium Ind 10/ *erm. Tnese include lood described in Ihe con 5ortium•s repons, 

for 6,10//1 froding ond //sime•t of 1/ecosls, culoge monogemen. reserve repre•5 0 'irm basis for implemenling o 
phy•,/I posit ons ofierthe closure of tlie requiremenis a,id nelwork f wholesale aws alec·rr,ty morke• in Soutl• Afr,ca 
day ohe¤d markel wi'I Bxisl. subiect fo • Depermine constra rl roqu,enenfs Theproposols,regerieral ycons,cerad to oe 
SO opprovel onihe 65,5 / m,nioln,r,g necessory fo pepore Ille constrant eflecive orld 'Idw inlhe coi·,"ed ©{lhe Souill 
rel,obll,ty ond secunly. Ths .pl,on / schedule, Airicon morket 
o low Dort ciponts to odiust *heir pos,*ions • Defiria. procure and coll of c./.4 However, the8 ore a .emoe· 01 oreos *ere 
ofter closure d ·he doy oheod *1+hat 

5/rvices; ihe reviewar h 05 identified the need lor 
/,rgexpoidtoreal nmeonces Hal&0 • Aolonce the sy/em usinq valid BM bids addilio-,al clorily/nd c fa'* oreas wereitis ]Ile 
Illow' o portfolio o• generclors to end offerm/AS cortroc·5. reviewer's oF"w that a differer,1 (illernolivo 
c>ptimise prod•,ction ,•ilhin Ibe +Ari,0, . Be responsible f<>r buying 0/ se lic, rr,qhl be preferable 112,·.ever. there 

• 891.ncing Mechinism enable/ha SO Inidveflen. Energy Fbwi reser.otions m no• deirca from Ilie bosi' 
toilancethesy•moncreol·r,let#M . Recordoll,nslri,ctioatopmducersond corli,sion tliattr /5,gr s findonten'll• 
This morkel plolforn is quired 10 consume.s, elc sourdl••sed Fu/he••ers, thee,510•saii 
pro,ide o morket bcsed mechanism lo why the plonred implemenlalion pl•n to 
balcnce Morke:pcrk,ponts wppl, and dernond , 6-•me, irwig•e suc• de•uAs lu•her or,[1 ki provide 

I •0#"ServiceSM. &' The dasign of ihe mult, morket model i, I.Ingements theckgmeo'clor,Wtho,willbenecasol for 
.erebylhe SO conp.d.loncillry premisedonocompehl•e ESIrruclurebel pradicalpurposes 
qeivi• e.*Il fnr in p•ce .lerr o.rohon, compns,rg mulliplesellers, •ul¢,ple Where 'e reviw. h'. recsmn•nded ·1•1 on 

buyers ord sm,ce providea. The follow,ng securil ord rei,obil,4 from mor.el altemati·ie approoch be considered. this ogo in orgon,sotions are ossumed to p.dicipile in pornciponls, rn'king u58 0 f compe•illve con be p•rt of r• lamar" ,m•eme/clion •ro£ess 
mechonisms where possible, and The mo,noreoof concern s with #eproposok 

• • Finoncic; Compe'ing MI·J"s g e neroting compi'lle S · Irringernen/5 tor market governor,ce, which arn viewed as 
includi. Eskm generotion cluslers wharaby market partic, gon•& cor hedge be,nounnece=c,Jycomple* 1/.1,•ulor Ills 
IPP's os *Il os r,5ks municipolilies wi• own Ihro•gh o varisT, 0• finorcial recorr rrended thot the need for o Market 
gen.ration G.,61!es, 

These Survei||c·£8Por• p oducis ma, include oath sriouldbereconsidered 
• Distribution biloteral ccmpalies @istributors orrongemenls le.g. continds for A simp|ar ru|e c&nfle syste„„,10 be requird comprising of diflarerces) Regionol Elecricity 95 well os Irode in in le early develop£....ges where t is DIstrib•tors IRED,M munli,politles and ronda...ed prod./s (e Q futures ond Eski·n e,pecled Ihot numercJS chonges will be Distribul,01 (ot leos during c optior con"/cls offered through needed on mony of whick could be ion· trons,lion s*ge 10 0 fulure EDI slrucluret excia.ge Financio markets contertio,s It is 'sc o.e suggesled 1hct clarity 's • Relciers Ii,cluding brokers onc 

nece58•ry 10 provide port c,ponts wilh fequired n Ihe inechonisnis oggragotors] Iroding m beholf of ole to prevert Iny 
opporlunili. to hedgatheirmorkal r 54. one 00/ from dorn,i,ding t,e 

enlitie' re,esento•lon 
0, 

Se•ce.ovideis iheboofdoliheMattellovernince Bod, . SC PUrchosi.g and selli.g /oc/ory FAGB 
The MGB will appointlhe Morkel Oparotor service,0 baw ng erergy lincludi,g 

The proposol to adopi Ihe existirg Eskom ond System nodvedert irterrat,onal Op,rolor os mice Droviders energy flows) 

• li e delerrr,inotion of losses lo be twer to, (EPP),stne bu tordeveloping to perform le nace™•ry func·ions 10 Ihe 
ooerote o mu 4 morKet. In cdd,tion the NER purchased, morke! operolion5 is sup..d 11·croughly, 

as this has 51,0.vn to be an effeclive mecm.mrn will issue lice.ses lo b*h le MO wdle 0 Tricer5, ana 
1/ provide o doy 0/od market It is SO to lac,likele tha morkel Additional * Betwee, 100 and 150 con•est<]We 
recommended however, Iho· Ihe plonned 

selice pro•,ders Ieg. le/•g selice cusion,M (usen 0% 100 GWh per ent,oncernents slou d be in<femen# I a™d 
providers) moy be oppo nted lo f(]cilitoe annum c•*mphco from o single metenng 

re·versib e 05 10. as piss,Ne in Irderlo mihgole Gdo,nasped' 01 morket ope/hon. po,/ Cor'esiable cullomers coul< buy le risks of foduie 4/relecric#from/i/buto. lo c¢hieve the required 
The roje ot rhe Merket Oper©tr ofetailer, un dionolitiw-7, o gerleratoi, 111'ough porlic, pohon in the Ihe/pecledtirnewd«>61& 

Them Is also o need brthe e,ls#ing er'-Illes in The MD is respons'9. '0 
ad,er, )0 the mor 'ules The impler,ler•Fl 1%•b,•o;ng•2&,Ce NEDI(ie munic,politles, lorgec,"+ame-0 

Eskom Disinbut,on; lo be Iwied In tne mponsibilities//Includeomongst{,thers Ar,0//poitic,polormustobto,nallcense develcpment of Ibe morket ot Il•e the eorliest following from phe NER, be regislered with the MGR, po•sible "ge. 
• *ce,ve offemond blds lor lha DA ond BM ond De e/ied by IheMO ond SO baforehe 

of she is ollowed loinde in the mulli mark# The overnll cesign whils, no, 90•anr in,he • Delermila the u.constrlined hour'y senseolka'Ing©pre·noihock.,ecoro, I,6 1 produclioner,d cr)nxmptionschedulefc• M/ike//od, 
upt>n Q prochcal work,ng mechanism. Ho,/ver, 

eoch po/ic,pont lorthe tollowing day, Fromlhed/o,lec funclionoldescrlpt,mod 'hereares,g/icon,enhoncementsrecJied. 
• Coiculoith,DA/ectrcltyprice.foreach theworket, tnemorketc©dew,lthemarket whichmllrequ,recardul,larn,rg Tomihg/e 

hourbosedonme unconstroined ihedue rulesforeoch ofihe//ciponi/the morkel the risks & coal e,colalion ard fo lure, the 
(roleos Pnc,•Managerl; is c./ently beirg drafted und li will ioke implementat,on /ocegs shou d 

• Puble/ 0 constro wd Foilrl, prodL•ton PToCe wits regulor stoketorder ,/er•r•¤, Be co.efully plained to a detailed 
und consurnption schedule for the to en.ure tnot slokeholders ore abrec/ of process level, 

ihe developments ond to ensure th& following doy, based on constrained the ' Be corried out,r incremen/,reversible 
qu©40'the rule book !5 lolhes/,sfoct,or information pided by the SO, s/ges,and 
o: oil players irvolved 

• Include Hondoye,pre d,spotch,nfoinotonteSO su,loble per,ods of sysleminals 
and rew,ve post dispolch inlormolior; Independan/review and snodow running w,ih morke, 

participonts • perform reconcilat,onact,villes•roleas The Deponment of M,norals and En®,gY The proposed ose of o segorote Recon.11/1 In Morker Morage'l r e'C. oppointed on Independen' m,•ternall©9ol operator(MO)ondS,st,m Operoior(501. 
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aso pposed 10 0 com blned MO/SO, as used sub, dies o nd how xy un i ntended cros, gover,once process, A s leefir,g co mm itlee. 
in ri,4/er markels. „consi/inedbyle 51,66,des ( e. oport from ws,d e S CO„SIST ng of representollves from ·nala· 
decisiorilore oina•.ership'Fthe S© witn specilicollyirtenced 'spal'•g••vernrne.ilt 5104eholeers,•,ould oppeork>bea SUilable 
Eskom mmi„ion Th,sw,IlreqL,reavee pollry moybepn€]sedaulcon,·,ensuro•e =ngeme,1 Therndoesnotoppeartobi 
cle.re,vision of re5polls,blille,beb·.eenlhe w,lt lhe need ,„110,moethe pice,mpao ony reason to· further Gnoy5is or revi,4 
two entifies /nd siggests Me rteed lor over Ihe period of t'ons,Mon oefore proceeding with imple,nentohon 
sepo olion of Ihe E•P •ror, tha SO at Ihe As noled n the fepor ,+ 15 Bal,cul/, Conclusion earlles, oppor," ly orderloes'oblish le In impodont to eare thot new contrics tar separcle,dent fy of *e /,0 /,6 would ces{, The + ecial pricirg agreaments do rot sell long fmpler,?ef/r/for, 0; ihe multi m crkef 
pro,ide an opoodiV lor the [Pf /0 be lerm I the model,rust currert lovi prices be oppr•ed by Cabine' •nen f is onc 

exposed to o wider policipatice Ihen "ady k.,o,in Ihe Ih¤t copocity will I•cve to be 'rop:em.3,10'ior will commence ivib 
11 is ogreed f Jlly thai some Ir c • of 'Ves•Ing• Ike enhanced .¥Mn h,gfer establist, mart 01 cost generallon Il·e in Morket Go•ernc rKe 

contracts will be 
4 

"29' 

regure. m part of Ihe ordertomee,denand I.islikel,thotsome 8ody /,5 Body willther,algolu•therossis 
nsitior process t.words o comoelitive degres cf reg•lolo·, ovrsighl „Il be lo ensure 'hot the d of the inslilition/! 

0&61. The #Cure, term, cond,tions ond required -0 ensure thalthe markel 51ructures pncesore. ore estoblished and b drive the 
icel evels / fhese confrocs w 0/j ·he Ds for os possible. ¤5 a t-ver, this p.cess for•rd. Allis sfage ir is n. s.e 
ice •ren d of customers oid. as s,ch. vs should Cobine* will ro· toke & fori of whet·,er noke an irtrJsive such decisions 
ss,bly the mo/ import// ospecl of he regulation o f offer ond bid belo•e pnce•. or alter Ihe electio, per ©d 
n,ition mechonisms IT is rhe·efcre 

recommended ·hoi work on *e p. opos(]15 Rulher regul¤tion should e,sure thot the References 

For Ihe ves,ing cor,trocts should begin 6 correct Incenlt,ves ore pro„ded -0 the • 0,·me koer on Energy pol :y ler 50,1, 
500,1 as possible -his siolld also include »lated errities, cansiste,t willi the Afric• Depolmenloiline•lgond Energy 
conside,/ons c' *dirig liquidily in Ike long· obmtive of acheving least cost. De-ber 1998 

term bilateral morke 5 TheneediorarE,gulatedoporoachloens,a • Drof] Mic, and firate„ For Elec,ricit, 
Deallng Ln powerpurd·osecontracis,souls:de securi) / supply in the rred,n le.v, vio c Supply Industry Re·or. 10, Ihe Republic of 

0* musi Dislributors aill for proposals, u fully supponed This 5eu•h A·rico. Version •d•t•••n••e•o•mendedihcithere,&a 5 Deacnm•n} of 
will requ re -ver5Ighl by DME /NER. 'Mih Mina.6 and Ener' 2// 

needtoe/urethethemurcipolit•sdevelop regard Ic Ihe legol ond regulolar, * Firulep/50,Pi.ejolthe.rkdone 
#e suggested th/tor, Osurare I· necessory copotilites wiph fegrrd to fromewark, tis ·,e DIonmer of Minoro s ord Enero, 
bing This !5 not omehing moucnwodb. proass jo ccninuolly check Ihor d,oft trk"·512/[e•ionium /kn2003 
'he e*}blshmentof Ihe Reglo,•2I ElediciN legislot,o• and Icense cand,lions anc Ihe , 4 repor 01 th' Ind *endent Reviaw of 
Disfributors (RE/sp os lhe#ading copoillity will MIMI design propos,5 0 Fe In line, should •he Mulli MMEModel •lud, dora fo. 4 
•ed to be es,oblislied 0+ :,1 ear|7 Ne Dep¤Aol}beirnplementohonproce' Implamer,1¤tien Tosk 130/ of the Eleclricil 
Cross subsidies require o{J|| 0.1/s t© The next s+ep 15 t. proceed wim tie 5upply Irduslr, Raslfucturing prower. Ivan 
anders-ond the exter,t of the exist,ng crass implement/on plon. urder o suilable initio Adoms. 28..03 A 
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Internet based energy trading in 
southern Africa 
6, Dr G von Hommler ogr] RM Surlee• Fnerweb 

Wlt deregulaled and cross-border ele,trielly markets opening up world•.Hde ond the imminent establ;•hment 
of the Mulli-Market-Model in Sow,h Alrico. the mechanisms enobling The irode & electriciri have become o 

topic of greot Interest. Predlimbly, ihe Internet hos bacome Ihe worldwide de#,10 slondard /1/Worm for energ, 
troding 

The reasors are compell,ng tor bot, bu/.„ Il hos / f|uctuating compulsory lifice „dvuntoges being increused trodl 
ond sellers Buyers ore ussured '101 11 2 dic:loted by demnd and imbalances opporloilihe50 porriculorly ir ¤ 5 hor-Ie 2/2 compelitive bidding proce.3 unceer. the pacliar to eleciriaty consumption moNe'wheredemand/supp:yshonoges' 
trve market volueollhe cont•cls. The glle, c|-arlderistics su,plusescor be matrhedtothe De.nefitotal[ 
,5 also amrad ol geNIng the ber pilce for • The balanc ng inechonism,5 Lsed la POMicipo'YE· 
the controcl, os mw,murn expos,2. is resolve the ¤,sc repancles h/.er„ In terms of exchinge reqi,iremerits, 1 Hle ochieved I,/ernet-60,•1 tioding po/,vely contr,]/sondwhotisocl•(]Il,cons„rred sophist,idionuls,r,iholl, renlilied Poricipcni 
cortribules lo liqu,dily, WI„0 e,posure far ond typicolly occu. within t,e hour wers abletoer,ler inlo bilaler<]t coiltfocb /ilh 
mon) potenr,01 con,rarl panners. lower . The w•,lory market wil uss,/the *Aoles/ge•eralorg [Ut,Illes) fortheirlorg· 
tronsacionalcon,onon,njustding, real systerns operotor to ersure secur,l ot term orld wedium rerm req.irerria,12, This 
time Fa of exeri,ilar, ord ·roding oftor 4ply. primorily 'rom - s,stern e·,sured thol rros! of their pred,cioble needs 
h"The grriers lo entry ore low due li confingenc#spedive could De sec.I,ed 01 =**= and 01% 
le re 1/]ive fami,iorl with le |/tefnet, he • The linonciol ·roding plolforn· enables provided Ihe generoling 6tilities 4 one 
useof expensive •echnologyseld•m be,r.g 

the lorword bu YIng of power in m..ch 'he essurollces on investment retum The short 
required ond the le./, Ily of bock olce some wo¥ as risk hedging term in t,e energy mon (STEM) wos subseque,•Ily 
integrotion.#ing .rn' commod ties rr,•rkels. osioblished in 1 999 lotake oriwonloge olgops 
In E5kom,lheintemolpowerpoolhosbeen,n betaen doy·to-0/ /„iond m d conproclec 
ex;Ince forsomeyeors ond while It hos Curre* trading //9/lies in 931 supply(ie bilolerols) While,lwosposs,blolo 
been ful17 pned to Sou•hern Africa -molicrhc po·,s duo initialethis market using fcaes, e.voils 0/ 
tou,evorm#gul/eer,virninant,the.e Thekulhernltriconfower Pool(SAPP)*5 telephonic conirrjnicotio/, 06 Ilie iolumes 
hos. ho.evef, been much oewit n ¢he *ding crealed in 1995 wne, 4//countries wi•hin increa5ea, on electroric Ir•lerne!·based *. 
ofena. some lorger Customers and sell the scutnem /If of Ihe Afrian i .rel becomeesse'liol lent 

gene=Tentitle,hayingbeengivene,po- A• 2)decided·of=Nhelie|ectricloppy These:w•en,5,eqjire·holl/omot,0.5uch 
*%0|nmefic,M,Irrklrdldel,tic,Ban„ resource,lorlheirriluluolt•nelit os hourly enefgy forec.05, conf,rmalions 
mo produrt colled [>MP (Demo•d it/el Tha eorly yean 01 operalion in Ihis mode and schedules Lotten occon.pur,rod by lhe 
Pbrlicipohorm]. a Res.2 Morket arrl o Forword provided Ihe port,clparts Ml o relo ively low previous doy s Icod waosuremerts) o re 
Ene,g,Morket»Gdo,in.Wheodtrales iskenvi,or,irerl for,nding 1•otoenolee enhanged {colled 'he doli, 6,10,eral 
ent/oed via on Inimel erbu financial .hem 10 /In eno•gh experlerce (und opera•lons) Theded,he energy,raded 
•chan/ Regional&4-hosollobeantrnde motivoilonpoultimately,novel/ocompetit!·a inlhe:ebil/erologreemeli•(us,Ene//b 
deon me Soulham Afncon Power Zo| ervifonmen] 05 cli•d when opproprifile ni his*edpl/Ho·rns),scurdlyinexcessoiRl· 
(SAPP) for,ony ym. with Inlenlet. based 
systems oeing grodully introduced as well 
Tnese &•ster,15 ha•e nat On& re,JI:ed e 
wbsintal addili,wal saies torthe uhlitie, 
concerned, M h• 6 .ed to Improve 
4.uhon nows and supph chain aftic erICI. 
Future porn.,polioninloca multi·rrarketsis 
likely lo be lidernat bosed. This poper will 
co•rexiskirgcosestudieson' demons•rare Shon •@rm Bil•,1 Bl-ncIng Me©han" 
someoll·* 1,incNonalitylikelyto oepresent 
Ino newM/hi·Mericel.Model 

Mulit-Mt.rke,·Model (MNIM) 
Mo51 develi,lied elei clly Inarkets cater D. 

4"'eeb- me•M 
0-5, vi•. *e physical orket. ancillory 
m•rkel #d linod morkels, os pictured Volm' Con*01 
belowlF'.11. 
Tre Mul' Market Model comporent5 lack shown'bovecons,/of St,n Coi=WailledGen.ra'm 
- Ap,atform fo. long lerm(li,ed>bilole.01 

ogreemanls between electricily 5. Dpliers 
and o defined cate/c/of consumers will 
be specifically suited to Iroder. who 
pre?erions.slenc• of volume ond price 

• The ocy ahead LD. A Morke, <24 hour 
ahead) s where the actucl product 
[e ec+ricol ene•gypnels'red in ./h'5115 
bough. and sold ona doy·o,ead basis. l ; IM M r,mpoi.en.I 
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billion per onnom. Due to the relotive inE» 11·er,[ore deemed W impolont-0 
of Ihe·rodingen,ironment, operolionol ond estoblishoreol-worlil•mi,Ic•,on 
rule cionges have been frequent The enq,ranment,norderti,go, on 
patforms are thus required lo be flexible undernlonding olle d,nomics 
enou g h lo be conf gured 6, Ihe users o id risks associalec with this #f *emselves, whi,5, DIso being copable o; env,/nmentpo/,cular, 91,9117 
0/c/„ing ard mon,loring oparotions of the horsh lessons leorned 417 
Detiled reports covanng bid porometers, e sewhere in the wo,]d (e.g. the 
coniaddolo, Icacdoto. prcingondseltlemer· Calibr,ion cimsier.ond more 
dolo, ek heeteennodeovoilablesnline recent, IlieEnrond„.4.:lel 
While fhecomm•,icalion irfras'rucurn moy ni 

-he (Inlernet·based' South 
no/ be of the some ston/0/ m le fu.opeo. Africor Power reD Exchonge \ ..,/Ir ; I« and Anercan markets, 011 ovoilable s,mula-lon game, bosed on • Ul • 
conlrrun,colion nervorks Mhe Inle.rietr SMb. h erwebA ener)(chonge 415 
e·moil 0 4 even :op ,nor.h,nes) o,eu- lisad to 
ensure reliob„ty ord h,gh speec del,var, of ref,lic(]lelocalnorkelcondilions W ip pelli#•i, 1 
inforniolic, Connecti/1, to dale w been /5 co,ely us possible, 0/d rur 
more 11'an adequate within rhe region 10 <>,er 0 5,x·mor,111 period 
suppid electronict 'di' plo/rnis. Poriciponts licluded all 
Once the MM,h esloblisl•co ;, SA. the SAPP prosoeclive Eskom p.liergy 
likensed porliciponlmoy be granted occog Imders os well /6 0 Ili Jinher o 
to 11 · e l o u,1 m o r k e l u nd e r l h e s o m e rules cnd selecled exlerna per] c,pont' 
obligalionsasthelocolporticipanisobiect Themorketrulesweie,nodelled 
to Irolismissioncons,ronisetc .theopinion prirrorily on ihe Nord./ 
01/couthors,•hehig/m iquidi•levelakely f noncio market (Blm,lo //e 
lo be e*per,enced in t.c //IM w,1 result , . prospeclive SA 'vtMM) 
¢he SAPP short-term energy mork/ being Theinle.0/vetrcd,liggomewas 
groduo14 combined with the locol mcikel ·rensporenty,nieroced•hle 
initioNves +noncill ex#crge, /150 
Tradag ectivi•et on Eskom's incorpolat·.gactuoISAwamher power poo 

ond o /rotionoiconstrnintsth's 
While le MM/ hos yet to be Imp emented. p,Dwiding ./ol-wo ld volot,Illy Fig 3 f.:r¥,1 tli•er@, mn.App 

cn internal Eskem power pool has been Over 120 parlic,ponts ware [-:i operational for ever five years Alitioughi rvo ved in the :rod rg 
irtent wos to op-imall, schedule lon on „mulation, nmullinginexcellent 
economicbsbheampownbhons liquidity Each/layerwasg•en 
91 wos also use{.lindevelaping *e sklls a R mbolorelosto#wthond i 
and some of the lerhrologies req#,red 1,1 hadto ossume Ihe role ole ther 
ther.ewelactricily liarketploce a Ganer, Dr 1 Drodurer), Tod «9 U -11 

(spec/0'or) or Dis-r,but Red hme pncing (con'me'Theexercseprov 6-2 
Thefirsle*posuretodviiamicpootorices'r highysuccesslul, noloilly{r : #*SS LAEeanci,Consul™.r, wos „1998,.,th o rroning perspectvebutal® 
Iheintrodudionafthe Real.nme.Priarg(RTP) hom o lechnology 
icnif Lomecu•ne•whocoukldemon*/ Inplementation perspecllve, ** I 
Ihal 'eirmarginal coria.mplion would •A tile lessons le'Ked Increase being 
ordecreose,nre5ponse,ovori,•bledoy·.il pod irrplemenled In a rel folword Fl• 4 Ge•ercRuie.9eM..1/rn,bliwdurl 
enely prices were gn,en acces5 to Ihis Energ, Market as descrioed in 
s[•cialisedpi./regime Thishcsbelooed Ihene/see,an eledronic Iradirg of Ihe co:,Irach •VO/Es 
10 60 exle/ whore now nver R 1-blhon i An fecnirology lerins, Sfraigh, Through orices and hedges] 4 •ou,ied,/ De ma' 

m,loble m,nsodod¤nth,med-smons,Gor!,basis· to le Proces•g ISTP' principl,5 lismn XML cus/o.ner n an on.Ane, 
Theodminlitiollon efficien' aid ahlul,ty'oe0nder,ton web-messaging standards viere ooplied In the ele"on,rell; 9/cure 

environment 605ed Furtim", •lerns b er©ble asweekl, t"'word secure view,lond Nalopment & the pladom (ene/honge) erierg, 1/"swere dal,ve,yofbills.sememenls. repoidpricin• Thisen,uredlholdotocouldbe,ransfe•edn *" negotioted,the 
SN]1,5t'Cs cu3tom r Culomer Inte#acing olso is oosily needed lo contracl 

Iwayllialiscorrwhble(ondunden"dable' faci ilcled vic. Ihe ele,¢rontally or nternel tr,rough c wcb a weeklv hosis for the ,© /•• intercor,nected 6*m eliminating a l 
browser, emoil, guio -oxoreven o cell followingweek,J Are Wiese phone cont-octswould nurion irar,fer ing d dat mid human Ihen /0 -lie become pof, 01 the d ing end systen orchi#lure ,5 specificoll, des/ned interodions bill 
to ng integrote wit, proceduies for¢hol .isting sylems and user spec,& cu/omer. 
*rk,cego/ch•hood balorrms//ind„ded Fonword enc,14 morke: * Internel browser.based energy exchorige 
toensuretho+(Inypos•blee,eousoc•Gis The F©Avord Eneiy M,·ketis on lnemel ©PPI'colion ollowing 'De,1 clccess *s 
hihlight/beforepnopo,4,0./ing]Iill[Ing enabledelectron,cexchalgeplalfor,nwhev 'plemente, asillustrcled in Fl. 3. The web) 
ondse#lamenlisproduced. AccoL/execut:ve E/on s 'surplus energ, E Iraded bosed with slando dIS/t,Or 6 user/troder 
irferaction ond occeplonce pro, 10 Dill cu'onirs who have Ihair 0- generoling Irlterortlon sharened the learning curve. 
procassingondd 5/6,/ isfocili/ted, cc oarii but would be.ble to loke odvor,loge reduced the set u o co„ 0,4 hod quick user 
Powe· exchange s,mut'Non 04 lower c.st Eskom ene,gy in oeriods wh occeptonce Eskom 6/ded the prod.0 (]s 

demonal,low Inorclerlohedgertksondo DynomicSurpu,Pricing,DSP),withthe,ell 
The es/oblishmer/ / Dower Dools, provice $/ide,1 ircenINe forhecuslomer geneeti•g munic,polihe• anc Sosol being 
decegulation and cross·border ejec* /ry ord 6, Estom Generahon to//opoee, c jhs poins,y curomers More 'hcn 8250- 
troding noke le estoblsnment of various rme,hod wos required which would .noble million is being tronsocled on,ha morker on 
e,chorge-tr¤ded electr city troding weekl, 51.rplus energy to be obb,ned from o yeor'y bosisf resu hng in the benefils ol 
ins'ruments inevilable The wea 01 ·he Generation Energy Managenen, 10-er co$1 mcrginal energ, =le, 10 6/ 
der,votives, hls¢o.!colly the do,n{•In / Depo/me/EM[)3,0/ingoswholesoler,cnd denved by///ies. 
commod,linoder and spaculors. con be /,5/ 11'a Eskom /,stributior groupcuslomer Ap crl frarr the mp,oved supp|7 choi. compliccled [skon s Research group exeouflvas would act os the re,0,4,, The efficizl benefils, ofher positive m offs 
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were impreved Eskom cukm'r informon reve/jed, 0//whom Conclusion 
flows and reol world experience through • low wirning bidders /re se|ecled Oct being oble .emon,frole sjccessfull There wissorily Ihe con be highest bidder 00 doub! Mo' the *emal 0.9. 
./. chon nowl,ole•|ing. reta,ing/nd . eledronic 

Howbidding exchongesj w il cont:·•ue 10 .. 0 
cuslomer trading enwlronment,all •,0 I isstru//redocrearine ke,y rle „1 Ine T'Jlure / • energy irod ig in 

?nt ARY Spec•0| ·reD·rre,115 0/should secure be 
mr.ef. bosed ca i,irod ing %•steni extended cevelopcd, cs well as to some bidders ond develaping couni, ies. In 

u,der Tnis rcgord. E,Kom »C{;li•19 heiwets m•ket d cond:tons ho·.oheody ionticipohon 
of h•· new Mul, 1 ne 9=as/juydeployed,anous 

Fo,lk,polion in 1, e Esk,im Pbiver following Pod qe·•3,•p Ihemes were considered pl/Horrns. svs/.rrs 5,n·J|OliOns</d products 
4& /5 tnic tiori'lly been Ilie preserve of =,1,01 [und verified by customer milidan,dimpeAarce,h-*,emails 
the Geneurs Illine winir#rigo requiianen/]nt/vigh·Jevelaysterniesign all e.poluaton olihe c.ent 54,te©#£,0„ 
irarkeldevelopmentshowevw. Dern••,•d Side .4.51 Dorder eliergy,rade, Ihe Aine' leeol ona 
Pork,/timinthisomhasbeenfoundtobe • _owlronsoclionol cast recrk] nol liqL.Ldlf:r, as we# as ine Mole c# 9(i,5#9 
exfremely vioule und file ir,rer,al EGI,orr , Eciac'u50 libecal ,/Tion in/nue h 4 expeee#14' In 
And 11¤ry Se·«e Market wos operec " 0 Sou-heg . Ense of Af.Ka, wl,ile t* monik>Ing SAPP and /MM 
|imited el 016.1- vic Eskom D st.bul or 05 would./ir • poro•.el,lhel·,v;!I 'rme'eJYme.ge 
fhe Tronspcrencyofpr,ce 

kMJing e*•me• avo ho-g €]fl#ing reaul/of Ille beneflof Increosed 'ludity 
)9¢errupt,We • Quickfronsact,6,8 minda fequer,ry moshecding ower fro,15adon (o,ls ona 1,42 0[more 
agreemerilsir ploce • Highly custerrisoble ekicier,1 iechnologies. 

* 
Th' .ri'cte rs'orn Rese™€ Fr,cv Morket is s,0,5 References 
Into {our • Aul,11.ils..loble categories· Itul'IM./.Mole .....afee.lackrepon 
• Regulating Rese,ve 141.tumiled Ulility monogers wei' 0&50 OU)04.10 158 Ike 6 june 2003 OME S.kehoider 

Generoto,Coni/]4wcresponse#ne Provideo¤|donnacotlectdainrogarding pie58 nfc·lo• /+ Phase 3 i.con,ineal./. 
required each tracing panner's bidding o·/ buy,rg 7 Hig illenting Ihe opportul,fle5 10, bking 

* bstonloneoi,5 Reserve 10 secresporne bahovieur, derrinld for power . /c. Ihe 
voriou; eneig• g.id ocie,•s ..0 4•4 5,/ 

Sch/lon Powee 
prce resiat, Conle:erce 10-11 · n Reserve m'rket cond•lons, specilic re 00!19 Mokg¤tie ad Jec• lours Uo· 

• Er,erge,c, Reserve Morkels . 2 hour polrds. etc This dolo De·lex'remelyvoluoole 3 .. omery R. ch Inc wher, fed The I r Role of 
resP on. In• f.. sysTe,1, lor revenue Web Bo•d 09,0,ric laoing,n :be 

; Generotor's p¤rticioolion n The morkeis foreccst/ondmonogermen' Rea·fuel.,red E K . /. Cos .let9 
Ul lics 

was 4 ough le Proircl V.me exi•ting energy market Secondery sys•en.5 inigm'ke·9 2 [1/15/02 
'echonism...ret'sler' udmir strator Ill Mortu:,1. Ress... The k,le ©J '06· 
;me/aces on *Gh ©diacen- i. 'he lt·,jdw•o aie 'Mi *b hosed Eni'rek /4/2 technulogy 'sed Imc Tmdirig "w 

demond·side mirostructuve however hod i applIC/ions f.uch 05 finow, .cnc re'"nue, credit 0,1, C,•s Al<rke' UNI,f. *lect 
...2 By *id be M,]shol, esto @Th#-// 

*ished ewe./ in order lo cater for this la/* mor,0........w[,5 new 3/·5/02 
Imeol pelopan•as Qu:]ined 9 Fig 4 ///pre.IreofSAPondolhrr EPPi,pe 15' Molone' 1<Me the indus#*lh,5 arch, Inc *earot on CRM syterns n we.5 0„e Pinied 

The Anc,Ilm Se,vlce, or Reserve MorKet The Utilitie• 
of#'primoidesion P•oien Supp•y Cho•• E. req' •rnerd®13 C-ie·ce h comprise, 01 generating CODac,17 

(synchron sed or not; 0, Demeng 5 & 
Moneged1oodthotccirespordw,thiropre· 
delermlned t,rne perioo when required. A 
udecleadbrading p•cm 10. owiloble 
Capacity ,s manoged through o s/ten 
Opero ions webin·ehce. Poymerts me mode 
10 9,2 6*es,cos, b•,de, for being oveliable 12 ERM 
(copeclpoymentG) Addilionolpaymer•16ors EBERHAROT irade I MARI-luce lood5 cre dispokhed (/,lised), #To5 SUpplie fs of aerial Pro•]ding bu•dle •Irs'irrnce- far Me systerr conduclo, 8ystarrls, 

dismbull & Operolorir .5eols,gle. coi•Ni,gencies,In transmission producls 
rAe f,/ p ofoperolion, almo' a N? rd .1 JOSLyN 
Eskom's reserve cap'clly (orher thon Sulgnir-1•rG 
regulating resee) wos supplied by te Vacuum,wi.. 

Au•recl-,sa•d,•ionN./ *.U..TO' 
dem/side usinglhrsme/4on'* Fill,er Piuice callacilor coneoll 
£1*1,0/1, loding. 1/ssons *grned E8M 

alcon ing-0/ 
he w·eb pjaND,?rs i,#roduced-*re e"ily able *und•econ-*g 

to harldle Ihe require< trcrmill" voiwrieS, ABC **/5 
4,0 negotial,alioncon,pree,50, mulliple bfds Compl/*.....0/ 

or,¤ bid moerung· Daol closureolsooccurfed KLAUKE 

in al„cs. reol flrne The reou,remenis el Elaceig hyd.* cal ¢¢,t an 1 callping lools 
Cableluggand fu'*s 

scalob,1[9 1° •andle volur,•s, rob,sA·es5 and 1•AC(EAN *'. 1,% 
/liobili,y k> ensure perfomnce weie /Iso Atnoline,pl™anddcad-, 
Successfully de.mon groled. The Lrilised Hotii. imnps 

. /.ms ./re able to 5 upporf the ....8 HASTINGS 
/1 Iroding types {°' ossigrments end Hotll.*s.qu[*/ 
0||Ocolicns, moking it eo'y '0 change Te»Pol.101.,0.1£ he ... 

LWI.*.*s 
#ronsactior/auctionfypes /,chenable:ne DOBLE ENGINEERNG 
ene. I aing c ornmu nify te Jse *he best Condltion o. line .....%4 m-.ling equipmen, 
0/.or. depend,ng on their speclk ..eeds SfRAtiamfonne.... 

Kiesof'lle@arrie dimme•e,s. were /40/in/lat!0•1.... 

also easily monoged ond configured. Tej: (01!1 673·2036 Including ¤wong olea· Fax (011)6732043 
' Who can occess which //ls 0.,nail. ebm@abn,co. 
4 Wh/:on bid/offer 
i Who 1 bidding in.ormate, should be 
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How the newly restructured Eskom 
tariffs were developed 
by A J de Kok. senior consultont pricirg onolys,s. Eskon. Di,tribul,or Division 

Thls paper describes the maior s,eps tiken in the develop,re,11 of larill struclures and toriff methodologies for 
E:korn. With the publishing of the White Poper on Energy Petky in 1998 and several other driving 1-es such 

as the unbundIEng /1 Eskom into separate divisions it has becomepassible to re/ructure tegac, rates. 

Eskom Irn o !: ng /0/Ing iof,4 hls,or, and hgocy tar,Hsin,ch.res will moke +hls <Hribute ErergY Policy published by Govercrren, In 
scne to.85 were develooed decodes oga difficul/ to /he e 10 1 n le lime loading,/0 , 998 There h/5 also been 5/erol cionges 
The currem Iur fl melhodology is o respor·se trle lulure RED dispens/,01 thot was brought oboui I en„e lhot EWom 
to ihe currenl.,13,+y e m.ronri,ent when cust torit Coll-Relot*d Have attrib *es Attribules Ihol are =eptable for 
based 1(]rills effealve coslor·ler beho•,our wilil, torifis as disr,ised in the prior 
andlhee/clent,nveslmenloreofil,euino,t Tordls-rwa.res/ndlar,Hqr, Lp,¥should oarogrophonA#riL.ileso/RaISInctuics 
imporlonce In Ihe lighl of reS'ruC¢Jring ,+ be desigred ·odiscourage wosILI ime 01 The most 5,gn, ficon- #anges thot how heen hos /0 become wcesso, to res/ruc•re the service while pro,noling eficanl.,se brough, about cor be summar,2ed us ardfs into /9 6/3 01 tanff // Could • increoitto micil usago /' exi.}g 'lows waother Ihe 'storm• Grd wil Ic,m a infres ruclure 5nould !)8 er•couraged and 
foundotion for tle toril{ s•,uclures 01 fulwe The 

• Tirevorionte,/I'liveug/eshould' Inlrodudiaroll.nbundledneD.or<chorges 
Dislribu ion s·arted w th ruct cus•orrers in 2002 ond will 

componies encoure ged (04 peak usage vs peok c so be exier,dad to J•*]Il CLishomers,r 2004 The steps taker in the :arifi design usogeor;ummer=geys wi'Merusage) The of .ibde of reflechr[• tlie cos· strueureond mlodology aredescribed/64]as The Tefiffs should rellect/li pm,ent cost$cnd e.sui•ng odequ/e re*.welor The overall oukones 01 differert #Illy,3 sloges of the portray the strudure of com b the u,11114 ,/isfied 4 the In*roduction oflhese ae5ign process There uie Iwo cor•flict charges ng There sh/Jid be :oirms In Me Ths olso pro„des/or eN,clent usoge of comepts in torill designlhot moke ·his process opparl onmen, 01 to"I coes 01 */ service resourcesby/Jslomersand Eskom 
ole beingowe 13 often desc·ibed os or'I ralher *an 

one hond among the difiefenrcustome. closes so as to provide ocd honol service on 
science: 0, is tne de. re of the exis·il 

loavoidarb,voriness This would Impli le ·le-wots. As me/oned bldore the Ut, necess,/ INIor"ch" financial'hlec'Yeandeor,1 
fair oaopt on 01 accepteo cost /1 ser,ice b providing consuir,phon balsed o Incenti•,85 reh" ond on +he ot 4., hano. is the metiodologies t,101 5 ued e allocate cosl ror ul,Tz„ig 5 ipplies opHmelly trough th, de,Ireoflheend user 0, cu5}omerlo receive lo defined cuslomer domi. connection charge m.bates fo,r hoa been I./ . le done owes# poss,ble level The 

molorthrust oft,e teriF des,gr, Undue di,crirninchor, In foriff *Yels shouB be m w:th Th,5 has been rep wed by omore 
ohilo,[}phy Is 

fo ochier.e c reclistic 6,]lor,re belwaan 'hese ,]voidedon€1 whe, possible.ubs:dies snould 5 gnilicon, incentive by charging ior reti,Ofk 
To/hen=041/ingcor•eptswini le/olm 'zshu••nondphosedo/ inces[dn„rewilh d be'ed ontte ut,W copoi,9 oi o 
0,[] reguk]/dervironrneny gove·, „eil"obleaxs In ih,5 ore Eskom bos cumme'thal is Ihe higherof meaduc foril·e 

and engied #e N/rlied Demand, goerinenl-0 providedirdion 0-0/ 12 monihs 
I 

All/butes of rot, structures this i,sue touches on -he d s /„110,1 0/ Tbe intred/ lion 01 a shorter ligh demond 
There ore sevarn ' ollribu•ms thot sc.Inc rote resource In the lorgereconorry ond 'hee«eas Geoson arid more pronouncedprce 
'ructures/culd odhe·eto. The,eounbutes should be known *. go#mment diflerentiohor' in Il:e t,rre 01 use periods 
con be sepointed inlo revenue·reloted Implemenlalion-rel¤ted atributes This solis•es Ibe a-Ilibule 'couragwig 
,]ltribules, co5! relafed otiributes and everoll usage of infrastiucure ond 
implementat,w-reloted -he lof,F5 shculd oerioutes Je .:spt 05 simple as possible ercouraging Nrie·varinal 

/ le prov d i,5age Ing adequate infomloton *o le Revenue.filmed altributes c.tome ' 7,1£ irilr'/ utl,(M "' ¤ ddilion altallf The tarift design proiess 
Trie le.!115 5 hould yield Ihe lotril rever,ve -owfnenis migilbeseenoscontrodijolto [heproc£.sst,{cc,lculal,ng,•:/4,udursfo, requireme,1 including 0 1/2 return This 111,5 slole,„w T·lere is howeveron elernertaf eleancllycon be broarllyb'okenint© 3 steps -0,1, reqwre thol ¤11 designed tonfl belng obleto claarly *press#le ser,cesthot 

'Dr . bet"ea lor by having lor,F Ide,hily/g o 5/ructures should odequate he cusor, er is poying ndcalcu]Gli,•gcosts 
• 

Ihernogsgi,iliconlir•ces Al.acc:·ion of le recove'of revenueandscolediolevelslhot compo98,72'Fof cosi ¢0 defined 104 
*Id clossesond 

e•sure'ecove• s.,ch 05 energy 003 '506. 
• Tor 

The Tavenua/ ouid te fls:roduce /,0 slaheer,d p"edule Tor,iis•,uctureohouldbalmplemenibleand rate de.enmno„on 

with min mo unexpected changes to the free from rontrovers,as Tbe den,15,1 inferpielolior ona alloccling col • oone bmed 
ul,lity,Th!.shouldollow/e/,lillogroduolly of +ami on struebres #ould be tie clear cosl of •upply melhodologY 0& sel 
grow ts bose 01 custorne,5 and re,enue. ncorsisle·,cies shouid Ihe•efoie out, n be NRS 058 1 his methodolo* hos been 
Thern coulcenoreve,uesfic# 0 e losses eradiccted ostopromot®unds/ono ",g. The occepled by il e induslry Eskom hos 
in re,er«i +01 would leopordize the el,mination/heco„,mplionbcsedrebote Implen.ented /,5 mathoo lo ollocole cost lo 
sus/inabilrt¥ 01 Upilities is one such inconsistency Ihot Eskorr / itse*,Blirg Tariffs classes 11 is envisoged Ihot 
The tariff 51ruclu.es should be l'oble and elim nate by inlroducing more cor,Isten, tor,H classes In •uiure -Ill rellerl usage 
pred,ctoble w /h minimo unexpected pricing „gna 5 /cross oll InrA in,h/ Forrn Poner'ls There/Ae/he col:,latonondlog,c 
S-U«st™GUit:7 j..R= of,istonco• 0/0 4/or k.holge used-Ddelerm,neles,ructureoi.d roles of 

Ihe 
Be,ent lariff structure changes ·u/s is *m,bed 

fhe light 01 •estfUC'Jnrg tor,a but moio• The e is often confusion around le words chinges Iowards Fuluie loriff s·r'<lures Eskorn has •de 5,g/,cont pogress over prlce ano cost", prile Is no• cost Cost Is should be broughtobouno ensure assmoll the past te. .ors i. implemer, r./ le orn'un• incu rred to obloin or deliver a on impact as *ss,|)|s on cuslomers. The structure, rhal ore in coherence with specitic s" ice fodtholsa,eraluh|I'les¤re5tl'Imarred ••·hereos price 5 an amount o, pr'ne,pr,In,ddownlothe'Whltepoperon charged to a cus Mer for */ sen,ice 
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AMEU kih Conve -tior 

b lutoledandmonopol,envirocire,11, TI.15 ¤rulysis .5 Ihen •sed to rnakefu/er r/ure5 of 
*eprce paid isregulcted bosed on cerloin odluslille,115 k, the 1(]riff stn,[lures Il The * fixed or variable ¢os¢s, aid 
crileria, such os cosl which inc udes on n//c of the prooosed changes ig too severe . d reel ond indirec/cm 14 
cllo-d return on,nvestmert. oreven on suchosphos,ng,noffixedchoges Fiedcostsarecosisthotore fi.ed alfordobilily levels regardles. os iudged by le Eacos,epo#F g 1 isdescnb• in moredeloil & conxmptioicnd relcle in perficulor to regulctor, aulhor'ias. Is follows co.Il investrlentg •or inlra51ruclure 
I™pectiveofwholl,peofm•rketenvironmer· Revenue requirements developmenk. Anexample•ould be+hed 
there might be. the *•ls (of tfue flvor) t<,r incurrecln Duilding on electric,/neiwr:.k ··1 
delerminingthe price/ bechorged Acosls Eskon·s revenue reouiremenl consists 01 

supplyocustomet 
The market or regulalor deterrr nes the price Distribution purchose costs [energ, c rid 
ceding. Costing ;rdorm/,or sov ial element 1 unsrnlision nehiork services) und /her Voriable costs are lose th,]1 vor, d,redly 
of m//agemenl,i Umation and m o u,/ul distrib J·ion costs = os *be con ©1 'elo ed to oulput or consumphon, un as 

Distribution netwomodcuslomersepice *ecostofrowmaleral 
toi in,he folow!* Ane•,ar•pleforon 

oreos 

A ton# des,gr elect.,col ulil exercise 5hou|d ¤|Woy6 ty wo•Id oe Iherosi a{the d 
• 1.500 Producl pricing tes'yearos close as pos5,ble 10 418 or le water. which is used to gener/e +he prese It • Moka/buy decision maki,ig fina Ihose nco Iyeorloens. Iholrole'rifle electricilycons,rred. Direct/0/5 ore 106 
• Breckevenondi•vestmertinoly•,5 foros possible Ihe ruirerit level costs cre - M cre diredly ossoci'+ed of service 
• Tronderpricing ond mix of cummers The tori·s with pvviding mice reloled 10 0 pr•*duct ore 

• Scenoro planning therdore designed orse•ice using *he bidgeted Anexcmplewouldbelhecost¤f 
• Process provid,i' oplimisalion revenue requirement for *he melering orbilling a cueomerand yeor when Me 

cl.torner slice 
Allof Iheabove ore importanl k,r Eskern TIe d/gn is done and using 1Fle foie•g5ted 
boses for Eskom's-ants i. roil, o good customard/lo for the some year le toriff Indirect costs are stored / co „·ion cos,s 
uncle·sfuncingo{whotlhe5ernsisoreond how structures for 2004 ore Illercforc designed thai are ollocoted 10 0 rumbe o differen, 

Alm/ccated I cus,omersis requ,·ed in by wIng thle 2003 budgeled reveille productsor customarcotegs·,85 05 Iller,2 I. 
order 10 M Mill level.. und s/Muentl, 10 rec.1 remeni ond the 2003 w'omer no direct cogt cousolion responsibility An 
determine pro!ecl viobilit,8, forecos/.Th,swealdre.Ilin•r,frsliudures irveslrient azomple is overheuds rel¤led k, uu,Iding 
deosiog, tach/logy with rctes 19 2003 rand volue Once the strotegleS ond, i,Irlri,ulely, rentals or hecd office staP costs The co•ts 

how to keep pices low ond prolit•blily overell price increase 5 dele.mined Ihess ore ©Iloroled to the d/i,led up cus-omer 

rotes ore irueosed by, percent'ge to ic Lategor e5 ocordmg to ·be NRS 058 Once the cosls ho•e been deteri ·,ed ond 
the mverue req,irement lor 2004 The methodology Each tonliclass adiusled to ensurethot rever,ua reguiremant tsubdivided 4 
revenue 

met,lhet"Hdesign requireme' 5 broken down Ir,to ..el become. v,rlual is processmovesto cuslomergroupings#,al ihe 'he 
al,ocotion cf mo,of cosl cotegorles occording i la share in Theailocated cosls The costs 

cos/amongs' v•nous cusl••er 
NES 058 cost of suppl, melodoloi oll<coted ,/ eoch $ Ille v rtuol cuslorners is cotegories. The alloco·10, process is... wherecftereochcompanentwill&/geted. on Ihe customer categories' degree I capluredinoco/rr#*itedingmchmo,0, 

essociation wilk Ihe energ» dennond ond The • design p<>cess has, as one of i# COS' catego7 thal con be used In o briff 
cusk>mer relate< turctions Eskor· s rmain obiectim. o recover the revenue structure ie 16'A reloted costs, kWh feloted 
custome•colegones uged trihls torm des,gn requ rement. All 'ates opplied to the coland cu•omer oraccou/ relaled costs 
process=bosedoilheex/inator,idosses cuilomars' forecosted profiles should Once these co&15 ca•egorles hove been 

*erefo16Ion•etother•enwrequimment. determined overage loril- foles On€e the will be 
cos, 01 energY, derno.d and des,gled foreacht.,14 customer-related functions gre ollocoled, Torifhclassue.rage 4,adpro./6 

these cosls The are used 1.} datefr, ifie ille „,1,01 energy cosls tfor peo k. slon Ird and & 
The loud proNIes 01 the delined cuslomer aver/ge cos¢ reflaa va prica, and & not N]ke paoktime periods „1 bo# the 4,gh and low 
mtiones shoud bede•emiwd ,]diustrner,ps fooll/cote (e g vo loge surchorge or.d seosons ) ore olloccted drectiy will on 

subsidiesj inlo occounf. costs/seflonlhewo,ocu#omer/cuinir oddihoriorlosses, vihilenetworkcoslsare 
coteg„ry use, elarl,cit, in/ehoursof'he day alloccted There us,ng the Averoge and is o cosi differeotialo, froni higher Excess 
ond,clheseasor,sofiheyea. This,nionnoon 

volloges ta lower muages 602 should me,hodology. as described n NRS 058 
be , di< detennine the costs o{ 

relleded in Ihe toriff struciure5 eurchos'ng Esl<om Energy cosh o.e is /,occied on, ihe bosis of 
energy and le cooocity required on the curren,4 operclin' wilh voiume ¤ specific set of pre· (c/16/1; whereas netwo.k costs ore 
net.vorks defined vollage diftergtiotion focors. These Esl,orn curre/y oses *e delined ali•aled oosed on ccpoc,9 (R/'WN 

/I be torift, 0% ru•*merclasses aslhese foctors underscruliny in Are bul cotegones Olherdisk bu•ion co$i e well esto/,shi and ae 
c categorved wit 

model o I·,e s willonlybechangedor,ne••tg•<mo,re 
a mlgi-,on ic rew 

costd:Ivers being vol•rmetric (k,/h) f Copoc,ly 
dat•,soia lobleto ,!assest/cemoreloodloclorrelotedfor (kVMandn#beroicustome•s'Cu/orner 
Inthenext/eplhaodiu/ment50,einduded, |argercuromemwillprobablyarilyoccurafter Account: PO[>1. Cu5tornersore d,Herenhoted 
whichisotconcilio-iciondscalingprocess the t,ri,inlion/RED. Formonyofthee,05tima c• size De -he costs ore a.located 10 "su" ·hol reve,ue reg.,ireme't s rret toritfs this colegorisat on is odequote os il occor Cingly 
There 01 pooling ore inheran· subsidies in Ihe reilits 3 levels curren, 
Eskom tari Hs thot should be rotion/,zed ond urbor, und rural ls 5/oated f 
phosedoul.'Givernmedgivesdirecon* resid-tlel customers are 

,e·balance tcriffs 10 Those cu,torne, Ihot trealedseporatel¥ from olher 
receive the subside Inlhe next //polthe urbon <Lslorrers and 

des,gn process the subs,c,es ore cleorly customers are pooled 
Identified ond levies ore odded 10 Ihecosls of occordir,Q to 5,ze rEEC, i 
Ihose customers contribuinq k> the subsidy The lariff class m/ge load =../ i V poolandgmen•/customerstrlolreceivethe prc'iles o•e /• subsida. Theselevigoildsubsldiesimpoo „0 275 kV •:%•,to°J •• 31 C,11- 

11·elor, H sin,clum and or,ce again Ihi tor Hs closs. 
/ald beapplied to The customerdo•alo L.m__1 / 
ensure 11•at re„enue requ rer,•ent is me f. Acc/e coys NRS 058 

. 

The fincl ionfl slructures and roles ore One of Ihe fundomenicl L__21 
coplied¢ocuslame,dotaor,dono,5,5,1dine criy'irollocatingcosts ws 
On eoc h Doing of delive. 01 urge. cus·nmers to clasifY cosk occording to 
andgroupsof,mallcusiomefs·Ddelern.ne Ille,r neure Cogscan be 
*Impoctobhechanges,ntof,Hstruclure. brocdly closi,fled iniothe 

4. 1 Ro00 .i•, Ncess 0•2.- 
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AMEU 4.ntion 

- Morip cl/ss as seen (]t Ihe Fipoi '"s ord cuE+omer enats's 
purc 7/sing point 01 

The •.ces,gned tor,Hs ore now structurclly Dist/zion TIE. roles still <1. lem,/ and have 0.)1/e/ im,di roles {Tom 
1 1- 1 eou,re difierenliot,on lor exelingintls.Dueloille,echanges, ii,dividual eio fellecllhetruecoo cu5t)•er 6,1,5 0,111 be • '20/ t iinpocted d,Heren'ly 

•-•-1 of s Jpp,ying dilferent depending tonfl The o• t,e ·lood prolil ond 
eustomeil l / vorious im•*x:lcon•ongef,on15,gniliconfsoyingsfor 
voljoge levels. This LS tne cusimer•/ su,/antia increcsesin ihe -711111 ; 11.1,4 ochkved ovcalcul/p le cuslomer's bili SLchimpacis Jnovoid<]ble 

i -Allp J 7 weighted when 1#18,8 IS U re design 01 toriffs, howeve, 
differentioled npes lor e/ch d..e lo afforcability cons:roints f there should 

* V /2- componentrier#recIN/nd be o minimun· negotive inpoet=the noio 
per ,#e ./ The ofa,slamms Theq,Janillirnlion©{minim 

C. €2.3 re501// rates # refle/co* ond mcionly is ot the discrelon of t 
E• dillere•cm be-n higher Nallor/Elecricil,Regulotor 
ID-4 1 and lover volloges The Tobeable=quoilifrthereve,ueimpocton 

existing volluge dillerentials eachindwiouol cusk>mer the customer's bill 
needs to be Modeled on the existing tor,H 

Fig 2 D:#e••n,,h,/Irco•com.•ent.ro•r/ n•or:In'li 0 .50 re.re Recorcdeonds¢oje,1.1 des,g ned "ifi Compar,5¤ns 
..ve f(*bed •. belween d ing ond new 1/riff fever ue ,5 

Once Me voltage complled fo. each cus,arner (LP,4 Or 
The obov'e steps yield a co" main" 
renerf.ng perun,10•0!0+0•cosi toreoch d.1(erenhcl[5havebeenappliedtner(•es¤re customer grouoi.g (Spu bY te.Ji ond 
b/cla„For/n/„copaci•o/cuitomer deemed,obedoseloco/reflacti< These po/rayed in +Se form of hislogroms. 

col. Thismoil.con be seen,n Aig T ro•ore opplied t.cuslomers' prof /5 1. Autor...lic soyings mode b, customerb 
determine Eskom's·o·olrevenue wit,0.t shifing any load, is regorded os o 

|osstolkom Design over•lue c#e$ Thisplcesr,skc•nolmeeling Ad Herenco b/Neenthecalculated.even we the revenue requirement Fiher onal/s The cosi mi-immins a cost com•nonl for ond Es".'5101/I revenue requircrnen, based on ieiv retes is #he following very imporlan' to each Iden#Ud cas, for eoch tonff The ton# 0¢a.due to comli,nohor / a quI 'lly tie r sk 01 Q. lom / tic salin ' 
gructures ore limited by le ob,1 1 fo meier rebons 

Conclusion 
C:ello'n cost dnvers ond Dy simplic!7 As an I Cer'Ii. assumptions .re mode 
exomple the Homeilght ta'H ¢'nrit hove regordingloooprolliewherenooctiol Thereisoreedm,hunihe EIectricil,kppl, 
separare neiwo,4 cos®s Ind cuslorne, co# doia exists. Induslry lESH lo hove subslonliated lorilf 
reflected In the tar#, os rhe cooodly 5 4 • Aoiustments due to Tinrsmission 'Iruck,restlic,lo,eba,edonces ,wilhsome 
rreisured and & meleris nol copable 01 chonges to allow {or socio·economic su•c•arge •isingol·xedchoge Iii /,scaw cerlain«>51 sJbsid es Apreraqu,s,reolthisiso #ondard 
componentsoilhe rogrdri.sh/Id biecdded Thi• d/arence h eliminoid b, scaling tple proce.ure of allocatin, ond denving costs, 
logeher(bundled) i delem·ine overoge,des cosr refiecive rates 40 ens.re revenue whir} s .idered Ii, he fairond eouitable 

The purpose of this slep in •he iziff design requl.emenl within an accepled ni.gin / wh•ch is os broocly occeplobis os Bible 
erro r (0,1•* to oil sikenolders. In le costing process process is Iherefore io odd diflerert cosl tlie i•ni· rot·' far oil fur.ions of .leciri'ly 

components togeher to irnofch oppropr,¤te Cross 51.rlmdrseEd RuJes supply b customers tpurchose. ne•work ond hose bundled rote struduresord fo conved -he cod relle€'ive ro'es for ./I tari-ls supp}Drl cosls) ore calr'/led os described 
cogis into mil rotes (c/kWh, RAVA. arisign,flcon,Irdifieren' from'heexist ng Theco't o{ supoly mothooolag,yan Its o.n 
%.....; %.clunt R/POD roles /,ch mo, require huge Increcies.' ,5 not enough i 06 tr the res*ruct.Inrq 
The costs ore.ge¢her in acc'•fdor,ce to decrease, to the rotes, which me be of rulull'ar,Hs ·/wa dssound cos'.re'lectwe 
fhe unbundling M ond energy wlies cos!s unof-oidable ter <Me customer classes. +ar,Fs t s necessoi to h/ve Q tor,H design 
Thed"011¢orrlisthal/lawforfheseporclm These mfe, (]re adiu/ed bo,ed on ·or,# methodology Ihol guides Ihe p,ocess of 
of Ihese costs see /poruie eneigy col ard febolorcing dirac lon approved by the #Ming from costs 10 •anh. 
Separofenek,fork'os,6. The energy cosiscon regulak„ -he class·subs,disollon Is bo6ed Eskom .5 lollewed sucn o ·ariff des,/n 
be refiected on o #me of use bas• exadly 1·le 0, reducl,gihe copoc' 'elcted »lwork) rn/hodolog, and hu /0/hi obout 
11'e inpetco,Norcoiverled i. moieeq•lo|ized a alloccled 10 Ille Widised /orills, s,grill,cort cl•ang# In he legacy tor,H 

€"orner'oriffs. s#ul uraslo refled niare occurately, current ene", chorge, for 'he Sfion ond recovering thls cos, on o muumet.,c The ne*ork cos¢s ore cho,ged bosed w 
Dhlized copocily where possible as ihe network (C/kw/ busls from :///mars contribet,ng day pric ng ob,eeiv,35 /,d cost strucuie. 

These slructum (hur,phove broughlobout 
cos'sorenotcousedby,hevonantdamondol lo the subsid,es a cert¢ In leve: cf Instobill litar,fls'ru ",re• 

Rewd Q cugtom€r but the m/inlum requilad bylhe and scole (2; This isho,0.e'vero troilsilion[ I p hosetr,o¢•ill 
stobilize os Il.e to.,H strictures are founded ..mer•oros,•cihcieor Once */subs,diest,ave been,ncluded the on 

ble,ween cosi the I./.Irm cost ....re Il these 
F,g. 2 =Pkins le relalionship lies it is .cessol l e.ure th' ievenue changes ore ,inple:merted Ihere will be and tar H drueure component, for ihe requifefren: is #Med from fhese longertean•o.*luic/09* 
Nighlsoveton# Thisfolifil,-packrges,hecD:a subsid,seo eles The subs,dised roles ore The ·ariff reslructu. 1, hai brought obout I 'lo roriff componenls 4,¤, ofe mer,3 s.,I•ob[e cpplied lo cu••omersr pro;iles weter•ine 5everol 01 " ob,adives lor sound pr•cing '0 cuslommih,Jf moncge le,r locdon . dolly Esk"'ste' avenue Eskom hos seen kiter usoge of irirost,udure 
ond seosonal qcle m/er,hal on Iray gae 
Ths #,8 des,gn conve# skondofd 0// off A dfterence between the ¢0Jculasd avenue due•o le #rodu/lor,of nal•¥0,1: (hola// 

0"'sk"'siolo' re.elue requ'rementoccurs t= chargIng 01,4.,red cop.4 -Opp<>580 
Feak ene* cosls ink, o non h,rle.onGr# energy wn,b,n/•©ndlhe lollowing •]sons: voduo|*]no,11 (lemond Tle.,50150 o close 

a once Ond conwarts 60me of Ihe energy cM due w reqeclion 01 Fe purchose c" lime of use ratios 
Inlooden,ondcho/eloensuredemonds,de . Addingot'lotc/kWhsubs,dyra#troles in Ihe retoil larif& thot hos bee"Ilowed by 
#nogemen' when energy fetes ore f'al· and Inan cppl,ing volloge ©rd Ihe rescheduling of elec•clly c•sump.ion 10 
New' cogls Ned as o demwd geogrophicoldiffefenfiols limesondseosons,halu,emosi,as, efe•l,ve 
relaledch.rge(RAVA)· This drfference Is ogoi,• ellmincied by scoling lo the 'u'Tomer. This will bring oboul lo•ger 

Sge d,Herer,Nolion the subs,disec iotes lo ensure reverue ,erm 50'ings as il would po"pone the 
·equ,#0 mer·t wi,hin on accepied ,•arg,n 01 requirement {or new copaci' if 11,5 signal is 

The 611owed rotes 01 fhis ©o, r,¢ ore Overoge retes 4stome, A efror (0• 1 %) designed by using 14 0•eroge pro'i le 01 I 
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Network services for 

active load control (ALC) customers 
by Johoin C·o.s. lorgecuslomer pr,crg n,onoger, Eskom 

Customers with adive lood conlrol w/b•Illy gre known 05 Adlve Load Con,ral (Al€) cu•orners. These cuslomers cre 
able to oppy any number of real time ted,nolo#es (Ind»Idual# orioirly) to mnage,heir loods on Ihe Diabulion 

(Dx) sy,tem. TI . 

Background ond goove his long term copocity,r nelworkservices wouldt'picil|y requ re 
• C..tomersprocticing adiveloodconl.ol order to meet short-kerm increcsed Me exponsio-/strengthening of 

$/n copo'y requiremenis lh.1 red nelwork• lo conven t•• 0 Illrfl,PTwi,i• iove net,vork copocity Ind 
from tte in opplobilit, 0, I se™ice. This e meonst·•1 gerler'ion reser,re requirements -holore noguorortee 

ciliefen• from 011,5. cu,Mmer'G ALC con 
cuslomers *'Ipment 60 given Ihot fhe lood will be 

Furthermore, • 
some ALC cus-omm Cir. ne ./rkse.,ceintlil'Instoricedoes supplied, even under healy nelwork 

conditions 
079 col,y customers wilh o|'er®live not refer to N· 1 plonning siondard or • Nonnollood se.Neifiedhomial,0.4 
ene. sources) rr•' crnt•oct b the sale premium supplie. as delined in E.kom 

"14 of e,ectrici t¥ lo onolher cugorner or Dislribution's Recover,01Copilal Cosi. mo, • Nolified Maximum Demand NMD),5 
wan•10 suppl, his own facilities locoted Policy. 6/implieslhot a required omou,/ fhe peok demor,dthoteuld possibly ha a|sewhafe Such an ALC *Tomer wi 1 of .elwork copoc 1,,s reservea In imposedon ihe Dislribullon Bystem.hak 
be chorged for net,ork sen•,ces re,dered Eskom's ne*of, Firm nework se,vice #ieALC astomer·sloodcontralslheme 
4 Eskom 4 0.17 ba inierrapled for system I iroperolive and wilhou* +he cust wer 

•Dr/nowlhepric,rgoiletvorkservire' emergene. For lirm ...le,on' toi(Ing an, other mecs ures huch ti, ioad 
end gen/t,on standby chorge• nelwork service cho was rges 6h(]11 co•er :he shedding; to attempl keepirg the iood 10 
conkined,n Eskcm'& non·scheduled full embedded cost / Eskom. within NNL 
torifs in accordance with approved Long term nel®rkservice Iranscction5 • Nolilied Normal Load (NNL) is *ha 
Eskom direclives, Esh/ hos now loke ploce ower o ,>enod 01 one yeof 10 rrax,mum loxl 111'71 the cuslomer e.pects 
prom....dthe pricing 'Inely sole s•eral•rs Theduralioncouldo,low to purchase from Es'ori afte' ullowonce 
nehvork and generohon,landby /.orge. new ir,fraitructure lor the cuslomm's lormal ALC 
for ALC a/orrers tor 2003 und this • Nerwork,horgeiso:,Kedcharge[*]ya/e operatio, This lood con be sperified 
will be implemented for 'll cuslomers,n ever, ino-,th. whel,er eleclricity either os o hoIf·hourly is lood profile, for 
this Reu coleger, once op„oved by ·he consurned Timeficing Or (RTP)cu"mrs. oros not ond is a confribulion o notif,ed Innua' fiwed nel¥,ork dewand Nalionol Elactric,1, Regulolor {NER) cepilot for towords Eskom'. /ther 

cuslomers 
Scope cosks wheic oppl,coble. •his /40'ge I • Reel Time Energy Price 

based on Ihe utilised copo•ily, which is is•he price 

• NekorksemicesforALCruslomerswil celerrilned doily from *e pool inceond 'e greole' 01 Ihe cuslon,er's melved 
be opplicahle to E,kom <LAmerS wi,h is applicable o Real Time Pncing {RTP• copoc ty or octuai mo*imurn dem¤nd odive lood control sc,emas ord who cuslomers 

rogi/erea during fne previous 12 con,ement|y bm 9.standord • Reserved 4 Capacity 
*lhs, bul excluding us¤ge of un·linn 

ieuu,"ri,e, 11 6, awa cop¤c,/ ond Reser.ed Genemi·ion nework sen,ices Copocil, is 
qfwierotion reserves long·lerin • Non Eskon Gener cior (NEG) is . 'enero•ion cop/»Ihor 

Distrilx,ti.in Dellnmons end abbreviations spec,ficall, reserves or cw,omer conneded to le networks of 
Mer Eskornrs 10 FIG. 1) generotion s.tem n the Distribulion Gro Jp who hos his on oddiNLOnto NNL,tobe mulblete 
• Addli,oral Erergi,s energy consumec onsite generclion m who has ocie·•s lo •he cus'omer undef Mislem heol* oveT and obove lhe customer·s not*d , 2 gentiotlon • forn o pony 0*,Ion Eslom, condit,Dns 

nor„' load INNE T.is,i expeded to u e g onlidependert Powerloducer(•PP). Rese•ed Network Copaci is the hoppen /* M 0%,mi'.load wr,rd Cus,nniers who o oerole embedded 
scheme,5 oulo•ordef mid Ihe #mof'.Ind'ong·lermne».0.6 

customer generation including IPP'corinae/to copocity and is resen,ed on 
eleds Ihe *toreduceloodto NNL the cu*o,Twr'& ,!e•o,U) musl comply Disinbulio,1 md Tro,•smission • Additional (Txl 

Copocily is n.work cop'i,ty whle latest,ers„x e Estom Directive sYst•ins lo• ttie e•clus••e use of lhe 
specihcolly contmdad 'r byth. cu••ner ESKAG/$2 •Minimu·n requi•ements cus oiner under system heolthy to ensure tit outoges 01 h is lcod con lrol for i,e conneci,on 01 ron.Eskom cordrions 
scheme' can be metwilh takup copocily gener* plant lo the 
from E,kom Dislribulion Eskom electricol 

- Long tei. Capoll•ref'.10 neMorK nelwoA'. 

ce geneation copaci¢, /s-d for . Non-Firm wwork I- •0•*rmea•aclh· Ihecus¢omertosuppl,h:sregulo.ID,x] service. ho,ing ess 1 Ardlyon,le,/* 
(i e NNO os well as a. copocity priority than o firrn s•cikcally controcled I be avoiler,Ip neborksevice,M/be M. 1-*.4 
n the ...1 01 the cuslomers' ALC interfuptible based on NMD 1 systems being inoperaliya. {Also see system condil,ans 091 *-ad(NNIJ Am-ved 

C-' Re5er.ed<Capaile Eskom'sooillytomeet t£•g-c./.' 
Short·term Copoity ,£ nelwork or the load requirements 
qalierallor, copocit, +h¤I Ihe customer lili full Gernce 
nia, from +Ime to lime need over cuskmers. Non-Firm Fro ] 
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• Shol lern, nelworkservice irans,/Eons bes,5, subieolop/lectleod I,re5whefe slandard/,/ Rea jiveen[,gy:Ons.Ined 
m be Gs shod & a few liours to os ne-work strengthening mo• be rec.,lied 05 Fdof •dihonol enemy stall ge dloged 
|ong /5 one yeo, le,e tion5/dions An ircrease,n Nh L may requ,re the re o Iherole oppli"Weto Megalle'. 
M. rk}'OSSOCId w I laccrectio•? colcul/In of 0 cop,0 pcymenb. The Chorges ossociojecf 'Igh, cddwinnolinirost.udure /151,9'on (Dx; recovery of Su' capitol e./.-ture / nek.ork Se™Jces 

• Slondord charges ore a 5/ 01 chorges be n accorda/e wit,Eske,11 astnbu•io/s 
used Ihroughoul Mm with the „In M Reco,er, 01 Cop,-01 Costs Policy. • Thecosille./.coi•ocity·/suppl' 
recover ing /6 cosi & /an//ro • On · cus#maa who m on 0 2.poe INL is recovered Ihroug, the normol 
ooeralionclwork done. Reol Time Pricirg IP} tor,H mo, be E5kom rel,•11 tor,H rrltes Th 5 inc:udes 

• Transoctior voltage is 'he lowest u lowad Iospect-heir normol loodr,rd Ikecosloll.,3sm,ss,en nalwarl<copac,ty 
vol'age. r]I whIC 1 Eskom & rie+works stondby mquiremenls i• le form of ht Distrib/ion hos •r loresen,e on beho f 

in+erAce edher ./ f.e ALC cusimer /'Aldpi,W,Je Tile |Ip/// ofi.. cul.me' 
or The energ¥ source Ii.e. +he lowest be conlrocted o· a Deriod equol to me • The network cos* mg,oted woth 
voltage of elt,er 'he tike-olf oolit or prolle requirad in lanis of Ihe addi·ionQI rapac ty recu rements (in 
inieclion point' cuM'),ner'' RTP contrec & whic-, i excess of the NNL] is /ocroled into 

• Wholesole Elearic,14 Pricing Sysker, noillul,ycnecclends.•eor /0.- Te·m Ind lorg·lerm ne'll 
OWE'Sj Th,5 is ¤ pricing s,slem thol p,i,hg 01 energy sales, nework Col)ocit¥ requiremen-5 
unbundlss mos, of the coscomponer,A and generalion slandby<horges for Tne coil ri{ sliort-*erm net•or< 
ofelectnci'<Supplyf inoorNcularlheco* ALI Mtomers op[* is cer,voc tron le slonrun 
of energy gene,ation (b' tskin'$ orginel ros# 0, I 2 copacir, 4,ch is 
Gene•olion Drislon) and,ronsn„„on Sjundord/orge, deemed te be equal to zero 
netwcrk serv,ces (6, Eskon s • Ale customers o.e requ red to 00, 1he Dislf,bu•ior shell not & under ony 
-ran-ion dly 5,01) conriect,on chorges that wo.,d normallv ob Igotion to mrke Ihis copccity 

• Whee ing s the lerrn used for the be oppi,cobiefor 0,1,{,the cuslonier'r. ovalb e 0. k> nclde Ihis copocity 
irort,portatior, 01 energ, •rom one p0 fty te./9 of E'koni Dist'bul In's Recover' requirement irlo 'he long term 
toanothar overthene*orks Mo thim of COF; I. /0516 /|ICy, / -0/plon,Mg Shon.termneh•,ork 
party The owner of the »,orks 5 • -lie cost c· upgrading ekisling melers UI'/4,017ero co/, MIl therebe 
enlitled to compensat,un 11, +he use sheri he br 188 c uslone' 's occo ur,1 on a only be nrde ovolloble 1 and vihen 
of his mets. The'.0.+eeleeis defined cosh up-fronkbosis thM 4 is Ic, 1,0,oilcble 0, the 
as *a owner of le ene rgy tonsponed Epely chorge, 'yslern. Customers who %' To 
a.dihe Wheelor isdefinec os theporly irclude , /*a el Esk.,r s promulg/ec re oil their s•ort·,eln coi•oc,4 
over whose network the wneel,ng toriffs will „eapplicable for·he NNLo{ requirements Irlo the le:work 
*•ction vi Il·nke p|Cce· the cuslorner, unless o Specal lag pbnning .5e, con dc>so bY..... 

loa' con'racifor ALC customers Agroe„,ent •SP* has been forit negoli/ed os p<Jr 01 resened ne·wo" 
4 #/Yed Energy supplied w,th mpocl When negotiating le supplyof electrc W respectio NNL will be charged forotille Lcng term nehvor• capocity w, 1 be 

to an Al= customer. Ihe ·ollowing applimble briff rates, whic, inipliesthct. coarged / cus•omers 01 full 
poe/eter• shol be co,troded lor (over For RTP cuslorrer' th,5 enbeddedca• is oil energy Thechc9etorlcno ond c bove ihe normal controd cond,lions}. 

supplied.p,o,he hoJrJ, Joide,0&le t•rm nelwork copocit¥ will depend 
IM/Med'Fig.l on Ihe (collod 1 he ustomer base,ine |©ad rusloi·ler's .orn·QI ·oril 
• The cu:stomer's nohfied normal lood or IL loribe customers) gt,JOUre· 

(NNLM, based or normal octive lood I. Wherethelor,ffis For nan RT' cus/me's unbundlecinro th,6 13 oil 
c{,rlrol sys'rn be,ng in operoli", e.g .cos··re-le€11.ene.....energy 
normol sell-gene'ohon o•tput, npple enagy supplied up ,„ ne NNL wh.4 

lina profile for'ha charne, he iso s¢i••Ighl long-lerm network yeor control in use, elc tariHs, oil Ihe normol copocity For bundled chargesw,1 be equal to the 
• The cvs·omer'- oddilional cop'•'IV regkr ne,work charge5 in 

requiremen-s. ghe Increosed Wood tor,•f components will be opplicable 
occordance with Eskom's Schedule 

e,pecled *en the cusfomer's ipk-NAL of Stcridoid Prices 
Fo, a,iffi Unbundied into neiork genemt,on or ALC system loils or '• 0 4 ere the lor,/6 ore still bundled, 

taken out of sernce for p erred ond enefl charges, the nelwark or-he nelwork charge/roduc:ed is 
=MINca shot,Id beincluded nthe chorges,vill be app ic€]b:8 up lo the berg phased in. the rese.yed 
£]ddltional req•rernenls) Customs Nllcapu neivitik copacity has ta be 
rloy cnoose 10 5peclly ong·le m • Erier@7 solesto or ALCcustomer, cwer d,Fierer.1,0/d inlo copoci•y 10 True• 
copaci Y of zern, in .h,ch case Ihe and „ove NNI, will be p need to refleci NNLoid iong.Man ne•,i'ork'opocity cJ,5»mer must leke sieps to limit I·!$ thecost©feriergyanly Thisoodi•ional ··he chome ior neiwor,( capo:Ch up 
|lood ko the NNI durng ALC Sysle• ene,jy 5upplied In excess of the CaL for 10 NNL „ recowered -4,ougn the 
Outoges 2·po/ RTP customers or de NNL Mr regul/f bundle"orill. 

• The cus,Imer's noilled mox,mul alher cusimenshollbechorged for n The cost for lorg.ler' fielw)/ 
demand (NMD? whrch is #e greoler Of eneollefollo•inglwowoys: copoc,1,5 m<overed through o I 
the 5-,TI C' The Raol T rre /1/ /1 for 2 nelwor, 6er, ices cherge wh,/ / 0 

NNL plus pc,t RTP customer. .itage differenhated ..90./ bosed 
long *(apoc•,7 plus Eskom's Distrib L,Ilon 5 bulk ener„ chargle IRINA)' based on ihe ALE 

pu/'09 *ice *Am Ger.er'!ior, 604 lerm copoclty or wiener•, rese.ved ne'work 
peok genero'ion,n,ec•ed into the Jusled for sy*m losses pius o copacty The D* ne*work 'mices 

reto I rrark·up charge will Eslom include the ces, /1 system 
The • Custome„elth p|ant copoble o ref.rbish,nant. NNLpjus ope atio is ord Jong·vm capacity •i reser.ed a. 

ne/0/ //9] will determ,nelhe ultimole cormt((Ir,§ pawer fcc'=r le·g· genaro•ren rroin•nonce. the cuslorneY wi I 
51:ing / 4.e/orkind c<' 0,4 be ilgod of Capociter bcr,ks) shol, ens• ·e ... Iherelore no· be ieou,red to mob 

Elyfunher copilal Ir,ves#ner,1 *11, the 05soaoted power fodor shall urder n© c'curr0onces odditionol C<]Olt<]| con' Ilions in the 
Projecllend#mes/becons,dewd be lead,rg Reaave emely sholl be everl' 01 *e ne'works be. 19 
' The NNL may be changed on or, annual chargeo f.T in ferris ........S **lied 
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.500/•-500.-/66 cusemer's resemed viork 
kV -48W-••3•k•• •13•lev capo» 

mug therefore be,/reased Dy the 0,6•,•(R,WA) I 7,17 • 6,72 6.52 6,1 Distribution oss fock:r for Ihe 
•ural'.1'klA) 1683 F 1579 WA 

aopropriotetronsocionvol-.ge. 
lahw, Dx evork ••rai "roge • leT,orsin,65,01 ne//A col appli.ble 

to the 10-h-**o•-/-1) cutmer / 'herefore be. 
€ soo V 10912 11189 I Network Cost 

- 

= soa I - I 68 6%, 1056 10?0 LIC (WA) x Dx Loss Fodor x TxNC IR/kVA] 
= 66 W. • 130 .v 1 0.74 Tx Connectic' Cost = 

132 kV RC *VA)• DI Loss Fodor, TACC ®WAI 
•Je 2· • log Me,a,s where: 

LTC = Customer's long term reserved DI,10-1-Johannliburg | 2- TNC{N/11¥A)| Lol,Foaor | RS{,/1-) c•pocil.1 nod.itinr toll. 
0+030Dkm 2, 1 | 1,0.07 | 0 INW,Wn | 
3011©600 km I 2 2.3 I 1 0207 rET//3271 RC = Cus-crer's resawed copacily wh / 

5 ihe g reater of Nil D or octu/1 recordec .il©900km 2. 5 I 1.0307 I EGO'. demendigthepn-,ou512 nods. >90Dkrn | 4 | 2,18 • 1.0407 • 01379.'. I 
•Ja 1 Tmn5miwon,%c„0* Ch¤ees ANO TiNC = Tronsn,ssion ne•vork Jnw 1- •ecleM cho'ge 

TxCC = T/nsm/sion connection charge 
1*Suppl,Volt¤ge I Tre-n•,len Ce-d-a-" 1 delermined / t·e voltage level 01 th, MTS 

240• R 0,00 fror Were the ALC customer ,s supplied 
22041020'5 kV R OIl ondna-lhamOD/bge 
88!,V® •32£V j Rato 5"dbyo,0/86'genenteniese.2 

/88/ Ro,co 
• Thecos•ircurrad by Eskom Dis-r,6uion Cn•,ga• arn 5111! 6.ndled wi·h Ike Neh.nrk Chnro,& to re$e•e generofion ccpocity wil be 

7• 4 Tian:mr,%ion,Yof!•,1•0• c"4•CO*• recovered Irc. the ALC cuslome„ 
- The cosl of long·lerm generolion 

S-n ***d- 04..kiel,Whi re5elves to meet NNL is recovered 

H•hu•Me·*•81] 49,274 12345 6.304 through Ihe rormal Ikerr ret,il 
13.307 7.9·0 5.344 tariffs 

1•£ 6 & cnely parch•,W ./. 2003 (WEPS re,€s) The Cost of reserved Gerero),on 
ccoodly to meel ·he customer's long 
•enn genero-,on ccoacily requi.emen 
s recovered A Tx conri/on Imugh the churge Generot,lin 

laed (TxCC). 
r,Inrvy 1,1.1•'h whicki,w voltage differer,lated stoncoy chorge I„ I. po„/ 18 the 

| .....0*LE' .... charge •,t// recover,ng ·he cuswi/•om Ge,ieroton cosl through 
Sera Chulge R' 45307 c le subsinlion a,/,pment where DIsfr burlon 

1 .mill.,or.r.... I .' 96 'e cu'imer 16 connected ( 8 18 Short.term generation resen·9s k meet 
1 Keli Muu. 0.560 r/kwk and Irons{Drme. bays and the cuslomh shod •erm cop/Ity 

&/ 5;Omer ehomes * vok,• tran,6•nersl. requiremenls, will ir tio iy be mode 
• The cost incurred by Eskom 0/ciloble d zero co' This cost w, 1 

ul•iniotely be relleaed through the Should c m new Dislribulion Distr bution lo reAarve •apecityontne nekwork m " fol oncillory bmicek'reliobilli, iniesfmen' be required fo suppor fhe 40 'smission/,s-ern will be 'eco,ared 

non.slandord requirements for from the ALI customers The SerV:CeS, wlere c.Jsionle,5 with own 
gene,ol,oncoulc nelwork *dbeasupplier copncity, t•,e co,1 0, thot -ransmiss,0 i network seliceschorges 
of shon le,m reseM inveslment •ill be recovered in le.ms ore cw ently /il bundled ord d & 

01 Eskom D,5tribut,Dn's Recompof recove,rd from ihe • ALC cus o mers on Cuslomersconspecihihol·terminc 

Cap,IQI Casts Po,ic,. An, copilal o R/16'A bos,5 through the TA network long term copor,4 requirenienls For 
nete.ks ind generono. reserve. aarges I.,ed 60 Tronsmission Kith chorge Iindepende/l, 01 each 0/el regord fo lileir rat#rks win be 7ne cos, 4 resened Tx ne#weil: , Tneretore. a cu:toqie' con specify o possedto he ALC cuslomer copoilly up to +e le,el 01 Ihe cerloin customer'5 NNL oloitily 01 

N 15 recovered long tarm nelwork 
Charges <!550clotd wit Ti:*mission through ihe normol Eskom retoil copoclt' 0/ d c' :he same -ime specify r,Mwo# servicet tariff zerolong·termgenefonDncopacily It rCIeS 
• Es'. Dis•ribution rele./5 0 ce'lin all depends on how the i J/opier views 7,e cost of -Bed :network rhe nsks copoclty ct each Main Transmiss on ossecioted 'he wit the wpocily lo cove. curomer's possible 

5:07ion (MTS; ond pcys for 111,; reserved un<Jvoilob,1,1, of Ihe different Zin services· long.lermcapoc#requirements H network „ands copocity m o Tmnsnlission o reaso, thereloire, 1hol oddition 10 NNL) is recovered 
network -ivices charge. The W lefro ge,Ie) crl reser.e COP©Cil through o sepcrote Tx network Trarismiss,on netv.ork se'lcel charge w M be fuily inierrup},ble J there is o charge· is difleren/led shor inio Iwo componen# ·term generation capocity Short-term network copocitY AT*nplwork charge[T*NC),whici 5horlege, even if •ong·term ne!work 

is o geogrophically differentiated requdie 1/r.ls 01 the cuslon•e. will oe Copoclt¥ 1,05 beei. reserved and / d 6-lable e zero dow I fo' Alimed ninecoverjng 'hecos! 
/ Melrons•i,„ion syslem. 22 C kl thesorre prinop•es 05 for dimbution Cal of losses 

nelworx Be,vic£s 

difttren l Dio n 'w, Il C t[7•ke • TI·e efled & 5ystam Iosse5 ircreosesthe Cos' 04 oses ,9 6. Dis•nbufion sysrem 
g"graphic dilferentletion d.ring cistrner'Mierved natwork capocity as • Distrioolion will fecover ihe cosi o f the 
the pholino ir 01 WEPS seen & MTS W, wiere D,Btribution bes m/Ing trom Ihe suppli of 
(Wholesale Eleclricity Pricing wili i„xmse Ihe Tronsrnission ser,ices addihon/ ener/Y 
Sysfern) ori behaH / Ihe ALC cv/omer 1lle ' Disibu,mn w•h effect,vejy purchase 

6• 



Siemen' Power fral'mrlion and DJ,Iributron I gia'.teward' UJ.C.Impion:'sing 
In 9/vatron We are dnven by an opell m.ded appwoach to bold and thalle,]grng ideas 
// keep us " the cutting edge of technologv This enable' our partne 

5•OU/1. SIEMENS 
the latest technology for theeffect,ve applicalion In bu'iness and M map thecon'equent 
frnarcia] rewards The fact that we 5peak the lang·rage 0/ / / 

rners sets [,S '*a fI 

from our competitors. and cul unequalled capacity a' a global campany en 'ocal toourdienn W'e eater to 
commitmentialk-us top,owdeurparallele<lservice 
curdlents needsin,he fo'lowl/areas: 

• High Voltage Products • Medium Voltage Products • Power Automation Communications Solutions 
Management Solutions • Products • Energy • Turnkey Solut,or,5 • Service • Quality of Supply Solutions • Metering Siemens PTD. The intelligence 

.=re,nformationpleavephoile [(Ill)6522!91or fax (Oil)6522187 to power your energy busine55. 
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from Gene•tion the e,iergy 105, Ir M leve, To recover th,5 cosllam additional mergy 
ne»,ol while •ranspa'Ing M enerpy embedded ALC customarL the • Rel,abilit,se.,ccscharge 
to the ALC cuslome. Th,5 cost . Il lie Meosurea oddilionol energy 01 Re • ReochveerergycnQrger,Illecosfollows 
rec:overed bydelerm,n•r,g +he 091.... r.f cuslo,ner's POD will be Ir,<re„sed by Where lile c Jslomer's normvi load 
energy hes, mull,Filled 67 M. WEPS the loss percentage lortieappl,"ble i'suppiedon Magolle*,lereudive 
ene gypurchosing rotes of Disi. bilion transaction vo'lage The cosl of energy payment shall be calculold 

• Thearergylossesinthe D,Mbuhons/Iir rel,abil!4 se•ices will be equol tolhe on lotal re#. energy 5ur.ly 
:M be deennmed by ™•I l weagil//eriergy ty s. ce' .e (n WEPSJ e•oclly os lor liny ctlie; Megollex 
irroorted by the customer (i.e de!,vered rrultiplieo by rheerergy ond increased COS.. 

ener gy.. This for losses. energ• diplied by Ihe Where ihe (niblorner 3 lic.nol lood 
Disnbohon Ios5 6{:torlo• the RSCost =Delweredldditionol (]pompi.le Enargy is supplied on RTE Re re¤ctive 
tanBoction <Itoge, /be the colculted I D' Loss Foctor* RS Rate energypcyrren,shall be colculold 
ena,gy losses In Ihe Dis/,buhon "Blern Forlhepurpose .flhs[-rge. onlylhe exactl,osforMsgo-le' oddltlencl 
ie Icssm = Dek"c ene,gyx Ocs,boor .11 energy delivered / 11 Where ihe customer.Il & cuslomer'i normal W considered (.e. exp(ir* Since +e WEPS rates are ime-of-use to Eskom will be Ina/d] impplied ori N ghlseve. bill rig for 

d,fleren•ioted, It stonds/0 reason thot Ihese reacti•.e energy is more comp,ex ond Le¥les meosurements ond co|cu otions hove to shall be done „ fol ows 
follow Ihe =me +ime o{ use perods ENctrificolon/e,y i. No reocl've "erg¥ charge 's 
The cos, of these losses wili be <howed ot , A.C customers purchosing additional opplicobletothose holt·hom #ere 
the regulor/EPS erergy r.las. energy/ WEPS rote.needtocont,nue Ma demond wos less iho,1 N NL 
Cost of Ln•es - their Mir contribul,¤r, Ic> the or cross· duri,g oH peak periods 

id 46'es= /Lo'%4*P, subsid,solion of eleclrFical.on 51. Determine the 'clive o ·Id reodive 
customers. These cusromers will enarg¥Fore#.lf 90,.rwnerelhe .·.Gl . Loise, = therefore be sublecl 10 (] volurrelrl ccluolloode,ceeded,m N NL Z. Del,vared Energy.* 6„ factor 1)} .P c/k/1 le¥,·Drove. ihiscm, Thele.y i Ii. Apponion ihe recal·ie erergy 10 wheie will be determ,ned by Esko,1 W omlood and (6) enprgy in 

t = th. Dismbution oppropriole pe.k, siondard o. .:1 Group F:nonce. excess of NALinthesome mhoos 
pecklimepanod"d • Jr lass ond . /I otherwise directed hy 

the NER. cclivee,ergy enig, wheeled fromown· 
P, = WEPS energy price for peck. stond•Jr,1 Estom generolor < e. enefy exponed 1, The reodive energy re•cess of 
or off peok h ne perid 1/othe Eskomsys am)wl||notbesub,ed 30%0100:,eenerg,01111.excl,•s 

If Ihe ALC cuslomer to·h im//sand fo this le" energy compone'ls nccum ulaleo 
e•ports eneigy Nor exomple for ever, ho / sorne puror re,work cross.subsers/ron our ·n delve the 

seasowl •on-Eskom generolors), 1 mon'hly-otol. 
should be delermined which ot • ALC 

ihese Cu,11/me,S pum/sng odd,1108.11 Propmd charges ior 2003 enurgyol WEPS intes need t. continue energ#owscortribule+Ilosses their falir contfibulion 10 Ihe cross Al prices q Joted in ll 5 iot,r e are in 2003 
If only import, co,tribule ·0 su/disollon d rum customers Red volue ond excksive/VAT 

losses,a*pcris should be ig nored lor Ihe These cos*omers will merelore be purposecfrolculot,riglkerrislor Ne•••£>rk •€••ces 1055es rha•ge, 
suo,ectto o yolurrctric (c/Im' I ruil 

6.e k•es res'lling trDr. -po,Is wit The 'io•n. network cross subsidotion levy altha ne*o,k ger·virns c·,irges ir 
be zera] Ihe Randi value as ,·dcated) will be some overage roleopplied lo E,kom 
- Flonly expodscortribule'D |os583. applicable di„ing 2003. Ihese mis will Dis•r butior,'5 regulor c 'storners. 
impons should be ignored for ihe escolote onnuall• al Eskom•5 .eroge annual • 'Jeless ond until otheninse directed by pulpose of colculaling Ih' cost of 106.s prireincreose. until le rotes/re superseded 
(i a losses resulting from imports will Ihe NER, energy wr,peled -rom anon by new rales, rolculoled on o loler version 
be zero) Eskorn gene.•or te. energy e,por'ed /•hecostof supply/,dy 

W both imports ord ntotheE,konsys,em)wrllnotbesub•/1 • D.K expors Network Sezes Chorges 
con,fihive to lo•58. Ihe obsolule,alue to th:s lei. ReA? to Tobie 1 
ofimpo/sand e*pons.howld beodded Billing • Dx Loss Factors 
fo./he colculolion 01 thec[,stol losses. 010,„m' bil s sh•I'.n addilion to /0 Refer ta Table 2 
ile impodsrno,no}•esubl.ocled{.r'm usuo Ibillingcomponenisto'NNL, hove·he ' Tronim,%,on Neh,orkehorgesfr,Ng expons [or vial '1!,%' lo obtain o net lollowing addilional components ond loss 'dors 
V.lue·) 

• ....0,•se.icE'chaigeforlong.ter' Reterto Tobie 3 
Cog of 6„es In *he Trans=ion sys'em #irm neio/ comcigor,d bosed on RC ' Tronsmr„lon Connection Chorges and M/,bil Sewes m:inus N NL. rrACCM 
, The coe / 11>sms n 14, Tiorsinaion • T, melwork choigelort(ing tem, i·,rm Thebe chaiges Gre #i bu ·dled wilh the 

sy,le,„ will & recovered on exodly Ihe ne#od; capocity and bosed on RC minu, nel•.arkcnorge: 
50% bosis os for Di•Iribution losses, NNL Refer t Tobie 4 
1//hottheoppropnot®Trons.Ti,5.ion • Generalionmndbycharge{orlong,emn 
6 fodo,s will be used. O•her,ncigesond/Fues as per,ha WEPS f•m•rneroti€•r,•e-copoc•y 
direcliye. ' C...ge 'or loil·term Rekno Table 5. genc•otion 
ielatal [os5as Delivered Energyx reserve Lonly when Ilic oncillulond Ox enely purchose price b 2003 IWEPS 
(Chr Loss F o cl{* * Tx Loss Foctr · 1. rel,obility services marke' '5 'coles) 
The some t,me of use difieren,lated ini,oduced, 
lormoloused/ar Dislributionwouldbe • ACI've. Refer 10 Tobie 6 energychorgeforenergy,52,n u.ed to calculot. ihe cos, of excesso{NNL.o.WEPSroles, plusretai, Sondl,chorge., fo,gcnemlianrese,ve t•onsms.. (Otte'. mark up Th,.chorge . s curien 11, sel ot R2,50 par kW • Distribution purchase relioblt,ty ' COS' of losses on Transmission ond permonth,bulr•yhere,]sedl,Ythe NERas 5ervices 9% Irom Tronsmission ot MTS Distnbl/lon sys,ems themull, 
level, bosed on ihoenergy Flow at'hol ' Elec·r,lication moikeTcam...energy.*.1 

ond Rufol L/vy on i/olds. A 
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AMFU 58th Convention 

An overview of the Norwegian 
regulation and tariff system 

by Lisbe h Anita Vingl. Nomeglori Woler Res c Jrces J nd Energy Direct (ile (NVE 

The Nonvegian Elearicily market is organhed wilh the Min'$11 01 Pelroleum clr./ Energy os the highest 
cuthor•. NVE is o direclorate diredly under Ihis ministly. NVE is the regulation oulhorl# in Nonve/. Mos, 01 

the regulation is done 1/ Ihe deparlment for Energy and Regulalip. 

·le depoitments crea of re,ponsibi,11 Tliesoregulolionsarethe.nosldetolled Incornecap regulation 
./.des niopping of energy res'IrCeS, These con be *and on our #o-sib 

As rrer],r,9ed we hove practiced income ']d,••,nister c.p Dowe, systcl,15 p ann,r/, ler,n,cal n..nve.no p·eis Engl,shte-erg, regulnlio,i i, Nov since 1997 NVE 
or• 8, 0,•Ii,itogo|y•es, nion,•rondenst'e •egulotIons regulate *e nalwo# compor,y by giving therl, Ihot network companies corslruct ord NVE have issued sawrol reg,lalions under 0,1 incornecap every,rear,r,nt saishow rnuch 'percle polef relworks Iff,cle/|v, I.t•Acl inccme Ihe compon' an hove fin· their 
economic regulal,fll Df ne.orK companies, I •,noncal ord te.bn,cal repor,Ing. ....ork/clivlties NVE,Isoset,omc•,murn 
regull,onof Ihel' 9«.clureor• ...res •nceme-copordunHs 0-dmi,i,niumrolecfrelum 
gha„be e•egy markel A.na...9 - eNE,z 3, * Meteringond se'lemen' The wco ne #,5 5/ bosed on dcto fr os possible. . Syslerr responsioil•(lew econorr,c ond lech,ical 5-10 reporl ng Ih¤i 
Backroundon Norway • R.horinglnewl Ilncenm are obligaled to $ 11. NVE *irli 
No•ay is o siroil coun "> m,h only 4 5 • Quolily of supply estort 2005) Yeor All I,censees hayeto submi, annuol 

finciicial million end technicol do# /0 NVE 0/ peopie No-y is o wide'precd . Solefan€dcontingenci,plonned) Stol,51!cs Nonvey •5SS• T •e iepolling is 10 country wl,ere climale, lopogrophy ord . Energy ond pow- s/tem DIan,Ing De seporoled on sagmellt/och,,tles The demogioph, yoD 010'1'row#he 0,lairec) e/041 hma / be,=Meed by #le ilynponies cou.17 Thisof cou•seii.Iluei,ies-hecosts The Nonvell" ele,Irlilly market CPA, and be in occordonce wilr, the 
for the re.vork cornponles thot ¤re operating componies' onnual repails. Tiw licensees ore 
n the d,Herent parts of the country· As rier,lioned, ir Norwo, we hove had required by le Enan* Acl lo provide separate Nor,veg,on or,dud,onis 99 % hydro power. unbundl,ng & supply ond transmission/ information concerring The monopoli 

Normoy liw interconnections w th Ihcrnia: distnbution since. 1990. The lorif15 ore sel 0·,vitiasin theirannuol reports The economic 
powe, s/len, in ne,ghbourlog counlrles. compINe4'ndependaritoflrod,gogreemerk ond technical repor,„g la bern i.emet 
Nonvoly hos orobnd 600 power slollors When roo buy eleceric erergy in Norwoy you 6,]sed since 2000. crld the progren' lor Ihis 
Severol gene"*ors own rlore 11'0' Ore po,lorh·o producls You payon energy once 'coorting, which coslisho. d be reperled ond 
po•er 51/lion The copoc,ty of these Dowe' for ¢heenerg, thot yow,vo/.to'ne supplier 0/ how, hos bcendeveloped by NVE NVF ha, 
Statiors Is around 27 500 MI. yourchoice 'u [,oy o lonil f•flronmiss,0/ collected firanc,cl ond technic/ dolti from 
Belore i990 we hod a cent•I ragulction distnbuhoniothene»,or•compe,ylhathowe the literisees since I 993 Unl,1 9000 
in Nomi,with pol,ticaldeter,minedenergy amonopol, Inthe.orao;ereyoulive Ily., reporling we hove used Access dato Dose, 
pnces. Irl©nu/71991/oerygotonew chongeloanothe <applieryouwills!,11¤W Illp, diskor CD •'runtime" version, e moil, 
Fneig,Ac•. With *is Ac! come unbundling Ihe ,orne pnce br 9//smission/di*;bulion etc.•ort·•insfer 

ofs6ppl, ancioriwision,/distriblhonam ,©thern£rapolislinyouroreo Torilsoreron One,egulationperod si•rl,veyeas This 
SUpply was Doered for competilion All Immction based, arld „5 InE,ni,ored period isfrom 2002-2006 The,renmecap 
cuslomers have since th/ doy hod occels complelel,Indepe,//oft/ingoppenenk lor t·1is oened 15 se' based on ove/ge 
10 0 fornierive mar<e• where Ihey con *dieregulionlyregulotathetorili- °pero•Ing cosis in the year. 1996-1999, 
choose ,]mong several supplier. All ihe price pald lor tronsmission/distr,k,tion. overage lechnical lies 1996 1999, 
cu5•omers ore fi• lo negoilate bilcte•al The ene gy pnce i, decided where •niard dearacialion in 1999 (]nd•he incor,2 cop r.;so 
mys/co J coilirocts But Iredes in le. u ures ir<ludes 

A.'SUT,pjy norompe'Jhve,710"1 oea,000/ercieofre/nioncopul 4.rfhe marke/,sincreosing rapidly nelwor'componies. Annuotupdatus The co:ils/uctuier the network 16 wric in, tire do,le occ<iding to From inf,al,N. efliC 1991 1996 me hod a cos pl JS ei,Cy. 
economic theog chof/denze oso nalurcl valueoffechn,cal losses, reg//,an *cost„here covered and * Increose Lnenergy 
monop/4 Thesho/definlt,onof on{•ure' hod demancnotioroll<nild,•w=,ecl:o•, a fi•ed iate of copipol. Frow return on #onopoly connecled 10 0 •ronsmission/ 

1997 Norwoy hove hod on ,r,come cop distribution fielwo.k is ihot this iso 
regu ation which I w,Il come back 10 'n COSt 5huclure where ihe (lverage 

d --- -- 

gieolerde# 1 biwin'?ispoper. Nonvoy hos will foli rs Ilore urills *Wh) M around 200 n,Nvork corrponies. Public Avera. 

0•"Ile,•hip ii don·,non, ond mony / /ase #005••.Ted fhrough the 1.M// 1 gh /peraling 
fwd.astsordincraos/relums¢o coet,G.gg 

u'llities Is silll ven c:olly inlegroled, meon,ng 
*1 44 own both produclion ond ne•wo/ scole) A monopolist cnn take Ihe 

pocehewon·sloi,is/edu/ilhe - 

Incole 

0,•ly 20 6 / production is p fi,(lie Avi,rage 
i, nol regulaled. an¢ this is the mnin cap 10-96·99 

Wgal fromework inlhe Norwegian reion why NVE regul/e th, 2002 

regulal,/ system network compariles '48 moln Deprnciallan 
obie'lve·or NVE us aregulak>ris 9§ 

• Encig'Acil]991 
0/6,le . 

• Regulolions - ie,ell · given • regulare the ne'work os o Return 
minist„ of pe'fole/m ondene•gy 

7,•.I.•::•7•'I,•:s•n• 
noluillmoi•opol•I • promote Compehhon in . on'-1 _.• 

Direclorole) Ag 1 * 
as le regulo #p.n• firg ouiho„4 g.ne/tion and supply c® 
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AMEU •8th Convention 

An eflicienry requirerranlis set For ericl, *ork ond oil suo systern6 including losses -he losses ore to be s, Ii,Tieir„,al 
ne»,orkcompop. Therequire·nertcons Lts 1/.voltoge. Dro'nd zero, Inegi,inG t.1 lil.e volue o 
of agenaral corroonentoll,5/ which,ill . to'lesshouldgives,gralsofefficientuse |osses,320re/l<Wh totoke outene·gY in 
compon es // ondon ,*doal component rilld....pr,ienlo{I•enerwork ore ocint. you ge¢ po d 
Ihatcanbe...yfronO-5.2% Sallielokil • tariffs shall give non discrimingled 2 0 e/kWh to feed Into Ihis point of 
requirerier#con vory frain ]BRAi.i 6,7% The conne/on occess blhe powermorkel 
requiremem ore set bosed on on ellic arc:• • 'ariffs shall be ndependent 01 p- In Ihs ce/ro gric Ille loss{Qdors 10. eor.h Inoly/scolle. [>010 Enveloplent//Ilys,5 purchose conTrocts node is colc /aid up fronk for on e gl week 
(DEA) The co,roonies' efficienc• is rreusi,il 
by how ne¤r Ihe • price 

company ore he torifhsbal gi„thenetworkoinipanies Deriod multiplied with Ihe system 
compon.e. (ene·gyp•ice) ond volume hourb hour For liat h 100% eflicient income to coverthel· pe·mired Income Ag e lower tan 22 k",he mos! com mon 

'66 f nd ·4e Cop compan i es effic,en' potan t, 01 ond vs /0 use overogetechricollosses plus 2 ere 
by ne work giving thei•• '9 0#iciancy The hor¥,egiori r.elwork m three req' er•lerit we to find the ir„,Ii,/ 10„• 
k>rcethem levels •brinG in 50%of their polentiol The enarg, cD,r•,0,•anl is also lo he I,ri•e 
dunngtheregulotioipei©doltive/crs No • Centrolgrldl420 IV- 132101 /ifferer,tin led Fo, vollage < 22 W the 
coirooilyk„dnceismeas, red,11*19096 • Regonalne·work*132 kV-30• diflere,ninlioi, stoosorr,ini,i"ii,elledthe 
effic,ent, ihe, 11•,tenliol is ! 096 u,•d wie w••/ • Distrib// relwork p2 kV and belowl dil;e enes Ir, mo,ginol losses ·oelwoen 
thew lo bring in 5% during Ihe current TI,el,stomersconneclediallie CIer,irolgnd summer and win·er •or voltoge > 22 I 
'egv•tialiperiod. Itmears//ti•cmpon) ore power Intensive ndusl/. alurnnum time differenhohon 01 losses sh./ be w, i•ler 
getonefic,en/requirer//#2,5%{1,5% w/* woodproces,Ing,ndust™ondmore day, wnternigheweekencondsummer 
generol ond · 9/rdl.oW Enduse•inthe Regiona networkiremoirl¥ O/er co·nporents ore differen, -or 
It'he ne,wo# cornpolly !5 morp elll,le,11*10„ lorger In,du.lriol Cusk)·ners. 50 96 al geerators 0,3 customer, fekirgoulenergy 
*erequiremenlselfor·hem: Iheyoreullowed produdionisconnecledtoth.le/ M./ Iromthenework Gene•.tors,noddmorl 
toincreose/e,prolit If lecompony,sloss endusers'econneclectotp'slill.ution henerg, compone'11 Joyocomponent 
afficianT:bon thelrrequimmeri proft, w,Il niworkaswello, 40%0•proa,irlion Tile wll,cusbasodonave,geanr„„Aproouctior 
decreose torill fortakIngoue-rgy -Illocrause •" MIl c.ril·11(11,1,¤n .verageolthelal In 
Ho,etwork ampony has hignerincorneone decreosingdogel•el. Years 0Other components'J for gli'eretors 
yaor,hun t,e „ con . co D f regulam s biale The main Doled,ve for regulation o he loriff 0 9 to be phes©ne •stmctureond level) lorall 
*rat Ille r.ampurly ,5 obligole, ID pliv irus slructu, in Non•ay s lo achieve i'plmirk 1.0]toge) Ie'lls ecor,¤rri, 

excessincomebacktolhecuslomerst,roug•, elficie Iprces Theoptimolprice foruseol Regulationsoyslhot(entrJgncshull50ric 
lower ta·,Hs ihe following veors. 1, tie theelearicnework will be o paceequotto osoreferancE When S#tnellost,*Cent,01 
componyhosocelic,vincome theconpany 'e vclueof morginol lones(techrical) in grld)pe/or.has•vorkedoutlhiscompmnen, 
cop cove, 11„s through ·,Ighe• ·or,fls ·he le nelwork plus cos•s ofconstroi/ mleasure n theirtanH for generutors. 11,8 0 her net,vork 
following/or N•Eonnjoll, delerminettle a· on, lode n the network sysiern. Wilh compinieshosloodoot#,scon,ponen!9 
company's e.cess/rlefic,· licome through Increos:ng returns to scale, margir•I cost 'heir ne•,vorks 
indiv duolder,s,ens /,015 pnci,g will not cover ' productior cosls •Other compone,i'sr fof cuslomers loking 
Regulalion of the tarill A Drogmakwa,of solvingllibilrobler is ouleneiyfwinlliene.t#orkwillbedit,nt struituie 

10 I ilr••d Jie a lor ff Ih[,t cons,sls of 5evercl for dileren) relwork levels. These 
As clready mentioned NVE Is the regulu+,w components, line cm,Ing Ihe vulue 01 componen·sconcon*of 
outo·,4 set,thecllo•ved level o{ ma,e mo'gina•lossesondolerco„,pnent,tiued • 1,1(ed€omponert•1•r/yea•] 
for The n/work =ompon,es Thari NVE componenks, 1000 comporer/5 4.01 /| • Loadcomponent(kr/<W 

ulotelhetoriRs¢Icli·re *a NIEdoesno·9/ e,surecosliecove•forthenetworkowirs· • 
etor ills Th,06ghlegolregul•lion,NVE Copc,gcomponen·(ere'kWN 

se' Mlo,©agpo„,le+hase'olhercompoRents The rricst common,s ic 
g-2 les/guideli nes th,01 the nlelwork c·octir/ a lixed companies ore to be neufro r Ineoning 'hot 'hey,houlld 

/10/oywit,inwhenworkingo/torifh coinpl•ent or,d on energy coinpenentfor nolg veprliesignal,lhotwillinfluence#e reside/lol forlheirnalworkore. cuitorners, ,¤/nslcollage,ond use of the network in the short r.,0. 5moll commer// custorners, while o lood 
The.,elwork: comenies themselves mthon As /'readymentiored t,]106 f],elndeper'de/ compcnent toge#her wi,r, ,•e ene gy moon,ible for working out toriffs for 'hel / power p/hose cor,trocts, s€} Ihe cosis cowponent Is 110'e commor,1, ,•sed for 
creo Ihot is no! in voriance witn the n.las in 0660¢io'ed witi •he use of the networ, do (•C|USIr,0 l•,Slomers 
the 'gul'Non lot deperd .pon the phisicol disionce Lood components ore 'sedor cuilon,er'' NVE does not copmve tor,41, There ore liweenthe polies involved in coniniercial rra.,mum Lood ir defi·,ed hours/penods. o found 200 nevo'k compo lies in Norway power!.ding HoLrsforthoserus•oine•6thol,6irecsurel thal all hove d,Harent lor,Hs for d,Hew.nt The cosiscresole!,deper.lenlon howmuch Flour by Mou, 1, horivoy le ne,work 
volioge 'evels, co5torner groul)5 and soon. power ihe Individual generotors id er d companies are obl,qote,] to hav• h•„py 
•dono,hove,hecopcitybappnveeo/, userspulino,*akeout,illheneiorkcton¥ mei•ing olcus/omers #hat use morethon 
torill We do howe.Hieucli year contiolthol lime Toriffs arepod n bofh 
the inco-· frj, eoch nelwork erw•my dous enky ord w points 
nol Keed·he,1 income op Toriti structufe i. ge,ero 
N'/t aliohandledisputea concerning.arills cor-·s ol an ene,gy 

F ..er/user, oro•her netmork cowpany, componert (0fe/kwh 
'0 garleralor or someone else hiveo] complaird /058 milll plirpose 's 

0, a torif; NIVE is grien Ike culhorit• 10 cove·Ille costof margi•01 

4/rdle such disputed. It NVE find loi 'he •°sses Ilechnical) For "-*-' 
network vollage obove 22 kv,he company,n question is practicing 
tor,Hs that ora. n vono ze w,ih Ihe rules enefgycorn-rentis poinl ,n 

reiated. 'hisme{]r,slhatthe Ihe regulolim. NVE has tie oulhur# 10 U- N-,grt 

•orginal losse' are ./.S.11/ 
Impose Illat corrpany lo cho·,ge their ion#, 

ca culot€c In .och 1- ) f =43 r 
The F,lo,n p,Inclple• tort•e 1.iHs con•eclion point. Tge ...-* 
• t..iffsorerelerid -0 connection point! net.ork companies .re t 

/7 nga price In One conneclion point Li'Ing Iheir own locd flow 
gi•esexcesstothoent ein.erconnecred models for finding liese F•D 2 
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400 000 kWh/yeor 1 00 DOD kihi'yeor 
fro., 1 Jonuor, 2005) 
The apacify ce·noonenl menlioned is o 
compcner,1 Ihet-he colloor'les con use •c 
bahlnr ·· the /ed belwew Iror,m„s,or, ord 
c:opocilyinlhe networ< f 

his con,pr. Am be used when ihe need 
lor jron'm;·6 0/ ove,ses le....... 
ietwork 

Conne,Hor, charges - one 1[Ine 
payments 
In Nor-y vie elso hone /0 kinds 01 
conne'Non u harges Irashe,/ coarbi,Im 
i&*he M.- wgion :11•rge used 
in Norwoy The Ir,]sor, is ,•icinly MaL cn 
IT,estrrent contribulion 15 a source / ina.me 
Iho'" poilly r add i or.to fhe income cop, 
he network compories in Nor"7 rrov 

calculate ond cnarge or rvestment 
corir,Du•ion to cover tlip cosl ot connecting 
m customers lo the nelwork and,/or 
reinlicing le .....,/ /ree# ... 
customers TI'e nevork componie6 orcnot 
06/,goled to dic.ge cn irveshilen, I. 94 
Contrioulion 

bev decide +lierrselves il the, want to charge 
m Investmenl Contribution, and 60 Ilthey 
wan- to charge 100 % 01 Ihe insh Il,•tio„/ wintelligent, 
In·/es'ment costs lilli SCADA 
"he ready & netwo,k owners cre however emilled .[ 

cos•rec©vel.wifiheces'ofconneerol• s maintenance 
4 ccvered /hroug·, 1he Investme/ - 1 
Conlributio. or Ihe Connection fee il con free 
be reclosers. loverec Ihroug•1 tle gereral toriff 
An Irve,+rreit Colilnbulion iT„J/bee aied 
based on obfec#ive CV'O nOn-•ISC.1/19,Jbr¥ 
cord,Mons In gene·/ Ilus mecns thot f o • Superior MV Automatic Circuit nelwofl< co.por,7 c40 rgds 0 -. corle<Non Recloser 
100 % Investmen Conl•,bulion, tnis sho'I Design 
opply for oil -,[arlannelons. • Advanced Control & -he olher conrect;on charge 0/ is p•or!,ced Communication 

in Nom{]7 i, whotwecollo Conneclion •ee+ abilities 
Co•rrlec•ion Fee is • souFce of ircome lor • Extensive the Measurement network & corrponles w,thl, Ihe 1,•coi'•e Reporting 
COP features 
-Trws • euns Ih•• the ne•,vork componieB • Exceptional have reloN·vely snoller incerfivesto •Be o Reliability & Service 
connection lee ihor an rves'merl • Innovative Automation 
Con.Inbuion. because charging 0 Software 

Connec•Jon Fee win // jrquence Iher 
income Us,19-he Connecior ree-,11 n 
princrp. only infl.... 0. cljo£.... of 
Costs be·ween the cutorrers in the 
neiwork. 
The Connection Fee w,11 nof g ve ¤ ny 
locohon signals 
Regdo•lons say fl·af fl,e conflectic•? lee CO" 
bedifferentiatedafter{J/9ze Cust[)Mers 
wl|I Ihon be c horged 1 1.gber Conne *ion 
Fee •or choos,I•g higher •use sIze 
Th Nu-Lec 5 gives on n•enNve loro newcusmmer Africa (Pty) Ltd. 
10 Frnk Ihrough how earge a hise size Is 
·,ecess" in his/her case. Distribution 
Espec,olly er'y,ronmen,ul orgonisc}ions n Autornation 

Nor„ap I„,ve argued Mo Conredion Fee Specialists 
ddlefenholed oiler luse s,ze can glve • 
incentiv·* for consumers lo consider ••Mill/'ll'qi!,le•l 'TPr),9 Addill• /8.0 I /. [Cf. 804*8 toll)26464011• 
01...1......rces S -* .lfway House. lei /11•254.209 

Montrose Rds. Sal.@nule .... a 
M.and. 5....ca h.,'•v,N...aza 



AMEU iventior 

State-of-the-art time-of-use 

metering issues 
6¥ Dr R lilliet. Inke Te/,r. ili. lie. 

This paper discusses some issues encouniered wil h lime-of-use melering and more notably Ihe world wide 
phenomenon of the convergenie of Information Te•hnology INT) ond metering equipment We will conclude Ihat 
higher dan, speeds ore possible Ihan what is currerilly used in Time-0/.Use (TOIJ) meters and by implemen,ing 

this, one can ge, maximum use of Ihe meter and new possibilities are opened. 

1 W Il Irsr 010 I discus voine ut 'I rrerit transmission ilmes required. profiles inclading:onibined cur·ents and 
ond poten'/ uses 01 TOLJ Iielarb Tlie Some L,ure .0551;,h•,e, oi T{Dtj •·,r,i enelymonogemen' par.melers' posesohuge 
cerren! data speeds will 'hen be d'scussed 4/,0„ */*quirerren- 
092 ter ws wi ' Icok 01 the polerd baneli • he currer· speclf cotion Erle I[/ of 62056 -g o .eryl•,4 I /iki Iror•SIC• Fole Given ihe slate·01.the·ort 0- ihe currenl 

21 droft sile, i nder 52 (p 33) stotes· m Cro-llcessol: dig to| Time-of-use signo| processor 
meters curre/l and &/Spl/,p,ondtheemerge//ot Ir hol boud cwcost role - 300 (orly leq•i,red fo. 

some future possibililies bulkmemory. wecononlicpolemore se• 'heoplicolheodccmmunci-,ops. Fixedpart 
Ccrrel opp/,ca••on• for lr•e TOL ,Tieter As Ilie meter is connected communicat ons con niliale at ·he operoping 

/0 whe relevont voliage and current bo·,drole) 
-OU inelers ore ri osily uf.t+C perk" tronstriners ony woy, we .0-7 : c)nfemplole 90/crd boud "11/5 3001 600, 1200 rnoreorlesscomplexbillingcndlouooro}ilt, Metolowingusesoflheme·er. funct,om The 2400.4800,9600.'9200 raii,puny w uch I repiese,1 • 
clso Remote has momloring of irs/maneous o quali• of supply re,iti,ip tiu,11 ,n Speck,1/ud/:le osde red 
20 le NRS 0480) specificctions It " stil voltoges• ••rents, •requenr,0 oppi,reii In v ew of theobeeciscuss,on. wew, I „,ve reo ouitenonna toserdometerreade·lolhese power. pawl, ./.1 ve pole 

to operote n the 'speciol baud 1.*. „, ge meters armed with o paper rcte bco<. pover lodor 
•The ·ull drum r order -0...mit this polent'll ... hiding billing inlormalior s kind oFIeu5,ble of q•ality of suppiv 

B·ovided the nwmbe. 01 in-c·nohor, Inclus,ve / /, registers is iof toc r'ri,•s or,1 ¤,nou,1 of c•t(] and proces·.e-d dok] How is 
6,9. flicker strit,•Ii, Ihe Re/ing luad pro{I:e "1 4,1·,ohon meter 

Iriplies "Iing with sk, 11 0 h g. dulu 
¢he use 01 0 Hand Held tronslerroleordis,tleosiol' Unit or o loptop • Enemy monogememeaures 
computer le ·isks and comple,ilies of • Nehvor< aiolysts Solutions 
using Ihese cor becons,damble. • 61/listicol melering THe meter of:*JI•wic Moreandmorecorroonle,andul,liliesres,in soLWon • Measuremen' 01 oower outages ond 
to ./omatic mefer reod,ig AMR) Ir this reconlect,0,1 ·Iles he reters,Janbeequippadwi/ded,co·ed 
respect. note Droker-In M „ Ic,pallty who • The meter os a ircnsduce, usng pulse expors co modules,0 pioilde lor,n·er olla 
is b.,sy upgr,]ding the,f mplers . illull' outouls, mA loopsond / 2320/d RS * RS 232 scrial I /5 point lo point enabled rreler5aild Vool Reets (300ri Irie who 485 seriallints conirr inicotio, 0,id these 405 short eld 
honokenihisslepolreodYSUCCeS./4./ow . Conlrolvir ·heineleratoverorunder multi-dropos well 
b speed however Impleb a relativeb voll€]ge, overoruide·z.rfer,I, ek te' . / 485 5erial higherccs in links reading Ihp·.0 daisy·chuinea 6 "r: us well 1/<11,14 M ww or ·0 be fed In·0 0 communicalions 
asthepolelial risk .f dolo •ri,·uption over PLC n on Elhemet ink ' le CSMcin 1rcismission medium due 10 Ihe long .1Joicollons 

The obove propos tions each opera e in " . GPR5 cD..Inicolions 
d, floren· ime d.ror. For example energy . v,c, O,• Etlernel co,•riedion onlo / IN 
rn.Ir,Oge,re,1 'Ypcollyrequires .1 3 min•te or WAN 

kWI· kVA m81,r, r. ronse ..Os Ihe i,sloitoneous - Rodio links 
1"11, volloges. etc ofe req...red on 0 second Or 

2 2°173 Ifuts"/,'2'f,f:°or • Inteine¢ enoble'·eni of the meTer <see 
FIg. 5, 

bosisl I 8, lirg is oni, needed on o rrc//ily ...... livironmert 
-hese,crloususescree,t relyfcom)'e ria ' 50'ell,le'liks(fulure) 

NE mele, prow'red one can access. ceploy ond Ali Ihese motl·ods are well understood and 
ut hze th 5 1, fofilial,Qn n a f meous mcnner can be inalemented forthe·h 
DIr·irie,p oso -Hwo•COnCep' The worjd inlros#r•c•re hofu•ion 
So lor. we hore been looking ot *e TOU ISM F:g ' Sim•,• GPRS, le.... I '9Ua- Ethernet ond scle lies 
m,Mo, d,doloneull"' Inrany:ases, '0'·Fo,gh the latter li expensive) ore 
notably indu/ria ir, settings, we con see wailahle in more and rr,c>re plocesord ·he Rn, irieters in IDseproxin,ily Thisopeis 
/4ncep,/ o melering -hub• Sie 
examples will ilarify Ihis as shown In :rgs =11 
1,2.3 ed 4 

*-OnS 
A]I thebe vorious meier wrn'Inotions and 
perr„,/ctions. u,rnbined willi oil the data a, 
discussed above a,id roling 11'al dom ma• need 
to be comb ™·d f om Ike various ·reters suc i 

FQ 9 .485 Meree:0992:red I •* os the er#.mus peoks ano synchronous Fs l;1u8 -.*••.-•*Il•,• 
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mosm c¢sl reductior. Indeed, the 100 ®Aiculoruser 

.*i 
d lavalolthesese„cesmckes no.v • We Id wioe I>.Ili. 1 becomes po,sible 

•Fc 
ie, opplicotions os we 1- oc•5 borden 

latedcbo,e The/,sonemerging • 4*be,oblementdoe,m.a,wilhollsom 
ralotion5hip In thor the cfspac/sol"Iminrisessuctio'view,ng 
osts open re» possibill·ies billirradutu.c s lile 'Indordwablrouscr 
gens" adequale p·of 510' ca be sulicient /0 occes, the dcla 

/Kia|is• th requirements would still e •,par•+D·s of these ser.,ces. 
necessilote p·oprietal software 

6.prereoulsitmarelbatguc·cnteedcollnect· • Dopot vono J,re@,Drlorgloholplants obilily und very pug i bad,cles are available at con be combi,•ed i,mr,iles• waY 
64,1,3 cosf 

3...seceprcvi• 
AND W Ine tr'Hie thus . 

generolefils eturiing on odequote profit kDr Erergy monageme,•1 coi' Ir 'irice./en 
on o reglorol, .lionol or even globol 
:=le .viti +h E introstudure 

t Simip be•A Conclusions 
Vi„,u as ben"ts emergetem this scencrlo The c 
• The rr€4•r hub des·ercon perform all ·he efgence of economicol nigh speed 

in' provided b, Il.e world in/ruc-ure 
F,4 4 ..Ing'vwcol.(5'I,9/ farre vonous neler Uctiors,n.loco·,01 

loens uo 'ololly new opporlanlies i i TOI • lo.er cos' of doto ocquisit ci os no mele.i®. The p'.]sNibil ties ond advan Ircd,hi,no oges mele: readers ore·equired Milin reavaht,edoto speed M/ering 
• /cler,rlq bureouscol• re.d ond bill plants of 'is <ind ce.i, row combine all -,pes a • S.ccialis' con monitor pllits ./.ely meker' 'j fied,1,13 thck waie no' ec/, 
• The v(]TLDL•& paran„te„ thts generalted possible before lh, 0/ 60 corceot con 

•c, be re'////retec and .•5ed by Il e furlher ir.rrease )1 e•/bilit, 01-l is por/ gm relevoi,· user ie. phe o'll I con be sen' 
direcly to tle billing cond,Non is ·"lot these meters •re f omput, the prof, The e equipped 

with 0, con be reoc bythe ·,ig h I,eed da# links in order 10,no ke energy engineer. / e 

the,n,lu lion eousdcto con be fed huge .-c o „r 0,1,5/ data cvoilable tothe rele,ar- 
PLC end users in o limas nonrer. Trie current 

IEC • /oposul en dul,• speed.vill hove lo be The .50 6 Con be geogrophicolly 
0 seen in Ihis light Our company •as taken 

sepuriled, i e the minemanogercan ook [,ognizoncc 0- •or d trends Lil lech,ihigicol 
otone'ctold"whileheconsullng development r.re is working ·ovards 
eng,ilee. In London s Ilierested In a 'He,Ing cost effec:live solutions 1,01 -11 
effe·eolbur,illeof ,nfornio,¤, make rlor• 01 'lle5e p055Jbilities o reolfry r g 5 'nie•e• e•cb rn wl r I le IiI. • Low un don/ ocquisition or, access lo in the foreseeable fulurp, tu he ullirra·e 

beee{,1 04 tieir increosed *lobilit• i' . 4„Act,snorrncllyroteos,lyodo,;able beref 2fortheerd user A 
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Implementation of the EBSST or FBE 
bi jonie Pa gieler, rranoger ele:Incol servlces, Polokwone M,nlcipal ty crd SALOA represertotive on E8SST foskt.am 

In 2000 Government onnounced a policy imenl to provide liee basic serviles M poor households. Water, 
sanilation and energy were identified as basic tervices to 6, supported by gove,ment's prowammes in 

resped of poor households. 

Background To/"dapctoc4 1 -n nadle ovoilaole lo cover tachn col ond 
cdmi.,st,ationcosts Sen,cepro/er•Will Al EIST Tosk Teom was emubl,6n/b, /2 An oherna lve k) Ihe broad bosed approo h therefore have lo caron -he pechnico oid 

Deparirne,lof Miriernison.]Eneig, (DME) woill, betoiargerlha poorhous6holds n odminislrchve costslhemselveg, Wilh sell· 
r Febriary 2001 /0 lormi,l/e poli€• Soulh Alrico, Thus supporting poverty tajeting Use co/, cre 8/im•ted c• guideinastornelreeakohanof obosic olleviotion 2200-million compared to obou- 
ornount of elecricily to poor households Murrr'.Inic,polities, howe•er, wo..Idnolhove R600 million, had rhe brned-baled 
On 5/ece/,42002,/ob,///prowed resourre« de/,6/,gall,hoserioklurid 0/prcachbeertollowed 
the folcwingprinciples/ono ionalpolic·, mortor Iks tatus Eskom galin,A would Free 

free 'llical In of elecipic,ry To nothove 
basicenemy ccs+ 

* The such resources /her I- wgs Therelore 
quoliting houwholds iss//50 Mh deenied more prodicol torthe indigen, to Wherimpleme/inglhabiod.bose),181hcd 
per lollb, identh thewselves byn•eonsof one of the olollocm,ngSDkWhpe·morth+Dal oflhe 

• 'cipen"rtheiteeallocalion're/be folloinrg·wisell·10/etingne,90/ 6.8 ini'lion n·id e er!,ified households in 
50'14 Afri'Of lie energy rast *I.Ad be identified 6,0 meonsol '5 ell .rgetin00, Seji'*Jrge•ing wi• cJaenhi,·11 •ng opprownotel,Rl.•·rrillionpera,num Ah • 1/5 will beprov/ed,n ·he fisc.s lopc' Al//curreal|.ild/l. thesell forgetingme I.Qd. it & Etimatedthal 6, Ihe operoling cost Di Ihe free epprox,mately 2,5-mi'Iici hotsehclds 

oilccanon. Ahouseholdwishingloreceivethe 50 kwh would quoli:y for 11•e free oll'col,or, of 
-he EBSST policy guiceline docu,Tienl #ir/ P©r mon,h Ime ollocohor would apply 10 GQ 2,4//4., wh•ch wouId cosl obo•,1 
wos developed by the Tosk-ear, the Service Providerto res# I the supply fo was R525 million per,eor 
publis•ed in the Govenrem Gomt·e no 10 A Consumotion in e;,cess of 50 I<Wh 

25088 /4 July 2003(notice 1693/ 2003. Per 110/h *olild have ·c be ooid for / ine Funding le FBE alice/ion 
noirr/1 dorneslir ler,4 For vorious reasons. ;unding „1 6,= f BSST Implen-latlon guldell- 
Th,5 sil,eldeol,relhadforprepoyrnenlrielers willbelunded,hfough fheial,ona ludgel 

Mcirissues.r[lue.cingthew«emenic€01 •Eskom'soratererce) Theinconvenienceof * The Depolmen #Prolciolondtoc•I 
WII,efreebabl• ale/Bly'lloiationtop= 10 A res!·lchor, w,11 deier lhe rir)n -poor Go.er·Inent IDPLG) 5,oll berespo,•5 ble households ward: .on. ioloke.]lan.ge 'fle clocation. for Ihe ESSS- {unning triough u 
• -evel of the FBE cllecolion / il, impan'forlhepoor onIY. wd/val g·ont •Ilocalion from Ihe 
• I.enfilication 0, recipienls of •he fills . Serice Aulhorities Se./.ge./.14//''Currenf ..... 

ClocoNIC (muni/paliesl Such lunds shoW be 
• Cos'implications'fsuchanollocof,or This method -04/ haseholds using 01 d dursed 10 11 e Serv ie Providers. 
* overage. less 4.1 a pre delerm,ned imo•/ . 

56'slrinobles"rwoffund,ig The 2003/C4 corditionol g'.11+ for ·he 
of eleti,/7 #p $0 156 1<Wh; per r.or+11 EBSST wis R300·million whicn leaves a 

Ivel of fee eleclricity 0110/ation oppiling forthe free k elearic,7 ollocat on shoitoae 01 ohd R225.millgon it *he 
Grid cor,rer·ed p /*Ids should Th i niethod is decl for conve,1 0 nol cred it lull 50 kWIi per month ollocolion v.ere 
iec:eive on allocat on 50 ,<Wh per mon,h. /* wd ·,ill proaobly be more suilobie to be impter, el,Nld ard funded froln the 

or imF•lemenlolion 0, m•nicipal electrcil condmonot gran' only IR300 million 
Motivotio,i· aislriburors, wil on i, ceer 10 kWh per month . 

• 016,8millionhousenoldsi'50ulliAfnco • Theeql. toble To 61(]ret< deler rfi,nicipo ities hos non indgeri· €115¢oniers Irom 
1// 4/henalional gid.3,1 million iser.11 receiving or 'pplying 'or Ihe "mation, syeorw,Ih 12,2 %irirecllefmS, 0 
hwa and in niraterm of,hich 56% consume Mic,/Ii' en irk•uce o special W For clso incl.ide, a Fiee Busl: 5.TV,(* 
on overoge less Il,an 50 NWh per mn,h, Granl o' R822-million qjolif,ing EIST cuslomers The tariltior 

• 50//"monlhiso/qi,"forhghting, iheswes,omersioreachun'oboathefree • Munic polities will hove to respond to 
med/acces/und bosic. wolerl•eo•ing ond alacation *0018 be greoferthan#he normal 00:errimenlrs reque51 for full 
roning Not suflicien· for cooking ond domek 1//f •i th Ihe bre/keven Implener,lahon of the 150 po EBE 1:Wh n 

refrigerction, howe•er occurring o•'Ila level of cors'mplion used per/onlh} bytiind ngilie shorfoll from 
• 501:Whhos achievedwidespre/d oolilicol for idenil:yiril JI,e ind ger I Isay 125 1,Wh •hel' o,in resources or f•on 14e free 

and communily acceprance per month] Curis,.dption in eaced ofthi. Bas,r San·ices Grant which the, .eco,ver 
094-9/4 househoids wl« recewe a subs&/ le'.el WoJ]d coBt more which Loclo• should 'his "or 

upto 8096/f herno/hly,er, celee. which is deter,nisusir,g of Ihe EISST -he tariN groph Sarvire de livery / greem enl 
ar,e, 4, R58 i p GC lA al 158 - R46.40 in Fg 1 exp:],-s t be·te be/weent service au/horities and 

01 Cost of re'lplent' Iree bosic aleari,14 allocalion me™Ice 
Identificallon providers 

Co51 01 the programme con be seporied Sedion 8 01 tlie Division ol Revenue k 
8road bosad oppiocch ,nio· <CORN deo„ w $ Ironsicr510 ent,tleS. 
wl t•isme+hod of iden/•,cotion 011 6901 . TecnnicoJordadpilii,slrotionco,t Fund5lro il the F,scus or mun,cipc. ser,ices connecked hous,holds would iece,ve a • Free basic energy co/ 4 011|y be provided lo felewont 
subs,dy nunclcolries Techri/ end adminrsiotion co# Munic,palities, n turn, 

his approach would ens/e 1904 ·e Ironsfer lunc• le public enl•ties, suct, as 
0,1/cotior rtoche5 oil ine poor Howeve. |,1 le.rns ¤f the gozelied guidellrle, Service Esk/m. where ll,e evine: rendeT o ser,•,ce 
to provide 50 kWh per monfh to all Provider.mayreceivel,wtedcopibl,Jpport onbe.hafof mii,•iripal,jies 
househola5 in Soulh Africo. would 0051 @ubiect-et,eN,lobi!4cfcopitalgrort We Thepubice nli,y must 9,+Jaier thor 3: June 
*matal,21,4 -pera•num cre oil Elwore that no cop,2/ oppe,1 has 2003. or such oiher dcie neterm!,Ied by 
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Nolionot Treosu,7 (ND. certfrt NT l/ it Munic-pc(kies -ogeher wilh Se,vice 
Comples 05 on e'terrial •chanism 05 Prowde,musttokenontheniselvesto 
enTemplhdin Cnnu•6+heMurl,cr„0, "0-#newdercomnin*u!*]ulr•ne 

a.<,il stens Act (MSA) NT hos e•+811¤ed I. freebosicelechic« Thecommunilyhove 
eodlinelo 30 Seplember 200/ When o g// *pectejons abou#'·•, EBSST und 

.'93 UniCI'llity provides G unicip,11 ser'vice they w hove fo be inforned 40 will 
roughne*lerrolmerhonism*011.enlio, quoli&*rece,velhelre"110[Ll,enond 
e municipolk' musl erter ink> o service iri Forliculorhow •hey,Il 11've toidenlify 
€|iveryogre.morlwlsuchonentity[Seen themselvaslor the oloc(1ion Se/ice A .rew . t!. ./. ACIA Johanne./. 

76 dth'MSN loviders on #e o•he, hand wil ho,e •remationai Aimod domeS#c i•m.nal 
A pro-foric ser¢ice delivery (funding) 10 'forinquclifying<Lislorners 'boit which omci·•li, epesel in Ap,$1 2003 
ogreemen'•ichwmd•r,upby DPLG. h/*e 'he process lo be '/rowed to be 
be,•suppled,0/municipoltleswhichcon Ig,/ered<]secualifilngcustomer. Palace beusedosabosis Engineeong Senrjees (PES) formun[Cipalif•esiodraw b„ eu t 01 ElSST 
uplheirown agreements was responsible forthe de„Mn and Qoll our of the EBSST v.os di/ussed al Ar(]groph 6 of ·he pro loi,no og•emenl rroject ¤ meeting 01 min,slers of DPLG and mariagente,11 of [1\e air. 
yequires SeA,ce Ailhonlies to compenscle DME,MECs[or LIc/Goverrventand SereProy,4/NiecrloulnWofpro•,ding conditioningsy/ein. 

Distnd ond Metropo[,10' Mo,"5, on thefreple,celeencl Ils••ggesledt·lotthe 16 July 2003. rn.ke /m,mon for PES 's a po'o{?.uN, be omen•led to consulting enginwering 
Ihe poyment oy fhe //L,0 costio proilde the A·' he mee•ing d •ms resolved lat 
FREurlorihelossof,ncorie{Mgonerevenue) • iherclou. offreeboscelectr,cily compa,iyoffe,ingservieesindesign. 
Irom tre selling of 50 *Wh to Ihe now, n the whole Of SO„1 6 Africo, cons..... should ......gand prqi:et 
/clpler lts 01 *he F BE, whichever Is Ihe s mailes¢ bed'nely,3041!,Iriber2003. ,11anagementin J. mil in.rces the cost ad .P'ying . Muoic,polilies b. urge' to .ppl, 
e|ell,cl# to o low cons...Ill custoner 5 50 k·WI· pe* monti (even Iho}J, h Electrical 
nisre •hon le ircome .cej.ed kam such le condmor,/ aquilablgrant for oustri.T•e, The FBE ollocoton :s vurel„ rot free Inst.'ientalion 

bosic eledricity 15 nol enough mdia colance/ri,ke Prov de·s' books] 
, Te seff.torge'ing approach be Mechanic·a) 

Rep-Ing In term: of Division Of followed to :enity quolifying • Civil 
Revenue Act (DORA) hoisek/lds fc recive te FBE 

Strucmrai The Noliono Treosur, con deloyor w,Il·'.Id Concluslon Eng,neering 
inslia,venis of equi•oble shore cn · 

le . Free bos : eleciricily IS C }nio,mationCornm/lications SO„/ 
Groundsolo rr In,cip/lily's 6readl 01 unifoill 5emice ond is f.,nded Trw Ihe 
freosu,y norms ands,cnaards A publicer*,7 Technology fiscus; 
8/ prov,desa i·,unle, /I sm:ceon beho f of • The focus on FEE is to I. poor. The company „ a I.URIC,p.|r¥ .....c.....uric,polity. whony black- • imp'emenst,on onheFBE or, a monlhly 60•,i in orde·,0 access funds isom.40· 

stokeholder owned group with a network "f 
forihema engagementprocts' rendered. Municipolities m • No cross-subs,&.on +r Ilie FBE reporlihe,r spending 01 funds in terms olthe •ubsitl,ary compm'ies in majorcenees 
QuaMerl• Reporting FremeN' The i, env,5.ged from 'e /1, which in South wouid hcve bee•. + Africa and n conflic! w SADC 
quczedy repo' cons,sts of seven seclions 
/.ich requ,re dekilsolthe m Jilic,polily, the prolsions....lactricil,Acl] 

Se•.ce Pro,iders, the rec,pierts 04 58 4% • There w I be o need fo. 
6•Isic establishmen, af partormonce se•icesond f,nonciol infoirnotlw mmng aid e,olumon 
Comminliation instrurrentstobe pulin Plare Tel·+27113!52141 
(30*,Ii„*depor•inanI DME. DPLG and • Almough -hers will be learh,ng Fax:+27113 15 2140 
NT hefd provinciol workshops to in-orm problenls initially, fhe successful 

•¤•*20'0 Eft.••'i'*/"•••, j Email: pespro@icon.co.za 
chollenge A 

implementilie EBSST 
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Towards integrated revenue 
management and service delivery 

bi J Groene.vold, Ackor, Me fering Sys-ems, slucy ng /naer Pml. D G Koune. Sch o c of In ormotion Te:knology, Unlars,ky / Pretoria 

The paper will discuss ihe •onceplual data model required for iniegrated revenue management and service 
detivery wilh·in the domain of prepayment as well as pos, po,men, metering systems. The obiedive of the paper 

13 * create • •;,;••ness of dif#erer,1 generations 01 prepoyment melering systems and how ihese address the reall environment in which we sell electri# as well os manage related inlrostructure 

The need ·or integrated revenue meter,rucevi:e Theodvanli,rieofpre®yrnew indi.stry, le oldu/ryh:adiliceconomic 

7110 
n 

mon/geme//ndse,cedelvery,villonetly over pos myri metenng syslenis isci +chovexceseoce<Incirv ¥/F·Imelhen 
be re reroled. however previous popers Jmproved ush no.v for /lie. util® 05 well 0% w „incexpalided,obusness,rgene* 

esanted ot AMEKJ Conver/ions hove n.giling le red formeler,raning undcred I it beecime o necessi·y la hove c=cess 
boled,nis. Firallehepopl.rwillpropose conlrol :2 1-115 11, nci.puyincnt The eedncily Inoidertolunconellicientlyoso 

o concepr.,al dato model Iho- con be used lo di,odvantage hawever is thai ·he or#ymeni husiness Access /0 e ect,inly Ilier, Decorne o 
benchwalt exisling 

at 
frelern# systern. ond lile·e, w de,lie req„ireS rion. irileriscinple, sor,0.ecurion,rdr•e.resa rie/ere „iv/e 

assist ulil ly n procurIng or de•loping maragerrant os well os P.irchose pulten, legal ent,lies wonted to hove access In 
fufure lering bysiers TI,15 poae. forms onols,s iliarderiu Idert,4/55!blecommof eqe.[Ill·llY to Ip'ter their hiestylo Ultrn/ely 
partofo,nin, disserlolion fort,School / Ii,ii,pe.irri eledricity beione c p/m dilver, resourie 
IT Unive'sity d Pretorio The r,4. In ·he South Afncuc eavtroi,inent bot. where it yos seen 05 0 bcsic $0rvicetha-evely post 
diserlation will cover,his sub,ed ,n greoter Ind prepa,me,11 me·eol q dev,ce5 or e i lsed legalenhlii,Se//ncoisanttledto. The 
cek],1, whici was :ir,i,]ted from Ih E pope and n·elering systems musl becopoole of foe th' carin legc' ertilies car,01 oflord 

elecfricity leod to lhe Eledricity Basic Sevice Introducilon to a metering system Scilitrit r,g hollilype. T is Is often o, 1,eved 
Suppor Tariff (EBSST) wh:ch Iimply tia+ b, Inleg *ing exist ng billing systems w,th In Soah Airic: Moler Ind elecifi.,N IS househol.k• thai coniol ,/Hord •ce 55 10 the prepoyment n·elering s,5tems .he evel supplied to end users by / hes These of eledr,clty will receive G certoln omoi, 11 of free •i•legiolioi, varies however lilli I 

u*ilities are e 'ter government owned or / woys Ic 01 least achie,e elearcily intego*ed per molh. 
regulted by government bodies, and should rronogemeil,•mlction.Do* The foctholelectric,Ylordwoter, bAcome. deliver theseser,26 in occordonce -6 Fic],·icc|l, dr,•en resou·ceir•plies !1101 (red t r.]lionollegisaTion Ihe Municipaliyslems The reclly 01 our metering control procedu es Gre nt <1 sirriple os Act. the Constaion and 0+her forms 01 en/lron,nent ocny,r, access to Ihe sewe iri the cose of 
legislch/„prescribetne sindard/service In boulh A{·rco .he me·en,·g er„ronme,1 non·poyinerit. Thoproblem .;faor po,frent fo be deliverad as well cs righ¢.af the /.lit, reles to melered F nts # se/ce delivel, wa Gen oddressed In 1990 0, ·he to rece,e po) men, br such services, The with·he sewicesdel.eredmoirlycons,/ing intioduction cf the ona way 
M prepoyment ser.,ce 'elliery wl,I be L,!.Prl k) rel, 3,1 of elecinclty ond ivoier th/ cre used m meier I· vics oelie:ed t,ni d -he con,6mer 
C Ii|ily de|iverieg water. @ectne·ity os well resources A previous sechon has provided will buy eleclric,1, upfiont und thot or as olner se.,ces . end·users. Otler cninim//5"1¥les·inSM'coard "ed#*·disoensing rlevice will Men 
servi•e, indude Ihe removol of 5ewoge crid how Il·ey rreosure Ike resou•ces consumed dispense the resou·co on y *en cred,1 • hou,ehaa refuge a,id the levy or taxes 10 0, rons Jmers. h Ihs ideal w/fle the concepl ove,loble on ie device. 
provide,i.amoirlairmu,1 r :3/ir/sl „i i i.c of o relered resource makespe//5-e 
6 as roods, public open spoce etc Thesedevice5wpieinstolledingranumbers ow/inglhechent/,Consumed./30/:e, and »orn alone hos 
The in,lolled over teen. reve "ue monagement will be used •ecms elemer,tory Hor.ver, sl riolo ·he client 2,9-mi linn /f /:e,e o„·woy #oreferfonpprocessolcolectingreeenue orepoyine/ 

no,peythebillortomperwithilleinst|lo'iol 
lor malersinSculhA'rica•00* theserv,ces provided In orderk) Thereolity•hot 'naroge /t r resource colsg„g Iccotion (RCL) „,ie struck th, int·lering -,cecelimondrevenuemof,Kier·ie./.lhe i/Jslry *cs thai ·his 

•ilit,req••esorneier'i,gs,sk.,i "f some d procedures will,olve th ,„Ide#//cred,+7%©l•°°d techrologyalonewatheaiswerlomn 
This liyrnen' of se./. 05 meter metering swall} 1,1us be I.I.'loill. r,source such as vill,ire un c cel ohone, ,vere tomperecl with to • an invento• of all pon"Idellvery get unrelered access one exoeds to oe simp!' cul 011 from the ¢o the dislr,bpition /4"k The (POD], ossociated meier og devices. issue 01 non- net ork i{ pa,ment hca ro beel "de In 

addresses.lor,Hs poyri er- 92q•,red o *d end.users, aid 'e co58 of waTer old electriciTY, 11,8 si'uo'ion monoge,I•ent Inte•enli(r 
ulher th{.n o 

• keep ond he aoip I repor· 0,1 the is sornewl'lli.nurecomplex tech/09, intemention. Todoy 
one l f·nd inal fronsarlions generaid belween well 

the nor,aged inetering J?em.,y of ri,p 5/,m, Afric/n me'EFIng utilil,¤,ditiend users system%havemol„/mentnroceduresin ploce Inviro,JOJP,Ir 'Anc*)evel 0/ 
Tne convent,onal rilethDd of monitorlne 

meier .g purchasepalter,13/ one *c i 
reolilyollhe Sou,h resource coniumption m by using / mete,ing horde· 10 Lnderskir/le prepcymentr,iete„,n orderto deted /55.0|e 

-ey,cel/,sre(]don,/Derbill,i•1+,6. The Afr,conme·erillge,vlrorl,nent,IlignecessoY cases ""mper Taisfollcwedupb, field 
Irl'11{hii'hespeclf///511'napoliedto,he •c look at aspects mal cwed the metering Ir,wihonstodelenniren+Yoparcularooli 
consurrollonondobill sgene.aeondsen, m,ronrr:entonomac/-,meso-(]nd mi,r„ 01 delivery ,5 rot purch€,5,ng electric/y 
lotheend·userfor pcyment /,s isreterred to le•·el Thedellve/0 [ I•ri•ic <//4/lectrialy occording lo //*.IC pur//5e polern 
./.po,nlerll ilelerligw51em services & pei'ico ly 'Mve' I South Aff,C(, Il one wojld 0/9 look 0' Convention/ ord 
In le ./LI. Atricon environriient Ihe. is o,ideve75©ull,ATriloil•l*o•w,deredton©/ onewaY!)reoll,mer,n,ele•,r•r•wou•dilnd 
€]|50 a very |Crge corn•Jof,en! / :ire/Jyfi,prir c righl to bosic oc:ess o se resources 

th/efe are tws .=l ospecls to these melerngdovlce5 Theprnciplehe·eisihct Gi,Li,Illqexoloinedhow'hls. nor-comple• 
Calme me*er,ns,ollotion!.1hotneedlobenla™]ged * end u.ar ho: u rest:,irce d 5/ensing S to·ion regaraing ht·,wite dellvel Inbol•convent,(colon,•, „•,•••=•r•,t 3-ce rather tor, a convenhor,/ meler [i„i. I lorelectricity cna ikof, be opphed for •eler instol /liar,5 one lie eostomo•ge'he instaledoithe POD, ond ilcids,¤ 113'poy water:,swell Acculd, glo/oun'ele¢rk'ty revenue de.ived Am the INal'ation 06 80|| 

/e ulility in orde' to obloir credit on rhe storled / as being o resourre drwen by as the delivery oftheoct..Ise. ice 
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Desta Power Matla with factories in Booysens, Pretoria 

and now Cape Town (Power Engineers), specialises in 

a range of transformer and related products. 

b 

Distribution Transformers from 16kVA to 3150kVA 

D> Power Transformers up to 40MVA and 132kV 

& NEC/NER's, Convertor, Auto, Rectifier Transformers 

b 

Dry-Type "Resibloc" Transformers from 50kvA to 5000kVA 

t> Miniature Substations up to 1000kVA 

b 

12kV Oil Ring Main Units 

Power 
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224 POWER MATLA (ITY'LID Engineers 24 
56 Third Street, Booysens Reserve. Johannesburg, 2091 Elliot Avenue. Epping 2. Cape Town 

835 1717 PO Box 44, Eppingdusl 7475, South Atrica 
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Reo'rly or #e Sou,h Africon mefpri,g Reality a ine 50/4 Afr col, nule,ii,9 5uch dolo & the poin! 01 opplice-ion for o 
en•,renmen•.Mes' 'evej env•=* /** service and .ithout proper wo.k flow 

monogement*he instollotion conirom / South Aincanul,lite,aracunent# Jndepir,[1 InfouthAIricc there €aw,devori*ofpoinb r,01 pcss Ihe oorre< cadr•ssing do# bo k / c re///u,ing process. which is prescribed ol distribuflor in *e water ond eec·f,oly the it ·he b,theMunic,poIS/lem.Ac/(2000) Twre d,5tflbullonnerworks billing system lor capture - thot Is Th-rongefromvery billing .,Imisequpped b occept 'cul of cre mony debates onthis subiec/hai/not arge consumers Thol require :.pel o Ibed *e ord,no/' addressing re•rences be di5cussed here. The effed, however. Is Iho' rrie E·Tirg devices 10 "neosure comum plion 
re•<tunng hos h.d on imooclon,heaeliver, orid demand +Dnformol housing n rural The dala elements required for o 
of se/,ces Iho¢ i, sign,ficont lo melerinil oreos Thechallengesposedbyourrneinng conceptual dalamodel 
syslem, n ul,lifies The lock of proper enyronme/on khe micro.level relates 10 Iliso knowledge Boimp©Morttonole Ihol forlh,•suppl• monagementang sklls rcinsfer +he vanohons + oddressing systems used oreo tiere vill 'ormolly be c cne to M hos led 101hs losof experlise of /44/0 lor meler Insto!#hon, One moy findlhot re 1¤tions'ip belween cadistre, RCL a,•d POD ore ro longer in fhe serv,re of utilities -his *,e conver,dion/ stree address ,vill gel yox, of hosleflo u ce,tair lyDe such as wo,ef or eledncll· voir innppeopledomoir,/our 4 /·rlolised po•lolocl•oriae, but In other words if one woulc 17 to locale Ihe /9/ tra i, still in rhe /xess & be,ng tre Re some addrets,ng,pecittcct, a 
2222-3.0 Unlor una·elylhe wheel olsen,Ice 10'olly inodequite in informol electricty rmeter for example. it *i d ©roved. oe 

housing areas 
i. ryar./be.lopped po„,b|e 1. on|, give the codosie. 05 t accommod/e ord ·urol oreas such as farmi 
sechal es ond refere·weand ·here would be il ,s feored that intagr no omb,guity I c Brund [9] 405 iden/led f ve d Perent os low,erethe R/L or he POD would be ng smerr d.la may suffer from ihis oddrassing specilicotions perla,ning to o Snould 11,ele li* been more -holone RCL 
inln/ chon 01 prepoyment rrele' in ' 990 por,+ 01 deliver, (POD) or resource or house on c 'ingle ccdasire, th 4 wo,|il hos ir,rodu[ed w,111 it prepoymant ve,•oing consu ming locotcnsIRCL) nol be possible - one wcjld Ike„ ne/to systems. Theexis-ingb, ingsystenscf•ilites 

emiequlppedlovelldpip©Nr,ienili*eis ' The Sune,o, General'a s{3' „ imberfo, spec# v.hlch R/l w©5belitg relereneed. 
ond Nd •lone vending system& ertered Ihe oregistered porcolof on/,ulsocollede Consider o typical niorma *asing 

codoslre Thedefinilionoithis number melering systern The enl re meler de™elopmenl. InSuh A[r,catheregier•ol 
con#/rallon ./.se 6 mog If lh. lima liNly doe5 not ·lecessarlly point to o sIngle olihese housing developmer,15 ord olihoug, 
seporole fro• Ihe billing *m. This podygor, in Soufh A/ca However 9 mos' ever, eforthas beer morie to ens'·p thot eac. 
seg•gchon of revenue s"ms in'rodia coses it will be sufficierl to ccom on house or RCbs situcted o on a singlc codaslre 
challenge s *ilit as when,1 come I Rairafonnalresidenlioldeveloomenl revenue Mhproper/reelnamescnuriumbes,nploce. 
inonagement und ser, Le Wiyely Ming • The '04 plcnner's' relerence nun·her this hossimp,whappencs 010„r,/ The 
syimi in South Aincon uti':ties ore ollo i'Dt Th,Minefied/»tion/]he SOnurroer recligoflhe•housngdeveloomen/sisthal 
equ/ped I cddrass the need for se.,w cndisfele,/100,thesland. u|oloreff Stor!(Inumbersareu,ed/&'house numbers' 
eelive,y A b,Iling syrem Is I• colly ocrx,Lil•1 numbe. Thereason-hythisisslgnllicont end.hop/reetnomesored,Hew#oHicial 
clve,{ind olm5 to ge#te o bill Iholcan be isbe¢aasethetrensu/dspn/ment whill /coids. I#streetn/meseK,/Ikeyo//Isonol 
lelivered 10 0 legal */ re,ponsib . for mos¢of the+Imeiryand keep on accurate we115,gnposied o·Id her•e the streetrefeence 
po,Ing,1. One would h/ ¢h/,n most c•mes reco•dofills o mbe, The 5Gnumberis s¥"m doesno·work to.trlese developments 
|ego| enlty's postil "dre" 2 i' propery digits Icng or,d C, mbers/me lo work In ......, Il !5 more Teol/to u•e the 
coplured on billirg Mlems, bullhallheph/•ical MI wh' m the stond number is only 5 9 Anner" r@erence swern, i.e ka cdd= 01 le winl of delivery is ab5ent or nol dialls long Together with the sto·,d wK ed oreo. / some 14041 housing 
odequotfliser.:ceilel;.,4, number Ihere „ 0:50 2 sub division 

developier·b ·hepr•edureol5ubdivia,g 1. orde.10 deliveron effedive used lo identify torm ..9.lone i,ee[is numbe. 'hot Is le cad.sl,e or ond p.cel on which lie tiouses 
to be'ble 101©cote le noir· d delive' 6 portions Because & number is no' 're •ituoler! hos been Ekipped In Ihis€oseone 
var,0.5 re'sons such os meter reoding, unique onsolsoneadstospectheoma •vould lina Ihottl.e rel,ors hir. of n wh ch Ibe RCL Is in order to locote it codoslre /0 
inslollation irmpediol,: moinlencrceek O.e RC[ i5 one to many IIisthen ol,0 • Slreel relerence s/em. This refers -0 ,[,1/,Sible 
v•}uld And thot in id ut,lihes Ihe re,enue lo 

the conventionol u&elhe'cilyplonner·s' slreel nome and r,]f.Fenc,35,slpinsince 
m.nagerne.- of o melering s.tem is 01 Rels (]re ,ill lead silun•ed numbers,slem thal inthe one lo on some stond It 
odri,m eed by Ilie •reosu ry departme r,1 ard •vould be #c e le©sible 20 RCL in 'ni' nreos F)r central usa Ike GPS 
se,vice delive/ b, It.e e.·•gineenng departmeit coord,ole 1]usines5 districts il ,5 flecas50/to indude refeience gislem in Ihesgorm 
o nd The# com. un cati on o r do¢o flow be 1ween bu, dme,'oma end,wd „un,ba, 05 wei, Con,ider o rypic/ bus,•le'* d /n/ supply 'e I deporlmri,5 not whct it should or in order,c ge,to.spec,fic RCL, orca. Inabusinessdistridi>nely/,celly finil m.,/ The.,ill 1, */misalso,rocuredand • Coord,rate reference sy5¢err In rurol 0 E•ngle codoslre wit,oneor more building5 manoged by the bow depodne,1 ond his 0- 05 well as inlonnol developien, build onit Inthesebuilcing•Thers amseve/, 1,»le to offe, ·he engineering deparlment in stand numbel ond 'treel cddresses RUs each wilh ore ¢be,rown POD n The cose of ¢e,ms 01 merer monagemenl ond othe r m ice frequeril, unovoilabeordif·erfromot•kio• elect,ici• Fcrwole[ the Ltilitles normally 
del,very {u,clionolly. The enginea. ng tecords In lhese ore05 il mcybe Ickec,nore neces50ry =re ap/oach /hoving asingle 
delx],tnie,i nioy *ry onc till 141s •oid w th on elocnieo/lbus'obolcoordinate vigle'POD/eo/ca"re Th,sisopolig 
orroy al fne•or n,Jrlfigement 9mlerns 14ot runge andoglobotposi·icnings#em IGP@is decisiontho-orQI•6•evokedout•pud-1 
f.am Oom Piel md his tokKIa' oddiss.ng used lorecoid end n<,viate To o RCL. 5uppl¥ cons,deratons The {0/ is inollhis 
random mainken€]nia calls /0 mo» • The POD,dAspngsynm,gonaddition P©lic¥ saves the ,/ilities t·orn endless 
sophiricated metaring syslems thol inlegru·e 10 4/.Flhe RCL C..iderc lom. where proble,rs regO d!/ the config/rolion id{110. 
0 billing systems, le cribu t' the lo im Is two kilometres mele: reading, billing und re•enuecolledion 
One moyosk W ellterpnse resourcoploining 0,0, irom le odiol meler Ink"clier The bus ness o,slrict has Me lendency /0 
(ERP) s'.lems will nol brdge fhis Theaddress g" e.ferencal/the arm or RCL chor,ge os ks,nesses cio$e down ond rew 
However, on •he one Hond. the reality „thot s inodequote,olocoteths POID In thele ones takethe,r ploce -sl·ops ore divided and 
. I, I salecl few ..%,n S.Jth Ifr,Ce, ca t cosesa POO oddress rloi l. odded'o ll·e coe/Ild,]led cio.d.(J to the need of Ihe 
offo* the luxur'y of such s/ve,5. On Ille othe, Rel oddre55 thai moy lead one /s' the 'enon' ond the elec,„ciN PODs normol•Y 
hand, these s,slerns moy lack lha fequ,red „ago,1/kmdowniothepump']tle chongemihthern Agoodpoligwouldbelo 
functionol,4 In oddilion to fhe problem ol ive:• *ere the POD 5 silualed I may Instol n POD bi the building and •el the 
fragmer,#d syslem. there . also a lock 01 clsobe€]GPScoard®te//Pinpoints londloniso•o•subico•rgl'Coni·Jndion 
dMoworehoosingor wArings#ems. This 4 e posit on 01 the POD mIM Allhough'u/heraiscusion(m/,5 
15 ..ece.507 10 .wl on# banchmark the -rom Theaboyeitis cleor,hulthevorieho proposc'loll.beyon¤,h43••,•E,of,his//r 
inte@,40/lhedato. butalsoloproducegood adore55,ngs,sirshoge*coeuilered forill • would also makeon inleresting re&•r€h 
qual,4 Information M monagemert tnal ]•e 5ervicedelive,•domo,n Operolorsof lop,c:lodeterminehmmuchog]e•tic/4 
•nouldinlluence decisior·moking billing systern, ore not equipped locoplure s being 'p,· n. 67 ""ss m order k 
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o,cori,roc•ethesekeqi,entchinge,os*ell /:wents/:1,11:liepresentin/ecorce#cl „sten thot cotesfor sewice del,ver, ond 
05 10 Indire/y cdmirlisler fhe electric,4 dolo model 11 m now lecessal,0/cwthe revenue nonogernell·on o single pla,forn 
accounts of buildi•gs or· behall / land|oids re Miorships thol shoul,j ex,il he·wepr. triese ERP sys,ems enceovourio ochieva Mis -lie 
Ina busines'distrleone wo•:dols' finc o F,g 1 sl„+Ihe. pro@•sed conceptual data cdver,1/ge af th sllpprowhis thot the 
many to 0,9 //ship bet,veen codost'e model for in/ir'/ minue minagementcrd operotional dot is s!/oted on o single 
. J RCL The ·ac· lor bL„Wing names e•iv se•ceoolivery In/8 or'pos# concepial plolformond doto./lion con tole.iu. 
01™j thot d,Here , LJI,115 h„ve nl.mbers allows data model +hmearee •·i na·,dc00 elements atthe-Imewhenoperotor, enlersuchdo·o 
one to use the streel ocdressing syster," Ihalo•secondaelolhecodos·re, RCLPOD, '11'1619peof syslerr ,£¤9veloped pinper, 
lon/isthe building norre and unil numbercre Meter,Agreemento™negoIEr-Ity(colledllit. theoperolonaldoloconbeveggoodu,ir 
asospecifed Consider'Wpirn'rurolsupp, 
ored where the Rel ond POD M no·mol y pr,rrar, FIE,rielils' /4 Ind, 1·ed In ye 'low . wou,d prob/bl¥ mqu,re I,ille 'cle•„, ng' for 
5ituatedonalorn rherernig•,t/morel•,an These ore To/. Debt, Store Location: 'Jiilily worehousing The disadv€,<toge of th,5 
oneRCL 0,1 0 -Imiond ond Area Tha ierondory eler,e,ils r ie there approach isthotolder Nysterrs are becoming thusc r•c·y·arine 
rel/,iship exa belweer codcstre and RCL. to complete te /0,1/n irms of r/elue *lurdont ond people need lo le tro ned 
v o form own it r,or olways po•sib e to monogemorrI/rvice deli€y according to -he new */ This a. ts 
soe®thewdnameandthcreoenorood Themodelconberopliedlouuorn,nodo·e ;910(]rostlya•ercisellalmony<Jithesmoller 
Corslreel „i.:nherl. Thus he/feetoddross ig Vie ieolity 01 the bcuth African meier ng glilihes /Ighl not beoble to offord Be·weep 
systerr: will nol „Hice fo- Ras Ihol are 5,rs,ens. -he model coi, live wimna sing'e -heohoyetwo exlrernes/ I.tegrrifior, ihere 
stualed on forms Treor/Mooptons melering sysle,Y,/rcaa oe fhecolleclionol enstsolsooninter,ned,otcapproochwhere 
either 'se the cod„*e reterence miern M dito +hul is s,luited n voriousysle/,8 - OS exist ng systems a·e not 'placed enlirely 
uselliecoorcinaterelerence•len Ingc,/e relolionshps,ho,vnexist /-nis bulrall,e irtenri·edoid „doptid tolutfil 
If one 100<5 at the s,pe ct the {arm orld cadeslre point I· ,5 Imporlunt m cons der Ih/ ·he above Ihe s{]i•le obiedives 05 Ilic ccpr•Lep•uol data 
Ihen d rrakes sense to oddress 'he POD model ex,i lo some degee In most billing "*I forn Fi' 1 There are examples 0 
seporotely Fiarnle RCInih,•cose Consider and vend Ing systems Th problem .... sucK ende ¤ vours ovailobip in Ihe Soul 
Nle POD // s s,·uated o the dolry on ·he is thol borne of le cato elements end #eir Alricon morke The 
form, bul he house or RCL !5 quite Bome clt,ihu·es ore rontained M single k.:ile that advolitoge 01 this 

dIstonceawayfrom' lionewerelouse/e Requ,re5501,0-10-G"on,noTder'alive 'Pl'odbis#haleK,st,ng""50/lomel? 
retoined ond I ltle lrciril HI JS coord,nolereferences)/emlortheELthen therel/04 „psos,no cateo elli,red 

le coordinate s,ou d indlicate Ihe p<.1,•t of -:•ke lor 'atonce 1|•e concepls 01 0 meter. The disoch,ortoge of 1his op/roacr• 1/ho· the 
4 to 'b5 RCL orld a second ir>ordii,i,te poland REL li s very eosy to house these ownersof difien. ':.ler,15 noy r.,1 bo v.iIi ng 
should be used 10 Indicole the POD Let,is elements with,r 111/ sowe luble. Tbo* will t > iniegra,e Ind 11•/ -he respons b i ly lai lhe 
ow cons der whic, do 0 elemenls would be however i,Dly t™00 Die to one re lionship weral| success does not reside wilh u sii,gle 

ul,• to rf*lnage •ever. as well os se•ice se,viceprovider Ilone.ouldcons,der fhls only ""-e for we9 ir. 111ese *vi•o•mak • clready 
con ex,st hplween ihesee ements. Illhe 

iic,miallsolion "*,mbn 1 w.,ld be 10 *.e u,i,W 
nf or/d 1,1 previous se"r, one wo,ild 

ne,d sed,on 'e concep / do• 
0 will dvantage to bet//hed (]pp(•Int Dne <,n and lEe development of service pr'• derto 

uirelhe•otlowingdomele,TieoN· toke the datc model w,1 0150 bedisc•ssed in *;s respo·,bilill,1 ·I,e ,ntag /,or, proce,5 
POOD, m 21 W del,very -his woy ona could reduce Fe burden & conteld The p{]per has o certai, bios to 

• RCL or "source consuinirg iocolion monoging ·he integrolior orocax. Tlie resul. prepoble.•inaterir'gsystems 
• Cocast·e 0. registered lind p,ircel ofin-egratior ofservice'le: i... 0,•d r••enue 

'h. reasonlorbel/gbosedtathep/poyment mancgerinentconholdman,•adve, • -egalentty agesfor 
meler ng s,slerns is wi,Fle Prepoyment ·he ullh· The rosl impork:/ asped ot • Aleemell meleang devices e •lered Ihe morket n•ore or integralior lowever ,5 to se able To make • Tariff essieriyearsagoand 0,0/htwilhthem le decisiors ·hol en pos,lively 1,/uencm the Ir,(,ed,lonlole,ooveorewould/l""rd segregahon of vending sysirrs trom u·,Illy delver,ofse•/e,·othecommunh.Ino/er 

to be able lo icen,4 *ilof "Ppens " 0 1, ling systems. to del var o better service t* 4 lilily needs to melerinq dewe wher, it s * irstlied o· on I) 
RCL. 0 these rne,enng devices ore merely 

s n 11,5 domoin pariculorly //re beabelofund litn·.prgecsondmolnienc:lce 

removeo o.id not mni,aged f hey cre bound intes/1,0,1 1, conaered o necess,1, rother to ex:s,Ing Inf•ostructure. 
thor,3| ix'. Y <Elrand 191) 

liel I. The...ept • c k./. for ri It is d.HKal to sci vihol is +F no,I 
m. 1, necessory ond the policy 'hot 4/¥/g /he dala model imporant ingredient for 5UCCeSS is ittle 
accompanie5,1 would require Iho• o meier quol,1,01 service deliver• Iriril rilo ;votes The •onceplual dot] mod* 05 depicte,1 in 
a wcy' has o section F/. 1 car becoplied 25 0 Eundebon crlhe people lo pcy their bill' 0,1 tirne or I. il loe 
The meter orrlve' 01 ·ne utilily Trom #he illeg,Jhall of revenue rarogemenland revenul prolecton processestl·ot en•ure service 

supplierond if bullycori besentbackand delive, The wodel docs nol imend to be ' °' 1he Ullify hos o steody grecm of 

lorth From the uhlil, slore Ihe meter is mjec imgf. in th"'Inte@ded '*m should income? This que• Dri le[:,ps us wi•h o 
looninbiallationconlroc•Orwh©in•llsthe no•e•lesornecklc#•uive Ilro,he.se™es chickenondego'sit=Lon *Wiewerwheis 

meler ot on RCE. Hopefu Ir,ha meier yms as 00 4*ollple 01 0 inocal thol wili be 
Ctth,5 locaTioil lor most 01 }' llf€span oblel(,cater formodellinghre'lilyof 
However, H necisory. o niointenonce ./ riete,ing er.vironme '1 'Id enable 
contractor is outhorized to remove il frow decision nN]kers t view inform¤·ion 
"S|ocoliono,drelurni140¢heut//stora If holisticolly 1 .Illy I 
len·,eterls lound,obedestroyed or broken n e level 01 integro·ion may .a,y Al a 
beyond repair , shoold badegoHY,»fosed ver,basdeveld.kgrote,10ge,0 migh, 1.or,Wcainl I E••El 
©fond moved to the d,*/sal location The decide to keep exls.Ing swarls,n ploce 
above bosic doto model gllov,5 f/ eflic,en, /nd only inlegrok 01 0 dofo warehousa 
meter Me cycle frack Ing Nole thol al' level Whot would be ir.i[©Mont in tlils 

oco+Ions ron be spec,hed os •,ch In lied/to co•e 's to consider Ihedok capiumdcn 1 r- U.1 .40© b-- - 

modilindtholeoch localron willl,oveal yonouss,•ernsond howtniscouktbe 
linkedwocenlfoldotawofehouse -he 

05Socated legal enhly Thalls responsib'e wareh<lise #hense..6 10 Droide 0 - A+49 L-• 1©rthe mefers. This adso (1!lows the eng'nee, ",ol,5'Ic view olthe metering en.,ronmer' 
k> elle€tively Irock the meier a no , 'imatel' mdelled DY the ent,re coilection & 
COwlthe /6/ /Kide|rvery ' fe.5 De.sion·mokrng wi;1 be bused 
The prop*§ed conceptiol datc unte#whouseddw 

model On the oiher hund o uhlit¥ migl·1 decide Fp. 1 C•nee.1.oldkla m-d ..lic-d-eM- 
. procure or develop a meler,ng The /ewous &echon exp./ined whot dafa 7.-gmem onU ••,ce dellvm 
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Implications of economic and social 
objectives for electrification 

b/Prof CTGoun·. jeoonmenio{Elect·i/ Eng .per,ng, Univers,t, of CopeTown 

Elecrificalon Is a. electriml engineering octivity. The eleclrification networks are planned, designed, built ond 
operated by electrical engineers and electriclil disinbulion utilities. Troditionally Ihe utililies hove conservalive 
management so it is reasonobly expecled thai /he investmenfs in electrificalion have been carefully assessed. 

Severo I new liwinsh, „ lear trle clties. ba for 300 000 connect ons per yeor for, 2001 
durirg the 1 980. k} house Ihe in-kx 01 *col ·„7005.ard 25000Dconnecloyperyeor h..... pt·ople {rorn rum' areas, emphosise< Ihe i.„, 2006 to 2010. Ho,vever. ecent 
w o whelhereellga ty,hould anc could budgelary ollocoliois i,dicate thai iliese 
besuppl,adto/oorfon,Iles Inmonycoses lorgotsmlinotbeme•· [3] Even/eng,ven 
wher e ele.Irlrit, .vu s o .al'oble. expers ve access /0 elearicith, 11 heraine evide/ Ihot 

1. 0-- technical *undardls. unece-lomic torills or· d rrony .0/1/ were ·Il poor . benefi· 
bod debt moded,str bulion unv•be subskiria ly/ri t,end hevole·oppeo of 

- 10@E ,= 1- 1- t- m in Abusine„sfraleg, processi,iue/e!98& pron•,3672 iree sexire, wes re: op,sed 

1 =:L=-·- -12:kit j Ider,Il'led Ihe.554*01,1-0 sig,ilicarl Proposals -or 'poverly•lantls .. promises 
socio·ecoron·ic Derefil frorn o nol,Dnal of Irpe elecrici• i·ldicole another reason 

F• • Ces•rM•ccwon '99*2001 elect,fi.xmon progronne The Elednd¥ for eleclr,1,"21,0,1. neither econorn,c nor 
Hwe,er, other oull,„r,/les, Lrlclud,nq for/l"prow/mmecommenceoothesome sol a pconomic, bu• 1 he sociol ob,eck,ve, 
natini /1 and local gevernment and 'imethMSoutnAD,costaidgoingthrough of/vertyollevilionond oollt,colsuppor, 
in-eniat =101 de•elopmer,1 agew es, o so polif'=cl [1•(Ingefrom aporle,dto o brocdlY -I•ree db.re,11 06,eclives cen be ident fied Torgels defined by howe same responsibilities deme/.cgovaniment. foreleclrifid on then for Ihe N.tiona Flecirification Forum elecfrific/ion in Sou the h Af 

were ica 
/ have 'heir 04 gools and i)riorities foi odopled by ine new go··ernnie/as the init'°|4 ecorernic, lal,soco.cor„micono 
Socfol ail =Iomfc seve opment Fesuhing NolincIE'drifilcof on frogrornmeln i994 •Cen'Jy5oooJ Uiua|lydijfeim'•tiole* 
in mul'!Fle obiectives for Impleme'Ing Ths achievements of le Elecli,clforMI ore needed 20 reoch dib.„intoblectives 
electrillculion Tnese inutiple oble(1:ves ondwional Eleard,co ion Progininnie• e Ctler, conf use the Fiolicies, perrept ons Qrd The (unblobility 01 eledrificallon 

shown 1 Tobles 1 0/ 2 The iirbon oreos 
optimisotior of electr Sc/ion. TI•is po m 0' eod¥ Re viabli·y 01 e, wom,colly cl,I•on semed by the municpolities were Int'{>dices o concept of electrlic©lion Air fibslaril'/I' elecinficd, wilh op"ximo¢el¥ 1.8 electificnfinn is o simpie ousiness coser 
Durelysociol obleclives. Itsho• leconcept rrill,0,1 domestic i islnrvcf before le OP'colly based on firioricio' niode sof net 
Is nol widely pecognised In/ead, most Frogromm05 sta/ed However. Eskorr hcd presentialueorin-/inalroteol'efur,i 
aeclson•obautele.Irhcolloncrebosedor tewer,hon 1120004„0,4 cus•·ne,sir Tle or. ysi' of eleril,1 collon for 58.10 
modeis ihoi os.une elecir,ilcallon 199011]. 90•osres-,belor/egrecter acer/ med,yalopmer,5 w//4 regearr/ed 
contnbules / economic or,d socio· sh,•reolnewelectrificot,on.Theoverollexier,1 a Wrepodec Despite d flerer,ces in details 
economicde„lopmer/ Thenovel/odelof ofeleenfic/lonwisircreosed froinnbout/6 Iho, electrific*•hor 
socialeleark©hinleodstoleodaphon/ 96 of households M 1990 w 's generally assumed to 

decisions difieren, irom lose token in m/9 67% In 2000 Thene. cornec}lons planned su oporls developrienf by cor/qbuting i 
and mplemenled by u· Illies have or,d red„add nce "'proved education heall c nd the s 

con,entional elednfcofion. 
theplectrilicolionargels were reached at M services lat bring cuslo,m,rs Inle Ihe formol 

-h€ poper is based current research into end of 1999 As c resull, with gromIng econom, througl· impro•.ed prod,Il on 
clectrificalion thot includes techeolog,Lol. ,•opulolion, Li,bon,5/lon ond t-,finir-:tructon Extens,ee lilerall,re shows thol orgo,isot,on 
finoncial, institut ..clonde,hicolospects of ne,v hollm, the percentage alear ficotio, struc:lures, toriffs ond lechnology hove beer 
Historical .1.clmcallon in Soull, mkmhadinsomeregiolish-k'ler,snce developed on the basis 1110111,„, should 
Africa gie h i glte, li urereoched in 1999 sup•en Ilielden' / socio·economic 

52/cho/enmotledmmoleteelear,ficnt,on obledivas However, Ihe pro,e/5 do not 
•Electricit,-for All /ored in 1990. bu 
electrilication in Soulh AFfica /orted o h,ndred 4 2012 Gov e.nment commilted ;MeN to olwoys meel rill the oblectives expected c 

unding bothgrid and non-gridconnediom elecir,Ficalion beccuse. pos,ibly, Ihase 
raars ear// E lectrilica#,en slaned for I. lh, 07"//te of RJOOD percor,r"rhfan iurlous obleal ves are nof d,Ilerenholea 
ecor,or,1•r reo50ns• lo raduce ll. co6• of 
n. ining. ret¤ted industrie5 ond the railwoys 1991 1997 1994 
The convenience ol ele/ric,ty lor lighting Esl:orn 31035 1455. 208.1 254383 
induced the municipallties To odopt itfor public *go••-. 51438 74335 107034 164635 
and privale,upplies, ond ihe governmenl 1/1.,Ihir 

recognised the„npodonce of controlling c,/ B2470 219857 /£5 418918 

©wn,-g :h,secononxfunction For 80,eors, E,We 1 *,0+ d,·Ile.•• •On'lel,•ni U E•r,n04·4- »Ar. # I 
economic5 'Be e|actnfication Socio 
economic eleonficotion developed ir. So.,th r-• 3924 ]995 1996 1997 19. 1990 
AInco du„ng 'e 1 970s ond 1 980s when, *,1• ¤COD 300¤ 300000 ®000 300000 1750000 
sourred bypol,/,col oressups, Escom (which •--17/. '00.0 150000 ·50000 1.000 1/0.0 80000' 
become Eskoin m 1987) wended subs,dised e-/1 400000 450000 4500® 4•0000 450® 2550000 supplies to ru fo| areoj Even so. mc.9 farms UZU-NES 478767 -...91 427 426 443 ?90 2 669345 
were +00 for from la gn€1 10 80 cble k} ¤ flord 

wilh Ihe 6%/*A,nuuiR-96.lic NER,eg• 1996·20011 supplies el tile high d associoled I.-.2//Id lor,rl,c,101• ... IT I NEF :r .. Ird K.£1. 1/chnologiesondtar,Hs.henin #se 
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Triere I, 1,/e publ,shed evidence of moresul#/emchrology bring,ng down le h/, energy mpacily ond posibly weAcient 
elecinticalion undefloker, 9 purely 5/CID Coll/conned,0,1 1.5 illus•rill.d n Fig 1 pr.cedures. 
reosons,,ho „,wth-heprimory ob,eclive o -he scole of *e • 04thods.,poortand oidsubsdies,/Aere change -05 such ·holt 
poverl'f Clle•,alion Ho•vever,lhe conceplte u>nveiltional •rol convenlionol 'dels of aleclricity L i,lifies M•'. and ch. Irles social develoomentor Firt 08*'Non can . #Ilen *.44""id Trricric Ail power of 
bao dnver lorelemifical p i, demons¢rated ele infidion. It •vo. generall, accepted Iho· 

govenimenl r,Ilirialsdoli,inc,185,1•dividuo| 
by Ihe eledrfi, alior· wogre55 0/ deasion capitol in'veslmenlcosb percustomer •n rural hice b' c'starne·s wi/ limiled i E is. 
mo<ing in Soultern Africo. The cog of e actr fieulion am nigh, out *hc evidence 
ele/nircationhes been 4igh Soul•Afrce irdico·es thal approprlofely planned // lajoulham,Alcc ij•e Jolepihheedo©wer 

has spent eve. 910·bllhon new smensrraybenon,e•expen-Illwurbon statons,JAInglo•.grodecoo,oi,dhelcrge 

connecti™irlhepositaiyears -hacapilal 'stems The nati"al overoge (055 per +20 'tctions-11,·hecapocit' loregulite 
oves:ment in di/r,6/,Dn exceeded ihe conaedknio• L*,1 ond rufal eledrkco# the uneven seosoia| wir f|0¥. hove 
investmertinpowerst(•lion:ondions,nistion in 199.50nd200 oe/lowninTable 3 The ecoromiesofscole-hal],eno·yetmolched 

in tne some period Completing unleerso Overogecostof urbor electri{,cotionappeo·s by-ne ec·Illyfieneroling tacnnologies. 
acce.. *Dric 4 1/ South Afr co pn to have Increased by obol, 15% incum,1 Terhnology mighi hove the poten-,01 -0 
occordonce wilh govemmenl pol,cy) will cos, •em·s b.,1 decreased hy 20 % afre r •L•OWIng deveop fulure renewobie energy ond 
on/,f RAbill,on Energy gener•ion cnd 10' inflotior (PPI) Al ·he some lime, la iso;oled powei wpplies without ·he 
by,tems operat ans orid moln·enonce citer overege c©&101 furol elecr,licalion decreased disodvon-ogeg uf smoll scale, bill thib is ro• 
conslfuction c,ecisoco/4,5//·natbjilding by 40% i cured Imis ord o mcss,ve 70% /0 achrevea 8,xe.,se PV m/ems os 
ork, operoling dislribut,on nelworks f,picolly after nll/lon. The =Ings were ocke,ed Dy preger,-ly concewed ore Il·n ted bylhe s,ral 
repiesents obout o third 01 the c:osi of energy odopling des,F Iho· motch ihe nelwork alierg, ovolloble, they represen) 0 poverty 
rugplrrnmoslejea,·adjilribukon,0/18. BY tachnology,irdcoporit,toll,eneedsoltre implarc.,st<,Ine„*pcouseolthehlonforre' 
Illescrileosurei, lheele€1/,cot,on,nv,5lnen, cusk,inen De5•gniolebasedon,nforrilollon cosl 0/ movi,i: to ihe nexl level U,/ the 
plus•gefuucorn/,rrentin 50/.*icomoy oholit cuslomers' needs de.,ved from on I,in•loi,oris 01 low energy copicity ord high 
bevoluedot.Dou·R60 oillionover20years exte,isiva loud liss<irch prolect in whlci cosk :/rige. n.newaoleenargb Qrd ns'· 
Howviable 15!his inve•tmen' 5.verof AME U me;·nbers po Mic * grid #uppies mus! be considered Inerclly 
An evolualior of Inc NIP 14] foo-I| irrep·vanI+ I.rqphaleelertr,fical,un 
eleanlicotion In low-incorre o,as *05 not N•,lionnla.erooDco•/ee•ne- rel &' An elhkal basis 
fi oncio I, v,able E:m,in,canc„sis ,rdicoled (R-4- 1-1 19*E 200n 

the m 0/ n en k is m o./in ¤ , hui probobly U,bgn 2 / 2671 Anal,Sis 01 Ihe elhlis suppolting 
underst/es wellore.,1.1 inu!/,plier benef,1, Ru,¤I R568 2622 clectrific/ion has idernlied religious 

ob 1,001„,istohelp he Th„ needy, ophilosophical Deputy M,la of MInerols ord Energy Den.'' from NERr•pon 
p "ciple of giving equal cons,derohon 10 has sioled h evident rhol successil •.h•.9-regero•npic•MAn •995*2001 

houm/ eled:,icotion hos lorgely hoppelled Re,nierests o{ oll, ond po!,2, cl D. pm,irnatic 
......norao......;le./.sely reasons to he'p Ihe poor From oil 
popi.lo·ed m I irrprovament ,& rot unique lo perspecilve5. e[eclrifica,ion ts olle' ote oreos where the M Terniology per 
%'vice poill i. comporul val, low South/frico lis mpobonceinlheco/extof povert•islustiflobleande·ve, des,roble 

Ii. ele.t/,cation is thol t w, Co,ispc•enil, mosl rura• oreos to•ysti|| |ag 51(mulated by Tne world does noi lock t,e resources fu 
for bel,ir.d. wl,le. experie ze st.04 thai Ihe ,3 n a,erenes' of /*5 Ac' was 3.0... /od developpie/md pcvery ole//Ton of new rlaods iii dislribuhor, ond electrif,£ ation, pconorn•rs of elecir",4 supply /0 those ¢hrough eleari ahori f bul the me/anisms even d ¢,enalureolthechor,ge *vs i.0 cle¤r|y customers become progresswe y more for using lne reso,iries ore i,aufficien' 
odverse 06 niore 'mole Mos 0,8 ·0•ge,ed understooa. The tech nologicol ochievemenls 

ISI Accord,ng zo the Nchono Electrlci# Ot'hcele,diationpil/mme/o<moted Africaneountri", put:/c" do no' hove 

Regdolof·11,8newchollenge,relcentcy:on OPPOitl,n,Ilestoexlendfu/hert,ebenel,of ¤ good repul-o. for effic,enci ond 
in·egli". Fir,lnc elearilic•ion. e• need tc De c,inlideril 

10. Saillh Affl•.1 ir• the .le•COLp|,3 01„04 .5 10 thol the i ist,lulions m der,N·, Slritable 
address Ihe efle,hve :leclrific.hor o• rural T•efino/1/cons'zintsondcu#„e•reeds obie/,ves, und use 'uids and •echnology 
ore•ls Ir a sus·ainable Iranner' [61. M famed cown *he cals & *ejrficohon eliectively, -houl resource waste and olsocholl"elheslanoard,lechrologie5 wd 
Te,hnology change to mee• Ihe bene-il leakoge * corrl,plion and Opproaches fonon gr,delearihcolionSO,V;deli challenge nefficiercy. Tbere,5/lioreedondarole 

bupported by some de.eloprienl m,•larcc For ad ond Subsidies for social 
A aange Irom the egrly aporcoch of vnply agancles T},e NIaltional Regeorcli Foundction 
mee'r,g,]urne,mcillorgeblo, a,w,achonswos repor·ed fc•en,ly 00,·er © Ihid o' the eleclrif,colion, bulthey n,us, be assessed in 

10/elydr-enbyrecog,iliono:lhehighcos/ pO,U|Otion !5 51,| rot con/eed 10 E5kom'$ rerms offbaob,ecifies and "ragemen' 
of the existing 510ndords and rrathods, power grdand le <05- of doing 50 9.ems Econe„Ic and finonc,al ,ludles are 
comper,sc" 6*m Ike J+Illes 4 0 *ibitve. Renewableaneli/5, pne„104 'lapp,oprle/0 for essm,rg soc,01 
growirg reol••tion Il,/ co/s r,iqlw iri be Solof power, 0/ar vi/56/, sus#Or/ble deve'opme„plon,monuseof.8,eeongler,9 
reCNered The remor<oble ,][+Ievements of wjur,on,." [7] However. the cmts DE / 4 the deve Ingmert 0/ le d H cully & 
lenohon,ileleardcutionin South//cofrorn oP¢ear,0/,Phernuchmoreemens've'hon exoressing'hebenelitlineconom,cyoluei. 
•991 v,rfuo®doubkilenumber/domeshz grid·sLppliedene.gy. osshowril/To•34 Ins·God. 0 1/9,0 model le,ids to / 
custornersir'07*orkTreelectilf,co·lonwos liop©eors·ha,PVsystemsareonl·, vicble speci·,callon for o soc,Il lorilf. 
charocterised by ¤ conlin„ousend subsla// . where winpori,ons oF /e costs of /,ocio• i,# /J be ore in which o s.,bs,dy 
chonge 01 2/ch.no],gicel siondords The nmm,/en,saremadea@oins·glh /duces;becos#bcus;omeisof¢16]i'FCOSA 
change, include. ino•0+,ve ieseorch ond d of Wnd elearrficction, d,slorled by reeive ter'Ft. n c juding *he prords of e 
de•opmenlinclip],/ t/pote opplicc-,on 
ds,i'gle Mag.,i'siendof 'ehoTionolthree 
pliose dish,bullon 'he odoplion o new •-999 Souih Ve.n 4.·0 

PV G. 
fechnologies n lile daign om feeder 
condudof /leclion, Ihe bad u,)pl,cat,o„ of Ir-hra'* UssliC *in R590oe» .541-lomar 

prepaymenf melering, ond revised Indlislry »CODG,(. 
standards /nd,mpleme„/ i DA proced,/5 E.8. d.11'lly 100 1000 100 1000 

[LWhi,in·,rl 
Tne developrne,il ma, be v,ewed as on 

•r-Ir-11 US$74 1• engineering appiooch loproblemsolving./ R460 
r#Wh/-1 

the brgels chingedl. so me .IH of the 
ela/ncld,5lribulion ir,1 /4 respoll€•dwi.h IJ,2 ™sr™re05'...1//re-/•ner,>copoli.I 
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be opprop·,ok i' le ablecie, (rie 
To•,1•t/ id In••ed correc tly 

C. 
Also. difter. 4,01 1,1 oviween economic 
010 501//m-we3 5 uggesion approach 
to i deFining su65,dies needed f ni U•de,-,1 -4 Baning p,/.bu'deg J and L_L-Jp•allons governrien· to suppod ror protitaL|e 

desl. and rei•oicement electrific/•ion, 0 ·Id i -,stecd of defi ni ng the 
2}6/ bouncories 01 six reilionol di"bulers to 

obsc•re he d•Flefences Capacily lMVA *rn) bet.yeel viable 
and lion.viable ele< fricit, 5upp4r. an 

F,0 2• •fJ•' coi -rh rloorl. Iinduslr, slrocture corrpo-ible -11. 
*tewies of e-liciency ord ette li•·e•ess 
mighfbeadoffed 

priv/,sed urd,b' The ,ubsdy wy; not be se complic:ote,he jilities' moreobviousical:. E•ectric,17 9 'friec wi" cor,hnue '0 hove both 
Worgeas I domige Seeconomy Ind :W be c dalvenng alec•rlcity effilrlerllv ono econornicordsocic i.rds denved Fron, 0 50}urc p •4/ can susi,n il. profilably Under,tanding 

hoving asioblished natio,io fhe di%rences, end applying them to Geogrmc uniform,1,· w N' premole poli• goammert must o.*pt 11·0 •il,lips· elecloficatior, eleclricily lor,1 5 and ine percepj,ors of 4,irpri, 8. bul :4e subst. ed ©biedives and oal. ties. 51.il/4, u/,lies ele .1, dis zibul nr ind bi,fr".• y bpres'cledifilerrmoidleser/,ce w urders,ano 'hof elecfr C!4 istry, #suid /0, suppF conli,6. to beller p,>w<le,1 cnnnot Desaporaled fron· pi /9 deciw /.e-·50 50: ollorift.nOL,Jdbe mcking and 
grea-er ellecl voness subsi,/,clenough i moke o dif•rence rn • In on electricity dis:ribuion System 

fe5pe,1 of Ihe purpoie for which d is inrenid. supplying economic cuslomer5, loss *se.Irch b of inkirm those pudises und 
ond ir,62 noi pul le bereiciones mi O sLIpply ons,ng frorn ration,ng ar blac< rr prove eled » dis] ri/hon will con'in"a 
pove# Nup W vegric' Iher,1 10 0 bmiled outs cowed by under·design will be A,knowledgemeni 
henefe I.<O.0. ft benehts showidrecch 0/' An elecirificition systeni I o cleurly 'fle 'Tified gio,ip of benetic"nies imp emen,ed lor soc,cl opp uciale tne Un obiectives vers'y 01 Cope will Town's 

(me iurile'grodp), wil m'Me os poss,b'e supp// of hrive ¤ lower penally ossocialed knowler with le do,elopmen! ond 
leaknge io thoje ours,de 'e group. A simple u,Lner de,Ign Obviously, ille .......No-i,./do' /11 those w. nal,murn 
for,#struduie will(,55,5j iinde'+Didrig (Ind cortrib,J•e to Ihe copocil is thot wh & ram/h und IS lu/ right, teoching os 

reduce •he cos• of implement,i•u tr,e jor, fi. illus/ated in Fig 2, but •ncer ochvilie, in the des Depaiment ©1 Electricol gr 
Recent research r,10 0 si,bsid' of electricit, will be preferred lo over-des,r,r Eng,nae.ing by suppling sludenfs. funding .,ere 

con•umphor, for poor customers I l.th the cost5 of u/pi aidproblens perforn w, F ore 

Al„01 produced a novel sell·io,ge*.d Inriff relollvely low. MI,Irnum cosl solut,- References 
Coi: 5tent with thespecificalion IB. are needed lor socially direc-ed [1 Annull Repon, /90 Esk' I, 'Ind+Ul 
Implications eler·nficat,on 

[2 L " li l ic SOUTh Africa, I 995. N.horlul Conduillns Technolog,col, linor.c,/. soc,0 ond tri. ft Ele.hlilly •eow,lar Sondkn 
subsidy onalys s lead " corel"•10-*hot Allined/c,scninakers,nlheprocess/ 131 Res rucluring & ·he Hee,·c,2, 
• Soci/j benefits connal be delivered to rieall'"lon reed lo be aw£re 04 the 01.liten Ind/,1/ Cilonc. Ind 

households th, 1,ove 8/ been d,flerences betweer, aconomir. sacio Fiscol C©Imission, M..nd M./ 
conneclec. Blon<et elecir,fication is eanu•Ic cnd soc,/1 06,ealves #er 2002 
appro/Gle 10 „c/J e eclrif CM.1. undersk,nding of elt,(irricolion sha/es tie [4! Burcheis M G>cie N, /.0, ., CIT 
ralher Ihon regriclin g supp|y 10 those obiedives, pluns, 0,#d evoluot,Dns of •ovhungJJ, Vinks, H, A'roneOkese 
cuslomers thai con bes, alfora it. Also. a ochievemen,9 Y, Thorn C 'ct Ina Hac·rificatiol bc /4 1ric fy supporf le'HcunnD' help Non·lechn col peoole need / anderslond $ I.me evolull,ar r sumrfor, reo©• the 30% 01 Sou}h African } ouseholds tre contr butiors -hor difierent Elergy oric Development Res'Qrch 41 yel electr W. They comprie mosilv tech•c,og es con make to meel ng +hair C•nlie, UniverK ,nd tY I Cape Towrr Door ha#/8 consomplion Augu•1 

c 4 w, v es, o n d tecnnic/ peo p le n ee d to 2001 A'I 'cluded in Nol,or/l 6,dies mus- be occomporied by le n.ore tho- d,He.ent oulco,nes ore Elecmlicotic, frog·/r,ine *EPJ 1994 cont nued expe.Hilure c n electnficatirin, re/,i,red iii differenl c i„.„„/onces. ond // 1999 summor, I e•lun¢ion repon. A specific institullorict I.*ure IS Ihetech,)100'es musi be corm* 5//ed 151 5/u, 0. S Budgel Vo•e 'lof,vel, unirrpo.ont '0 success rn Speec, Depu o.doppl ed Y 

elect•if cohen, os long 05 a le. basic I niste· of 'ler/l'Ird /rg„ Nalional 
·equiremen·Eotmet, includinghoving Th Oeall.5 1/iNOJ•• e,pecid / /99en, Ir ] 0 Mir€,1 1 999. I...... 
o dear undersionding olobred,ves th/ eic/r Mcallon,nve/ment,r South Africa are ul h·41 7/w...dis gov 'rdnevisc,rlrs' 

e reolislic, ond 01achnologic/1 core L.,likel,lobeochievedquick'•,bernusethey 5peeches/budget_vo·o him 
3/e , con me et ihe needs to de/opoild -era exp/:sed in wans o f economic and [6 Ikhwonozi X Chi•' Execut:ve' h ... ©Irrolrl f elworks ot rrinillum cost N soc:ofcononic obieches In A.null iepoit 9000/20. N... 
'|soopwarstnate#onsande:xlend,lure However. subs•onliol benefits „re denved Ele¢t.ic,4 Regilcler. Sardtor lie 001. 
In e'"ctu Ing muy no· silow rm ch fr 0/ Iheelect.ficalion programme #rough in 2002) 
oenelit;rlhelong run,ondi,·heshort i·s con,ribulion 10 60,1,]I Ind poverty Id THRIp Annuol Report 2001/2002 •erm could da.noge le eacfs for ollevity, obieclves 90·icoa &/orch Foundo// Pre·orio electrificotc, Learning orgolls©nons 
ore more efiecive fbor specific dindsight ird,cotes thot le confu5 on of la '·'CI· OpLons Nor a bok eleclric,ty obiertives pmented the oplimum 6/tems 11. 'Ge•ch 340'res. P.,mer, Ihere moy De GUppni taf proied 400903, 

bel.g rmplamented ar tha /0/ / I• Unkecii' ef 'Ignific" volue In having orretlining CJpe Towl, Cope /%, 
d versil / uf ilil, shi,ctures ond s zes. P//cmme, bul 'ina,ocl constrair,15 0nd Feb.ry 2OC 2 Ad Govn, CT, .5. 

' 8/.c'umiliashavenel.*I, used chongew, devalopmelt *Inxing h oveled O, Dekel. M. Ron,inge, H. Ophr/$ cdopllor, 01 more opprop"' Ir I 10' *tic el sce,o·economic and socio I to the ic,1,· s.po T tar'· 
fech noiog es ond processes In lut're.the inte-ons, ond in developir• courires 5•oplencnlaf• repe•i Re•eo,ch proiec• 

'his is nal on u•pec,ed iNe br fham 0'09 ng, appr-J. implemertolion ord 400903, Urliefil , 01 Cope lown, Cove 
However y 10 lb.,rn, *,01 responsibililies Pos¢-pro·ecf evoluct!011 1, 110•e Ii'ie FebfUOr¥ 2(*)3 a 
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Inspiration project in the Baviaanskloof 
b, A von der Woll, 1/chnicQ direfor, Kwea V3 Eng,naers 

This paper highlights sorne of Ihe lechnical and social aspects of c small rural community proiect completed 
during 2002 in the Boviaansklool (Eastern Cape). The aim of this paper is to highlight the imponance of rurol 

electrilicolion in South Af•im todoy. 

The Proted . Technical the slort I realized Ihot Ihis •vos o ver• spedol 
pro ect Thelin-doyll,of I visiled the site I *05 The proiec:tw05 9#ardedlolhalowestterdi. omozed 01 +ne gen.,ine lofure d the nomely Adenco Corstr•dion, after people 

In open I vine Aere. A I ar-erec Ike f •t cia= room, tender process where Q teocher wos busy teaching 
Thescope 01111.p·o,ed included *Enhcotion opp·oxinokely 20 pupils, *e whole class 
o the lollowing iumped wardsold Goe,e ·n6re Meneerl" 
• 1 5 900 '011 The cnhotion and anxiousvs of ne people 
• 1 oflice prin.le to get acce. to .tecrk,4 wos .mendous 

Wit, eoch • 6 c|=rooms sile .,5:t Dne cculd see hoxpeople 
0·e gearing t,p for Ihe doy the• will be • 42 hou,e connections 'empowered'. A ve„ poorrr•iriunit, thc led 

' 'shetlights firl, uncomplicoled lies would no longerbe 
• 1 purn' slolior• supply.il the'lefbel„nd' butley MIl bernmeeioki. 
i adc tion to le above a vending matine ihe town oeople w th opplionces such g 
hootooeinsblledons•einardertofacilitale indges. plugins•}vesondevelin•roune• 
lesn eolelertricily Th,5 fcalit„ monaged of o sender Ma•red 69 Baviaar s 
*Bo•oons Munio,xll,Mandisem./*Wy, /6,/1/ •,1 

De5,/ Handing over concert 

Iri ·e,m5 of Ihe des,w,• tle lollow,ris weic / ore ww/ expec lmri zi resper/Dle 
applicable. contrao, a,/ consul-ai,1) i,I l/end olo 

pfoed,here shcukd be o bvo, ora •ociol MV/Bulk eve,•esDA I butnolli/•Ii,irlnek X U. i • , lew 5 kn· 11 kV spu Ine wo/uilt by Hereo properceremonywithacorn e/0/ Elim siging b *,5ted by Ihe •Iii,re , o·,ir,ii,nity 
• 'nile trwisformer 10{} kIA locoled including dig,11(]res 'Jili as *e fiia,Or. 

centr•Ily municipQI manoge.r Posior, scrlool pnrcip,l|f 
• bulkfneler,i,gf/.•heecoufir<JFB<vicam pcrce capilri. communfy leoaers ond yes 

Municipal,7, *e engineer Inc con-mitor A show wos 
il l!?Ent U.... mid rlep,clil//el,T•poct that e ectncity will 

nox onlhe eve'/Aii • ADMD = 2 *VA of/ecomin,init, 
chefeoplesongonddonredend Draised God * /,/aidp. pu/„an·rnelenng..dready fo ¢he pr:.ilege thot v,05 be/o,ed of'+0 them 

41 f /9 boordons»Ibxk DJole The confrodor 1 made o remo ked otter the • Overhead burdle cond.ctor ceren,Eny 'hot Ihis proiect was the i, as 
• Alroioverheodconredions reworc ng o / droord inor,lh,:tlie. lins ever 
• Connert ons limited 10 20 A done in h,/0 mers as o comractor· P ,9 
auildings *en we experer;ce o prolect I:ko Ihis 1hol 

the 
• Closs,coms. oF„e 0,/ rull equipped wilh bigge· picture of whot we m Ihe 

The missonory seltlemen,01 Zao,manshoek single 'be 5 fool •i,orosceni /* eng,nee, ng If•ern,•car occemp[/ In],ves c( 
crlginolly developed oidinary Droind + rn,En' * Clossrooms, ofliceonche'lequip/Am' people -n Wy *end o.il 
churchandschool lt,sopproximote•70 krn • r,gle sarkel oulle· Conclusion 
from the neor€51 5-Il lown narne y . S,rgle ce,t»01 prepomientmelerp),r• tor Tie true e,wrce of thrs pioie/should be Willcxmore where ihe Bav,cans MunicipoliTY school corrie,] 1/rword.on irip,rution tor o•|luture i. slumed The Bovioons Munic,palily Ird Iigh'irg om/cfs thof con moke o dfferenoe to Ihe 'os incorpomled the Zaolmonshoek Irea i.10 
their munic pol area 01·er he 2000 * 70 W HPS IP66 filtings- bockentry on Olordinory people Yps. these smoll remote 
rest,Ldupng of local go.eY,mer,1 boundaries 250 m- long spig//amped d,recely proleck cre very seldom profitable for #e 
end m vw responsible lor providia basic onto lhe Pole consulling e,igineer Yes, these prDIe¢ls are 

• Nol ./•.ly melerel di-Aci,lt %„ice one stads /m sci"h 'Ficesto lecommunily Yes. 
* 5.,ppiled from ce/ro control box 01 bulk th"e Proiecls sometimes ccuie headaches 

There .le,/..irn//4 40 in'.nul houses supply Re point lo unforeseen lechnical difliculhes. 
bu / oround the loirial c huri h arld school 
building The houses ore rrostly eons¢r•cled le des,g, is Ihereturve,y bas•cond rob.,5•in Howev/ / the end cf the day we os tne 

ordertomin,mizeoperol.Mgondmolntenonce '•9'neering Patem ty,hould alsoreallzeour of o reed und clay combinotion witn only a Mcial COSI respon„hilmes and 'oke on these 
few Drick and zinc unds No /rmo| roods some'imes d,flirull pro,ads The conlr,bulion -Ir,doul,n,hecrecbuldishn/veveh,cle The Prole,1. Socic/Impot 11101 vie con have mihe fulu,e o; Sou„ Alco 

ckshovebeeripsablishedovert,eye/rE Items/thelorgenumke</electrficohon WIll surelybalellinveots tacoma Great 
2-0/ nl, recen ,ly have pi- k/!les beer, in.1011=1 proiects indertaker .10+I,•r. wide ye/y -his =ders surhos belm. Mondelo have mer 

cJgha „oviriciollylunded pro,8/ ond prole/,strulyins,goillcart,nirms/Pint· *ronthe rural//sof ourcourtr•,•ndw 
F. 49,//rw,libe,11&1olled,r•lheneori•um Theeolueofooro,ecillkethisishoweer*/ shouldnotundere/Matethevolue/ts'noll 

mpingd•clerisnommodeDos**the thighlighhthei,gnificoncelhotpfoiecslike dave |Coment proec-5 such as Ihis,n ihese 
pisence 'elecrkilin theor" / s hove on -he qur:,ily 0- Ilb of oeople. From „mole rl reas A 
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Energy efficient lighting for 
social development 

6, Borry Bredenkomp, morret ng non/ge Boieso 

In 'he run-up lo the 2000 Iici government eledions in South Africa, Presiden, Thabo Mbeki announced that all 
residenligl consumers would be entilled 10 50 kWh of electrility ond 6000 kilolitres 01 water "free / charge" an a 
monthly basis. The aim of this rebate was lo assisf In poveny relief, ihrough Ihe provision / free bosi, services. 

Howave, dere hos been 0 Jok of med.0 • Tesllhetedlrlic/.ec:onornicalandfir:•rcal gos emissions, 6/could olso sove le 
coverage relating to *he implement¤lion kibilily 01 Noeol osse,nbly" of countr,¤oproxilatelyRI00·11,Illorirm 
01 Ihese concessions, both negotive und blinaires. bc receingthecomporen.s generolingplant. Inewnce,lheEUprogrom 
positive. The moin prob'em ¤nd deloy in inakitbrm N electric,4 elflciency inlilot,ve, 604 '5 
implemen•Ing this in lative was thle • Test Ihe Impiementotion of -lillig prDvidinq he ecurion,ic Ihrus. drive and 
d Hicutty ord costs ralotirg lo the 451ems deliverymechonisins forthisoption,05 lorasightio firdi•/,onstolin/,ousehold 
required lo be developed, n order to m/ as the de.elopment / sullable energy ni·icti„es with cllicf de„elopmenl 
impldmenINEB357' 'comme/,referred con'r/pracedumrequ,red/mo,9/,n obiectives. Bonesa,/slocolimple,lentinf 
to os Ihe poved, tar,4 ), In a notional the sy,slerri agency ;n S.Jth Ain•o, wos pos,Mored to 
scole.·09/theraiththe fiscol implications . Es'}bl,5, a prst¤col lo possibly offset suppon ihe inlernorionol vision, lh.¤ugh 
on & service providers, both Irom un the Casovings ospor of a "rbon implement ng local aducot,Dnal, mori•eling 
implemenotor ond o revenue loss trading machc ·,arn, wilh le a,dowafenmondtinmed/ral,prog om app·opnote 
Doinh of·•iew stokenolde 5. Thekeyobied,ve,of theoveo|| ELI pro,ecl 
A nurrber of p./ programs .er. Me.suremer} ,]·e CS lollo¥,S 
corducted in ddlerent pors 01 the coii// • TboroweringafhoL//[denerg,c • Meos'relood ./files wilhthe present OO to measure'hempocts and to determine therab, rral ng mDre disposob einc situ/lon,ind,ding he peok coincidence 
on opt rrum 6¤lution lorimplement ngthe ovoil.ble, pirl,culorly to South Afric Mclorollightingontneo•r,]It ood, ISSTinfoulhA4 co. Two/rheses,res, pievious), d.soBvon:gged popu orion, • Determine -he Zwelitsh• and demogroohics 0/ le Dengne in The Ec51ern • The creolion of emploYment ond offecled ore/sond de,elop o 19'nihms Ope. vera oss.goed 10 Bone.u, 10 econorricbena{#.ing fromerobul to predict the load in s,milor oreas, damm 12 65,6,]31, 01 op'ing 10' or• energye•i,•enllighlingniorkel. ond • Both effic,enT Ihe obove taclors were 'ested 1,9/,ng · bosed &/lution 10 Ihe • The consewlion ind prase//m of beloreordaferimpleniertot•on problem. ond /0 assess Ihe social and fhe enviromenl, ·hrough the reducad 
developmental impacts associoled wil Bonesa and Ihe Emcient LIghting demand 10¥ elec/icil• during the :ieo< 
such o so ution. In,Nofive (ELI} collsumptfor, perioG, le be,ween I 8100 

cnd 22h00 
Key obiecti.es -he FC GE F EHic eaIL,ghtii. 3 Initio• ve [EL I 

wosolhreeyearprogromsuppo'ed by• e Technology lisues • Obbin faedbock Pom res,danks os /9 
nternohonci FInanc, Corporallo, 1 (FC ond whether or not 'he [ne incondescent I gh, bulb prov sion .4 energy (tie or 07 

funded b, Eskom and /• Glabol 
s. ing compocl fluorescenllomps (CFLs! globe):isoren.orko/ledevice*®thi ed 

En:„inmen,For,lily*GEF). !00/.ele/le the us could - 8 5uitoble allern/live tor v.ell for Dver 100,80·5. Run. hos Ihroe 
pene,rchon of ele'greffi£,en' Irgh,;n' mwr portial implementalion &·r•tegy)• fo• •free d/wbacks. IT,s ;ne/le'Ie ftdoes''i 
lecinologieb in¢O emergirig r,larke's In 1¤61 e'actricity0. vary long: arid P is e-menlally 
developingcount-b SdA/'COV.osore 

• untrie/,0 Meo'ures/00'nobiliri.e.willingne,of ©Fseven' develijpng counlries taking parl 
comm,nities / poricipole. local pride Nmos}09 the eJeclrk, ra Gl& /obe u3es is in ihe Eilioe:,1 Lighting Indiative <Ell . The 
insuccess. u nders/,/ rgoftechnology corvarted into heor rolher Ihon ligh!, buT o 0,• I' le ELI wos ond "ili is to increase 
Icng.term com,}oc' susloinabii,ly of tech,ology Iluoretcent lamp (CF' g ves out aworiness of le feolures anc bene{,13 Iheso•le orroi,ritof inc|ud•nggensrel,?toinmi?once, repoll I,ght u•ing onl• 2096¤• csQI intedw / efFicien • 1•ghtio•, cs #11/he •loch eledricity, so •hot You con reelcce o replacemen• 0/ monulodure of new mpacts ot globol warming. 'he need for 100Wglobewinho 20 W CF. prod # d o possible smoll businew. demorld „de mo•agerne / inlervenhans end The iiIament in • Bones/ would need to Ims! /fe.ren· ihecreoi,0,101 1/bstnrough¢h,snew 0 globe mel and e•opo•tes found as,/13 an 501„hon„i„.ileus,Noo thenodoloreas da oppolu/,4,nS/glh AIric,] Themointhru¢ globe[>urning+hree,ou•s 

o lightnorm Ily 
Dromote ./sloou'l yeol, whereos i.e ./.1 •S modulor CPL ophons of the E.1 hcwevor, isto access ic, r•os) C Ls (fa 

• Cl·eck designed b las, between w on ex S• n.. te: hnologies ond /e use of mode¥,1 and quoll/efliclan' and fiitmo/crt 
used ie. potentlcl for oddit o·•i•[ r,31.061 119/ling technologies, si,ch os Ike compac· 4 ilsrome 
op.rlunities Ihrough SM,MEs; Iluorescentlcmp [CPU irrplie•,0 CFL,50 cornpadv. 

ofthecommonlluorescen•Ibe. Bul, u 
• Identify, de™op and trair existing & The potenhol exisls in Soull· Africa m replace c ;op,licoted control circua lo give t unemg[oved people wilful, le v,Nages some 3 i.5 -2 rn,ilio„ old.foshloned 0/ontagesolihe f,orescenllubelell,ce For possible lun„noire os,embly, ncandescent ligh¢ bulbs with CFLs. TH,5 ,/d long I,le), w :hout Ihe conve„I,0 g-0 

marketing 0/ rommun,colions skills would cut,hepeakioodonthenolionalgrld tube's 4 1 trdowbocks the CFL doe5 andproduclds'ribul;on, b' 820 M W, whic h ,& almost equivolent to 0 Bicke• and rl /.<16¢es €,ir uloc/ely 
• Maosure Ihe Inlpact .f red Joic demo ld the peak lood Of a c ity Ihe s,ze of C ooe Town . colo u red light, e,tlie, cool wl•te ora worin [f ELI w,Itthws nci only reduce greenhouse on existing •o,erloodad• networks, ye||¤wish colo„· s,m,lor too normgl globe 
'0Sy i,4rE •0 - 2•,el 8.•· S,mi,•38 b. 

7 " 0,4, pon,»*g con·"s pre ArGen,dnt:, /4 " /ech /"g, Lo" Hunocry 8,1 rhe Ph "ines. 
• Thi, hou•e wc• cuk.•bled o• flar, W tu©fr'% 0-er' •ri•egiol,• 51·0;ewit e.er,•i, + (gp) 
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ACFL,mi¢*li,•coits•rc•th<,iclgglobe, o comprehenswe awareness ond Raining seS[„ / pin·bosed OU otreody 'wg* 
but inc,easing demand tor (Fls LS lifinG,rg camp,]igr ¤mongs! Ihe coinmunil, dentified used in the co·n·nerciol morke, 
Iha price down rap dI, A !00 W globe assemblefs of the appropnote technologies Alcugh South A;ric/'s greenhouse gos g.nam ly costs ¤60,.t RS, • c over i,6 one needec ·o be lounched emissicns ore 'moll compared to /1 of -he 
year ble (burnng Ihree hours o night). r uses 1, was iherelote impollonl thai Boneso held ma,0////md countnes, perhops wedo in Ihe reg on of R 30 wa,th of elean/F hands with Ihe rommunil during 'he m, uko hove o responsibility to eod oy ekomple 
An equivolen+ 20 W CFL would retall ot Imp|ementallonkge,togiveer:ergyso•ng Inenvogingcleonen/onrrentalprodices 
cboul 9230. bu• whire burn „g tree heun c r.ence#s oddilio„0 j cred,bijar Free knod on our car.ine/, oi ls ,.puk! no, 0,# CU* 
night. / uses only obout •6 worth 01 auls / /FLs ond/br fixture. al,0 score gmenhemgo5 emIss/ns,6.Aw,uk{alsoso•e 
elect'icity c yeor The el thus generally po|Iticol pe,/3. From o poverly ollevot,09 recount,Ybl :onsof ra/5,n,e.gereroling 
pQystor ilse,f F·o•er I yeor Overthe gerspective. 11.rlialso,treisadll„,ICCE ploll lt-ouldols©sencoolocleorrile,go 
ne fiyeormore veorsol /life, ,/soves orenoton •In*er,or h/htsourcebul.n fact, lopr•olrogeere,gno„ikrce,nhEPAD' 
hunda/ Rords,n b npreplocementord n ri any residenital ond commerciol u„eu• Pilot stle implement... sfrategy eledic,ty cos*5. nol ·0 men,lof, tle cos•s ·0 hy ore regorded ms being tr s.,penor lo 
Ihe ervironmer,1. convenhonall• known ondcommonli used &]ckgroundinfomnatio, 

piudues ie. ain* ond luminoires C'Ls Even though m ore .6 1, recognized ¤s The An 
.·e presently amongst Ihe viliages Dengwone anc Zwelitsho most advanced the major solution lor reducing energy were eleclrified in 1997, ter 1, "ologies i o" 44 for domest c 1191•11,•g porl of the 

consullotion for domestic lighling. 1•ost Khocpoelacrificol•i, worldwde. oid *he inounl of prile/. 11·/Khoopo igm outpul programs tcus or eosyto replace screw· electrilicaliII emitted from on 11 W Pl.lomp,s proect cons sts of 
bosed (Fls Pin-baseil CFLs however, hove equol ro o 1220 20 A 60 W incondescen¢ lamp. p·eanmienl cor,eclions I 

the golent,ollo 0/ el o „,ore su.fc nable order to ovoid upselling cuslomers in the or«15 
dion win, 0 /eck,nic wos.8. |ower 11 * l impoitant for o progr•rn of 11„s Ihoj inoy nor re/de specifiro ly *14?in 
cos,5 0/ no risk 01 being reploced b, nolure, 11/1 the complete luminoire should Deng#Ine orid 6/,sha i, wos agreed Ihot 
Ir'concescen IomD5 ofief lamp loilu,e. be sourced locall, ond assembled / n we w.uld,mpler,•/ ti 01/ /og,omin le 
Perlops he mos# Importoroomniage lies cornn unity ed ¢010 I Khoopo eled nficatio„ proie/. which I 
In the lum, a,re design the typic/2 0•icassumplionsondinteme/lonal pilmonk consmuled by lese Iwo villages, 
chorocter,/ics/pobased/FLs fom/no experiences ond which ore 5.pplied wi' el€•1'kig· f/m 
light disinbution ofer new,]ims,611!tles In Alle, 1 w m n I nenls of Ihs 1997 'e Voto 50'e nel.,I' Dengwane ond 'welitsho 
thi respel cill rl.le change con'ver•lon ror le i.u' hon ore silwo-ed in tlleNagadhl Tribo]Au•cri!,in 
Wh/ p n bosed2 ©f CO: ell'ionS, tne Eu'opean I. Union er. Cape, oppro:,imately fk.trom 
Pin-based (F/ perform like le olhers ,n es/imoled Ihat !1 mon, countnes 0 6,4/,cant M„taliele on the main mod, fo Alt. Fletcher 

terms of erergy saving, but have o saporole re·.ull could be obtclned iusl by reducing Il,e The communlt cs ofthese v,Iloge8 ore largely 
bellor )heeledronic prtneeded k} produce Deok electrlcil, demand c,]used by d„,T•e0,0 +ormers who aDO y a combinclion of 
light); th s,5 no long•:r port/1 trle light bulb, lighling troditional ond commercial methods of 
6/ incorporoled inic ¢he f x¢ure This Accorcing to le EU Delighi report (1998N 1-ng Undisoftentlledy=after,eor. 
reduces fhe pr,ce of le :ornp *e,1 Ihe bulb on effic,enl domestic lighling in Eoropear, wilh rio period of d *owed / bim. 
must be discarded /ne reploced ince 'he 45 dents couniries, me wai dome'llc lightng .n these villoges ore engoging in 
6/lo/(whichi generall/ 65*streetime5 OS consumption curren,ly ma,Lri'& for 1796 primit ve prod "on activities / vege'oble 
lon/.conberetoined Inoddilon,pin·bcsed of al, res,cent,/ elec poult¢yond plgprtiziuition rlcity m. ond is 

flxlures will help 10 rroke le switch ·Q „Dected to Increase b• le year 2020. Through the onvironmenial upgrodirg a 
fluorescent lomps rreversible Hov,ever, 5everal studieisponsored bytbe scrlools b, SEED'.theyouthinilecreo nove 
Wiyciesimilorlgliling rulvesworlcU'de Eoropeon Ca -,55,on ha:e shown thal O|'adybee,broi.gl•ton boorc regcrding 
and l,orr diredli Involved Ir fos/ring /5 43% of he* electil<my consumpkr, It'e impolo,ice of ism se as resoure 
new oroduct? The explowhon,squiles,inple: for residential lighting con be scied by he use ond er.·iron/dal concerns This was 
Eskornw•/s,os/offore.ol,iontholwould F, 2020, slmpl¥ by funher exponded b, prom(•I implerneriling le ng 

Bonsso/ELI Schools Cumculum at Me Ave leod ·o drorn.t •11, recuced re5,centio| technolng,esolread, Dn the mo kal, surn shols in h 
ele/0,4 consumption,n SD/h AInco. over as CFLs. 

alpo 

This is o lotolly rirol 0.20 yearplannInghorizon orear wh/ hos one The average nurnberof lightbulbs i' 24 per mo,ortow,1 in Moviele The people,r *is Lgh,ing uses c large amou,1 /{ eleencl;n household ocrm the EU, tound 70% of 
i.*.Irre t.oditionoll' dependent on mig'oto'y homes. and /Ls con leduce /1/ ·hese (]re Incoridescer 4 wm, the orel Q. 

rernoin ng loboir ie le 
bialncloroflour &¢ordingtothe Europeon 30% kena fluorment or hclogen men worked bulbs. on Ihe I nes 

oround Joha nresb Jrg, 10 5end home Corm.i•,on money Dellgh!•epo# *emilchfrom Only30%.:E,iropeon,ousehoUc.re/ly for/eirfamil;es Someoflbewomen'ls' Incandescentligh,sio CFLs Isas revo|utionarlf have at le,]5tone CFL. 3, Implerrent,rg tnis d le larger ohas I ke Durbon or.d os was¢he•w•tch from gostoeled/*in proposal, Sou·h Africa could become Ihs Pietermorinburg, norderlo eain 'unds for 
dame/ic ligh,ing 70 years ago. The role of trend seM/ idie use of Illis ece,omical iha lomily Now Ihot le mines hove begun %,toole f ,oures ,$ 01 similarimpolorice and efficient I,gllurng techrology lo ret,e,ic, ·heirworke•s, 4 " h.4/10 
A new Wn AUor,lo,idard? lo,ve„r barners such 05 tne high Ir,Ad 65 96 /lhe Jopublon ore urempioyed 

pnceond}her•<surm ackofconfidence Th,6,soneolthemoincoritributinglocto, The crealion of on innma,ive .foduct new in ple long ferin ovollobilily ol lh s twCrds he poverly 5®olon Ir this „ieo lor this progrom could become a South tecnnology ,/Illoproble/ 1/South Africo. 
Africon for ,nlernotiono'j, sondord Exis/,g ,/wruclue even the fluclucring exhorge ro•e 1% olso I Th• is o bg challenge iii¤, needs o /Int The vii iages ore si•oled abc JI 9 km f,orn Ibe 
communentlyrnonu///rersof luminolfe, problern, slnceall fhe bripsare pre•ently 

necrest two Eskom ve,ding slat ons, for 
Ond lomp componenl des,/ners, relaile/ /porltld I r.10 :he courrr, 

pur( hasing prepoyme#Jeciric,iy couoons 
..dcommunil membersolike According +0 Ihe De Ii/ reworch, 0•ly lhe Res,derls have to use *,s ond po y 
Aswewafeln,roduclnglechrology/,h mgh' promolicn of well·cesigned trxtres ihot 2 * R3,50 =/,00 ) 
be relo•Ively unknown to ne/yelear!*4 7?eelp/wrloge•ond•e,come/11¤vicu-1 *mp Adirt,odogie••h;i•••nd°21 
en,ur,•m v,mu, ,„#n0,•••• lo be barrlers coq chollge the lighting worket . the v, inges Mill oach othe, id /4,6, 

be,ng,healtioducllonintotheres,dental aledncify odd•essed before octuol ifnp en•entot,on, e g and other services ore generollY 
' iMPAD 15 14, Nav Pon•cr•• %, Are s D••P-• whi• 05 - head•d t, 5:,u* •• F.,d- Thooo M•eki 

' SEED ; ,Ae 5,,•0:•obfe 6•,gy cne EW,wima./ D-epm .*m. wh•4 8 6„ded •ai,m• -Ak 
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avoilable,niheo,2r. 3,i„ingwotarisp™erilly Likewise. South Airico isiacing increasing Usnq students lor to,5 exeicise, assisted in 
beingodo-essed. ies,dentiol elecrcity demond, due to Ihe reducing 'he M ond / Ihe some time, 

Firewood ls very scarceond res,derts need In,ensh·e nectril :/,01 dri,e overthe las- prowded *en wl,h nud· reeded proctcol 

10 tfaval ong d,slnnces, d ihey •.an, to decode In ihis m:Jiket, light,ng Is exper,ence ie capocitybullding 

purchase this fuel source There ore. rn 091 co,is,derpc lo be lhe logest end-use o Trne eseorch nethodolop decided upon, 
household, supplemert /d eledricity w th residen·iol elect·,cil, and th,5 demanc lor pfi.vided resulls thot co·,pred the following 
0-ffin end gos, 4/ cooking end heoling e adricit¥ is virlually 100% co inciden· 31x ,/cal areas 

purooses Eco lour v,1 5 regarded as on -Il South Africo's peak demand ie • Geriein I customer Infor ilollon ia 
area lat could explic:A bp developed in beh,eer, 1 900 and 2 Ohol Inco•e, unemploynent levels, av•age 
rhe•reat' Mili·u•w /reation Rehidential elec·ncit, corsumption age ond rold populohon in the oHected 

The ™]lurclsurour,dings Ir,Me o.ea /Hero con-rib,le, sgnificanli lo le curre,12 
0/nomnlic view of he Molun and de,nondpollem ibull,Africcondlb,h¤re ' A table showing curren,1 lighting 
Drokensberg mounto,n •r,gawdthe hugh G increasing -Ih Ile equiprrentond continuing useoge pclterns, 

ders,4 'now emerienced In the ,viriters, 'le'#ficoiian program iii/.counh . A 'enon on cuslamar know,edge, 
audes lanc •nderslanding), of M often attroes tourists lothearea. a qowth in residential elec-riciti Eiectricit, Basic Suppo-+ Se/,ces 

Job cor,5„mp¢,on will be £|1.2 lo le conlinLed creluc n 0¤porun#ies e|ed,ilico-ion (EBRSE, i. Ireebosic'ervire'raswal| progrom, construct cn of new 
Ir an oree with im,ted over.ues lor 5.If· 05 tge ir kno.ledge u,id "11"Lides lowords ROP h<im: und If„ wm owre„hip of 
eipowermen·, Ihe Irnale,nenlolion of CFLs On n @enero . 05 • possible alternative elear,cal oophonce5. such 05 18|evisions 
effirier,1 lighting brsed solution to the 10./. 

kel' rolis• Mc Allhls stoge •2002), aoat 
EBSST. wrribined .,th thedevelopment of * A toole lot covers other opplig,ces Ihot 

6006 of The South Afflcor popLIot•on has 
0 ..irkelinfJ/corn. u•,colions,....bly ore u.ad inthe house• ord Ikeir 

teen usoge electrified, bul /0- still leaves end d,str bu•,or .63<ucture willil the paltems, inclucing o¢her areas vihe e wpoiuely 2 mil:ion homes ord 100 coirl,qur ities conce,rie/, bos coitribuled d.posoble incoma £ used e g. lotto rr,Illor people w.thoul r.scess To gno and to, a suoslan/,al or,d sustainaole tic,ats. cellphone cords, ek ofl-grid elearici' 
impro·rement n 'he ex,56'g ecoromic • Use of dr,-cell bole„p.s forradio useoge 
oclivity in the ore, Wilh time, ¢his could Since masl of these unnedions ors cirid he osocicted monthlycast,. 
eve, bae,dended foprowdecnevermore p·es-I Y usinp Siondard irelficienl - Presen' consumpmon le,84 and 
comprehensiva lighti•,0/ mointerance incandescent (GLS) globes. tris presenls 1.equency, value oid 'enue -or 
busness. throug4 the prca,01 / c o unique opportu» 'or conversior 10 purcho'Ing prepovment electr,clly 
brooder range of 'occlly designed and more eficient CFLS. which orly use r•pons/*chers 
produced lunninaires Iho• me opproxim(]tel¥ 20% of me eleciricit¥ 
rep'esendive of *he culture of Illal Ilpederlloprov,de he.oneornoanicnd 80rferS 

pofticularcommunity increasedouolilyoflig,t. The crii./ oren: of +he E I aroposol ihri 
These could Ihe, be 6/ d ·o local hordwore Eslimo,es of ·he mv ngs possible from le Posed ¤ potent,o| th·eo lo t·.e full srnle 
stores, gue51 hotses and touris-s. -0 curren- EHicient Ughling Inilictive (ELI) are successful implemenia·i.in of '1,• plo· 
generote cdoinono re/rues Housenolds 820 MWof peak den¤™d reduchorr by the Progroms. a'e os fc lous 
with more lhAn·,vo Ilgh¢ pointswmalsobe vear 2019 Thl woul¢ Involve the • Limited timing required tofaswockthe 
oble,opurchowudil,lionollum,nares©id inlroductionof opprox,morel,31.5·milion entire progrcm ie. -rushing the 
10,1¤51forn these .MEs CFLs In. the ./th Af'icon reg dentic| Imp ementot c. of le pilot piagiums, 

r.orket wihin the pia,ir,ng pe•lod, d ing 1, ind icien• timing necessaic 7·ciring req.direler' lor 
r•€ obiective of the survey wos here+ore delailled pkinning, 51.keliolder 

Itwas Imporl,•nt I ,01 the communit, leaders involvenle/ mon,lonng to venty le ob:,e anc ve'llion 255ur, plions ond 10 
n ihe raspect,ve villog/, Idepitify Dole/,cl estimole 'he elecincily savings p " litlot acl,•Itles; 

une,T,ployeo cona doles thot:„/ be Irolned for bom the consumer ond the locol • The t,ming for implemerit.or ofthe 
to essemble, dislrbule oid supervise tile cu'hority/distribuior/Eskom, in re otion 10 prog,m In *ese particulor two areas. 
odii:ffes wi•hin fllose communUieS. 1,8 -free 50 kWh- promised by ammeiced =*Fely p,or to the 
11 //5 e. kid th. 1 al i... .•0+0 01 6!' cove,nrile,11, to (111 residential userq of lashee 5eoson holidays, which 
people per v'age would be recuired I electricity It ./herefore 'rnoei thol Irod,Mionolli, is noi o good t,rne to 
oltend·heoffir 111,0,rilig fo, 111,• our,o•e. the reseorch cootrocto, woguccesilin •rtrod,ice new Tecrinologies, . 
i.8 1 supenisor, 3 awmblers und 2 • Determ,nIng the consum/on /nd * COnm·'nity ies,stance, due e the 
distr butors. 

dem/nd savings foroll//ies, limited number of people ihot con be 
We 0.50 dent,i,ec one irdivi..,01 w,111 5.me • Wonage p/ferences /lighting oid occommodoled in the lob.c·gotion' 
basic compufer one commuricolion skillsf lighting fixtures (//des used. 0 nporent 01 the pilok program, 
. flcilitole /0 0/volopment of le I Colour p efe"ences for 11.lifing, .®i wheleos tlic . nenploymen levelS ore 
morkel ng·ca,vifies in the org , as pon of or w€]rm while)' est,molec k> be for h gher ihor Ihe 
thaPotlckolronch,sopil/udy Anoveroll • TYpe and hoursrruse of existrgligh¢ number of people ing, con be loc,]1 proled co ordinoloi wos 0150 wes. kineles, ouraffili, ele(tricity]. accommodated, 0. 801 / 0 Ihe needy 
cppointed i. focimole ihe proied were able lo belelit from th;s porhcular inleraction between Boneso and the • Detem.ne le existirg nu·noer of light lob·cre/on oclivity The local 
comminit' poinls per heaphold and Ihe potenlici, councllors agreed lo .ddress 19,5 
Reseor=11 requirr n" ompithot p05Slb4 could be reploued milh !5sue with Ihe corn·nun,•ie' involved 
Ligntng, primarily*11' iricandes•en bulb, CFLs i e to detemmine the quunt!.ies of Conclusions/ recommendallons 
,]nd c#/s, ore Ilip end riia,or users oF producttholwouidneed'obeprocured. 

energy In the payerly sincken iured orens / c implemeni »)15 pnot progran, The plight of low·kcome hcuseholds oround 
Soulh Airico. The ,r,Ir(x]'" limi 'f C FLE , (ur,ent electricity furi;Is, meler,ng 'he world displays some s,milar M o 

possible alter•otive to pruy;di •q free bas {pre,Joyine/c/conventonc I, end ron, cho,acterislics lo- fro iscard allure and c 

eledricity (50 8/h aer mon·hi, cot.Id pavme,1/il ega, connechons in teorea geography. Among them ore 
signi'Lcontly•educeelectr,clt,consurnolon • Ampropno-enehods[)/medioi'pwuct * a/r/gletomokahord cho//sbetween 
n tnes houwholds ond conli,oute to the in-ormo'ion dissemlno-,w In Ilie oreo, habic needs for ser•ices such os 
./1.Iveof .../*le.01,0. loculr.dio. eg. e. heolthcore undlood 
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• Ac,5ionsof'hich'llstopo,whenscarce 
unpred,c•ble incorne mileric,lues. 

• a desperata need 6, someone to 

recogrize tho, 01 of the irdivid-/ 
problems of such ...sebolds can ciller 
prove overwl•elrliinrl, when Mperienced LE,ey m •hole 

Most imporontly however. fomi a in 

poverN shore c connon ••es,re Lr 'e.Ii 
sufficiency or d empowerment, os full 

garlic/onts In the marketplace ofcho,-es. Safe, 
Al-hough w. otten presume to prov,de Compact, 
so utiori. ·c,i„h prob a,Tis. it does S.Jgge/ Economical, 
1•ollhere is no Lir,gle source of krowledge Flexible 
thot exisls regardi·,g successfi I elfQI, ·o 

odds & income efle,gy proble,is 
Deve|••ning rolir-r,85 huveo cliance kin,d outdoor 15 kV 110 kV BIL ring main swltcheear, 
serious mis-okes thol hove beer mode in in¢luding: 
addressing such issues in tls 9,est, ond 'he, 
have the added oppoffunlly lo empl/7 • Ring /:,01'rt.ty.FRM U 
advonced technoly,ies kword the seeking of Extensible ring main ,ir•it. type F.R M U E 601Jtion& · Extensible fuse ......8 5 F.S 

• Simulk..u/di wea• of e;:perierce ond Extensib./.... ...EDS 
|essolis le"i' froi„ couirles with longer 
histor ps cf oltern,15 ct oddressing low· 
Income Optional aut#all©n, using a wide vari* 01 e®rgy mieN, irig,1 reid some 

=mote ideas 10-// 
*01 con be equally voluoble to emerging *. (RTUs) and 

communl,0tion protocols for: 
155 ues in de•eloping no'ions 
A..0 011, the nte,chonge of ideo5 must 

· Remote t..p,/£' I fuse..itch 
cortinue ona exp¤ nd. · Remete'pelingan'llosing/r,rig 
Anally, there will okays be a need lora swilcheg 

· 
so-84 net, os it is impossiole 'lmagire o Remote position indication 

· earth fault indication rammunry w},ere e•eryone hos been 
permon/ntly lified info econa-ic sell. 

surliciency 
4/e ore coifideit *hol the rress* 01 
ene'yel'ic,enc, #I becne'cl,ng one In 

these morke' segmen & where ser•,cessut 
os hot •voter and igero'lor ore =,doed 
I'luu ries 
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Appliance energy efficiency labelling 
for electrical distributors 

bv gobeit Hend/m/ Isck van Goss, TSI. Eskom Enierprises, ond Aidre, Gilderhuys, DEM, Esl,or, 

Ener0 efliciency labelling is an internotional•well known and lested tool lo reduce the nollonal energy consumplion 
through making customers aware of /he energy consumpiton of items like household appliances. cars and bulldings. 

Energy efficiency labelling is part / ihe dernand side management tootbox lor an electricl• dirtlibutor. 

Eskom's De,no / Side Mrriager requeslec • Year 2002 Eskom IM request /1 to • hovirg conswrers rrovetrom I generol 
and suoported the submission 01 an p·ovide c siolus rapor on appliance pm..inme 'worene. I In 

cpplionce·Icbelling progromme. lhekey b lobeling,/5ou'Alric,] undert'/ing 0, 'he nformolion beinw 
ihis orrinosoi holi,shculdlend 1/ procl,col li 1994 *e lopic olappl (]nce labelling;•s provided on Ihe lobel6. ord 
resul-8 ono ·hal it should support Eskorr'6 roised n Ihe residentiol demand • ensur,09 or' Dirg co,imil,rer,1 o.d 
DSM tie out plon Save.,0 sludies on monogerfien-(RDSM),ed,onof Eskomond p.lic,potion from applilice 
copliance energ¥ efficienr, lobelling have Fleclro·al; (now Eriergy Fltic,e,cy 5.mices monufodurersand distributors 
i,een fanaed,n So/h Africa Tbelotiono' EIS),osconioded ·amokeG(ir,eproposcls Twokey foci€i,swere foii,id obenecessf][7 
Ele/rificatimforum fundedata/tcanor end+5 ,elerled,/,Fliories Sc.weof ihis Mersuresustcinobleancefec·ivel•belling 
opplioncclobelling,n 1991. DMEhosalso work,5 ncuded,/he. WH/.eparl(firal irillatve, 
funded sk dies in t·lis soed reparl April 1 9G7j commioned by lie * ag/vesupporliomandile aheling, 
There nave beer vorious ' . Depoilment 0,1 6&neral and Energy where s•ort-:,op ond 
initioN,es on appliance looelling. 11 brief the la·e Mike Smoog 01 EES wics • sake)101'erconsutotion 
theses car be 5ummorized os follows. ocknowledged. The situ/ion los not 

cho med and the Indings /ow Ihol the Appliorre loballhg progionines were 
• Nalionol Electrficot.In Forum I 991 eners< emciency label will reduce mergy ind,all, ce&,gred to foculliateccomponson 

recommended an oppl,once lobelling used by these househ/d oppliorces The by consume.is of/e energy pe•lonnonce of 
progromme stondcrdsused-o·lheper[ornlancer;mony products Tcdoy appliance-labelling 

• Ockooer 1993 Ene.g, efl•ciency oppliances ore le sorme / wherithis st,dy progromines have two goals: product 
lobelling of dol,estic oppliances by wos corriec out However. mon, stondords componson. and piduct endorsemen, 
Dr E·nst l,ken DIE Proceedings have been 5¤Il,nlo o conoulsory .¤4 Prod'irl e Worsemanl is de'ermired on t.o 

• Sep amber 1995 DME ind,Ited +,e bawd f xed blandord and a volunlory perlormonce elergy pailor'nonce:,•leri„ 
De/loomert ond gegotiotior of or 

EN]rdld There is gene'ally o lack of *ho' Iypirnlly e*ceec· the Minimum Ene'gy 
energy efficencv (EEI lobelling Pedormalce 51/ncord. (MIPS' and ho, beer enbic,lig the perlarri•u,•ce standard os most prog•mme ord owcreress compaign influenced by. purch/se,5 ore bu,ing on In,liol price. The fo· app'opnote domnestic energy bofel¥ sirda•di are bused on :he lEC • * ilydemond·,se monogemen• (DSM 
COp|,One. 

coc jme& 4 howe been eve. pr,r,led by,he progra·nmesa,d 
• Jon.r, !996 TSI droked 'Obiact,Yes 5485. TheSABShovea sofelymo.kiho•is ' 'green producl ossessmeni ond 

d "4 olon foropplionce labell,/ similor to Ihe CE mark of safety The encorsemen 

52¢9 Eskom res,dent,01 demold-side 
noge,ne·d,ROSM; pe/ormonce of Ihe upphonces 13 /01 TI·/caritent / lheenergi looels con be 

4,59/ • rch 1996 TS! submilted ,.9...8,1 1. be an. oril 1/0.med gr©uped into kh'eecolegme Or, Ihe les.s 
c summog consumers wd] coll lor th s mark *en O ihe irformot,on pro, ded 

to Eskom nomely. RDSM on Appliance labeliing 
for*e morkey legend• •i,irchusing ap'I,¤nces. • energyri>nimplion/·heopplionceon 

• Jure 1996 -o d·ofireporton Applionce The research •ptodote ho: beenocooarlic on onnuul cr morithly oasis or 1-5 rated 
e,ergy |obelling o.ogromme w/5 to o molorexten, end hos nol bee, results e/{iency Ir•luding comporisons wilh 
submi/0/ to the DME and Eskom RDSM or,enia'ed It would appeur Ihol tiere is the o mosi' c,/ least eHic,ent models 
by Mo,bek Re5ource Consultaits in neec forevie•app|ancelobell,rlgresecrch ag.EU, Concdofs Ene luidelibell· 
ossoclolion w,lh the Energy and and *e implementation thereof in Sout limcal• Muoi eiergy coit *3 05 
Developrne/Resea,ch Ce.·rel,DRC) Africa A -Ofkah e applionce energY sl wn on Ihe US Energ/wide abel oed 

• J.ne 2000 Fs,om RDSM ond al eqi,ency-laballngprogrommic,srequired • whethe·the/.oducme*sopre•,Tibed 
coproached +he Nl i, Soul Africa., Conk,0 wos olso nuide wilt the Amencon P""oncele·./eg USEner'¥Stor 
regord,ng opplimlre Iribeling wi SA in Council l. an energy effic!Incy econor' prog,mme ercompulefs, EUS#eml 
order .0 06'oin gove, rime •I su•,1,¤rl (ACEFE)andCLIP(/cliabrol•elobeling Thescoperind,mplementotion/¤pplionce 

• June 2000 SABS called a working „+Dlionce SIandord,Programme 1 CISP enal, performarce lobelling nil,al,yes have 
groupmeeting rrqueded funher infanna·,0, obaullhe work g'ow,1 significantly wit,in 111e • July 2000 - Eskon, ROSM and pos,ler ¥eors TI •n in •>uth Africo and ¥.e will keep 'hem A, present Ihare are 
cppreached tl•e DME „· Soulk Affirn ,•lopradol*heprog,ew Cortic-solso louelling progromme6 

n . le.&1 411....unlries 's well .on regord,ng •opplonceloball,ni n g, in mode 10 *e Eurocean Communit Ener„ 
orderfc obto In,ticlive that ,s be,ng adm,•istered i,go•ernmen, onc ·k New· 504 by the 9 ppod Ellic er• EconoWECEEEI E • 59/embe. 2000 TSf opean Union opprooched the IEUI 0% 0 .hole Woles enel lobelling 5,4 m -Aush*Ala 
Colloboralive Lobel,ig „,d Applor Apf'ox, mofeiy 25 products ore includad 19 w 

Stoncard, Progrom (CIASP) ,wder The Internallonal expe•en•e 10 'hese otorummes. eliger¢¢crs oDd 
mislin develooing o'de,e lopmeted The review ol Inlernohonal experience freezers ore lie p roducts witt· ihe mosl 
molpmer,loton progr•mme for reveols•hailobellingprogrommesneed' frequen*co¢eroge. 

opplionceloolling nSouth/frica• be Ir p|„e for *e long fair„ / order 10 Tr,e ®rlicipolier of app an/mcnihecturers 
• FeD/04200/bko/ DSMreques-sTS oHec• lori lern changes required In the „e®, gy lobell'ng prograrnine,c" beailher 

buedertokecidionoppliancelobeling market, po/,culorywithregordto voluntory or mordatory, Abhough there 
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corillnlieslobeorn,*tureofboth,Illefrard wellastoneconsumers. Inellhercoser/e TheWI,IN·Pa/on¢hcEnergypolic,oile 
istowordsogrealer.ell.nceonmondobi labelll.gprogrammeiusl•sell 'ofordobilily Reoubl,cof SoLI AP,ca /98, incledeso 
port,cpotion In Dice, 1„ enhonce wotrnly,niermsoefics rosis• burolsolr, spriloila,orhergy Efficiercy (Pag®75) 
pfogrorrme,mpoct. All of Ihe curren, Igord ·o leoperoting costsovings dur ng w•re il sloles -hal 'erer€17 elliciency,8 0 
in·egroted marker• late ling pogrommes le useful ife of the p.orni, 1 meosure cl saving of energ, ·, 
i e North Amenco, EU and Austro lo) 1/ Connplia.yeenforcenie,i, moyemp'07 four Government wil pro,no,e on eliergy 
undolo,y An occep}oble ripans el elements efAciercy o•reness in households 0/ will 
celerm,ning the erer„ 1(. ilitole ·6 rolingstobeshowr , self mon,loring bydealer5, estoblishnent /1 relevant 
w lese lo Dels provided n 0 of Ihe initiol 5/ndarcIs ond codes of p·octice lor + following tre up<,7 1,/cidccrnploI'ls, impetustordevelopIng mn, of teenergy thermal pelor,no/ec·dwellings 'and 
consumplion test r //s used in MEPS • I.en·lic spotchecks by inspectors, ond The lovernnrerd .ill promole Tke • more progrommes rigorous comolionce reviews *duction of o dornes,Ic opplialce 
1he parlicipolion 01 the upplionce The In·Pleme,t,]lion 01 the General obelling pros 'or,me.'• T•e DME hove 
rroru•clu•sinene•,lobell:lgpr•trnmes ·A•recmenlo AlondTor,fls •Arnlins *,eledobo,elne s,ud,oldenergyoudts 
cone,lharbemandato'yor,olunlory .-r• hodasignificant ./clorthe SAOFF|orce of buildings and M :ipliclce lobelling •udy 
Un ted Kilgdorn. for t'Kample t· . lobelling Ind,/7 ho resultof GATT. South /,Iccis ornong5tllsmonyprOgramneS 
proqmmnles•oign·ar,Lwnlle,n Aus•rolbond low pa,1 / the global economy /,ch Pub 
New Zenlorid on *c *her hond hove / neors, 41/ the perlormanca criler ¤ of icit, cornpaigns w I! he underloker to 

ensure thai app li m F hagers ore owore 
mardoto:'ob*ighmerne •Agor•ppliance oopili,nces sholill ineet Ir¢ernc¢,ornl 

oflhep:urposeofopplioncelobels lobell,nginiliativese.g. Carado'stne•ulde stondords 

hove eyr•Ned to becorre To dole 11•ere hc 6 been prollrom,710f &%/7 limi·ed 
.wareness progress ullh 

Inlegrobd will, the development ond implenieliktion of the'Ub ta Paper iri respe• 
enbrament / marid,!04 minimum Ene'gy -17.02.inlogedcansurnerhouse,olds-love c;opplo,ce labelling It r 0, toke severcl 
Pelicm•once /ndri' CMEPS!. o hughtlenree of owerenessollhe r·.us] 01 Yaors for u legislative fromework •o be 

elec i :ily ond about 30 % consider Ihe de-oped ariopplionce looelling Constraints in South Africa energy -d 0, on appliance .hen Cos• be,ieL• 0,1 f i;,•,5 
Some c·the reosons why Soulh AUndoe, Jurchos,rg *hese products L miled 
not have on appliance eneri labelling nbinction is prov,dec on le /woreness A ccs. benell anol/Is toi erergy efficient 
programme, can beollnbuledle Thesollow 11] leve• ot low-ince,re graps. Ona con |ighting lic/iaer, donc however •here Js o 
foctors ainclude ·hol the le,·el 01 o.vareness r.,s, need to liclude olm energ· eHicieni 
• Lock 01 avoiloole Jnlormotion /rld ce its low. olough L/·er 'elearch moy be appllences 1,1 Ihe model ng 

'equired Energi eificlent ond lobel cleminlion Al,pica|co//beneli·ona;ys,5 for *dric 
• opplur,res-genero•|yrroreexpens,velo .aler heoters andl refrigero» Is given I, Olher pnor,lies Ind nee s tieend'ser. Alargepo'Ofcurpopilition Annexure B gover/ment is .0 /le to 'Hord more expensive 
• Structur/l changes in governmen, S, miarm- benefits studies con be „iried 

applt. nces 
cepa rtment§ and re·Ir.lisu¢ion ou· for oil oppl„inces. The wore gro* 

- Lackof a |eg,|Of,Ve {romework s<orn·s experience w,th Ihe Relollers recom nerded thaitne eighll/rges+ u,ersof 
pagramme st=Irekilers 045/les 8*01 * Llri•,le{] ./S cup.'I.> do oporoon[]le elecric•int/domeslicrrorketnefocussed 
hovelimiled <nowedgeolenergyefl,clency or, ondiheenergyell,clenglobill>Fornotec I... 
ondlheener@yoeenoncepower/tingof forihem The energilabel „notincome • Limitedcapocitytopolces·andords opplicies ieloted becouso the bere[,14 ore calculoted • lock of consumer 'wo,eness on the Send//50//ncoISTAN&9hmpublhhed for the user The cost / :incncing ihe bene/1,5//polianceen€ 9 labelling 
1/ mondords perlo iing i white goods purchasing of mc,crelectr colopplianceBis 

* Ls.....lear,colerel,n.ord oppl,inces Thesk),dord$ fortheeproca diterent ond Ills should be nieshgoled in the i,gh cosl o imported goods arcs.,r nanzed,n Annexure A the irrolemenial,0,1 01 +Ii"nergy iabel. 
C.5• ai,El effordobilijy *i.*mme•rk From Ihese tables one con se. Il at le 
Th,i iss,/ con be cha se„sed in Ihe lorm benel,15 0.0 relotve|y 'rnoll, fhal h-e•ertney Thi Infer..+Ionolexperiencehas sno# M Wditive. ofhv© furdane•Iqu€'tions, F{]Ilopplion:esoremade moe 

opplionce-lilbell,ng pr®rommes ae -c a energy/icien/lhroughli.e infroductionof 
• towhole/e/will,heapplanceld·5ti grge exlent dependen' on o logislatlve 

n anenergyeffic,ency'obellherewillbelarge Sout, /4/ oe oble 10 0/cr the :rapiework There is no leg,slot on in 50.,th saving& 10 Ihe user. the elearcil, dls+rloutoi racremer/ co/, 055/cloted w,Ih ihe AInco, wl,i, h promotes oophorce (]beling o,d the eled icity geger/or 
progromme2, ald cab,ne¢ approved •he V'h,Ic Paper on the The cost lo i·no,D•e the /,ciency of *he * to whole,lerlcur theseco/sbe passed Ener vPolic,of SouthAfria)002 Decembe· producl[Inf·5 9/requirethallhecostolt,e on / consumers? 1998. prodoc· ncreases rili, cul ne achimed by There was(] consensus omorg se•ef•I of the Tne While Poper says 0Publ,c use of ne.v nioter,ols forinsulolion' owareness bauer 

manuffure•sund •-aile, Ihallhe.opli¤nce of the operoling cost 01 opp|i...l is |o. seols/nd.edes,gri. The tooling cosl can be 
market in South Afnca ,5 w,7 price Se,15,tive 
ond, hence.theinc.,/lould find,id,fld Por#ly due to o lock 01 amorispo in he -eness gorifil cosi ng 01 •be 

cround prcluct 
energy efficiency general y and partly 10 Pass un to cons Jrners all' Incfementa| cos.s because o· o lock 01 informolion on ME Hmmissioned research an 

ossocloied wilh energ, effic•en, oppl ances loplianceoperotngcosts . appliance labeling 
I, is cleor thai, as a basis for prog ornme The Government will pro,lole the Aw resullotod,olog•ebe•eenthe DME d/elopment ord negolial on' 0 wi'i be in,roduction of o domestic opplialce. and DANCEDoverlhe yeors 1999+02001 nece5sory to clearly est,mole *he ilicre,ier'0• lobelling programme· Applionce labeling the p·o,ecl •Cooocic Building• r, DME in coslslolhe ,/ustry (reto lars, impoa and forms o mo,or comporient of housah/Id energy effic,ency (EE ond renewable energy 'e monufachirers• Issoc oid w' me 
p-ogromme If the es#,noledl Incremen*/ consumer eld,on and 09,25 people r, (RE] hos been torriul/Id 

*=ndeecf ossrn¢lloseKpeded,lbe• •hei, choice olopplionce Not onlv ore Theproledo,In•/e honc,i,g[)ME'scopool 
h aid oe / n•bj,/ c/**Ilis corsulners 'ful·ned abouloppliuilceenel ond /rlormonce by ossisting in d/elopi,•g 
efy corefi,|h,tothe ind.,fry However,041 consum'*lonbutolsorionu"urerstendto prigramr,"Ncopproacheslifugl·strciegies 

might also bea need i offset p.asible compele B pro Ice more eFic,enl ond odo, plons For energy e/ciency and 
incremenial c.s i. ihe manufadu,ers 05 appic.05 relewable erle•gy 1!ral,spareillco·cirrcti" 
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*rele,on.slokeholders. Pasaincludeb • Lamps ,ncondes:en, end luore•cent -hetopeted.pplionces shoud·,avel-A 
instance Ihe No Nonol Electncit, RegA/or lamps based on EU 5,0/ords Morketing „,inal 
(NER). Eskom, other goverrmenfol Inferoc'or' stort Mit.oitth,6 -ing done in 'he *rking gro'p 
deparlments, pro•Inciol de,o•tmenls. ior -lipre is 5uffie i m resoorch m o efi{,I ovoiloble Tie WG re.le.ec he me·hods of Iller/ment' orgalla#.ons,......7, onopplance bbeling progrannes i.'i' 
based orgonisotons, otherorgc·,hclions * 1/P|°ment:rg energy abels used over5eos Africa The'es no reed for irther delr.iled 
industr, Grd fo,ind trlat the Igems. i,sed o 

combirliorof res,c·chon the sub,ect Howe#r. lhare mo, energ¥ abes/nosondord, 
The mmedic e obiaaive of he al•ell,inid, c raseorch on le 

hot lunlary be ond o need m do 
•,ere vo marcolory 

is io form purl of the brists fordmil up ° dependingor enironmen-al benefits 01 „ch lecountry//appliance. o progromine 
stralegyond caion plon for ene,gy eflirie,ic' The WG recommended W wha,e Al Dresent therels a,slia or oppllonce ene<gy 
The labeling /u,y wc, to the formation of o s/ nda rds for working group ·o dnve *e p,ocess pe rformance 01 an „ F,Al[„ looelling Ii 
pr/gromme Ind prcposed Illaislotive existed ther ·hese shculd be given c 'igh fun-er r would De urwise 1/ eslablish 
reguloto' texl or the issue of #Wng of prk>mytho·, wrlereno sundards existed. In onother workng gra/ witkout o lorfro 
Fous/©,dippl Ons'SOSapplicobs oadition where mere wos o nondafory com/.pme/by Eskcm ind SrOK/hole„ 
The preseni appliance lohelling requl,emen· via o compulsor¥ legislabon suchos the NERond DME. 
working group these woLId be given ¤ h /h prlor.ly The e haie ben severol workshopi „ „] 
The DME, NER ond Eskom ore themaor The oppliance sialdords lor perfc,nonce conferences dauling will. Ibw. 5ublect of 
playe,ineledrico energieHiciency Eskom ore conlfulle.1 67 STANLA unc orY op,oncelaballin@ Todalelhereho/een 
DSM slauld suoporl the rinisle· ord the orliel„·rrent#ould hove lo gs through their limded progress wl n Ihe implame,lahorl of 
ena·gy wn,-0 oaper thai colls fcr energy P °cess of oppfovall f rio parformoice such o /(ivalmehowever MIhihecontinued 
diciency lo * 4440/in Soull· Afr,CO O™• slandard existed tlier Iliis would have tobi comrr itment 01 the makeholdm il Is ola,ined 

te NERs droienergY *Hic,ency c/ cemond prepal/ and the lesl inelhod occepted by lo introduce Ille perForrace stor=35 on / 
sde monogement pollq Energwefflcercy 'he 'stiggw",o,J" undlhe nion"ouTer lear-jeeoppJ'ances]1•isyeo onctointroduce 
lobell•is,cificdlycolledlorinlewhile T'elotterwould foke ongerlhonomen¢Ing |egis•lionobsoonospossible 
popm. Th/Depoitinent of hcleand ndu/ry onexistingsiondard. Theapploncesselected References 
©T i, SABS andle Depomnent 01 Wo·er A[10 8 'or the Mt phme 0- energ, Inhe, was 

I ] '®uth Africa. Energy 510'istics" Rond on'Fores*DWAF)oasuppcmveolenergy norewed downlothe follo•ing 
Al,ikoors Univers: DME; 1995 

lobels unc muld be pointial funde s • Walerheafers elear,c 'ized, 
[2] Davi' IM / al •The d./tio• of ..er Lgislationmoyoe includedinlhedroll Energy • Stoves [i.adelearc Recomn·endolionR on Elecile·:on 'li•, Billb/lhlir/been-oserlforcomn·ant • Refrigerolors ond freezers ED'C & 'EPC. 1996 

Stikeho ders cre. • 'Ashing machines [31 'ner CR o.d Le.r•n, SJ -Scur• Ird 5,r. 
• Depomner' 01'Alinera•s ans EnergE <DME} • tcriTIE inrendescen, and •luor„"en, ./earhwse Gos Em•?8 PI M Fones,sk 

• Deoonment/Doceard ndustly(DTI) lam. CSIR, pp 6.7, December 19?4 
• Depolmentof Ervron.entallailand SlANSA rep•sentolives assisled inguiding 4 Dreclorale· Electfco Energy Bwines' 

Tourism (DE'J) the WG cs lo which process wos le toresk Plan• DME, p 30,1996/7, 

• De//mentof Wore,Affoirsond Fores/f, method of implernentaton The hme laken |9 Kle,ncold, M A.,o,ene!S Comr,ign Ic 
(DWAF• fmrn inulatng o standord la the dule el 5,ve Howse,&# DME Repon, MCIr 

• Minerals ondErer@YPolic,Cenke publicelio• ron be 61 12 to 18 months pl November 996, 
dependngorthespeedlhotthe·ec+rila•lwork [4 Ul,en. FA & Be'le, N 'The Evoluot,or / 

• Eskom Dtiw group oece/5 ihe draft slandard The Ihe ..' or• Dernand EFiciercy ol. 
* Monulact imporlets, disiributors pedcm,once Nondo,dis tquired before Ihe Moio• Dolnestic Elair,L El'.lirrmenl' DME 

ond their ossociofions .... pp ....· 19.I ene•y,rk'/con be nplerner•led a'Ihiss/e 
• Collobopolive .obelling end Appliance //hodolle/,ng ard ihe intenaolthe 7• Adell. M: kpplio,ce Energy enerly 1.Kiling 

Standorcs Progrcm (C•SP) Pvo'}lame ef·,Incy 1415 rea'ired. The fixed wair A.. 2 Rex). DME. FP· 
• American Council for on 1039 June Egergy Elficient :996 teotemstondold hosa wo/Ing commilleeand 

Economy BCEEE) 18 Adeloa, M. hence th,s was le firsl torgate¢ •Appl orce 'nergy Lube app!/nce. ling 

• Gl/bal Enmroimentol Fecility [GEF) TS! - EES,vrok •o Mhe SABS Tachnicol Piogrorr ne' Activity 1 Repolt! OME. p 55, 
.anuar, 1996 •Esl<om T51 Comminee req•eslirg a, omendir,e' of Ihe [9 Uker El 

• ... Enterpnses •tondardi includatheenergylobel. -he 14 'Ene·g' Ellie/cy labelling of 
Dernes•ic •pp,orce.• DUEE Conference 

• Soulh African Chomber o Bus,nes5 elecllic stove wos the second opplionce Proceedings, pp 43 46,1993 
(SACOEI selecfed os 1M s confrolled bg •he cade / • a Nutek Cc u perative Procurement. 

• The Sooth Nricer Bureau of Stondords proctice, SANS 10142, For *e wli ng 01 Mo.kel Acieplance 'er Inrovoti•m 
(SABS) preni,ses Bo-h tnese coplionces hme }he Eneg, El¢iceM lechn...5 1996 

• N""" E,ectricity Regulaior{NER; ' , h:gher electr,c,i use ond have the h•grer Ill]Adeloor M ·Acplion ce Energ, iobelling 
i, pen//ion in thedon·esticn.]rk/ & numbels • Consumer ossocialions progromnie" Activt¥ 1 Report DME, p 43 

0,/ er My'sed Jonwor, 1996 
Inthe DMEEnerg, Label S,ud„TSI EES.nd 
thework group /,ch included ihe SABS, Conclusion and 'ecommendations 112]Sr,cog M Eikern Technology Reneorch 
DTI. DANCED onc DME, ievisited 1 Inlitule p (TRI) 

Themorketirgplui shouldloc•&<cnolmosi 13]Ad/* / aoplionce se|action crterio /5 Ihis g•oup "Apoliorce .*7 Lobe,ling „raeoppli ances focus•ed on energy and .•re' nor on,7 eleclrIc, fy Aci.,Ir 3 .... 0465, pp 
Th, One of ·he oopliorees should daf nitely be o 20·25. seection :riteria e,purded Ihe Janocl •997 
ooplioncestoi•Ade. refrlgerolo' Refrigeralors arn used in ol [14•,deloor M. •Aopionce Ene,gy .060Illrg 

segments of Ihe niarket. Refr:geration 5,1 
• W.'er heaters ·electric,..5. p.roffin, 'fogromin/" Formal Prolect Prope;ol, 

co l ond solar , !0 fge cortrib/orle peakden•und budoes DME, 1995 
consurne a s,greiconl p oportior ot • Refrigerotors on. freezers £151/ .no..10 I & B.k. R Devel.rnel 
householc elerlricol energy tyoicolly l Oil ord • 'Woding ·nocnines Inmlenwniation o{ 0, Energ¥ Efficionc¥ 
15% The penetrotior 01 re frgeration Lob,ling Progr•mme lor Appfoorio•e • Tumble driers eec·ric opplionce5 15 0150 qulfe high· -he efore Dorneslic E,ergy Applionces • 'mes.fixed eleciric refrigercTioncouldbe,]Arsttargeto-labeling. [16!De langc E. NLaw Coit Relrige•tion lor • Dish "Shers f Eskom is soh'fEd tho f fhereisenough peok RDSM " Reps' RES/MI/99/0.3130 July 

• Sp"haoling 'hermo'Tats inporlicul{Ii inf" 20/ 
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Annexure A: Soulh Afr,con dernesh'c appliance sfandards 

Pred// Smrdar'dn.r,••/ye•. nile 

9£153% Eleil.i••o.e•.[oaki9g lop• wveni.•rills,•r£ 5imUGrappJ„,nres 
%1541909 
SA8S1/221987 Dom,%1,r rl=1Mc lound• 1-#* 

Rafl•••loMInd Ffeeza. 
WS!.C60335·2·24·2000 SM•hoF„u+ndhld=•ofelec.ic©¤pponc€i,••224 pgnicular 

•M•I,-5 b re•nge'llig ODple™, ke·crearn apph n:e•,nd i,+ri.lei 

•86150'371 1992 Hew*he,I .ierallp/r,re. - Rafri-1/ra w ·h •· -i,hc Lt 'W 
timpero-r,mpaMmenl chommen,lininndl#-£*d• 

5.051502581 19,5 In, -hold F- m. r .....Ill.ces - R•I.ig••0• relng,ro or· 'e=en, 
Dozan ·oad 51©rnge [0•i-• * focc freeze• ceo ed by inier• loiced o,f 
c,•cu ./. - r+•c..g 93:89malhol 

5•1EC 60,35 19001 .J*/MUmi'.-eedri•/.5-sofelll CeAerl(••.ir•,•r,% 
SAB51'26 2001 RoMmo,iccM¢,tlepprgondh•ctp,mis 

&-608187 1991 •J./.rWil./gooo|oves-rnfll•-1rp,7.'-Cho,lo• C,Q• 
te•rnelh¤d• 

&4:SIE.60335-e• Sofe•, •peciAco· #lar om-* ro,.,e 

W..O RANS10142 p¤n /*,Ir./wi,/I.... 

12,050254 Codeofp•dicel©r•keins•loTonol„•erheote,s 

2EE.!5!EL• En/El•'E!*202iablE=J....- 
14 5€,1356 1.-u•......ed 

-1307 SnM'e'lleArldomes•c¥01.-9*I 

1808-24 Gospewen•d•ne!.w•r.* 
CM,w•hirho•el 

1403 Woor•w.nie,h•c. 

EleM.i,L•,d S,•ogewn-# 

ti07371 R.flge·,IM lo. mat/od 
&AR1308/7 

SAM SOS561 

0456 Vio•,inq•'n,mo•peaL=/Ir 

9,85181 •ors€•ic--er. 

Annexure B: Cost crl d Benefits 

2096 im•roverri,1,1 *i--clge 095/.Wh/24' I 2.59 unic:/Impl•r,Ir,O,1- 
E•i#.numbe.in 6e••e 

3<£ 1 2418920 1 
.i-d. lacemenloelod,i. • I' 

'cenagec./.•oimp,·Imad.1 
120946 E,i-/.Li•erre•ed | 241892 | 

N-*,6.•,h mp&i•,1 24]09 48378 72568 96757 
.- 

|Annugll'-ieduch®k•Vh 4,73,152 914•0. 137.3• ..3808 22&7240 Imdnumbe,-villallutons •2418?2 I 

Annia C.nwn,--innot. 30/•Wh R!372026 R27•40/ R 4'I. R.8'42 '68. Tolo!851*tedma••sim 1 483784 1 / 

*s5/tes,•1•. 457345- | 
F xed 'le•r waier ** 

50 83 ./3 |N,im•-0'u-•-711 •675/ 2,11192 367027 435, 

|Annu'J....re/11.1 LW9 4.9734€1-1.... 45734520 73,/5232 82322137 Av•.ogees·kWhre•UCI!0,1•6!il/Ye' I •89 I 
b·• -Imers,].,9*... .til)29"488 14:2372¢256 221952570 R 246966i1 AveConi•me•%-ud,0,v'Ii/yal, | R5' | 

In• ...'0!••11•• L,In 104 Gors I R 567 1 
.dle £09 Q lf'Co 

Forelectri# dist/btors Re....i.ve,Imenl 15.67% 
Fai ..#]ron,u• 

Wiu,-ry-n-,tallon 
& '3 345 

20 
PercenagB'•onged'O•P•dm•d/1 1 600 2000 oc 

%655 378140 4•2673 

•60 <,nsume,i•ing,0RC 30/k* '2836I R:6721 R 85082 R,•3442 R.803 

A&*Imed */ 10•0• ,/.74' • 0.80 J 
.im-@numbe,iniervi- 15%0910 1 

K|. E.Ii-ed,ap,„men,pened„ 1 10 
522@2212;*2613%2131Flus 8) 

ME .i-lumberier!¤,ed | 596091 | 
800C 000 

.:mbellil.ji'wilim'o•..•_L...•' •lednumberr€wilslallaN- I 397]. I 

R=8344 .ruo'/Me,•d,dionk- 946351 
378140 1512560 ..1,3 Tclme.u™•dmortetsize 

D 2!13121_'283 R 453768 15-0 lai *£.*1#*k#h 
993485 1 

4/-'pmaricqu.YUk- 290097620• 
-000 - ./.endel Ej,r,·rr ;,ri.#. 4,p., 
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£ 

I mar,Impl-,=,Ig,lo• 2C %improwurriuril 
f< 1 

2 3 4 5 

h rcen·ogre..d·o •or/m,• 5 10 20 25 

hirl•Drolurunwi,9 •ium,/1 49674 99349 1•023 198697 248371 

»r•10,9/.r•Lic•,•9kwh 2*976 5801952 870• 929 1 6039C5 14504381 

»ri,+15umeignwing•R0,JO/ky¥h .293 11740586 R'26'0879 •R 3481 171 R 4351464 

..-1,1-1.......1.. 
2 3 4 5 

enl,/rhon,edloimp,ovedm••1 5 Z, 5D 8D 90 

harclun•¥alhimpro•rnaril 49674 198697 496713 7947A8 89413 
:/fff 

nua lie=i,duction•'. 'gc(]976 11.3905 :9009762 46415619 52217572 

nuolconsum,•60.i•c••0,30/kWh .93 R348' 171 RB702,29 R13924686 .5665271 

F..r• 'trilienc' •clbeo,f,• 

For electricity distribulcrs For eleclricay dist/butors 

Bosed on 10 000 unit, instolled in region 
e ....1.-1....0110. Av•.•ie esi i'.urJ,orVJ 9* I I 

*i 2I 3I 1 5 AveroAgumerm,· M• Inior/unlt/,ai | R 8 
|.le.*ch..Ged'imp.•ud.•ccell 5I 10 • 15 I .I 25 L•'Cwao, 1 .1,5 

]...blahini'......ment ) I. ] 1000 ! 1500 1 2000 | 22 A•dc=t 1 •100 
./ *dudionk*h I 29200 I 58400 • 87600 1•00 • 14600' R•luri••in•earnuril 

..null'or:'ull.I.....le030//1 RE 760 1 .75¤0 [ @26280 1 R 35040 • R 43800 For in•J,WI. ren,ume. 

-M.#Ip-,-lion 
Y., 2 4 : 

Pe./11......dio m.•/modet 5 so 90 

Nu•ber...•limp,c=.- 2000 00 8.0 900C 

Anr, o Ic.•cs 'a•uction •'•1 29200 •16800 292C00 46/'. 525•00 

&%|rer•SOYAg nIRO .* R 8 780 R 35040 RB/600 1140160 1157680 

• At Kwezi V3 we adopt a holistic and 
• inter-disciplinary approach, blending 

across the Ii:,1.611•lal our engineering services 
•0• spectrum of transport, energy, water 
i• and structures, with divisions 

I dedicated to project management, 
information technology, 

I environmental management and 

development services. 
.. 

c The result is humane technology, 
providing creative and sustainable 
services forpeopleandplanet. .. 

KWEZI V: E ./'NElli· 

Contact Durr .. Pieters 
at Kiezi V) [EXCELL./. Bellville 

1*u020021 Tel +27(0)21 913 2080 
Email dpleters@kv3 co za 

.... .... 
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Revenue security management 
4/CBc·es,re@clalpt.rgrroncgei,EskomEoger, Reg, 

Reverue seonity m.... rnent within Ihe Mnte. of Ed<orn D .lbution. can be mos, simply defined as the ....men, 
of custemer s cedll worlhinew and evolualion of the finan,|a| risk as a result / non·payment of Iheir accounts. 

Efectiveseeurhminogerrent'loinorage The folloging leorring poinlinrenoted. 0·e nolcoled forin 'inostrlies 
the fictors Ihot mainto,1 and proteck tne , Most ,/itiesinArlenco, Europeandli • Pocusonmaki,gilec,ier/0,2„oren 
Distr,¤ulorrs ievenue low ond min,mise usethe good 'p/ pr/,ple• / some lo pay accounls is opplied by .,i:,2 
financial losses binsl & 5 bockground o oegree utililies visited 
'e,•er,ue 5ecurity S/0/9, won oeveloped . Deposils or SPU ed .PU customers • Vey goad parner,1 enco.,rogement ,hich clearly categonses cuslomers "c iorge5 lrorn 1 3,1/nlh. ond some ©Pliors Suppliers./irls,•,tolalp•gror,1, Ver,OUS 5egriier,I& ond oddre=es he verious utlihesretornileposilscfler 12,1•0•Il•5,1 i,ijh ajl ;offs ol prize5 incIJd,•7 i cers risks rird dictcle5 4,9. 4,orio k s Drocesses '0 be a custower honoir, h,5 pa,ments I• he Lirrited cos' 0 u·ilily/6 odop,ed Variouse:•ionsafemodeavoilable ors[,lam porl,18/ 

*cr '1'lls Ir li. Yuture, e depag is corgihe cos- 0 clot, ng sel Ji lty req uirem en ts dep ende r,1 or 15*d ogain . Node'obs 
risk ore ard reou,red oy IJK util he5 pcy nen- timing and meclon,sm. • I ocustomerisono|,Fesupponliachine obol shed in 1998 They believe lat 
Inlernalional debr pradkes Md conno' R his account, Ille circ•,1 11·is hos co,tributed k, their i kireoke /·eas,img r o- the 5 Jpp |y WI be downg roded 
Muci resec ·ch wos done vio theinternet 5ome debt +eis to rn/c·/he mcchines requirerne/ ond 
internotionul uti ihes we'e vi,/d, ncrre|y re5 pons,bll,hes are clearly def ned in iho . Cul.mers o. forced to con,en -0 
• AES Electr/culo Sou Paulo, Broz p'epoyment if Ihir poymert record 
• CEMIG lo Iforionle aid Rio de • n Conod(] Did the USA celericrotes The Di•]sia >dir,g deb' aislomers is ore 

Jane,ro r,01 disconnected in the recovered when *e winler cil·.tnmef bu,5 
• CERJ Soo Poula, 3plo Horizorte ond + AES Es/vt J|OdocreditchecK,onnew preolymelt=kans 

• f Rio de Jine .[o.Ftwerl]5er,sdisconneeed/ ro cu•torrer• b" are als' A".by ki-to s 

• 90 Light · Rio de Jo·"0 supply']I,voielhotopp|les &}Felecificili, fomed Irilodi,elleb'll".tomers 
F,end De C.litro (LFC) Mexico • Per,/Ilychor[,es(]rdinlerestfornverd,re convorf fo 0, red deb K they receive o 

Cry custom„ ore ¤ophed by •st /Ities 5 7 % discur on tr ig•hly bills 
WI+h • Con·sionfederolde[le/nodd·Meico n Brozil ond Mexico *,5 research compleled, o feverue 

s+rolegy for /5kom *as * develar,ed Com 11/ Federal de Ble"r./ad . Mex ico • large power use, [ustome. s.#ily orc on 
Mi / of ll,t 

Accpulco iemo' meemg Discon,ections 'ke best procncesob·erved during 
Ihe Inlernotioni,I .,1 + / I be Imp cliented 

• ESB Rep .Iblic of Ireland place 4 doysafterc 'slomers receivethel within Es|,oin 
• NIE Nodhern Ireland bil s d no piynent is made. Due to ·hi, 
* Nalona Power London vigo·ous dil;conne{ Ii[)„ policY cepos,rs Reven// securily stralegy 

-The +c lew,r, ii.F,pc,5 3- the r# revenue 
-Bii. .-........•ai--16.............. •ecuril'f strok* wil be d 5cussec, nome y 

/5...Ill. • Treatment of o,Herentsupalies 
90 do' ./.%/s...Im...1.* • Securl oplions 

.h/' r I .' I.. mon/hl' lecoull • Acce ptablelorms oisecurity • 14 dlys rotie.{roll'Ip'manldom,i•g•an. • Pevision cf a cred,1 roting i, lieu or _ree...l' 1.- lermin.lion .1 mull 
oddilion c securil, 

. 0Cd•n • ....rhas.ze®01¤bl,po•en,•rard..... 
C,idOebit••,men·•echorism P.•nie•willbe•rown 9•men,0/ Sjppre' 
ouil le OC•,I •9 d. 15. I New SLJpp|ies Al| new culoniers ae 
..for•//5./../j I.Je rf,red 10 'vide soc Jrify In 'e cose 

*1/*·hemonlhl.=c©in· o addilional FODs tc curs:ner wilh 
• I 4./ notice'lon • na p.ment e.·e a'Isting supplies, 1. as/ner mLI * •lau•innolonol'.Fpll Bvide securily for the new 'i,pplies 

. Exis'ing'upal {S.Wheno cu'Tomerge}5 
•o c'reors with D...0 payments 01 lils ele*city 

occounis and tskom holds zero securi¢y ..ZEE•E•Rer-- .... P. gir rodequo e securly, thele w,Il be or, 0.30,0. 5.5 El.Non¤11 Immedicte rey * /7//cricl'y suppy 
ogreenien• 0,]d:hE requiredsecir,4 wul 0"Cit,/5upeno,obili'Y be raind = 1, s occounl. 

Mighdtli,•woll f 1 PA¥-1e 1 A 
• Takeovers'ipplies·1 onarecolsupply 

St......4 i, loken over trom osotler disinbutor 
&*-I .-'• •#/ 740,. le uppropr ate secur ties will be ro,5ed 
5,Mbac:jo„/5,ning abil CFperlhfspolify 
;Mir credll g•cli·,/Adnqu•lei' F3 P.-3 43 

5ecur, ly Op•915 

Specu[*uk-hk B Votpr,•0 8 -/15*• In *e cose 01 S"' Power Use„(SPON. see 
Taole 1 In the cose of Lo'ge Power "/1 14/h defo•J ri... 

C C (LIli. see 'ble 2 
VJremble 

DMOU» /*cept bjle foria,$ secirir• 
--nuiwiumup•g oge•c,e• • Coshcleoos,1 Wnen 1/ased deposils 
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ere required, customersshould opilon s,cull.(oco.erap®riod mequil·•m•ntsor•I£•Id'"on• be given 
the option lo pcy•heir Ensh ilepos tof 

el,an,urn//n o,er on extended period i f tney connot 
90•. • Cui-h...../...te abrd o Lump sum povmen-. 

•/lop•Ymonlhly•c-ounl •Gua'anlee Finaiciol In•il'*lon · 

• 14 .,5 '01 ce. fro. 'Ill .y./.Idala. 1.I¥//Il CJS. rS o. 011.-ed to torn sh a 
..ls of de 0,1· bel·I ·ermin/lion 4 ./. guor•nte. inlead .i a .sh deposil o. 

• Cullom•/3....'16.0-'lld..dtionR' securily or Fay,T•·• of his o:iounl. Only 
Cl•,IDebil&,r din finanao o.dins'ranceinritutim 

• Cu/¤,ner/,74/4,6,1/////lup/z-/11„- oreocceptobletc)£5</mosgur··or,tors 
0 14 day,roice.fr-'noll,¤,"Idale,1,0.2'In •Guoronlee Holding Companies 

Halding con'pories con provide ¤ ©ases of de·o....·ermil,li• al./ 
guorontee on belloll of I' SLibs,diories 

3 30dc. Tri. op·•• op•J•; I K,y.*% /,9ef L•, •,J•mfne• thro.igh o Lelter 01 Underlokirg 
equclor g•... 8 •t prDvidingtholle H/Iding Company hol 
• Cui.....i........../....... a Int,0.0 51,0,1 Tar. A Siondard ind 

b, Di,eo ......=C h./ing •orc,di*/tingorequivolent 
• Cusimmhosid,i.60,3,;'dolerinwhchloyn¥ .pjele'°0 of hkom or Government 

/¤nlhly gcc©in Stol /ecusl••irershoulhoripieteo 
• 14 d.ile,icer,.ImAI'll.=In/*Isgillin deed j p#e, .gether •lh secur,lies 

<Oqat 6• •e'aii|• hefD. ierminnlian I oupp v far:fulf„r .ink,vorof Esk. m 
4 0 90'll 7rii •rrier a,•Upt •orly Ke, 26*,=,s • Fix/,wriod deposit pled/es A deed 

• ..ae./.0.*.6./.•..col 01 0,//8 fir Eskom'; 5/rdard *orm 
+ Ac ep·nle 'fed,· •ling 4 ·ke o,pro-dEikern be 11'ng h„,i|c completed by t,e linoncia agerr, 

• C"'meac.58"""i• inwhche""Al¥ocr" trislitut on ond endorsed to the effecllha 
• 14.%/Ii,0.1,0.1,9.Ip¤•11Bn...i,Glveninaies' „ lien has been registeree anc tbot'here 

•Al•ull D•f,remrmin•nion•I•JDpl, is no pie'louslier 'goinst I I p.,licully 
1/ve•mell· 

&2 • Lelte, of Untlerloking for Gover,imeni 
De.nments ·In ceAoln cQses a Iller of 
unde.10<Ing ,ya Govemmei,t Deparlmerl 
arrepting Ilobi!,ty for ihe contractuo, 
obligolions 01 „9/her Cavernmeni 
riepaitment will· which Il·e Governn•enlib 
aciated. moY be occe# Irlslead / 
•eusualgiarnntees 

&8,08 4 0 Cfe•,$ mt,nq i, iei, h J' 
odd,hon fo seculily 
' /boir corld,lions,]p[,4 for quo ificalloi 

ond credit ro-,ng requ,·e,nents, nor••ely 
ex sling ./orners should riot hc¢e 

Oel¢4 81«Ili modeany Cole ouy-cnilo Es<cm,ntne 
WIN.9 Develonment Consultants |ast ke|,e monts New curome,5 /1 

bereo.,Ired'op•ovide amininin· 0-30 
da/ 5ecurl 6,tho find 12 monlhs where 

•+•il Your partner incapacity bkntding oher,he a mounl of securil requifed wili 
be -eviewed The c.ed,- rot, g sh' be 

Provider of the following professional se,vi,es to lued b, Moodyfs, Standard anc 
bu•inmss„6 lilli sh•s Pool or 'cm 

• Teecus'Kerieorslheonusofensu'ing 
.Ws leve/opmen, Facutalion Ser#es o rredit Iting is pedormed 
. ....rl iiI ..TI.rlac.·1,[I·.pl.. • 
I Thecustorme.bearsolltheco/,rel/ked Man•gcmen! of workplace Nk,!1% plan to the oerfermonce of le cred + • ..'le.vinin.enier ro-ing 

Skills • 
Planning Thertistomerwilbeallowed·cpro•,de 

• Skill. dil/,4 ¤ cred.1 ral,ng inslead /or in add,tior 
• r »pc·'Incy 'ron[,ng &, Hs secul* nlaer Eskul..'s n•in,n168 
• ./In LI develen• plinh requi,cments (Toble 3). 
I /£/'ll' p|IrIZ,11•g Conclusion 
• ( reer and .hway de'el.men' 
#=n•, Il con be soid ihot tlie .iskcreotei. by ill 
• ...... 'Ii' "'.smwn' by „giwl'.d a•Ness,>fs dis/,*regard/g /emonagementa 
Development cred 'cornri¢ be countered by increosed 
- L.ri,unfur development reetralion. and .In:'ement le•eis ol deposits/·securhes paid b) 
• •kill• ./.me devel. rn cush)mer5. A|| e|emenls 0- tie revenue 
• ])t·vekipmem of Iral..' inrer,41.Ldare .0. 'ledure• .'anogement cr. n hove lo be..... 
Tra-/ delivery P,OPSAY 
• I .1.10/ and .... • Deoosits connol and snould jot be • rri I.r,ill .kill' plogr Inm.·s t·lu'll' n' and InechaA.1 for LD[ viewed n i,olo-ion 0-4 will never sot,e 

• :k'lly alloebilixnogemert problems p:ogininme for Imerguiginr,li"t©I * Tbere 15 a d re# cor'elotior belwoen 
r.1.1 n,In•emen, 

• Fliane' |. non fin.19•·11 | good quu'ir, ofsuppl,4 :us•••,• e, sarvice f 
• E[Illepreleurial skill• d,sc,plined cred,+ monagement and 

©utstanding debi If the ul,lity perlorm5 
CaU: 0123381811 ,-,r * did*mwah,= well *ere should be no need tor o 

.5tomern©Ilopavoisbil A 
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HR and labour relations issues when 

transferring a business 
69 Toinero Com 9 bell and Michelle hloonsommy, Re52 ve &/aluce So /1 -'ri• 

The current reslruituring processes that are undenvay wihin the ele/riciM indusIO. will resul, in 
municipatifies underfaling detailed Inves,lgallons and cosibenam analyses ie create appropriate *ruc,ures io 
perlorm le funclions currently being perlormed by the municipality. In some in/mies, it may no, be viable to 
create municipal enlifies, however. It will be necessay to prepare forthe establishment of Regional Elecirici) 

DIsi/butors, where electriclty funitions will be re,noved from the ambit 01 the municipality, 

1//roducttor orid background ve. u .,5 legol •on,equences for bolh the be corried ou· to cchieve n li,uessful 
Where Elearic tyrwr'entl, formsan Interrol ir,unicioolrfriwel 05#en,wellil More municpol service ponnerships or le 
deperhnert wd,in the mun:cip' 4. ke 5 p CC ific¤lly, section 197 e 5tcbl,shed lour eslublls:.menl of municipal ent.hes Thus ,s 
establishmenlol• munkipolentt, orthe mo,orlegol impl,colionson MIond Ihe esw.rulittinenob,Inglegislailonwhlch 
RED will meon phat MBE: ¤ sepora,e, independenl • Scierisondregulotes/|ter,ale'en·ice 
corporate enliff .i I be c•eated ic pe/orm • The Ironsar Df employees .s oulomotic provisior in the form of MSI 
the curren• funrl,on5 0- mjnlcipal,ty's orid occurs ..perotion I 1.. ... • 5,ipullestle.*/gf·1·• •ur clp/1•ies 
elect# deporlmert. ogreemanlis eoched to Ihe cc}/rory enle'ing!,itesuchogreemer•'g 
7 e res/u,luri·/ pro,e,& outlined obove beieenmunicipolilyond leunions / , Cove,·s the 

new 11¥ proced.ralospe•14„f„,c, 
could howe vosl ram; for en co· o•ls enip,oveas ©greeme# 
11 13 widely ecog.,sed /hu, empl„/Es will * The ength ofsepica of the fron5fe'ring • Cevans ·he a/mbibi,as // Ihe contribute lurgelytothe,uccessful e,T•ployees,9 Irn,•sferred in lic!10 operotior ot each porly 10 ihe ond of'M con nol DC"untrib lities 6 9 RED or mnicipol entties In order to m Jnicipol entit, / RED 

wo •ed .ree'.1 or ollered even w In 'e och Ne g•coter eflic,c,Irle&, efied,veness' 
employees'agreemen'· Tne Sys'ems Art 01,111181,18 process of 

enhonced quallY old greater occe5sibilily, It • is Impern'i ve in consider 0 strategic Orgonisolionol rig-rs, 0•t Cor,sult,t to-lon on wil labour wher local 
b ut,|le an „liernol 

wiri./'e,mi•e app,toa€h b bum owards and colle/Nve agree/ents ore Goverrment dec des 
mources 

n the tfors,-,01 and I ng esfuolishment. trai,Ferred *tomatic/lly to *he ore;dernalservce:ellver, mechanism 
M mopolent,ty/RED onless othern,Ic The steps 'hal musl be laken 10 Obiectives of Ihis poper Decif colly ogreed byihe po,lies consull /11, #4,en deciding on an 

The follo.v ing pape, *provide on cvcniew • A contrololore alher rights 05 belween In-nolser,icedel»e. me,/¤nism 
I•/b umon fesouri f,5 and 10[)0•. re•hons theemployees ond munic,pal,4 become 
m,derctions when 1/nderring o bwiness entoiceonle os be•een Ihe e•plms S,ep '.bses,lhev'ewsoforgi·"ie- ,•clbour 
as o gong concern, os will be the cose In en¤lhemunlc,/len!,4/RED'er•on*r befo'e•okligodecrsion 
Inunlopol enlit> Ind / or RED ostnolishmen). TI„.wouldincluceo claims//disp„14.5 . This could be mchieved vi. fhe Le:.·I 
Specilicolly, lhe paperw Il /dress be.een employer ord en,pbwee th& Lobourfot'. 
• Ihe legal framework #at enobles le "sefrow/eempli"Intra/t'*p . piece 1/ issue of reviewing ard 

e/ablishment of.....n,clpot an•ihes In oddilion lo the obove obligations, Ihe considering iervice delr,ery cn the 
• Ihe legol ficmewo# intorming th ome,dedfe/on i92'alsopmvide,Tho/lie agendo 7 do* 6efere Ihe m.thlv mee· 1g 

generol fronsier proces when mun, 0/ler•,4/RED"uslogreeovolue¢z,n Ikes ploce (or raise &/ 0 new ile. of 
Imrsfemng o buginess asci going concern *h fhe Ml,M 05 & the dole o *ns ferof the 

the meeting j, der adoplion of oger,dc if 
• The proc•,col p,ocess / Ironsferring '"Aing employee bobililic5 I,qu,gentl, Iri¢erms' 0,1 organ,Ei,•tonol 

emploaesfromthemunic,poli•loon• • Accrucoleavepay, ri'/s agraerrent.i-h /1»ur 
I.J. • Severonce poi *at .vou d i,ove Leer, 

• Thekeypco,lednveisforenharc,nglhe poyoble 10 /he tran,ferr ng emplovees 
overol £:c:ess /Recpe·olion intheeinlihotthey hod been dismissed Coll a speciol /%*ing If ·I* Local 'boui 

foropera·ional req.irements, crum or' 418 Flours' Ii'>hce ,1 2 is urgen' 
The meaning 01 "Tr¤nsier" • Any ©ther poyments.hal ho.e accrued • The Local Lobour Gum rray con•icer 
7,011'le, en·oil5 0 :*ange oi .mplriyer by Illhet....ing'mpoyees Ikeesloblishmai •01 (] :Jbcommittee ir 
operaixon <71 irciuie. In ollte words the The "Ime/cned ogree'le· will also one does Iiot/ly ex,sl] In wt,rkplo£p 
process b, which the /unicip/1 e NI,/ RED nped to & Ipulolewhkh empl©Ferwoulc be ond services res•ructurinq, for 
Is lubslaes in the ploce 01 tho municipolil I,oble fo. poyme·,1 •,1 any Df Ihe u,•i,•••ril• preDarato•consullahon 
unde.5ection 197 oithe Labou. Re/o•% nlen,Icned obove More imporlon'ly In • Inforno'lon shonng/ndconsullotionwilh 
Ad, the Municipel &'5•em,Aci, 0/ anvolher terms 0/ Se/ion 197 both the m,n,clpal Iheinions musl loke place lo ensure./ 
iele.•infirdustry legislohon en¢4 ond the m,1 w po|i• will be p nily on d .ons ore given the opportuniti, to rlicke 
legislanve frume,vork severr,4 Wle or uny employee %,ob,14, repleser,Monsondensurehollheviews 

fora pe·lod of 12 mon/s cher Ir"ster, In of org,]nized Icoourace cons/ered •10 
The Loboer Ickons Acr theevef.i thotanerrp|ovee 5 relrenchedor proper and bonotide r„anner. 
Onlheestachshmeniolthemunic/lenl* therlewentily sliquidatedortequest,aled Step 7 - Deri c 1 5, 'he murlr ipckly 
orihe RED,•Munic,poleled.Icityemployees ond/erin respect of oi" c oll concern. 
i.e Ihose empkpees Derforming the molonly any lerm ond (onoltions 01 omplo,ment thal ' The munic,/4 musl tnen assess the 
ofthelrfunction,oradolly bosls witi" the orose /8 lothetronsfer ....forgonizediobol 

Elerlricit y Depar,menT, wrll oe Iro nslerred 10 • Themuncipalily lin 'iIi. 
The Murvi,poi S/lems ki 

ihemunic,poienfity inierrnsol Seclion )97 decide to exalore Ihe possibil ty of 
/Me Lobau. Relolions A¢664 -996.06 The 5,51ems Acl of 2000 d,recl, on exter, 01.pchonism 1/ provide 
emended[•l• Thistronsfercomeswilh muiicipalitieslo*ards the $*ep51hatmusl Ihe se••ce k.0 mu,iiapol ent,91, or 
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inake a de,•lon on on oop'opnole S+ep 3 · implemenring rAe exlerno, them ;nto a ne. 'siness eall-ye g. tne 
intenol mechon,5rr (odmii,siratwe rrechonism tr,cf / provide fl,e ·nure,po' ii,un'cipQ ity dec,des'ocreole oseporole 
U«re•Cl •..e v. I SDI *ho municr.l el. elarl icty eilty Sect on 197 provides 

Ihot when the whole orpartolo business 
Sre/3 Decidingooor; inremolnechonrsm • 1nicrict,on·sharing -th lobou· 5 Ironsterrid 05 0 going concer., the 
• n·em.,ic,Dolilymu•tiormallyodoptthe ipgarcing Ihe oroposed 861Oblishment or,playmen] conkacia of Ihose 

decision onc Mhe•eafter irrpleme„ tha ofom•nicipole'my emolnyees ¥.ho do 'elecirici• work 
decis,/rtogrovidelerninicpo|5ece • Cons/will/ourinterms/"ion inust De Irolderred to the new enlit•, 
vio on ii,ernal mechanism. 197/lhe LI egardi,gthetrorsferot ur,less 011·/#se ogreed between Ihe 

stof to Ihe minicipol eitily as re• Slep4 •mp/eme-&ernalmechonism Aecled paries ond employees. 
employer. 

• Consullwithlobou•ortheslrucureond Success through people . Disclose all relevont information tc 
des,g„ a; Ihe inter,/ mechonism Jobouriensureproperengogemenlon Hople invprsol Miliscuo,5uccm 

• Develop o proces, for ihe Lir and Ihe "nsfer 
expedit 095 ring {encing of employees The res'rUCILIrll of le eleencily industry. 

• Cons, tation with lobouron Ihelermsand thotwililollink•theinlema mKhonim thrugh m Jnicipol en Ii·y and / or RED 
condifiom oiemployment thot MIl govern . lesi.r' e5106,ishrrenl demands Ihat 50rious I proce,lort.. f.irm./.tion emplin in the new en#(sincelheir (p|.Cament) 01 5toflinto the a,derolionisgive,Ii,Iliemanner,nwh,ch ne• 
Imondcon/man"lemploymeote orgon,50#,onoi eMectneness con be slfactures of'he iniemol machon·1 
cleterminedby•olbaveogreemei.¢.they • Consult with lobou· ond oftempt haghteriec More 5peall[¤lly, goals & to musl bette ain consensus.,ere feosibia some with 1he *w employer enhanced accei b lity. equil service 
os e•5ted .i·h -he old emp over), or celivei anc c •I I will need lo be polised 

2„r=7:21,.„,. • An ogreemer con be cia,ded with Crilicol to the ochie.ermenl of such stroigIC 
Forun•,eh I, whatihe mp,]dwill:•e for loboup gowerilg ¢11'lrone,011'e new obleanes istheornoniscll,ons human capid 
Ihem, 'he process th't will De followed in emplove. Either le munic,001,9 can ThereGe n corgenng eigan/lowl 
Irnpleme .!ingtheintemal nechonisM, k negoliatewitilabourtoogreetovoriec efferti"•,iess twill'r rrperolivetodesigia 

• An intern"Imechinisin does ond condillons nol leffn, oferployme,1 thet hunion resougs strotogy ·hol cnoblei {Ind enisoge 

a chorige of en·pioyer. AcM*v,gl„ d -J! fS DppJ, posi ·rons•er, 0, the new suppoes 11·e orgar,isat onol ob,artives, 
intenol rest.uouring' ond there will be erployer con underioke such In recogniv• Ih/emp#Yeesare voluobe 
m tmnsferto onolheremplayer. negot,/lons wl·h I¤bobt olterroti.ely, t /ms req.,imor ir, depl undemionding // 

• Implemer' the ring lencing and con take ploce 'Man tlle old and new mohvotes. aH.clond fcloins key individuals 
placerienl 'filoffl,110// str/lures employers cnd labour· onc grnuM,thir ihe orgonisohon Some e 

• Gone with s*ff Ihroughoui, ond • Froy,de b bbo,r c ger,enc copy 01 #e the crmcm ssues fhaf need 'o be addmssed 
negolicte with employees who moy ou,eament disclosed toeochemployee, i e withir Ihe conle/ o· reshuduring c·e 
experience o noleriol clonge in Ihe,r 'rogmemenllo be condudad 6*i , Job securily 
controasof emp 0,•01 %,tio,, statu' „:dond niempl/er fal • Role ci.. responsibilitias. /Ic I in be,rgploced into Whichemployerisliable brpaying the slructu•es of ·he .*arna( mechanism • 

the Troiring accrued leave onddevejopmen, vole, meronco • Condilions c· service 
The steps must be iker i con,wh pay that my be =/ble ofter oority (Il,ler, al and 

oxier™]1 to Ike market with labour whe deciding on an tralns ar, and on, olher paymerils¢hot 
e,ternalservke delivery mechanism may hove occted kill The restrucluring process Itsell .,ms to e en Ip;oyees 

wenthe old employer creote or. orgon,solion Ihal ,s le„ble. 
Slep ? . Obta.g ihe vial. of orgar,50/ Whol provision r,•15 been mode to perfor mice o·lantad, nnovo¢Ive und 
jebour moke 5uch Joyrrents H ord whell commilte© thc, to quolity ond service e*celicnce 
• This could be achieved vio tie Locol beconlp dz In acheving Ihesc eund po•oble obect„es Ihro,Jgh 

Labour Forum. restrucluring. 0 riumber 0* pelent,/ proalcal • Place 'he issue of ieviswing end implicalions of /he consequences exis· lor employees 5/ch 
legislalive Immework considerlig savlce delivery on ·he consequences could,nrl,ide changes -0 

oger,30 7 do# behe the monthly meeling lis Impero·we trlou comprehensive humur • Reporting struc:tores 
tokes p*e torroN il osc -ilemal mmrres and lobour re|ohols oudit is • Posilion responsibilites 
Ihemeeling under/optonof/gendn ,[ underloken when cons,demg the • Posilic,n ttles 
ilis•Men,),rninnsoran©.ganis¤Nonc| es'¤bdishmer,lo•o ru®J/en#,T/RED. . Empkoyer 
Igh„greement¥,1·h :otc>ur he pu,po• / *eoucliw,Iloe,0 * ....working 

or: • Outline o conpre.emve listo{ h. man • Location olwor< 
• Colloweclolmeeting/helor,Lobour re501,rces,sues,norderlog,]i,1¤Sto'JS • Fill,igol•ri•i,©I,••ncies 

Forumon 48 lours' nonce.1 Ii,6•rgen, tpon of M issow Mthin Rie organiz/ion, In addlhol +0 the d,re/consequences 01 ·ne • The locol Labour F.um ma, cons,der * Ur,deritondihe cu.renl•ofus of HR 'LR ·rersl•·rnah<>• nunlc,ral,lies woald !,fel• V e e/oblish momot ¤ subcomri, tee Ii; ond to p-iorilise s¢rotegic iniliatives th" develop a glrotegy i move Il,linon mo•rces 
one does notolread,e„/ on workplace wil promotclhe •estructunngprocess 0/bbourre/"spollci-ndprodices,nte 
o,diervice•re,ruc•ni,g,lorprepor,Juy , loy,deibroadoven,ev,of le|obour '|'efealmatbes'praece.Inthiq,/ember con3'llolior re1olloris eriwironment m whigh olen5equen/es=/beex,erienced 

• /0/nat,o„/anng and consultal,or with restruc-unng-,ilikeplocoondownsio . Redefirihor 11'ei nior 5 musioke ploce to of posilion 6,5u felho- responsibilities 
identily 27 poss,ble ba•rieis of pitlods I 11,102/ven the opporlu illy to make Percrmuncemollgement thot ployh,nder lie process representationsond ensure thot Consoi,dated Ihe Fe.ms and condltions & v,ews • Jocument•hecolonsofemplly,ient 6 o,gon.md lobou. are considird employ,1•pr,i w a 

proper ondbonofidemannor sofaries ond beliefils opolfcack? o $ • Soll' Ind benelits emplo•ees in the orga• 4, por/5//tely 
51/ 2 - Decison by te muric,po 4 . To dartil, Impkiees to be nng lenced Collective borgoiring structure 

reoligniT,enl 
• Consider th e views 01 o rgan sed /o ur for.ranee/o¢heneworqc,Ischor TV 
• Mokeedacisio,os:owhe#sre.no„o ,51}wprocessused b gapordraw Coeercnd an successionplonning 

optforole•nolmethonismlop.•de i,n¤g,-,ory rIng ¤rourd like' employees ' Emoloyment equily 
th, service, or !0 nstmd Dpi or or, o allemplo,ees/ose,(]re obt:slo • S<illsdevelopment 
internalmechanism work in a /Mic,lar deportmenf. di•,sion |1 v•Ill be necessoo to deal w•ho n,imber c 

• mplementlhedecision ©riectorforthepurposeoltron'femng th ese ssues,n ¤ cooid,noledlosh,0, norder 

98 



QUALITY AND RELIABILITY 
REFLECTED IN A DIFFERENT LIGHT. 

-* 'St. 



AMEU 

c ohr ke, proce-5 sho.,11 Role prof,Ii,g, levels of w/k ond soery 
Ccmmunicalionsand Chan* Manage* occur throughm/he duration 01 scoles 

-- ihe pro,oct · Ihese proce•Bs Be* Pladiee S,!slenns elit.iDIishrilen[ =/im•i,gthecompi/ion of·leonjua/lorial 
in<luding.oninitiialc•ditprocess. (Perlormance Ilgmt, Emp•ry,118nl Equily, Skills DMI) des:gn ot both o high and detailed u ill leal, it 
colladivemioiningondqenerol :5 riecessalto delincle re5pons,bilitle, 01 
COn,17ur•c<,lion cna change eocho•incposifiomwithia#eovnisongn. Col•al,¥0 

? Ber,kmg Realign,-11 mient *inside liers• strucure. Thisis perlormed by developng ·ole 
comainihose issuesth/forrr pcl profiles, iighl ghfing knowledge, skills ard 

Conoiticosof'ri,ic,R.*ment el the transformation / a experience thot i e required in the prores 
M subston,ive level. The de p•le for,ns Ihe foundrhon for-he 

appmpriole "le»e ' (i,5.0,9 knOM, 0, grode 
Recru.en¢ and Seleclion Oillniso•,onol design tobe(131emi,nado,•d aroppropnc•es(]10710 

Orgon,&01,0701 design wil beassignedli]Ilie,evelolwork. T#,5Liwa||y 
2 Mlve le develooment 01 n pe·forriled Ihro•gh an exkenial er/ i·Iinal Ring 1• cing Trans/f nrld Mi,al,or, high level orgon,5ct onol ,lar<els'q 

structure depicting *he overall Ring fe•cr•g, •rcmderon¤ mgro•on Ro' Prollling. le- 01 woft 8/ salaries design of the new entity Ind .15 
- 4 /octions Ansing fon, he Followrig-ecompelio„.ftheorgon,Sut,•bnQI 

b gh le#e des gn 1 .ill be design ond the roe prof, ing proce... d is 

• necesso y to demiop ·nore oossible lor the orgon,5otion I decide on 
- delailed *e slruc tures depicing -ho# 10 AN o organ,5/ional #radure wih 
toensu•ac,•ns,s•enc,inapproock.06wel d of the orgon,50*ion To People'f This ,5 cornrnonly known cs a 
os to implemert the s·rolegy ot becomng a date.ihis process h/been compleledlorthe migrolion or plocemer,1 proceg A numoeroi 

rules be/practlceemolover top four bel of 'he orgorisotion In or procedures should be esloblished ir 
oIl. t. ensure thai emplo•ees (,re iral•ed •ummo.y, and LR il .bcg pi •cl•re to Lit,|,58 t• 5- Process immework of HR £,•y and conswily:,31' W 4 anc knowlic ge 1 s amployeesthroughoutthe "nild,ramons In Ihe tran:Illon 

o•gonilotion to 'le'elop new orgonisat Ino| ore O pphedintheprocess. Wherea 
enlity and / or o qED is es#blishar], i wil Tle fc,low,ng mework 111 represenls *he slructu.es Th,5 alle 10 Ihe exoonsive 

hurnal 5 resources and lobour relation, knowledgelhote„,plo,sestivewthrespect ne. ylo ·ronsfer en•plovees Ir••i• 11'e 
totheriew ei# This will,•eed con,de.Nons/en loloke Filace embo/ing on ourdurIng $ 'how *rn/work o. me wound / with due cognisco lo prevoili I lobojr orro/bmiclionprocessitisclearlromihe oddilion,eniplomp•110|yemenleotinthe rele.0/ indu5/ legis/or and 

pmees Iramwork "at phe organsolione process focili·ates lighardeqrnes of laoisalion. bu, in colle• • ve agreeme,116 
design fs.msthebosis/le Man/onnoion and less re=unce to Me neely design„il 
process wah resped ·c HR ond LR Anumber muctures c-M.- 00. K. 

(SISA; 
FUSES 

Safety 
Y•r••i|•• through 

E-ir* | | | F Cl uality 
e 

SIBA FUSES S.A.PTY. LTD. 
PO Box 34261 Jeppestown 2043 

Tel (011) 334-6560/4 Fax (011)334-7140 
9/Fuses@univer·se. co za 
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AMPIt =ntion 

Skills planning and capacity building 
in the EDI 

bv ioidavon 41,burof Ir„In ir/, rl developre/nonoger Esk// Dis¢nbunon, Narthe•/Region 

Both Eskam and munkipalifies have skills and competencles that are generic. but for ihe mos, different skills 
and •ompe,encies are required bosed on the differe /1 pia/Ikes. sy/ems and te,hnologies in eoch er,vironment. 

With thaunfoldirg EDIond iheestablishine. skills deve,opme/ ewirenmen es,oblished to over&64. tlevelco:*.r.1 01 'ho 
of RED, Ihe employees from bolh Estom • SAQual,Ii,]hon, A•thoriNA/No 58 NctionoIQuold,cotonfrair·mor, NQ-) 
Dislribution and I./ governmer/will be cf 1995 Sklll*Developme/Ad (9/of 1998) 
grapee into,he new k riess Diferer,1 . Sk i DevelopmenIAct No 97 011998 To establish o not,onol [i.ine,ork for / compMencies will be reqi red based on the . Skil: Deve|Dpment Levies Ad No 9 of skil 5 developmen· in SA w 11, Fesperl to 0'go,isotiono obiectives ¤ld A /ure5. 20/ 

g=vernance, fund,ng Le..r....s Ind Ilisaccepledthotallemps,ees,•the REDs • Nal,o,ic,!E•.i,roion Polic,A/Nc 27 / emple,meN ternces 
will r equires/meionrolde,/opmentbcsed 
on*hea 6Ove r Ed#,al,or,Artlo 101 of • SETAs 1997 (Sector Educolior Troning 

/ fraining will hove to be donewithirlhe • Purthe- Educotior ord Trcining Aa Aulhor•M were e/,61 shed lo· eoch 
skills seclor i 1 / and 80'11 en'orprise 1-ame,vor, ond ia quire.Tients of I No 98 01 1998 e 

legislahor hov/o direi · in-luence on siglls • AOET Ad INo. 52 of 2000 n·ust regis¢er .14 one 
. SET. mus.orrple'cco•skills.lons. deYeopneni Thepooeri™ructurediogwe Oferleg,skinoumpadingoneducolionond collectondreinbursepoy,/Ille/grarts ss·ne bcci<ground onthed Ilerent A/sand trainirg ond Lndion s FTGAs 

then provide -he skills or cporooch fo< . Enployme/Equ#,4/No 55/ 1998 • Eod· anle.prise m.,t hme Work,loce plann,a in'he REDgorEDI • Labou. Relo ions Ac No, 66 of 1995 Sk,1/ Plons, annuilly aud' 111·ir 
Legistotion • 80'ic Cond,1,0,15 of Employment Ail per/oilte ager 5,/crn, aild submit 

40 75 oi l 997 
Since 1994. signif :Intlew legls:clion has reports on tie,r plorls +D the Deportn,er.1 
been Introduced-2 1,unsfof' Ge Ne.non' /64'9 'he s'rolegy oeyeepment sloges in of lotcurviotle,"SETAson"o ly 

preporctiorifort-c,sk,F•iolionprior/1994, educalion ond troi,ing syste„, , .eo fners,ps (w•ole Dccupotion•I all slokeholde,& og<eec to le need for the 
-his t onsformal,or of le educo·ion ond 9Jolincallons) wil repluce tred,lionol DeD/,inen 5 2- Educctiol ord Lob) jr lo be apore•ficesh ps on' otner {,eld• o Iroin Ing system wos nece"ar¥ for the Inlegrait·NunderosInglerlir stryof EdLJcohol lear,ing 
follo•,ig reosons old Trul,Ii·,g. 1his 4.6 rol achieved Thalwo * Skills prog.Irres(r '„leorn=,31 pfand 
• It wos nol „Hicient y re#Crng,ve to comir•e·o beoci,nislered,eporcielybithe 

partor whole quoll•,colions) al,gned to 
chingingneeds· Depanmenb / Educotior or,d U.mu, In Ihe NG F wlil Cual,tr fo, skills levy g "nls 

• Unbir labou prun ces hod jo be addi•ion a third depcitiner/ nos been 
1 w•Ilii,· Ihe scope c- seclorskills plon 

A n/led, *oer,iure ihof or' I, people In'reduced into le gove,nance 5,rucru.e, 
nomelytr Deparrnertof F nance This has • Emplo¥.entse„resmus Le,egiskered 

n Sout, Af ·ir.0 hove equitabl• occesslo 
proper, 4#clured Irciring ond mulid in o dri,son of respowl>,Jilies '6•# • Governonce gructLres (e.g No'ional 

n lun pose u choller,ge lo lhe .//oted Skills Aulhorit* 10 •,dvise le Min,BTer 
development. gover,ionce of 6. educot,or onc "ining ond oversee,mpie,lanio,on of lie 

• niestment ,r, skils developmen· by 5,5 e. us o whole o• ill is•roted in Fig 1. Wioncl Skills Deve opment S ralegy 
emplovers neeced to be nc·eased o 
ensure thot Ih„kills hase/lhe enlire SAQA Act No. 58 / 1995 ond 51,1115 Levy A/ (1999} 
looour•orketisuplified the (N QF) 1 ensure oil ente•nses In S"' Africo 

-lielollow,niAc,havebeenp'oni„galed Anenabling Act toprcvide lorihe South nveslinskillsoe»elopmen• 
nice 1994 8/ ho„ on infl ience on le African Quclificut,or AL•lhorit• [SAGA>tobs • by.oil levy Ii, be collected from eoch 

enlerpr se !20 % will go lila a NMional 
Skills Fund (MF' and 80% to be 
reimburse, 

ee 
10%104/SETAand 70% 

tohe employer 
• Reimburserier· 15 based on .///0111/ 

c· skills develop„ en, plons end proven 
annual tormence v5 1he;a piar& 

Higher Education Act (101 of 1 997) 
:==.tr* 0.-F-* • Al priva·e ./ Lublic pro'. derg mus· 

-/-2 regisler Nd pay annual fees lo the .Mh„E-#*.J•./1- 
*1* I..OXI Depoilmemoffducolion 

- Eoch provider mustconduci an annual 
d 01 its higher educa¢ion IHE) ond 
5/b„„loreaorte·h®De• af Educalion. 

• The Iligher Educolion Quilificotion 
Qu/1,17 Commiltee (HEQC] is 

esponsible forthe quo ily assurance of 
oil higher education training IHETI 
InetuteS prog·ommes ir South Af ca 
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-- Skills planning Inthein EDI reBources, slaH will be grouped 4 diflerent 
compeencies /% 9/1 nlhe 09'I,quetechnolog,es me·ging of le d ferentstokeholders 

111).I to form REDS id orldsynms. Arneregroupingand 'so••e Ihe preser,1 situa-,orn os 
de5cribed above. & be imper/,ve to 1,/elingexeroseconnolthe·e6ebecorduced 

due b hese dflreri.g comp*,ic,65 and 'he chcnge the appronch lo stra egic skill5 competendes req• ·ed by 2hene¥, bus ·,ess. pl./.ing Ina humon #aedevelement 
fo meef fhe =as of the BEDS, 4 6 pro/2 Based on le Job profile. which wil, be 
thol 9108 [rom Eskom end ·he r„,iw,ptil,lies gaided by both,he orgar,satione sbiectives 
will' d fferenl knowledge and ¤nd the /,g{In,5011¤n design, specific exper,5. w 

. *en be need b be developed merged into single operating compe•enca will units 
(per individ. / . The fronewark by .hich this 5 1-Imperollvet",al,belorel.'f•Inirglnc ntc•ber,rte ved!5 g wenin Fig 3. 

4 developman f ir / ives w,i be *barked on 
¢he orgor,Ii.lionol :•biectives, core pli Jobproflle 

cotegories,andaye,/compelenciea•he Jobprofile,oredivelopediorihed,Hererit 
new bus,res, mus¢ be d/ined u, ng o occup/lois, v,Mci oee bosed on the core 

L 1,0,1'ework such (IN,ho- ill,istrale•] in •ig 2 competencies a,d /·ributes required to 
achieve 

'he orgonisolionol ob,ed,ves *gcnisalion's core Once ob,ectides Di 

d/,led, Ihe folliwirg nee·d 101,9. deni Ged Competence prolile 
• <ey changes mot will «cur m le /2/pelencies. knowledge, ;Kids and 

indu,14 oltribulesa·edelined fore,er, ocli• it, to.Ks 
Fic 2 SkdA fle.p.m• •el • Th mpoct of *es, changes or the ond sub·losksparna,vitypr, Ine ub Pro{,5 

• The nolionel govern'gre s·ruct.,res lor compony CRED! (Fa 4 7he compe•cfes ore colleced 
highered/cotion CHE, in Soulh Afica s • The opportuniliesloriheorgarsatioll i using quest,onno,re5and orpersonol one 
#he Council b /.,ter Educazon 'CHE) become elle/lve end milob e in o on-one ilter. le*5 .,th the subied matter 

• r.lutionol golernerce Sfructures mlymmpetiliveenvlronment,nresped e,Dert (SME'. 14 line monager wd on 
Incumbent of the post The compe ancies, include councls, ¤,u·nni bodies and 0-lecompetercieeequirec byindivd,/Is 

• Re,moociofT,/.changuion 'cbscird knowledgeondskillsorecategorimdin 
cd. sor, comm,Hees 

. .legories • The frequen'¥ il,p•osk,•perlorrned 
further Educition and Training Act • Theabiludes(•idollnbu-e,Iliatwil lit• • Theini//nce[crihcolty)/flhe.ask 
(98 of 1998) de,nonrled of Ihe 8,1, p o,ees • The tur:ing needsol-hetosks 
• Al private ono public pro.Iders rrust Ir tne unfold rig EDI, Ille REDS wil require • Imporl,Irce 01/railing forll•e ipolly's 

regisler ond p • annuot fees ID me differpnt, sf'urfure. a•d compele Icies from 0..•1:kately 
Depanmen¢01 Educotion theptsenteskonlreglonsand/urcipal,lie& Competen•emglrix 

• Eoch/ov,dermus)conductonoonvol Ilatwilltegro@edwthineochREDI*undory Eoch compet"ce 01 0 50%14, 005' '5 ouditofirrfulhe·educolion(FE•and t.fo·.tnere-miness.nits 
cor,ph.id on o competence .01,1, ,ric,cot,r' submit o reocrl to me Dept· of T a newly eslobl,shed REDs .Ill need to thedIHeartcompetercies required (Fig 5) Education Iide •lify end detire the f organizoriona' . Isti¢ution, liscdouo|if cOlor /aimed/ 

• Accredi101,0,1 wil, be done by SETAs / ob,ectives ond l.][1(.hilit, reque.en,s The aiorm{]|Ircln,ng,n.TI/•i/„1, e decree, 
ETQAs c'go·,isotiono coreco••ipe·e.icies/,irlhese dlpomoi no•ional ced,f f nie, leorne.,ship, 

• Nalicial provinciol ond ins//or,Q rewbu51'eses-Il ladtooedefiredboid orapp·entzeship 
go.pr•i.estruclurestor theschooling onlhab•5.liess role.unds,ructuestllatwill . Enteddedknonledge·lheco/paxes 
andcs'legesysle' Se des,grel know|edge Ike :*mo i will g•t by Jomla 

ABET Nattonal Plon and Folic, These ofgon,*honol core tompelencies s<ills piogrammes or specihe courses 
then need 41997) und Fulure Acl (1999} to be struclured inlo del,ned Thesecourses coriti obloled by /·F 0-,se 
discip I nes ., id occugul,ons a i) Job P oli|es oreerrol pro·,cle., 

• Notio,Ill'J•lintio'.vBGiona'|ons need,obed,velop,IForeochoccuootion • Belovinfal sk,115 ore skills required 10 
• Nal/nol Zond Euture provincial or role required To succes:fully grow urd be able lo succes5 f' Uy and effecT ve' 

gover,uince ./uchireg 09(1 lechnicol $ 50 n IKe business do the work. i e. on/ylical skills, 
commi•·ees •1 3%•..of}Ir Eskon-/ inunlcipaliN osseA,•eness, elc 

• .IG•t,un•-••ES:SWI•Ceq•- 

./:I'-//.- :Elf·71 
: E.FE =i*-, i : i 

•wkpl- fg *ill 
1*DI 

I. 2% 
Fle 3 Co•pplenr• p,0.*/ •9 4 B-*'I 
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-1 
EE=• 

- 

gah ....L-- : i EL 1 r Fia 6 A,orl/·0 i mo,i. 

i E 
Fg 5 Com29.nce r'/1/ 

12, 

1--I--PRI-+144-4 1 
ill 

1: llc.--!r 

12 '. 8 0 89.11/111•€•*,7 10/2/1/ .....7 

g 8 Com//*.... he 'i l. 

, Comp..-)/--Int 
Fig 7 Prisonnj /#mt,11./ 

• Systen•./Ilheintrmatonmanagen•n¢ ovo,lable No credits will bowever j 
systerns,holoreusedforth//cil#crole 68 issued omil such time „ch , 

O [2.1 'Jolificotions, unr slanderds a e i' 
rpgs,eled wh tlie educ(]lion Prlorllisation matrix 4,1[,1,19 .11. 

"'wg Nurero•24'ele:on•5EIA 
Asecompetencies,skills. ktowledgeore The gop,in the compe-encies cre ploltee ona motri* Ir terins"lhe 'requency idertilied and M rronager contrixts ooplied ond the iii»lonce 9 the skills le emolo,Ie on le (Fig 6) Tlie high liequenc, .igh -h impollarce 

kn//oly] deve upment for le ne# w,IJI//. he, 1 / quo #a il. tle.ow app 0,1/ 
44, 'gh importonce 10¥ ng tr,e 2r„1 period Fig / 71 
quodron¢,hignfrequency.4/wl,i,r•incethe Competen€,profile fig Q .mpe-limnr•h,m.#*.1,£,;,1 
3/ quodiont, and low lequeliry lo• The irdiviouol PDPs ore consolidwed al rrooftonce (cnlicali•• the 4/ Iladran' the sed,or. deporn·er . regional or business new .1,1 a Lis:,1ess and to sustcla he 
Skills ludii effect,ve fevel A competence pro#6 is g van t 'he ws Ihereoi wd j jorgely depe·1.1 on 

Ihe 
The oin. of the skills mancger 10 Irdicale le gop; on wh ch i imporlonce phiced Qi• the sk Ils p anring c udit is to determ,ne oid c,]pacily hui .ha· skill5 and rompetencies exist in le focus dina /wes ord ho,v 

IheY ore linked ·0 The U 5hfts'rommoncoystrainng the bus,ness.ondhowthecon·oe'enc/compore pe orgoni,clio, cl 

b„,ho.**no,requJremenM 1¢fuA. cersin o tke ob/t ves iii·dcare average perontage cornpelencies requ, rc 
determ,nes whortrecon,*ency// M cor,liele;ncyimpoerrenlintlebuiness Ask!"stiudtshouldbecoleto• e•er,/ire 

deve opme/ proritie5 of -he ouslness ore, Dier a pached con·rac-ed period flg l,· the compelencles ihet are avail/ble „1 1•e 
and how theie mi be best oddressed This ullows )he bdiness I focus il orgni saloiondtod/le,wnetheskillsgop 

Ir.rest'llenip•hunitncrplk]Ideve „prne/ Training /lould be focused w the 
Aplarrequired•·herelevon,5ETA/ D•,fl•ec,Trical/a#,4'NgrecleE'•turn con,RWerligcps//onrl•„M/m 
h competercies ore Ironste.red [rom the on,i,vestme* 0,9.93 oevelooi,ierit 
pr ort·,sol,or matrix onto persone| Workplace ikills plan I, 13 1/peroti•e thol ¥.ource 
developme/ plon leveling 

where stiff is 0, inored e ilie / Is plo,ining orocess is compleled is no' done by a 
Person' d/,elopmen, plan os o. VIrled al]0*. 1.0 persone, /vebomer,k blanket //proach withoug p••or asseaeni 
Apersonal develoumen' plor IP[)4 is plms (POPs serve as the source 0/requiredcompetencies,1 Reneworeo, 
developed and populated for every documentatormott•3workplow/,/plan lised on d Herpol lechnology, s,/ems, ek 
rfumberd of a pos, At presentdve to the An,uolly the •ra n,rg del.vered w,Il be A,knowledge,nerits 
lackok/„mdankmssessme/tools,and occur¤tely ·epor·ed againsT Me ta gels + for JeH vic:or, Ilum••n Reso rce 0550,imen' u,!er,0, reC©g•Ition orfor out inec in the WPSP Monaged; 

PBMR Proiect, [5ko,„ le(]rning tnleDriseG is givenoin the loce valueof evidence Conclusion 
0• prese red b, the employee. The • Ken Hall, Troin,re ond Developner,t 
employee can howea be ossed ,t Toe,suretho)-he E/(REDS)w,lihovelhe Moncger, 1stribution /end 0 ke, 
su'jobje ossessment tools orid crileria ore mpetencies ond skills required lo grow Eskair, Dist'ibutior A 
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Regional integration of technology 
management in the ESI 

6, °oul Joh nson.Technology Sto n/ rd,:/ion, Es kom 

In So/h Afrka, fhe reconsfruifion and development programme (RIP], whila ist=hlishing prln/ples /1 
government level, relied on Ihe vorious seclers of induslry to make development g reolig. In Ihe case 01 the ESI, 

this was Ihrough the electrification programme. 

The New R.rlne,4,p fo. Afpen Devojo,Ni rip As le Indu,vy restructuies locolly ond (ls Sper.,lic pfolecls in suopor· oi NEPAD al ike 
INERAE, while e"61,51'ing priMS es ot similor res*ructurirg u"undiin•f levelof e#oblishing le lo Africangrid. ore 
gove'ri ei ·al level kir n-lopille,11 of our c•poralection, privaimotioi) • occurring m are,]dy be ng pl¤nned. These proiects '111 
contirier,1, MIl require llieoclive Filic,pation ulilities Ocriss /Co lt becorres moreond leod·ctrorsmissionirterconnedo, suchos 
01,/uslr,lorraketheo,ms/NEPADoreal,4 more opparant that de,il,efoh] strutegie, 10 Inowe olof i.rd ·br the we/ern corridor, n 
Among lhe igues,der ified for /e ac[F.3/1• e=*e elficientnu™]gemenloi•echn/9 mnlunair,1 with the Integr/on of INGA 
in?*emewo),0,7 of NEID is •he need for ore nee,led F/nrm' sk,#, cre faceasregly Powe, slaticn These projetls wh ile 
uffor,gerre, ts for,ha &:er· ollocalion o Deing stretc,ed and the chollenge, of urrb Nous, Jre obo to proceed thrcugh 
notional id irtrlotionol •sources [1 I lu ele:Irfying Ilie lorT'nent will be pre'ent f.r bilolerolograerrerts ond oinlventuresusing 
proposed thof while some struciures c"ody well·es*obl shed lechnolog, At Ihe derndesto.in AccmbeleenciN, wilhl•e 
e,st in Ihe ES! IDcally, regionall, and contine,1- dist·ibu ion evel, eve, he modes, obiecli,e pm. sion d /her se.ies. 5 seer as o key 
w,de, o coord•noted effol mIl be required f odoub|in: occmto e|ectncily over 0 ,ead enablard ecanomic, social ond en,lroirredal #he ESJ is :o make De•r ume of Ihe iesce'm. men'isnedobove is on enormous c,ollenge. 

developn·en·. hi,t is unprofiloble in the shor M ond "'"a in 1 inisir' in suopomlg Finding o'le,nalive, Ipropnote, ootin,ized •Dinec,Inlern• Mear,M· ....... implerrental,or of NEPAD, 50'ulions for the app!,ccho,1 of grid ind no, 
presurA to orivotie wd ur :],indle in orde, Grid technologies to This provide,hese potenhol paper exomines / me of Ihe egs,ing tosciure/o•c,gri,rivestinenlin I•eindust7 c•stomers strucures for „a geogroph c ve. greo-erthan mopiging 1/chnologY I'n the 

[SI ,i. Africo, i.rd considers what Ihe South Exp. }ce *ew .re nthe wl rK]5 showr ¢118. •m,61 ed rirec of the USA and Ind„ 
African wii|,1,25,„ fumoninlegrotedapprood,'.Tneindish, Elin / nicutorcan 21„*inwrn':Jionojoo•.po),00/ doloe,sure 

the oroa: of lechnology reseorch and tha• Isfucedwilhcsk,Il„horlage, its ondlechnoloily o#, 'ruclures fortne management still large'7 imponed fron Eurooe ond of lechnoli/in ·he restrudured ELI sondordi„Non lgreand ECcommiltees, is 
are 

in·ag,atedwil,·hese ii,„ppo/0/NEPAD ior emoriple) drops dromchcolly wl,en el,ewhemoul,ide/ricc.ondohendeggned 
re,1, ir·unng occurb 7,ele orecs ore k,O 10, *ditori. very difererit fron, Ihose in 

Ted.'5 envir,nmenl frequentlyseen as 'un,eceswir• overheads· Afnco. HU'AIDS,s e*pecled to incre05Ingly 
W. uk wH avoilobi ly, nc ing thot 'i Becoa of the o "i,o mous mor,ugemen• or 'hose in c posilion 10 0#eely,4 cor,hibure 

5*J,Ltures 01. monyelectricityul,lities i' 'roined.·*p„rlence/®Ineers·areluttoo .Inecounfries,noj,region!•eoeogeltle 

hos not beer necesgyto ™]ve or *grated strekhad with operolicnal molters {vid expeclorty r5 crourd 40 years end Pos 
decreo'ed in recent yeari, 

oppronchlothemonagemen}ofiechnology res'rlch .Ing 103 porticip©,e Once 
Howe€. In some specific oreos where a p"cip°non lapses, theeflo• req J,redio ihe ocaldeveloprrem, 5}andardeotio, and 

d/,De.oi 5///g, hos been *Ilowed ·or mollvategeltng,rvolvedofte,becomestoc mmniercic'Ization of prexymentme•er,I 

specific ele„ents of Rchrology 9.00/ tu/he.moref when compefilion is khnele€•. wl™7'nowisoop#ed,fr•rn/17 

.arioge...er,1, 5uch as the NRS introcuced, ul,lii,es Ihot proiect to in tne pos! m,]. ho'¥e counlries ocros:Ainco g,ves on ,ndicaion of 
what =cn be ochieved +er shored technology is 

estublish cor,mon 'echn,rul /anderds, teclnology freel, lird hey Gre 
5 res'ricted J(ressfully Ironaged How ke/ con the So/h 

bene{,·5 hove been *,dent 05// I·*4/Bm g En,0,0 kr Africon ESI contribute to mcnogi.q *he 
compel live lavortoge, technology used,i'/0/4,can E5/ Herein 

EjAili• 
.Le,8,/Ille'lll'.1....' Ireslhe//11...Ind......6.'lli. be used to proilde a bet'er to riake an Qi live and piudical mi'ribulionlo co$1omer ser.ice tfuin the 

& Pr=dur-, - "e Ne.i P€11+9€ chlpiri' Allicci Develop,rer 
f ....'*. conpet ng ./ies 

- Whal acti/ties comprise *he Allie I[RE Alrico Forum 
[Nowerber 2001'. 0 managementolie¢hnolog,7 

speokerfrom tne warkl Bank The mme emen• 0• i/,cogy 2,1 be 
noles Ihot Sy:lerr regorded os o :,cle of rter relid 
developmerf seerrs lo be processes 

£Technolag:• mareexpensive,r,Afnc<]1•an • Fundomentolondappled,e•eorch, 
idherregions. JS$500 . Design 
10 1 000 per.....on On . D.elopment 
t'lot bos 5. the ob ec•Ive U . Production 
mos' per.•inents,0 double • Mainke®nceoidopeition 0/ occess loelectri, ily bythe • Usage enc 01 the decode mal. co„ 
0, much 05 USS I 2 10 75 which co leclivaly ore driven by the 
billiontoconnect 25 rrillion Integioledopplicol,onolk·••edge, oeople. 

1 m ms More cos' '006 onds,slems(see Fig Il -:I 
allact,ve lechnolog·i will Inprodice,·mouireslhein'/dionamong 
need to be developed- •. F' . T"'04, rro /en,g rr "@Ip researde„, plonner. deligners, stondards 

1 ne hie lor,I co Jnlri • ir ADico muca,r D R Congo, Aloaia, Liwo und Cha hua a cc mhine© weogrn Pli,C aren 5.* 1103n 11,¤i o' •he USN 
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Auto Reclosers 

Sectionalisers 
IMPROVING THE RELIABILITY AND 

Surge Arresters 
QUALITY OF ELECTRICITY SUPPLY 

Voltage Regulators 

i Protection Relays Employing a finely tuned blend of globally-renowned 
technology, world-class expertise and extensive local 

Three-phase Switches experience. 1.welopele Engineering has 
Line Tension Switches become a leading supplier of custom. 

driven solutions. Let us partner -!%41 
Line Fault Indicators you in the design, installation and 

support of a solution 
Profilers customised to meet your 

Power Quality Analysers uniquerequirements. 
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engineers, oqwpment supplier:, m// FICRA is i, relrilvely voung „ssoc,ohor c' • Toodviseor: res.orch onoritle, 
eng!,eers, commision·rgordma„e„once i./,Mas well o •sion i be fhecails,t· • 8/vfs(?oriesm/con•roctors 
siofl Stfudures<}re required to enablesuch sus -oinc , e regional co-operation in . To promote me developmerl al 
interaction ko be coord,010*ed old k> happen expondir:] Ine ele/ricity dislribut an industr, [leanci·y Indust/ research 
effecfively n // egior. Its prime colective is te ' / 'c IiI:ile loca , regionol ono 

'funulcle the electrificM,on •,1 Ile region, Whailormal /tructures are already intern•lionol reseoirh co opera·ion 
.Ii,ch,5 to be {irhie,ed ihougli 

8 place in Africa? ESLC 
• In.ourog ng membership „crl,po ion 

UPI>EA b/ Fegion/Jeec-ricily•strbu!ors The ElecricieSucplierslloison Commi}tee 
ald kpportirl nd,/r es (ESIC•, comprising :epipsentatim 0- the T,e Ugion of °roducers, Conveyors oid * Cenklwd ntegralec irformotion on AMEU, Eskomondlhe SABS established,Ts Dist,bulow of Eleancal Energy in Af.'co lech/i./ reloled to Ihe disl b/ion o own onef· (l J PDEA!,5 (]I '/SQcillion 01 e led.cl uhlilie: elec·neil, 0 9 ne 30 men.ber /ilie, -rom so·ne 26 

• i. cavelop eled<,cil• Suoplfirdistry 
• Cori countries througnoul the continent. 1-s injoi' rcip·ure of experiences of sta - dc rds. with Ille Qi 1• o 

renbers to impr./ eFiciercies headquortersare In Abld,an. The pres/enc, stcndordizing componerds 
*dbock loop) / UPDEA is,eloled on c rhree·year #mm. and io•jong]1'Jogll·eyongeofequi@men- 

S Er Fanlly +,e pres,deng forthe • can·ent 2003 Ercoumi,iq the"eoflorolresources cnd mo* / used 
2005 Inm ,•held b, [skom, South ond tkie ri:,%/=ture of erl·,Iprlenl for A-rica 0/imizirgihele:hnicol requiremer·5 

use in the dislriburion induslry formirimum / /9 'trolegic level,1 provides o forum fo Ide- cycle CCS·5 
• Optimizotion (f lechnical eqi,pmenl 08&,sling the deve Dpiien' o• Ihe cj· el execurives fron ut ities k> inte·oct wilh •oecilicolio,is d codes of u,or'ice for locol ma-kel eoch otheranc wilh e*ternot olonizations At the rog or,01 enviror,ment * / s level its I.piridaot'unifoinisc"sng,5sues reccgn Tien 4 the AU issignificont • 'rcmolon of ..plied researchinarecs of co"on ,iteres' in respec 01 the 7Iia AU hos ash•lished or Ablcon Ei,eigy thot orr rele'Int for Ihe effechle eleclricily Comn•,55,09, whid 1001(5 +0 UPDEAto pro'ide supply industry in Soath/ 

perfc<nonca ofthemembers Soulhern Africe, where no other 
d recion for le oppl,collon If tachrolog, • Developilgact'•ureofte.hoclog'lrO,15, (1 •pfapriote lorJni ex,519 
Scienlificco91/,#ee xllsdevelimentannoligmembers • 1010:ililcleclonries'oregulotiols, codes 
UPDEA's lechnica ofm is le Scienlific ' Deve oping 5 rotegIc #Ilorces and of preclice. etc. wnere appropriate, by 

Comn Illee The prebideit of +Ilis ,:fillr,Br hi„ in res,orch, industr, Ind moking recon·mendot,ors 10 Government 
„minittee for the rnG,·tiw·ure and omer similci Dear,rlments. and o'ller statu ory bodies prase,/ three-year term 

0./. 2/40.19 The 6/ recogrizes The stond•rd,zolion 
0 of i••Ghano. 'ech logy and opera'io S•,Cor,rliree,cove* • Comollation of :tor/i,diand guide ines odivi·ies o: PIESA, 0,d some Integro·ion o 

to minimize Me impact cithe 901-/ ne PI[SA ona NRS sion/¤.ds is al.ead, 
3-3 ¤nagerrenl con•pr,5e representeti'yes o environment uide.wa< Such rlegralion could he e member utilities 

• Being fexille "scond o Ille needs of e,fendid to 'e Iher elements n 1,9 
There ore currently 5* sludy comm,ltees on evoli,ing Flee·,cit, Dis ribution Indu/ry 'echnolog, monogemer,1 chM 
• Slondordization • Focili"ing dialog rel¤ling to the /4/J 
• Oper'nons, 170,9/enor,ce Ind Elecfr,clY Dfsfnbut c 1 N·.iL,·diy 

ae,elopmen I.,id,i'g con//*5 In' fin'ions of ·he 
8 oue,rly funchors Ihrough flve wo/inG AMEU provide toro in w,lch • R,ira| elednfi•lion technology 
9'Ill .ang,le,ne,ilisfccil,loted 'fecilic.omple' • Cusiomer se.,Le {includes quality o • Slondord,zohor ure the k.n Ing o nd 

supply) eng,1.e¥.·.. 1 .ornn.Iltee. 
• Rcduclion©fion·techni/1/,drevenue 1115.nde,/0/dintegrationwillakain,nt/50 

• Human resources losses am is o ·eody under,viy Not,rig Ihot the 
• Restrictaring ard finoncing ' -0/ Cost ele'lfication AME U freinbe* ip „ riot confined to South 
UPIE: hos The poren J.01 Yo sigillicilitly • Power 6 ystems Inolysis, 9 d AP;co, bul covea 50'Ihem AUG, rhere is an 
contribute to Iha o„,i. 01 NE PAD and ihe oppor¢unity b forge linkages wilh • En•,ronnip,11.•Inionoge,ne' Alricon Re .„rnce, butchcllenges s,ch cs neigfbourIng ut,lit es hr™.gh Ihe AMEU 
cor„nun,coting affecively across the WoritiggroupE:orf•or,sefriminees;rornlhe membersh,poIPIESA Fo'examplaulilities in 
con,inert, langwoge bor iers and poli•ical P¤lic,/„g ul,I,i,es AMEU Iblechn,colyon Nonibio,/ickdanot,ove/embershipof 
valry, e real and need mano'Ing. Interms Coser€ mernber an¢ Eskom Distribillon pIESAci,rer·ly Recogn,2 •Ihetl'ssuppod 

ofusinglheLPDEA„ructure-ocooperotein provides -le suppon The main driver s lor NEPAD, asmenlioned,nlir,rl'roduaior, 
Lhe·manogemen//trech,05gif /,rg// EskunComofcte -hccll,Ilenge5¤res,mi|ar Ihasewicersoulhern Africa,/Ii,ikagessliuilld 
nght oe©plew/,app,oprioteexpefience,/ 10 'hose described fc, LPDFA ond c] noibel[}slinmigrolirgtoaRED,environmerl 
Ihe lime Ind willirigness to po"// corsolido'ed opproach is needee ta ensure TESCOD 
effechvely is probabli one /Flhe bgge/ 'ho Sol.-1*on id.*supporb·re•(ess. 
cho lenges Soulb Al.,can portic,pchor -echnology ir the eleclricily disli bution „ Slrum,res In South Africa 
forrnall, through E,kom's member51,p Ilis business in Eskom ism¢noged #ro•g}, who 
prwoosed th/ whnverlocolslmouts cre' SAPURI is kno.vn cs Ihe TESCOD process 
daveloped to moroge lechrclogy,lhese [rechrolagy Withjo . 'iere js 11·/ Soul 'r, Power Steering Coirm,ree 01 
m d be integrated 4, ond p,m,de Disiribu ripu· Ub!,tles Re5eorch Advisory Boord oni· Tte gf ruclures to mnilrige lis 
to ,//ence Ihe di,ect on ufflie orocess pro,ects ond were eslublish* SAPURAS'which comprises re.resent...es in -he early 1990s, 
oclivitiss of Ihese UPDEA sludy co:••rii,•tees 01 ·he wider stokeho ders in ·echrlology onmor,Ii lo ensue bes, proc-Ii es evol·,ed ir 
FIEEA reevant to Eci ncloding ocademic 5Uppon/e'eeri,ical,on. 

iii/• h.tio,is and other rese.or€h bodies. It has Ecr|ier Ilils yeo• a proposal wo' pul to 11'e -he Pow Inslitute for Eosl ond Sout .rri 
I •ng oblectiv•5 mE U repleseritatives :n ihe ESI by Mon 

Alrico (P ESA) hasi,pediC foCLS on ,horing 
le+0;ogy"or,guilil¢,egin'he Ea:lorid * Topuvjewondrevicwhebioad!•sed Dish'lbut on to become Involved Inli.•19 oroces' 

meorch cirect on proposed b, Esk// IrmoU, This wourd be o •igndic-n' siep 
Southern Alric/ Ilie cui.en¢ 10„s ,5 loworcs 'llegot ·,g lechnelogy inc",agenient 
oistribution, and currently hos eighl notionol • 13 /enlify rese, ch drivers locally Thebelefi,sel co operalid intheares 
ut,li• members nomely E 5kom (54 Zeso • To demify .escarch opporfunlhes of 01 510„dord,201 on, 05 one elemer, af 
(Zmhabwe). Zesco (70.16 K:), Escom releyance lo the e ear,clly omducers, technoil,Indardec·,on *sgenefollv been 
(Molowi), SED (Sw(]ziland, LEC (1Bsotl,4, Ironsmilters, distrib# d end.users. regorded.5 pos,1 ve,o nd Dy becornii.g lil·volved 
SNELD RCorgo) IDC (Ugarda), wi,h • To/+9 0, me,flot,veolloc/lon / Ir 'newholetechnrlog•Tonage,Tlerltproms 
$8 AMED 's on cbse': member reseo,rli-unds funlier mutvoll, benefil• co, be Keded. Such 
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an irtegrcted upir©ach wrhinihe SA EDI governmel employees. or errplc,ee: of enoble+he 5/ ES toe/ch.ely.Infribleto 
orevidest,ebosisforeffechieporlic,patan pa•slkisorcorpcro·loM.ce(]pora•*ly hEPA) Empowermentof )heparficiooling in regional otifies, and i: isposed 05 emptwered to P°®pote n tnese pon· emo|o,ees i, essentio| -or su•ined ond 
necemistepforoi,pffectivecortribalcl AFrlan ocilvmes 'N,Moul such efech,opartic@alion 
of our Ir 'St7 -0 'EPAD. ¤3 -1 as to enpowe·ment, 00/cpohon will remoir o 
effechwely Dool resources v direct loal Acknowledgements o• piority, un·coo,diroted, orid on y 
Dene{t Suc• an in, rolive ujldefechw•ly u•dertolari by soecifil sel' mollvateo Documen!5,0 1,resenlo lon ma-eriol and 
form the uosis fof on [ndusfr, Assoc oyion n. u¢ls popen fronthe{0||3, 9 5 curceswereusea forihe SA EDI Con.lusions In comprig ·his paper 
ESCOD operotes w + a slrui hire bu·.pd 

7•e niciwme 11 01 lec hrioh)gy iri Me hy 11. Duocli Mhor,uil. Mologi. Direcio' onthe Cig/model"*cycomn/ees. A 10,014 should nol 6* overlooked !9 -he 01/e I ll. CPO, Es!:orn 
ke, ospecl istlial h lud f C„, rriller, Firovide 
for restrucuring glass Tne AMEU members 21 Mr A Co,Indosgorn,. World In• 

r=pre,enta USA. ion und octive par¢icip'-ion ponr<,pNOR in Ine Eskon, distr' bubon Fre,g• in of Ah,CO Ahe• ,S ts ......I s.. le •Jfure@ 
process TESCOD procea 4 provide ve „4 4/ Key- •dryss. IEEE Alrice Fo'urn 

hisa,i.upesbuy ir. toimple.nen, cho,ges rrovng,oolut.reconsolidatedted„,olog, Sustalrob,0 e•elocnenl oF •[earicily i. in/eappjic/ronollechnologrmidd:re• "negerrer'proc/s Al rco. Ccos Town. 50* feedback,nte Alric/, on go ng ieseo·c i, design Coard,nolion of the monagenerl el Novernber 2001 and deveisoment wilh oview /0 contrual tectrology locall7 wil pan *lean [3 A Bekker. Eske# impievamer:5 •n •he opplicc$jon of Dislribution Techrolo@v 
Asscciations. 5Kh as PIESA and JPJEA / •echnology 14 i.. Ferg•son E-,kern Dislributio, I 

Sludies comr,lit•s rover IE'•nol•*J, 0,849 01 
6/i ,„irm pbr: ond secoridor, pon, F,ir 
examp e, pE,ln•ng, mr•,lien•lrice mano@emer,1, 
liles ond tobi., „169.lions, land 
developrrer·' orateclii.,conlrot, ileleing. 
..""Ill'IC*Jtl/15 0.) 1 
The ESIond spe, Ficall,Ir/,e cur.le/.if EDI f restructuring, M u-ore RE DS could ve I find 
themselves wilcal any grJcure to monoge 
technolce unle. p.mscious eflor is rrode 
to 12 'luCU• In p|alf Whi|e 1/,5 wou d 
lear " or urheollhy s,1.,01,0,• I,the local 
i ndust·y, 1 w/d olso leave,he RED, wiloul 

=,£.g•I od•im= 
and UPDEA. 
It,55/99/ sted ihol w+lietie EDI Is sl,Il n 
4 hurr, up ord woir slage / 1,1, 1 
res·Fuc WORLD-CLASS i,Ing, +he proposal W Es.m 
9- stributio, lo involve the AMEL SOLUTIONS FOR 
3 ember51·,p in the TESCOD process 
4- ELECTRICITY SUPPLY 

ould be acli•ely en{Qu-imed. While 
there ho, bee, good podiripolion tr NETWORKS man·, 

yeers n ihic crea 01 standord./on 
through Ille NRS work rw.oups ard Ihe 
ESLC, Ihis orly oddram on/Ink In h 
¢h" of te,9/ogy monogemen' 
Eng,neers cod rechnicions both Irorn 
le•hnical sucporl firilions ond -he 
opero',cnil creos could !,er kive 'he 
DF] i,iliwnity 10 / in.·';'9'd i. ano nlltrence 
the ieseuih deve,©Rme'lt With des Skill&'ndrogour„6 gr, ,]nd 'imi."din iti•hereof exper- 

acliv t es cs well ot 's •g TtECID as o Ilimill' I. Ene,0 ,; a 1*ir: prov,der 01 au•/•narlo• and 0rn•actio• len,• •or elK'cal power,illitle' 
forum for cuordiru·Inglhe,nplementotion 
05 slarid,i ils. „3,nte,onceand ope /1 01 I. Dil 7 . dell'Ir Ir nova'i¥/.coe«.I. all r.liable %1/.• 

t© the buil./ c:01. an• 'per'te·s / This would not only be muloll, beref electric/l power net'Irks i' 
energy •,i,ed ori 6,m 'ourdD[,Dn. 

bulalso provide the fromework forellicien' 
portic:pah/nof IheSAED! ntheregional Cont@••p0r", · ./c-/l e'ler,Ince ir ./.7 'rea 'power 'uppli. irom 
*ure3 3.4:h os PIESA •,no UPDEA I, Rg' 01,2, genG,J,;Di• r•reugh 'ra•sn,is•lor iod,••ribu•ion. 

Tel:+27424267200 · I produit r• v •uppor [ed b, "rong al lan,el ./ 'lobal considering such cooperotior, I needs to Fa •27 2 365 !466 „,•r,ulog¥glariti.and 
be understood bythe n,/ nogers who d ,•ed C nia. les@,-1/ • /&.Ii·.ted/al.or. inglo•alindus'iyknc•i..... 
50* de nd,ed#hoptne, uio; Denal,·s w,rld da.; ¢*P•rilie 

In.lt.... 
only occrue if lheiec,i•ical staff ian have From .base in50/ A'nca MT suc' achities included ir. the /6 Energy i.iw•™1211, 

prds,rce e*pan•. i. ihraulout ihe cont,le• ald be,gll. Bu• while descripflocs or,ob compacts. orld budgels r.rele. il'rGI.*.1 1/M<u•/chrofogical,1,•a[;on 
muggested thotsorne Formal ¤greements 
also need to he foci,tated mlh,r he lowl 
industri, slokeholders to e.,8ure thai staff in 
*10¢0 •gulated ESI, /•plherl#*locol 
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Confr•ed•mpag,loo 

Recfjit./en, se//io• and oeve»mend of emplf.Yment depend,rg on *e ind,// colleclive borgain,rg str/ewes and 
c55essmen' conte/and /.al.glr obieeives. In effods lo orrongements will need to oe inves,g/ed 

treoter iployeesLons,ver-I, ond &1 4„ It will Arising fram 11'ls Invest,gatien, Il may be 
Where pasit ons•unnol De fil,8,1 inle na ly- be necessor, Fe mon,Be #>e *rms ond nece,sory toe/obbnprocesses for enswine 
d.,8 to *ditior,01 ond new p05,tions being cond,I ans 01 einp 'ymen· Ikit employees effert ve bargol,Ing orron/ment' .Ah In the 
crea-ed · M will be nece5sol -0 recruit enle,ondhint·'gl,111,8.iesoreo,/polenllol mul „pol efili,y ilself In add tior, o 
individualsirorrilhadernolnork# Itmo, chu,ve Once Ihe s.atus quo 16 jnder5¢ood, T (ampfehensive. callecir.e er,gogement p|on 
c „.e Ihat o decs,on bel€]ken tQ recruil both 15 will be *ice,sory lo develop u /roles, lor shou' d be de·,eloued in o'der 1,1 ensure tha- 
*,t wd exterroly s mulloneously sle,/44 ond omending .ch f*Mic•s, empk,yeeond Linlon porkipchon regord,ng 
Oace the falecmer process has been prucedees and terms ons wd, Norts of Imes & empto# conseque•ce /re 
undericken, il isodvisableth/de,e opmentol employment it should De noted thol nol 04 addressed 
mag# be undertaken for those pokies ond procedures m be standmdised /WomionceMonegemen' indJviduals,isen,orposilions.Thiswllossist endduecoi'siderotionwillrieedtobegivene 
inmappng Iheke oreoscf devecomeril ihecollect//9/men/tholore,ploce,as Inorder//ighterle,elsolservicedelive/ 
tha' .vill be needed to oplimolly meet ·he well as rele.0/ provisiong of Ihe Latour it ,5 i'noeraliva Iho employees throughovl 
requirernertsofilie,ole /'Dfile Re'alions Act, 64 02*d Ine 5trolegy o• •ha ne, • 

orgcnisalion cto proclicalle'el. Employeep 
Corditciso•seA,cereohgnlle•' Coj;e•ve bcrgarning reajigriler' should apprecicte th:e ole thotthe, ploy in 
Thecieolionota-ur clpoleMity/R[Dcan In *e event // municipal ertities ore oplimisingser•,cedelverytotllecommuli17, 
enabled afer ·lotioll n'le,nia,irl c.nd ·lens pf,·abl,/ed, lhe app ,=col|Il c• 11·e curren¢ Th„ ccr owur through perilrnonce 

co,itrac15 lor sei'i• es 01 i, 0,•Dgemenl, 

1 
os weN asa #hfuugh /9 de•elopmerbor c 
brioder performarce m"ogament s,slerr 
torlheneworgnolion. 
Sk h De,ersprle,1 

VA TECH Reyrolle ACP Ltd | A 54||s .-op,ler.*rolegy is imperoh,e 
nol lil, in lerms of leg,5'af ,•e compliance 
hui to assist ihe organisation in oraclical y 
reol,5,ng its wision for heighlenes ond 
equtabe service de iver, 05 well os 
beco• ng o tiest oroc:tice employer The sk ils 
dpvelopmenl 5lm'egy con be develaaeo 
849 the m grotion process ¤nd trough 
*e use 01'he new orgon sotiolol 'trcle,7. 

Emph#/ 
1, is obvious 'hot en·plo·,mort equiti ls c 
trlicalcierolionlorthen"enfity nits 

\. tronslorllatonplon Ar employme,lequ,4 
p„ass shol 08 devel¤/ed with Ihe 
obiective not on 2 0/Eubmitin, o repol lo 
le Depo lment of bbour. bul I en5*e thot 
employment equity ,5 evident I, the hurron 
reso J ·ces proctices Ihroughoullhe 
o gonisal,In 

•• 
Employmenl equ t, sho.,Id be on mponon 
cor 5,derat 0, in the migrotion process . 
wei os in cry recrullment ond sale{·ion 
r live 

Conclusion 

The obo,e poper hos wiglit to outlire the 
·4 key human resources ond lobou, Felolion, 

56" when ironsierring a bug,1055 /5 0 

r-, goigg concern The poper 1-as sought to 
demons-role M. I 
• Theprocessollronsferls,/iulated by o 

iumber of slolules iliclodin,f but not 
limited lo the Lob 0/ Relot /·is Acl and 
the Munic pol »lems Act, 

• The proces o; Mansier con be turlher 
regulared ihiough fhe ex,shrce 9 
cO||eeivecgreements 01/nindush le,el, 

• An ,/egr/ed /R #a*egy should be 
developed 01//04,5/ T/purpose of 

ReyrolleWBT 5.,ch o sirategy would be ·o posit,0.9 tne 
•,iu,Il,i•n *th Woo'Beam •e,hnole, .$ new e,tity ,0 le.eroge *e value of its 

PO ......un•1/164% 1•h•n,•bu,g 
Ph ..0,)6062777,27. humor, copitcl, 

• Adetoiled 4 +17,01'6048675 LR strc.egy scii/al / monoge 
•11 ...hi•'ll' 1*e trarEhO•. the process 01 trorsier 

in! r.+•M Ind brooder HR strategk 
pic•eds I 
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Distribution voltage regulation 
management and optimisation 

b, CO Corte'.8.own. :b elengineer. Netuork Planning, Esk cm Dist·,b,tion, ord Prof CT Guum Lnivers ly / Cope „wi 

In dls/rlbutlei, neworks ihe maximum allowable vollage variation is a maior and, olen. prlmal Constriin, m 
"iwork planning and design. Any •sump/lons for allowable voltage regulation limils can have a maior 

impact on bolh the iapil/1 and life iycle costs of distribution neworks [1] 

71•e rliogil,tudes 01 'he /kine var,01,01 5 rielwo rk e.por,510,Ki' grengthe 'ri'g pro,a stcriderdised I mi-4 associated wilh eoch 
expe·,encedby :Ls·ornen oren resufrofthe The resuhs and recommendor,0,5 ore Nef•.ork Clo•' 
combinedeffects/tvolt©georopsint,e/, i//.nredlrowiderongeof /•,obles.oild • hodd,flontolhe Nelwor]<Class each 
MVend LVneMorksp].Th€HV MVond LV conbeve,ysens,Nveloerrorsinthe,nputda/0 MV ne•ork •or section of MV nehvo,k 
planning ond designing functio•s within Theileloiled mulnplionsand ni,5 Inusl be ,5 0,5,glied oneo{three lor, Zones The 
Eskom Distrih. ion m lot necesscrlly caplredlorf»ere·'afaice -op Zcne d//es the required ·opselt i 
pe,formed b, the some individual, 04 10 //4092·Sindc.di/'ppe'lon,re//e of Ilie MV/Lv dis rioutio,1 :m,610<mer 
mon, cases respoi.<,6,Ili for thed•rent maximum MV and W vollage drops ore Using ihe 5pecilled Top Zones, 
nalwork leve.15 is divided belween the sm,doidised lo pmvide ¤ 8/,iled sel u operoTional sloH cor correctly cd,"t 
Ne/ark Plorriningarid Pro,en ing,·.pering optio,15 13,]1.11 .01.rodeq.orely Tor in)51 d,5tribulian frc•nslor•le, tap seliings so 
sect:ons in ·he Neh·,cr< Services n epa rlme,/ 0/pt,collor•, C J/misction ,s performed 10 iho, Ihe vo foge performance of the 

tHe exte,t Ihet the most s.ilible 01 the nework is 3 /,// moxim,sed ulolion For 
age•g on o giver Top 

•he 
droplimimarere d.sedt•• C 122i sonowdised hmiri se•e<Yed is Arc ocirculor Ze.le, je-' of 'WLV n Es<om DiGfr 10.|ormar 
for the planning, design pri operolion of netwo,Ic, or 'eclior, of network Th s le·sulls lap booslinfi ,5 depercent on the 
H'/ MV ond Li nelworks n order to Ino rm'Lic " and .onage oble selo f opi,Di' transfocrner•5 lon•i·•al secondoly 

ond, co·,sequerith. extensive dal•,'•05„b aie volk] g c such Iliat dile ent fronsformers 
• nprove the quo.i, of the voltoge not required lo record the ossurnprions Ind [380% 400% 120 V. etc.) provide similar suaplied te ,usiomers by oplim sir@ Wiogeapponiornmentlirnits. LV voltages For exomplef BBC v and 

ex,Gring *orks Ophon 2 siondordised 400 V f-onsfo•ners wl cpporionment. hme d//0 is 
ensure thatvolloge5 cre *hi itnelimils prefeired for the follswIng reos.,1. top se.hngs / accour,1 for ilie loci Ihot 
specified byti•e NRS 048 oddil on/ hoos-ing shoo c be. - 0„„c dotobows *op requireneit, 

• provide /·for pcroose stando,dised performed .... 0 380 V •ronsforrner . ed„ced ne/ork/nolysisandreduced lirrits, liking Inio occoun• the compared wilb 0 400/unit 
chirac¢e fistics old,He,enl ./warks ord • •li•:rr' I ke ink> The /ondordi5ed limils occounf Drovide a /e,no;,imum 
Illerebyansurirgcompciloil/&-er •defangeo;fact=,0/comparotvely voltoge'lillits"nwhichlenehvorkmug 
HX MV ./ LV 'whlwOr: designs l•ri•,c s·a•Flrolnng is -equired be planned, designed and ope.,oted In mon< 

• reduce/min,mise HV, MV„id LY nelwork cose• the n¤ture c' Ihe networ• end tge 
s•reng-hen ng ond e:,pa rlsion Eskom standard costs Mi•r<]Non of tecnnicoll=emip res• 11 

Distribution *tage regulation An€w Eskom D s·rib/0..olloge regulai,on innel•voll{.thota.eplonnect'deggr•dinsuch 
opponionment c,/po/,cnmena #wdo;d hos been c woy'hol lhevollage d„>ps ore [ess than the 

developed hoses on the following 31 .imumlimils -he Estorn /,stribu£,on Yoliage Lontrol • The Nelwork Planning sed,on closs01% 
*regy is fo keep MV regulated b/6/ The s·ondo dised 44 ench M. ne.Irk. cont·01 or sedior of ne.ork, 93#Ing f 

voltnges •Ihin regii, td lim,t5 w th 'Lbm'll cs or•p .; loi. r Network Clnsses M//[V •for'forme' The top se'lit end ·vol*'gc 
0,-loodtop changing //MVInstrmers. Net,york Closs rescribes the ./loqe drcp crop limils resull ir occeo'oble servire 
and i,mif themaximum vollogedmp n MV oppon©nment as Iluslro·ed in "0"OPs.Oromp.compuliblewithhisronco| 
and LV 'Aord. The moximu•i volluge,}/p Fig 1 The do55,firnlion proce55 tokes South Adricar snecilicotions, includine 38 / 
mugt be opportioned between le MV and A conside./ on the re*orks, 2?OVeqi,ipmer,1 
LV n.,0.. olm/,equipmer·ondloadiorecask The lou Ne•ork C'05SeS cater for o wide 
There hcs reell no hislor,col standardisolion • The MAV ord LV •olloge drops for eoch ronge ofnetwork types, rar.ging from high 
of Ihe •na,imum ab.,oble MV on d ly volige network frist be kep¢ sithin !}le densiti .irban erpos mh os Ihose n me 
a fo,)5 In the planning, des,gli o•d operalion 
of disinbution wtworks, there ho„e been 
Onhexpe. ence-based fig/% Theseligures 
9 5,gnifi= ly. and ore lalge& derived 
from 0Jtdoled proctices ond O36umphom 1.4.....1- 
regarding / sew,ce volegei olloweble 
Vol•Oge regulotion limits und equipmen' 
specific. ons. l 
There Mtwo poss,bleapprooches,01,1.,re 
MV/ly volloge drop opporlonment. --- 

Op'or, I· Cusfomised opPomonim' The #.m 1! maximum My ond C¢ volloge drops arc •l••1• *W• 
*imised for eoch opplicolion• using m, 
specific ne,wo,k d,la, load forecasls 

.r- anc 

apedotions of luiure chonges. Deloilec 
nek' Id 're pe'ormed tor each Fig '....•.lionme/#7...k,65. 
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Lidge#on willfunher ireow / 16 copaci# 
i,//VI. to ZO NIVA 

•1•0% The exle,1 of riework ¤/,inisoli,ir [ror,ii¤ ly 1.LUVA. 

opern points' villoge conlrcl Ind tronslormer 
top sal+Ings) 0(so dirlly impoc„ha ollity 

69*. lo ba '6d nelwcrks d„'ing con,ingencies A 

i [-2-1 5,rgle'MVA 88/11 .lropdorne, 5Upp|!05 
Ikelidgelton 11 kV ne•orks. S-udies were 
perlorrned /0 auess ihe br,4-feed,rg 
copobihlies in fhe evenT of le loss W rhe 
11 k¥ lidgelton source, ond -he resulls o e 

.-19.0 illuslated , Fig 3. G,ven Iheprese/looding 
leve|s, lhe origin{11 (110' EAI-1/ N...[ 0/•'11.- D pil i, sadj neN·.ork 
could o,il, 6,irkfeed 3 MVA (65 % „I ·ho 

FiD 2 I.= . 6 clal ' Ir o h0:de oble•j.1:ru c••mg®,tn *Il LidgeNon load. 8, O/4 wing Ihe 
i•te,connecting retworks lincre.ing MV 

2 50..A sending volkiges ond,he ,]prilical,or, i,1 Tap 
1 ..... .. ..9 . Zones) 4 1 MVA (80 %3 )f e Ldgellrk lood -n col be bockfad rurthe.r ,ncreoses „, 

.... bo•kledng Ncpob,lity cre *,ble vo ·he 
...4 introduction Di new swi/hing poinls (or 

47.1 brao•rg iurnpersl or,d "Mrlq O Gi™J|| |eVe 
or risk by 0'061,9.1 fhe"o'tages lo drop si,ghtly 
belowsindordlimits 

.f. Note Inof :he 4adermlboge peA©m••oce is 
modeled,]5 €1 Fiobohility Dos/ M a sperified 
lavel oi r," (net*ork loading'. The al·s 

7,- 2=55 are henze nok,ibsoll le, 0,10 tharp .1101-uys 
£,[-IN/-1./ &.me unce-1// in the resulls 

Fig 3. Ahlf,••bne..i...M vn•-a A,•.hne're-0.-9...ac•,9/' The p,For proiecl wos o reso•nding w CIEES. 
with sigi,ficon' impmverientsir GOS ond 

muni,vinbies) b low density deep rural • Anal/e the presen, re/,colohol excellen, buyinondsupporiby/inmled 
areas (such os'hose reliculale. b, Esko·nl. cortingem (back- feeding) pionning The roic'usionsare ms fu/low; 
An ss/¢cs os triese ore impll obon of Ihis di'«14 elieded opproar , i'tirit I•e * b,/. rdising vologe control anc M'.7 

by ¥01'age fulolion '; nits .d me voltoge drop 00*lonnient n•y rs, le i,•inslormeriop .Ings coul ...I') 
-•isaion octivit/s lvoltoge control 0/pl, to oil inslallotions, os is implied by increase both normol And ob no„,0 1 

m=.desi codwonsformerlopselings). c///1 •s Ii, some co#high je'work Inficitie6 by 20% ¢0 13% 
vinolon w vollage wil: beperneed on The pilot iocused or voltage regulion *redom:.018|7 ru·01 re'works which c' 
Ihe MV 5,5tern, w / close Coritraills m reloted is,ues, ond wos underloken by oleolr' Ilm,le¢ b, vollogedrop) 
LV volloge vof, "r, or,d in 0/her c comp// •ha opera/no) IField Sevices coses . ri "dipion to s"/afsed "/ge 
orood varialion of LV sysle/ voltage /; Ind Electicity Del.er¥),net#ork olannir.g COn,r* ond MV/LY tronsfoinier •op 
be preferred ond design (Net.ork Services ond seltings,lhe u.rif .ul*,pie ·op Zones Cuslomer Ser.ices secriols 
The voltane dron limits are denendent cof, 

on Increase no'm/| rLro' 1/1.or: 
equipmeni sped{ cal ons and hislorical •i'creosed rooding hod resulted In 'te cop{]elly by 45% 0 85%, b* Doefollog 

M//In 01 m' 1 1 k¥ jine iojtge regulofor ,he p laices In p,incip le the nehyorks / lese higher'suding 
could be appl,ed in o mun,c Eslor•'27 or, t,e Lic,gellon NB16 leader The regulotor lavels will result in o recluct,or, n back 

had loiled priorto thesloit of Ihe pilot Mudy. gnicipoh·ies gane,o!.• raliculate ii.% fpedingcopobilty 

/30: 
and was h,oaged due lo the lack /. sunable eas, 9 reduced numbef of Ne,work Implemenlalion issues spere. This •esulted in come' vo:loge asse,muldberequired In n·anycosesa ,//ploints Anal/softhene'work feveo'ed The benef,ts 01 *e new unicioal,1% could s·undordise on o approacl, were single ,ha·,twas being op.rated In o sub op};ma| demonstroledinthe©,lotopplication Se/re Nehwark/assio. Killoopt.cotions i./.one 1//,en Relerrlogrong 2.'hesuo-„P'Im,/ issues (re beinq addressed ord prolect io),age dic>/ 5/1, uppon onment. one rehug/0,4 had a copol» / 0,6 MVA. bla moneged m order for f t bece·ne po,f of stondcrdised/Vvolle/conlrol seltingond waspeokirim 1.8 MVA.h,ncethec/orner [skint Distribution', no.mal ousiness ore " of MV/LV Ironsfarmer lap "Hirgs voltage complaints. Due 10 Re historico prodices· 

(di'fere ..... s Mi 'ror/ormers ... proctices regording fhe Ip 5/Nings o[MV/V • d Fleren, i arn ni, I secondo'voltages). tian5tormers in the U©gelton oreo. Ihe MV [Dis'qib.Aion Standard A detailed lechnical 

sending volloge rould he signilicomy stondord :s ovoilable or, the E/orr 
pile, opplication Incre..ed Iwilhou o# vol'oges) the,eby hibuflor Te/n/ogy wabsite detailing 
rhe ma,0,!,7 / Eskarn Eastern Region's ,„eagng *hpleede,copeaty,0 1,4 MVA le op/roach. including examples, 
drs/bulron ne,wof's rim Jin'Nied by voltage 121 '4'her unpow• 11.8 nejwork copot jly k> pesmnsibillties ood process Hows 
regulation cons•r/ints In order 10 17 /VA ·he nelworkwaggplit,Mo *0 4 • Sulloble docurnenlohon: Certo,11 poMs 
demons·role the benefA, o F ihe oppl co*lon ZQne•6 wliereby oddilionol bousling „5 of·he business only reed 20 apply oF Ihe new lom 51(Induld, o pilof skay ae*m/on 86 MV// fronsbmers Lv %pecific ospei·, of le ove,u Undard 
wospe,forme,]ourIng 2002 on leUdge'lon volioge recorder, Inialled & var,O„ Focused mo•er,01 13 required and ,s be,ng 1 12/ ne/works in ·be K•,0 Zulu N/al lo«aions on the network me.sured o p.poied $© lid opphco,jir old millm,se Midlands Thepilolhoillwoke.yobiectives. s,gnifican,improvenenlirvollageregulci,on training requirernants Tne UJ,ed 
• E/ablishiheaffertiveness/nn pete// There Hove been no cuslomer voltage documenlotiorm,med ot Ilrorov ng 'e 

benemisofoptirns,®le. no,inalnelwark co·np'of/8 5 noe le oppliafion 01 le QOS voltage per[orinonce o< nehv•orks. SUC,tholthe QO5#e,Li,hngcu/amers Increased MV send ng '01'age and Tap end educoling bolh Eskom employees 
conbemoxin,&adonathecopor,40/the Zones Curther studies Ind,cote lo, the (ond consullools) ono cusiomers on s,5/ing network increased opollalt,on DI volloge Lamoound,ng or ¥0|1<]ge issues 
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LV Net•vor<des gr Aimee Itthe LY bo'oncing! Netwo'k Polining i. not be evide'l lcusloner• Iricy no• be 
des,gne, ncled. electrificat,Dn resoonsib e for the /er/,ining und conlp;'inirg), the nelw: rk moy rot be 
designers exponsion 01 the nelwon„ .1, I the day +0 ruln ng ophrnally In many co'es ne ob,iby 
MV/LV Ironsfornier lop settin. daynelwork operalioristhe 1!m,Pon5 0,1,17 10 1.ockfeed networks & irnproved by 
Airned /operchoroll,Pied Seoice3) of Nework Op-imisatio, Trocitionally /0 r,do/,sing o rid (.pkimizing network 
stoR to slondordise lop satings and Illere hove bee, ver,lew MV op ,rr atior, volinge regulation Inf/d vol·oge 
ossie wth minimizing, and deoling sloff the bcus has bee,m tne R regulation 0160 i,creases energy 
*JShanisc•olloge compU,rl. tronsmission ond sub·/ronsrnission consurrption (and herce revenue] 9 

ne... Generol inbr,¤hon cuaorner/lisfocr:,11 In,proved on vo loge opplicnce 
issues Aimed M aperolioncl ond • Processes: Processes 're requ re. 10 Miction,e#kienr, M d litesponi. 
cuslome' serv ces .# Ir,teracting rronage Nekork Closm, tronsformer • Super uses A '·super user• urii,•[i lias 
withcuwomersovaris'uesincluding Tap Zones Ind voltoge cortrol seHing: heen eslnhlished in each E/orr 
¥olk,ge complo' rils Cove's both the 4' Sysfer,lsend Doloboses· Need to suppol Di®bu- Regirirl, MI o represpriefive 
8,„ ond casloriers' obl,golions, Top Zores ond Netwm Clogs. 3, from Network planning, Ne wock 
and some:entribut,ng •clors such slondordging lap se/rgs ond vokage Ophni,sor,m 2, onlroll, GOS ond F aid 
as appliorces that ore not striclly apporlionmen-, 'Re doto wrige Ser,ices The si,per users wi 1 drive the 
conip/ible with ·he Soul Africon requirement is rn,nimised coplicoho. ofther e. E,ko m Stancard 
Vol-oge Regul/* • Audge.1 The lock of stondards and Condusions 

Cullmer inormation (on monage,Id/.gldn non optimol Theoi calion of o new 6!ri,idard w !! ir•cyeose 
complainl; Provde& furtber MV/LV Ironsfor,ler lap sellings, T,is le ccpocilv o' ekistioq ond new Exkorr 
inlarmalin. desci,brng both the ne/& to be addressed by a dis ribll|1{. 1 nel•,crks. The formol 
E,kori, arid c£.510, rer ooligol,0,75. *m/*E·imdnve Topidctiso,ion 
For,ending-ocu•me,requestlng reg.,ires 'Ign,ficon- expenditure NA/enr '38,0,/e droo [eoch lim/,.01'age 

control 
Itorl./.1/volt'.ecompal,ls tronsforme. ieeds /0 be clecked) and s,4•I·•gs und MV. lro,siormer •ap 

n ubl be Integ roted into :ha coerolior,QI *ings. mprovecustonergul.DI,volloges 
Cuslon•er informatiD, •ne•vs©aper ond ru'/ ne budgd /5 witlin•o,ninancerecords, W m, capec,4 The net Mt 
on,1 rodiol Ar•,cle5 lor the meclo ./aos'remenwse'c). ic], .gs or. es'immed rot R25-mi lion per 
debcriblng tw k' Afric' hos enrum duetoconcelled aliddeler•ed ne/0 
rholged frorn . 220 V N o 230 V • 380/220 V equipmeni: 3830 V 'renglhenir' in MI ore'. 05 0 re 5 Jlt of 
slundordand//val•¤ ges,ormally equp,lien needs to be oct.vely phosed 

d Desp,te :he foct Ihot South Afric, incroo,ed capocit, made available I t,e 
cor o /wi lvery These 0/ic|e. ore has 0 400/230 V .lordord volto,e [4]. Dolimisalio,i i. nerent iri ·lie new standard 
crned al volloging cuslcmer 380 V equi}nier# teri be purchaseo Appi<,irffirr al nre strerd in .rbon e•pec·rillan5 Sin, ar odicles on withoul any warning C,/oners need letwor<s. such os minicipal oregs shou d other/OSIssue,ail/,oplonned ' be aw/re latproblrriscould arise .ilimiseci'/01/ervollogecomplonts.lill 06 Dort of ¤ customer awareness Mith the operotio, of 380v equip"rl ersuring,hellhe,letwi.rk Is olonned, compo'gn. Ar,y p"nial -flict 01 c"gn 

A-38/Ve/wipmen/failssoithould be ondoperatec inoi,OF·ima rianner 'Ferest' wrth munic,D'jilies w reoloced ..4 400 Vequ.prient Thr.:11 
need lo be 0/essed os med,0 tokeo long Degod oftime 10 yeors p|uw, Acknowledgemew 
comprligns -Il reach both E3kom bul reeds lo be acli•,ely monoged. In 'he The outhors acknowleage Eskcm Rebources oldn,u,icipolcu•one.· rle,In Ihe prcposed /andord lap ord Strolegy Dwisiol„„d E.kornlistribution 

• Sloff troining Tru.ning .s focused os //ings ond voltoge dropK are Eastern Region lor their sponsorship 01 Ihe 
fol[OWS cornpofible wi# hisdip =Im, a,•:,fi,rofo,15, reseorch eo,Ing to,he i ev· st./crd. 

Advanced·Ainiedoleng,neen.nd buimu, res•Ilt,r Isolopedproblems In References 
techniciars I,volved Ir• Ihe plonnIng a.* coses, 380 V equipmer·t ma, 
design and operolion of MV .edtobederatedormocifled [1 H lee Will,•, 997. :0.0, d,5/ bul'or 
-4 Co,ers oil Ihe „sues. • Three phase Mu /uvel(odill/ 4 plonning refer.... book, ISBN 0 8247· 
including both / Vand LV oeen de,igned for o continuor volloge 0098.8 
I•termediom Aimed ul L? planners ./0 'In If t5%0EC 60034) [51, but haS 2] Core,·Brown CG, 2002. Opii,nol volinge 

recen th,been modilled ISABS 1804 2) 161 and de,Igners, Focuses or LV design .eL.|crion I r. r' ond .... drop {Of *10 I Operation South Africor, 
Issues· oppolion,ren• In disirl/* /•m' 

IV<500 v -,Ce voltoges oreollowed 
Opprol ors· Ained at .etwork E•ai#h 50,-jiern ALI=n I.-siN,s Powdr b val by 400/230 V +10 % 110 96 
oper/ors. and focuses or MY/LV Eng#ing Confere,• hAUPEC ve|twe van/ions,110 couse proli ml 2002), 
tronslormer tap settings ord Ihe pp 3 i 8 322 olderd=58:niolors, ondmus be managed 
handl,ng of cuslomer volloge inofdo, lo m„i,rr selhe numberot reloled I'! ....,Brown,Clor/dG.J.1,/TQ003, 
comploin•s Fiebler,5 'ravided -hey ore de.Md, Incieogng r.ork copocily * .trri# 
C/Nomer sem,M (non·lechnica[) 25%•olonconusuoll,ope*otlarger VC lag e re'l or on m.lum Ind 1.. 

:/eled all Ca|| cenmrend cu5tomer voll eyof:ahons [25 % niulars lypica|IY volt,ge feedeis. 17th 1....10.1 

advisory slaff. Focuses on the neec k be de raid 61 10% 10 20 % Er Corlcrence on El/clic,/ Dis.'Jlion 
hordling of customer vollage i 0 % operolior [7]). The proposed [CIRED 20031 

comploirts, and pro•,des Q bos•r ston"/oppieoch 5}x,uld 00!aquire 5 5 4• Sce•b A;r«·7 81. ·ouu or 31:1,1.. 1 996 
under•land,ng & ihe imes Th,9 % motors ¢0 be (Ip rated in urban supply NR5 048 1 Elearic,i¥ suppl¥ · (balit, of 
Intormolion w Il ¤5sist cus·omer an,0, bul Im ded de.roling (10 %,02096) suppl• Soul l, co 
ser•,ce stolf -hen advising M/requimdinfurolneb·.0•5 5] ./mollonal Elaclrolechrcal Commiss,¤n cu,lomers b new supplies ond • C.Ii, chonge: There m prertly Ihe 14{1 1999. IC 60031 1 
*lingreviequpmen*,st,¢Alhof R.le,ing percepilon In E,Acm Disinbuton #hoT 

electfical machines · Ro ins cn' 
follage rolaTed problams Gre voltoge ond top ser •s ore not Inlicol and perfo·mcnce 
minirr,5ed. don't reec to be oct,vely monoged 

.hnic/1.... is .uired {or MV 16 5cuth Aff,(on .reou ©· 510*. 2001 
' Resources: Ne.o·k op!,In,5.ill 

*nee' aa mqi:red lo aftsure #hoithe voliage regu•lon monagemen• and SAM 804 1,/ ion Molor, South Air,(o 

dis'ribulion network is operaled wi,hin oollrn,satiol• as village ragurollon is c FI Cole ··0.own, C G 2001 Vaoge drop 
Ic·,nico limits 0 / is 5 uilob,y opfirnised primory corstrainl in triny networks. oppolicnme•In Eskom'i ditirb•1 ¤I 
,.striner top se'ings, volloge con,rol Eskom Distril)/ion stolf reed to ***1*15senction Ur,•ers,$ 
se#rngs, normolr• open poiw or/ 1-d unde,stand thnt men hough piblems mcy Cape Tow'So•'4/Iric. A 
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High stress design in the high voltage 
(42 kV-132 kV) cable range 

by Wke Eagelorecht ond Prcash Horipermd, Afr con Cob es 

/,npro•emenls In cable Insulaling malerials, Ihe handling of 11-e maleri/Is and production processes end f,Kililies 
have now made l/ possible fo produce XLPE Insulated cables In the extro high volloge range (220 kv - 500 kv). 

Advantages for the high voltage (42 kV - 132 ky) coble rang/, due lo these advancements, hove included being 
oble to push Ihe eleclikal stress, traditionally /,socioled with this rang e & cables, 10 higher limiti. 

Poniculor olention s given to 'he coble Fig 2 The ..mum •ress occurs .1 rhe --- 
desigr stress at Ihe conducty/insuloling conductor ..rk,ce, peducing ir . hyperbolic 
interlace ord a: the macting/=assory rurve, und hecomi,iqkn nmurrol Irle ous 
inrerfoce. Il goes witnour soyIng 11•t the surloce of heoule.sen „inducling M reen 
increosed oble eleck slres& rieuris Iho· •11 
occessories o " need 10 & capoble of The moxirnum electric st·ess, Emox, whic 
handling o higher electric/·ress whep occurs at Ihe conductcr or Inner semi· 
comparedto•addionoldes,gr... conducting interlace s delined by 
Aincon Cableshasrecantlyst,cr£sfilill,type oq.mt„>,1 1 The minimum elednc stress, 
teid 132IX,n·hasep,duced, h,gh•ress Einin, *h,ch occur5 01 #he ouper wil Fig 1 CnmD•Ie.!h/the IdCOmm./'fl' 

de.r cnhies filled with Pirell, lerimnations colin Jiting scree,1 0, Ihe nner surloce 01 206•e••ukel•,red..••I 

end *,ls. Cable stress has been incraosed lhe sheal. is de]•ned by eqi,otior 211] 
sorne 25 56comporedlothe prev,0,.srlesign 
4 1819 accessory interac"ms hos Dean 
raised some 33 56 11;0 £ One of the rila,o. c•·or,logi ollhe h:qh stra£ ma ./mn (Equalion 1) 
design cobe s i' smoller domeler. Le. 81 

m•enal ,s used ,n mu •ufocturi,•g Ibe EDi•Ip €SJ 
end consequently 'ecosiscv /5 ossocioted 0.-rf-----2:4 „rld 
with tile design ore ¤osied onto 'eend user 
Inboduction -=mt-•7. 

Al,con Cables hos ma,ulodured twe bign £ _34- w,/m (Equi•"' stress 132 kV XLPE coules, Ird- 
comp•,s,ng o 

300 m.' an' a 1000 rm copper 
tes , hign D lili condictor, ir order /0 s'ress f J 

"Elu•>•i*uncLinsceo•.oble des,gr, ir lerms 01 the EC 60840 w vihere 

speciric.... 
U = Phose wrae' e ·leo rn 11611 

Fig. 1 Ilustrotes Ihe irdivducl ccmponen 5 D = 0/ conslawilhe I 0% m,/ Dic..lerovel/E..lotionlm' high stress /ble 
d = Diameter •er kner se'l 

The challenge for any inanu ar'Lirer o; o hn, 
ess des conductingscree*. g„ cable :s 1/ des gr. a co ole ..ill, 

levelst"r"icept'ble:lirdly/roli•u Pilanube",19 
terial ond pr)cess point of p m ond lei/-/1//'/;• Work 0,1 Il e HV cot#es he, shown Thol 10 

condly from or accesso• irterlo) point roiselhe jic s•ress ot XLFE co•ls ,•is / of view W ih Il, s taker Inlo cors,dernlior, essenlialtlivillhe extfud/ i •sulolion s / bign Ihe mo,imum eleclric s•eis ot The cof™luctor/ cleanlines {ree /4 cont/minohon aid 
innersem,·conducing,nleloceolthecoble marl. foct•ring defees, a / tholl•0 4:reen 
wc& designed 10 8,0 KV/rn,•1, 05 Opp05/1 10 irterface is 'mo/6 121 In addition. on 
the erasting de•gA r.lf ,·5s 01 6.4 W/mm Hm inlagrated *5,0,1 plor'· employlrigo'•*rilcol R.i'r. /,ru 
stress al the accesory,rllertace w<15 de5 gned •Cap cnn I.'Igr 

Conlinuou, Vulalnls,r.3 04 prOCess lire V... roble bempfe' to 4,0 kV/mm as opoo.40 3 0 0/nim. srequired Afncar/oble,eas,limellhese 
The increa.8 1/ slress wos orlieved by two critena 69 corefully selecting Irporled 
reducligthe XLPE,nsuloilon,h,/r•esslrom in5,il.ilir•rnater,olsandbymt,nguseoflhe,r 
20 mm 10 15 mm on lne 300 nim, coole refi,bist,/V/Ve/rusion llne-!heonlyine 
and 17 rm to M nin, on tne 1000 •T,2 of b kindin So.Ah Africa. 14,1 
coble. CDblestress€]Ilhecond„do ,lerfwe The coble core is iriple exlruded and 
wos increased b• 25 %, ond !ho• 01 Ilie cross,inkeil in Ihe lully an'Josed process n 
accessor„nlerfice b,•33 96,•ne,compare'l whirh Ihe incer 6ent·cordualy screen, the 
to the ex,&!ir/ de5,gri #MS levols .PE insula,ion and the outer semi 
Background conducting screen ore opplied 

simultaneou'ly -0 Ine pre-heoted coble •re55 /0,7 conductor Saecio|15ed in line inspechon 
The rodial electric streis dis·riaa,on 01 0 tachnig•es uslng X.roys ofe employed b 4 4 •IV•,Jd..... I.iesh.....s./ sl#lecorecirculor:obe,sasillu51,0.ad,n mon#lhe dmension/l occuracy / ihe roble c•, 
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rrar, foi 1.•red high sprea desig 1 cob a or Lightning imp'|se vol-age test 
0,1,100: Se. lig End, cr. O,.tdcor followed Eva•ac olloge'esl 
Poymeric Seul.q End, iwr. 96 immersed Paliol discharge tests 
DiTypeS/IngEnds,(Sin,ght Join-.and • Non-Elect·ic/Tails 
00 Insuloted Join' Isee Annex 4 Dimension checks 
•pe tests on high s/ress mble and Mechanical properles of Ihermo 
accessories 10 IEC 60840 plaslic components 
In order -- to prove ihe cori prilioilily 01 HV Compobbill]Yotrn'Teriols 
crbleand coble Press're lesis 't ligh tempero-ure acce#ories, 1, 6 Iecessaly 

69 5 T,pem5•wpol ll2 kv ;000 mm: Cu h. I pe'brn 4'petesbin eaon•once wi•Ji ihe on co D le sheoths 
sies• eobJe 0.0 IFC 02=e•of= 60840™/specificotion Intermsolle 1101 se,an d sh irkogetew on XLPE 

1[C 60840 st/ndord [3]. P kess are Type tests cond. ried ot 5ABS KETFAwere 
defi,ed as .asis ·hal are oerformed on o sicressful mi•d African Cables was 4 <uded core, with le linal cleanliness st 4,6, ·ype of coble or o coble end rs owoided t,pe lesl cerincotes t confirm the ins//on ba,ng ver,fied by core-ul accessories, belora they con be „ipplied on complioice //a h,gh s·ress design cables „, i.sco pic m on „nalion 01 disse eed coble a gener'I commercial bas s M occe5sories To IEC 60840, The 

0-Dles from e-r, drum langth (Fig, 3) 
These ewom natiors contirrn Ihe correct Dwing type tesliri the cao e ond ,/5 cerld,co•€5 /empilirce are volidforh,91· 

lavelsolinsulo loncleonl•ess, dimenglonol occesburie, must depmon'trate their stress HV i ables in 11 B rorge 42 - 132 1% 
and condw• lor was in Ihe rcrge o 

occuracy, cross'inklri, moid,ire cor'ent sa"sfacto' perormorce for the intended 300 mr,-2 - 100C rrn' copper ord 
ageing pe,farnonce and Ictdegoss,rg c: Op/Loction ondif s•ccessful Ihe cobleond olurpi, iurn. A complete coble sysle m with 
¢ha by·product Aas been ochieid ims accessorix 'na¥ be oiyered as a lu,19 Al'h s're 55 HV co bls anc occessor as wa' cppic.ed i,pe •esled coble s,slerr. 0-,ce The VCV Process • i,herentl, 14' be' thus 

ooproved t,pe tests do rot ho¢e /0 be of,pro•,ed ono is ro.v en offe· to 
mat,od for the Inonufacture of cob es #Ah rbIDmOM repcoled ui'less 59'ifiC" chonges hoie 
In.qe insulolion diarnater. and heavy been mode lo the coble or accessor) Conclusion cor do/ors r ue 10 Ihe ve/ca l orie//ion of 

mcler,ols. orlolhe ces,gr, or*] monufQctunng the. conduclor d„Ing Ihe extrusicn and Comp, r sons belween the h g h slress coble 
proce' crosdi,g p orm Trie forceoferoviqocts ond /20„g coble designs show that notonly 

olong the Ms & Ihe conductor. ·hereb, When the type resl5 hove bee, s ircessfull9 has ihes,ress le,el i•creased, bulo ,edudion 
oss 5,irginthe formation of ¤concentric /rk)•rneclon(••eofcoolewl'llospealic ircobleweightandcog-sovingshoveoeen 
cnd cylinaricol insulation geometry, 40"Jeol•led e andon*osom#es Gchieved 
irdepende,t of Me viscosil, / the XLPE wl'h differen* cross.sec·,onol .re /5 of An Inrrease ,n ces,/ st-ess has been achieved 
inSulal,Qn. <oi...rors, I. Ippe./.p•opoj i ojso 4 i|.C I-!21 1/"R HE",gEmetrlili#y 

volid The linol 10'13': •age , f 2/ cable monufocure is precise in/:ation from o plant int/gro,ad w. 
* Cables •ilh 'he i,nie corductor cross- *e high voltage ,e/, Aich comprise5 on Airicc, Cobles VO e/wif I 1. Il.e 0,6 

HV -ths,old ond o parl al d,scbarge seclion, with Sligntly diff/•ert ·oted o le of Its 6rd In Saulll Aln m, wh,cl, !5 eser,11.0 
delec ion test 13' These 'esls 1,]ke voltage but belonging to I,e some ploce in tomon. focture highslres. HV mble. 
Airicon Cebles soph,st,caled tV Rout ne Test volige gcup os,hatesled cobe 

Avo high stress cables compns,ig of u 
L©b F,9 4) Theleitso•eolshortourotion ' Cables of 5,miler const,uction, in le 300mm and c 1000 mrn. mppercradueo. 
*colly I n,nums, and (]re copoble of some roled dnge grow and witn the with vi·,ous Pirelli occe55/ries were t,Pe 
detecirs he defec & thol initi•le p// icl some condiclorcro,6 .seclion. tested / SABS NETFA Afr,mn Cables g 
discharges, 0, small as ore pic/.coulorb. •Cables in the some roted volloge group cworded 1*)91851 cerldical or ¢0 con firm that 
Such detecls lead ·0 gradual de•enorclion wih oil cross·Jectional areas 01 the high st ess system complied with tne 
of the XlgE ondeventuotly breakdown conducfors may lir,g belwee,• ihe iwo on requirements of lEE· 60840 which ihe les'5 were mode OCCU 

Airl<or Cables row oHero full, Iype tested 
HV Accesories 27./.. eon 24% high st•ess HV cab|e system t' custorners' 
-The monulactu.ing 44(A ly stondords ¢nd cos+ eflediveness .he highes- slre•le•elin the HV enirilig reliobilit• 

group 
developed for high stress cables have also [42 W 1 32 kV) and two conductor crass· Rele,enie, 
been applied 10 Ihedesigri,,n{,nufactureu nd sectioni,0 30( mm;cn¤ 0 1000 rint Type £ 1 Electril Cohles Hondbook. Seconc 

ioin-ingrif•heacn?ssan•s In.,ticutorth• le/ opprovol could Iher, be claimed for le Ed,Ilor A•.2A;i,51er Df occe,sow,e,havetooperateotlheincreo,a B•,goy E WG 
entire HV group -t' conductor cnis 2 Gregory 3 Altwood J R, Dickson M level / 5,1055 01 Ihe cable ouler mulMion ;ec+1¤ns ranging bet•eer, 300 mm2 {]nd o 

screen 's baing cirectly p·opol'Or,QI 'Development 10 01 Ii,61 lieSS I I. ond EHV 
1000 mm' coppe, ond c lum,nium. UPE /e /u® of al. design 5//5 0, /ha Cobes'$ "GRF 21 1€B. 1998 

conductor screen ]1 Wbws hol le oute, All fype -ests were conducfed of SASS 131 'P-/ l.bles with ..ded r./hor Ind 
ingutolion stress is hugbesl on cable, wilh Notional Elec•Eccl Tes) Fool.4 (NETFAI *leir •ces5nf•s·, 1/ 60840, Ed 7,1999·02 
lorger conductor sizes H i Iherefore Fig 5 illustroles +he iype ve/loop on le 141 Tok/'a,0.1. 'The Upper Linniti Of 
essent,/lottheaccessoriesaredesigned !32841000 mr/Cohigh/scablecnd Elec·ri•015!res••f XLPE Coble5'0 CIGN' 
4 be complelely compol blewith the occess<>rics The Iestioop cons¢tuted of·he WG21f 200[} 
00'iculortme ond condictor size of high 1000//high•fressc:o/|e. one,Dieloi 15 'G, efic for Eledrica• 5•.. Des,9, of . 
.ess coole. ODSE: ore /I,rreric ODSE, one sirnighi Cebles , CIGRE WG2 01, Eleclre !69. oini; i•© SF6 irnmersed scaling ends 
The 1996 io,/,ng procass,s crit,col 20,he reliot e corneded *efher,nachen bei, ondona 
operolion of Ihe accessories. I, polic•''ar 01 'Power Cobles Ind their oppl,colion'i Insuloted iort (Ann "A). te cable screen hos lo be removed .ih Heinhold L SIEMEN5 
precilion and ,/8 exposed ins/glion Tbelollow.gtesfs wereco/udedon •he 17] P••pr CobJel, Their De5,D' A. 
corefully orepared ¢o achieve the „Hoce coble sc,nples 10 EC 60840 iequrremenls 1-1|QI,En,Bumes C C 
finish neiessory io fam overodualionotabou/weeks· the elechicaly [81 High Volige Coble Stondards·, Vol 2. 
slresed in·erface w.'b le • Ele:trical Tests occess©fy ..11 
insJ|atian -he bend te50 tollowed by a pamol •9• .Coble con,eclions for gas .... 
The followin, Pirell, HV lermiial,ons ond discharge test metol·enclosed iwiteigear ', IEC 60859, 
0/s were #pe tested with the locally Heotinggc•eva•toge•est Ed'.1986 
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AnnexA: Aciessorlesulilisedlor 
the tesl 

132 ' Ii,door Temi·„0„ors 

The 132 kV Outdoo• Terminolion 
(ODSE). Fig A.1 and A-2. 5 con/m Md fl- 1 
6, - porcela'n C--- and po#meric w etioe 
respectively. #ch 'Ms os tne main 4 - Aer.uuw.S#vghtio,•tbcx•W.d,•h...Caor•M.ud• insulotor 
The 5eeling end5 4]•e suJ),ibie for 
connedion to si. le core polymeric 
cablesuolos•le,Ti,oltogeso{145!N· 
-The des,gn w,JI occep! Eable with 
conduclor sizes up 10 1000 *. In 
eitharcopper oralurnin,urn 7040« 
The :or nect,on 10 1 ie cond. c,Or .9 by 

eonsolocon,presslon ferrule.CAD - 
73:3 Id. depending on ,he conduclor -2 -24 

Clefial The elec•nc lield control is 4 /5 j.su'0*ed,o,ni.r•..dcob•s.#h C•of 'conWA•fofs 
.ded by meons of a semi·conducling 

rubber ele, lrode (spress cone• The 
*inding ined,l,nl !5 5,IlrI)ne 'Id Or 
polyd.41 

..C- 

732 W 58 immersed d, 4·pe ./. 
end -- 

The 132 W SFB Immemed Scaling End, 
Fig. A-3, is s•itablc fur corine/lon oi a 
single core polymeric,rs•lated coble to 
SF6 filled swilchgeor or 0,1 Alled 
1/,sionnar end bis 
The #Ing end iscomposed * quartz 
6|jed epoxy 12si• irsulatorN?o•can be 
mounled directly Ini the sw;tchgeor or 
tror/ormer end box by meuns 4 0 Fg A 1 132 WOwd= 
reloiningring psKeh• -aling •d. 
The, onnect on inte•oce is in occordonce 
10 'EC 60859 [91 
20*.*.*•/ 
Straight ,oin. F gure A-4. ore suitable 
for the connection of single core 
poly,nereccobles wilh condudorsrz& up 
10 1000 r.3, either copper Or 
Clurninkm 1 

The /in, e,Benliolly cons.sts 05 0 one 
Piece moulding wl,h 0, inlegrc| sem, L== - Conducling oder „reen and stress 
conh,I crmponenis 
Stress con'rol i. so designed ¢1.011·,e 
e|ectrIcstress,5 reduced,ntheareo•Of 

F;g . 2 conto/ betweenlhejointondlheccble. Ouloor * mer 

-The advontage Qf a premoulded i.ir. lies 
inthe fact Ihotoll pods produced are .. 

locionytesled 
This ovoids on' mon .,[adunng delect ond 
meons,hct once the ioinl;s (]sBe,ribled 1-rit- B reliabil,ty s comparable to M of the 
cable 

Fig A-5, ill,4,00.5 e mulatad loint 
Which,5 1 J 0 IM'--- similar to tne slroight,oint wilh 
ihe / ly excepllon being addilianol an 

*ent/bondingcobleleodand onon- 
Conlinuouss€reen 
The for concentr,c cable :s assertial 
sPecial bonding lechn,ques. such as '/ 11 L-- 
cross·bonded or s.ngle poink bonded 
sysler'. & Fig /3.....m.. 

144·p• •004 .r,d 
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Major developments in distribution 
fusegear for public networks 

4/•4'Menne'1,16:Di,r,b.Jl!O, Producis, S/ne,der 54*. Srorboratqh, UK 

Fus/boords. end the}rouldier equivalent leede, pillors, aie the bas,5 of low voltage distribution in most 
public networks. The funcion of the fuseboard is lo lake ina supply of electric/1 energyfrom a tron,former and 

distribute 11, via fuseways, 10 0 number of oulgoing iircuils, providing eoch wilh e means of protection ond 
/ontro[.In effe,1 they are / vely basic form of low·volloge (LV) swilchboard. 

Prior to the mid 198/, di,gns for leader inclided, to lEC 60529 £31 Ihq ore Dig. tives w fobs· 
pi'lo·thod nolchang/ Sigilific[•,irly b 10 cohegonsed cs IPOO· no protedionuj /Thetran, ework O,echve (89/391/Etlj on 
,ears. Thispopersetsoutle denT:I, rer,/ Acci/1/ coritactwith large are05 0{ Ii,e Heal•h and So-ety se+s out in article 6 - 

preaures for change. the q.suiling ond 0/exposedcor,dodors,sotavoided Gene,aJ Coligalions on En*,loyers. 
,]nliclpoted improvemenl·: des,gris 6, tv core and diligewe of Iheoper/or (0)Removethedonger 
-04 'hare are two moioi'pressi•res' fof ond, ndeed. ar,one else who hoppens 
chonge in W eledncit, distrib/ion, I#•lo'possrbre sal to & in the iicinily of t¢e lusebarird or 
ond, the des re lo mir„mise e feeder pillor A Hs 'oors open OX 0. e iminti, Sepoi[,Lathepersontionthedongerby 

interrucd,om•insuppli These needs'O*901 • SWII.hingo'circu#siscarredou'bile mean5 01 screens,.r iers or ollslac as 
uniquIlene parlicJIor elec-ricity uli,il man,0 ingetio,i ond reroval of ihe / d &, is /01 P/5516.18 
increosingl, *e, ore demanded by ull Liselinks TI·is polenholly hozordous le) Provideperionalar.te.liyeeipirip,•to 
eledricity 5upplie,5 As •Se;.urer£nlial ope/lion, relies on Ihe sWInnd fir,Tirea en6.,rell·e liealth e / 5.4 /the 1,15,90. 
to ly aledricil dislribut on, the leo·ures rind of tne op/olor to nun,flise <rclng ond The st/ement 'Or i f d is nof poss,b 4' 
focilit es they p.ovida must occo. d *i,n heir ensure 5afeope.Tion Whe·, carol® linking¢heoptionsdoesm .[lowogre.1 
changing environment, in acclition, thaymust out th' oper{.hon. It & reconimend' decl ot flex bil 4 to ne• instollations 
6005'86(hvefochair opplic='rel $/0//fors we gloves and a v,sor when, Re +ochrolog, /,d reasonabre 
•1 uhlities "e cosi conscious and thi IIial to proled tneir honds ond faces from options ore weily ava lable to remo.e 
ele /·6'0'ised, i b Ihe 'rend, howo Dead I burns' snou|di ing gui the danger The UK s Elech,i ,), al Work 
beorofilable. lt,shighly/sir€]ble. thoteny • Coblingoionecircuitwilthoseod/ce* Regulotions 131 place,Indorobligaions 
evolution iseconom,colly odvil'·ageous, bul live ond In senice i, e/remely digicul+ 6• er,10|over5 ond ind.yiduct: Specificolly 
eal/,5 should not be rest,ined 1 witn or,y de,ree of solety *e to the In respect of live conduclo„, Reguicilon 
considenng i,itiol cosl ol individi,ol pieces proximil, oitermnalsloodlocentond 14 slip#lotes 
orequip,rer,1 'Lifen,ieownershfperS"Of unscreenedconductors. No pe·son sho'I be erciaged ir uny work 6 whole refwork 1/king lull occounl of . Largesuppliesconon•accommodoled ocl,vity on c so negr orly 'we cond,idor 
oper'horc! ccs,5 old Ilke,y future bye,lhe, con,N*f; hwoor,}iree luserioys olner thon ore sujibly cove*d d 
refi,Jirerr. isolio.appropraterreo•ure. In porc:letor, In wirrors ses, Ic <Ing te Insuloting moleralso ostoprevertdonger) 
Trod/onal dagns sup/h·k]9 Ille bushors<a d,scon'/c,or thot danger may arise unless 

•SO•.t'r) • t is Fig. 1 shows/typicol, Wn onaldes ilol .inreasor,obei all the rircumstonces 

indocu 'isebcard Essen*iolly il is 2 40,1e V/,lh Ihe otter orrongerrenl ihe O' circul· br whedeod:and 
5uapoding open husbors, o rneors of re[e, ontle MV swilchgearon fha primory , ii is reo)50[,0 bleinolltheci num"nees 
conrecIng The ircoming =ply 10 6 side 01 ¢he ¢r=10(mer for ils p.oleclion. 0 for t m k be ol w ork on o r neor 11 w •,le 
Ousbar·•, 6// di'eclly, or, by menns 04 5fgn //n' Irfi•,•oNor when es/h lu ts ocros# i• is live, oqd 
wple d scoinector(isolotor); and outgoing o della martforsforme, crebe,ng con& dered , su,toble preccutions inducing where 
•UteWa¥5 Pressures for,hanee necessor, the provision 0+ suitoble 
Thefusellnk,used,rilheuil,Ishovia.ril·,g 1 prote'live Imdit onal de.Igns of luseboords hove equ pmen-) ore t.ken to • 

ore in ace©.dince wit, BS 88 84 5 111 pre vent,ni. I' good record end hove servec *air 
(These fuse M were very rerentl, oppl,rotionwell 
designoid t,pe gb wi,h uedge tighining 
conted,inaccordoncewl//60169.2 T 80©eng in mind 'heir obvious I .·atio,is, Ihey a.. nove prowed relioble In meard, due enlirel, Se dio n V I I21.1 Conte mpo ro r, desig ns bo sed tothe $kill ond wilh cce /,ch tliey hove been cro•nd Ihauie Qf hisel•nks 10 DiN 5•ondurl 4R.. 

oce.oted, s.•e in operofion lows.er, Nmet (now kna.in es fuB K,Mh b,adecollucts ellem. 1/iremeni. expecla+ions end inoccordoncedh IEC 60269·2·1 Seclion flii/664 * f, #rds pagiess Our two malorpre™Jres 
iweres,milor/construded for change bring Irleir often confl,ci ng 
Feederpdtors are mni./7 0 faseboofd raqu,rementst/beorind,flerenlwo• 
in•olled nograndmounledweotherproof 
enclosure. The,ore suitoble tor,nstellohor Sal/ty 

oukdoors withouf 10/ner prclactioo TodaY s se.,84 demonds eer-@realer 11.38% a. 
(Throughounhis©rticle•heterm•fusebmrd' i,hereilsafe•Inul|aspect,ofldecmd the 
w,Ubeusedloincludefuseboardsordleader satel vquirement.Foraleclricolswitch/ar 
pilio•, .nle,solhe™i,se ndicatedl ore no e*cep·ion ImprDvements or' rbilith frequen,Ii encourowed or obliged by low Limilotjons 

Eximpue of 'hae ore The loreMerd of 
Troditional des gn, nove their limitations EN 50274 [4] sume·ises 148 perl,len 
• ..../.....lili ./.*.J' re©uiremen' 0• 0.¤'icoble Europecn f,· , '7'•C• 7•.d.O,U• UWGy &·.4¢0,f 
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ov,horised therelo by the use *shoil enter. mair/ined. repaired f or •ended w,+nout 
o beregu,red or pe,mitled by Ihe user to *eneed [orisclationof the -imbly 
en¢er, premises housng sv.itchgeor or • pocili•ate recor,ligirol,or 0- Ihe network 
Ihieis urin |Ive corduA Ds with ihe moximum o·nown of Ihe s,siern 
i,isulcted •,qains' ncoverlent cenlol or live cnd in se•.ce 
are screened /.pro.ded notthe person . Offer alierriat ee retings ot outgoillg 
so outhorised m„ be acc:omponied ov arc.muptoond incluo ® IheLII,npac,7 
any p.lon..ng under h scontrol' If t-,e ronsformar 

tiect,col Mach,nel Reg..Jolions. 1 988 . Proy de! 9 4 f reble o•er,oad and shon 
6. Eleclrical colrol gear: ci-cuit protect on for ..c' 0.1.0,/g 
• The user sloil, whenever easonably circuit. and, discrim,nol,or 6, 19 arld 

pruck,cable, provide svitchgearwi h an do•n stream p.ole•/,o,i 
interlocking device s o arr•n gec *at the * Enoble LV supplies lo conlini,"be 000, or cover 01 0 swilch Qnro- be provided wher Ihe normol supol, f,fr 
opened un e= the swikh s in the '011' 1*e ossociated oistr bul,0,• frai.sloriner 
pas,'ion ond cannoi oe swithed on 16,0-ovoilcble. unk„/edoorc·coverislocked 

F g 2 le'ded fweb•aid • / nimlsether.Imbercustomers,solured Eleclrcol Machme'y Regulotion·., ' 998 when c foiltoccun,Jnd 4•lhlhetureocal,D,recl.ve.theexposing *ens,lpo|ies 7 SwiTchboords· 
are being restored (Die fo solely 07 personnel lo live colduckws unde' ony The user 5 W om,de an *obsti•,ded spQcs 

circ• rns-onces 25 effectively precluded w,111 con'rails some re·work operolors n toroperating ond noin-,noice staff allha 50!cilhe /Vs,poly,g orderto replace new instal 'tions bock orid front<>1 oil switchboaros, ord the 
Soo-1· Africa /0 hos stringeril safel Cs•rgleO/tusehi•kl ,Reeollhebockshollhekept 01 <adexrepl 
legislation and close liks 10 UK • 

'rthepurposeof inspeclion, olle'ohonor Minimise lie skill, supe,vislor, und 
lequ,ren,ents .12] W orkreloted obl 9 0 Ions =,2 Provicedtli/tnerequirenienlsofihis procadures neces*ofe operalion 
M :/ out,r *a RSA s Occopo-10/ He, A regulok,r with respecl to the •nobstruc+ed Er,oble lhe ooeroho,i of fusebuirds 4 
and S©*ety Act (OHS Act) 1993 161 This *Oce M Ihi back of le sibli'd shall personnel ivilh w dely d Herl3 L, 5kills orio 
Imposes ¤ wide ronge of duties on *e nolapplyin•hecoseol lin· ·ec expe·ience in fuse.jord wealm 
eml>lover Those pcnicul.y pe.lilent 10 
e'eciricol oppl,conois ond sp"//IN • swk/bocids.•hich/""D,"/obd Thelmprovements 
fuseboord„ndude condurtors airess,ble Ircm the back, Generallhcll¤nge sanevol<,t,Jiprocess 
8· Gerera•dlitiesonernpb/rsondlhei, • sivi+J.boords,Ilies»:lchgeorolwhchis c™d fusegeor;m fr•eqientsofe ™i eKceali•r 

o totolly enclosed constr'diOn; employees switchboords, tle sock of Sh,eld/ Fusege.. which,]re o •ly 
' Ge,yempl/er/11,0•deandmointain, occess,ole through or cper,Ing in Ihe The f rs- significa/ ch/nee ho, been le 0510.05 3 12.508,blY Of•Oic/. O,+Orking woll 

eny rorment Ihot is sofe on,1 w,th' 6 risk or pon tion ago,nist w,lch they n screening of oil live collduclors u,der 
placed f sudropening'beng 4 casad nonro semce cons,Nens {•n •he ease ola lo le healtlionis emple/es anulocked, ond feeder pillur with doors open) Whilst the 

+ withootderogat,r,g fron,thegenerollk * switchboards which /n be sofely ond approoch may differ, depending , p„„ tile / an employef's dulies under effeclvelymointained{romtheirdad typa of lusel,/ in•orporoled. Ihe 
subsection 1, le molters Te wh ich tf.058 /,6 hoveal poiocces/le/rom,he prolection aforded .5 generall, io the 
dulies raferinclude in porilcu'ar fronl recognised level of IPXX8 w,14 oil ihe 

Ihe pro.,6,0.. ord moinrenonce of 
1,/cm5 01 004, clont ond Again we see le expo,Ing of personnel h, fusell,ks In place Th,51./1 01 pro•el on 

rracm,r•r'•tho· 00 ferosreosonably "¥econd..co'sisresfridedondihotihe - Prevenls occjden·ol rontoc# wrk li.. 
offemn/ProlectiveEquiprienHPPE)mus) conductors Anyoreenker,ngu5-bslot,on 

prochcoble, oresc fe and without risk to be o lost clearl =. it or deco·ole il or opening the 
lo heal·h door5 of * feeder pillar *0 reod Ihe 
taking 60/ steps os mc¥ O/ rhis form of »slahon leaves linle room •oximum demand ndic.,0,3,/Disl. s 
reoson.blypocl,cobleloe,In,note formcnoeuvre 51'ong requ,rements s,ich saf a from acc dertcl conto d wil live pods 
orrr,hgoteen,hozordorpom//1 as 'Rernavele danger. or,Flhis isrol Fig 2 shows/IP,colsh,elded'usebocrd 
honrd ic> 0/ sore) or heollh of pos,ible or. 9 Is unle[,sonable in all -he 
emplo,en before reso#lo circumstances,or,Hobeaed©or.'102, F Sw!/mgon=,Is•6#79.1/(ded Ameqear,5 

pei onol prole/,ve equipmell. sucn ste,5 05 ore pfacticable lo elim,no+e r,lreyprovel, by/pelesl Mis,however,corded 
cut ir ex04 ·he some ,•ionnor as wilh the 

I O Gener/duties 01 Ina„Eclorers ond homrds belore resorting to protective tradihorial des,gn of equ pneni & fa,ks 
Others regording//,cleson subsbrces for equipmem'. make r IN€gor to insiol hove to be 

fu5eboards Thol e*pose persor,nel inseited in Ihe,r and wilhdrcwn rranuallY 
Useolwork. on'.otorrequireshesomellvel I ski , 

. Any person who des,grrs, molufocfures' vocinily lo five condu clors ly 'sembies dilige.ce and 'aleclion as creviousN During 
Il paris, sel•s or supp•,es any //,// b. Inclo/.rg tjseboords. thol avoid exposing »?is cper/on he may ba exposed I kie 

for€]5 is person/4 fo llve Conductorsorn re/,4 m al wark sboli 05 ensure. conductorsond or=ing ossociated with 5,•itching 
ra,]SOnabl• prae,coble, !40, the anicle ovoiloble o Iced currents cs wilh Ihe earlier dmgns. 
!1:fe oid withoul risks lo heolth whe·) Secure Supply Monuor#dependentw/#ing Droperly lised ona Ihot i- campli€5 Witr) 
OIl the prew,bed requi'ements' ncreosIngly, consumers ore more 

5ome des igns 01 nie ld ed lusegeor ba 5ed 
'Eleciricol Moctine) Reg•I,tions, 1988· demo/Ing and less tolerant ofirterruptions or ·he use of blode type Fute links now 

in s'poly· Mast ora now Collp'tar 5 9,/h ord Ifansforier piemises inco'porole outgoing bewo': wi·ho 
dependent. to •he.8 0 mure electric ty 

* Theusertal couseenclosedprews.s monvully decenden, swching cop/bil,ty 5upp|Y is lheir 'life b'ood 4 0--d These arrangements '#er solre cornlorl 40/Ing switchgear ondlronsfor/ners to r•erruplions,au. moynern,Inorce•leolay switching be of sv¢h consiuction #hal Dut perfor"ice persons is s'll very 
o I port In e•sur[. 0 secure supply the dependent on lhe soeed and f irrines, of curno' reach in und louth bere .V tuseboo d mu/, os far m Ihe sperolor. The s*,tching o a o,of mosi Mduao s or expwd Nve /,8 /* 

subs'ot,/1 

proe,cal. oasigns incorpc oting fuse Ii,/s w,h bl,]de eleclrical muchinery • se copoble of bee where neca=e canicas s based onhe juse link ' ip,i?g NJo person o,her •hor o person 
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2 ountod inside o hinged cover *ce „ o.olorm /er ocircuitpossesintooverlmd 
T-9 voledaithe borlon,/ feolure resulls in Ii'45 Accurc,te online iaading d ¤+2 enables finure 

Biking olihe Top conod, essenlfally rn prob * b be pred cled ond Eolved ir, 0 
6 open cnd, in dose proxirn,1, to ihe cont-olled mor•, ond wilhoulthe need lor 
operotor hand. 111 un#Inedinteruptions'.* 
5. cnedoil.latediusegeor .......breolers 
The ogical progression from /,clded M"protacticn, ger•Ily,r theinnoffuses, 
fugge<,2,5 on orrongernen'whereby the hos provided shoit c:rc i,f profed ion 6 Ine 
fuselinks are insded and withdri.wn in o distr,bution ·ronsformer. !he fuseboard 
-04,ndependent monner. f, 3 It inc:orning circu,1 aid ousbors Usuail¥. 
showssuchor,/riongemerf. sv«hedand effective / aid trorsiormer ovE,rlood 
5/oted fuse@ear (SAIF) [7]. Th 6 offers proleclion, has not beer inc:ded. 
fhe sme le'el Qi protecy,en ogriw Tronstormers hove beeru,zed or, ·he ha„ 
occ denh]1 conoci w,Ih live ports aslhe of ussunied Ii,od, pl•% „ / orq,n In s o,ne 
shiekled equipmerl, b.f tha 'PX(8 instonres load changes have led lo 
pr/ection I. exlerded to tne swilchng un,deit,fied overloods ond prenioure 
operction ondthe chonging of fuselinks 0904" 03'he "nslormers Due lo the F[g I Sv,W,ed .' •s JIn•,d fute-ay In ofierto prov de'n o=ured switching numbar and roting / 0//ing r ircuils,fl,ebe 
<apability, the iuseways within SAIF S•*ualions can o,cur willii.uto .i'Je 0*,ing 
equpment nelida u swil hing rap.ibili,y :44 circuilhe•ng Mr'Mded 
Independer' of 'ha skill o,id 'peed of Ihe 70 overcome Ihis. Bome upilities cre usilg o 
opero•or, efjecli•el, •s for' con,enlion.1 circuit breoker in place o• Ihe incoming 
luse s.vit: h with on indeper,den- n onual aconnector 10 Ihe fuseboord. In addition 
mechanim. Technimlly fl fs fam,ble to toproviding the ,5 alating foril,lies fequ red, 
p·ovide single phav or 3 p nose fuse this 'Hords ellect ve over'Mr' proledion for 
switche5 for he applicollon, buf fhe cr•5% *p Tronsh>nner und [ 50 reguired, cori 
are prohibitive S/F overcome, Ih,5 provide bo& up eorlh foub proledion ond 
difficully b, ul,lising o delachable, erible le 61110,2 of i}•e frair,fomier I ba 
indepanden, single phase 5pi·irg swilched in 0 99 ie operollon 
mechanism i If o ciro,it breaker a employed 'bl, the ir='ll' 

. 

60-1 „Nmca, e yaW. M as.,7,01 Circuil lo I IL:eooard, CC,re 15 require•J lo e,i•i,re 
L]lures of the 6 mitch lo be preserved, hlilcoiciscon· no'ewilhlhelcrges·outgaing 
bul I cos' closer to /.6/ W the kid'mil fuse Iftheemustba€]coinpror. serlhis,nouk] 
fusewuy W th 54/, fuselinks ore mounted" uke p.zerence over d scrin.. a ion between 
corriers and the corriarG fransferred belween *,ACB¢,d theHVpreed or ontheanmory 
ae•Inile 'ON' Ad 'OFF' pus,T,or,ion•J side of ihe ·rondormer. vice 
verso with the detach•b[e machon,5.0 ke . I *lot•Y ipidete;e-,• Lse 6•.a„ Whea ne'work Joids frequently chwgi, 0, 
energ) stored *in the,·dependant manual drs.onne'ldc .....i Ihere 15 a hishory ct over Ooding of 
spring mechor!,m. s suffic,ent to insen the. meons / oper. ove,head bu/m. with r lronsformers rhot hos resuffed in prerralur/ 
664'nloopr,)&08cJ""ul·c•olle"' sole,yconcerns.ormbles Thisca•result,r ogein90ndfollure/knnir,T•ers,c. where 
50!A. orbreakloadcurralils,ruccordo,we considero/ecosisoy ngs,oreductionigle overload prolecl,on 'noy pro"de '•le 
,vilh co+egof, AC223 01 IE C 60947 3 0] g of 3ubstelion ind shode. indollotior cor'f dence /0 permilinsto'/tior, 01 0 smol iel 
As the operotion is single phase, it hm Ike .Imes As ·he complete coup,Ing mlenl Is 'ronsfo, i•er. inco•porotion of an incorn,ng 
cd.allageof&3»er£uesme·•be,ngdmlu,bed Fided by le 1/rls,orme. 0, fuseb,>a·,3 flrruitbreakercalbeecallom,callyollrodive 
inthe aven¢aloluselilikloilure GAF,5,·.rife rran,foclurer he 13 responsiole kir it. .nd 
wifed Spendty genereror, / rype 'g/' fuse lirks mh wedge le need for provision 01 ca b]85 or busban 
#IIing contoa5, nowever, or equiwi|er,t Electric ty Supply Utlities ons,le,s elli ncled, are seekii,q to 
design k>r luse 'inks with biode wnfo. 15, os Improve 0/ g;ve o be•+er seNce, 1,suajly 
&hown n Fig. 4 16 now ovcii,able Moni•ofirg measured,n lerms of the r,1 Jmber/' minuli 

Conve=tion„Rly. fuseboords hove been joye ond ihe rumber o; cu/ome, SIFI :Firjocks 
provided with mwlril jm de,nond indicators in/rfuoilor,5. In order To keep customen on 

Hilhelto, f#segear relied solep or, Ihe skill 0, ihe incomirg t„,rl/ormer c,rcuif, 8 5 suppl• mony ore #sing stordby generofors 
oqd the di'igence of Iheoperotesto enwre crude means Of moritofing gives on du-Ing*hernoirdenonceof Hlswitchgearor 
thot,lwasopeitedcore*.Therex/no irdirat,or o# the mox•muln tionsfoirrer /her equipment The usu/ pol/ of 
promes or inherent safely faoturest ersure m/Nd, tollowirg the Icst reset of the 
6,5corinecos were aill,el/ly opan or fully mox,mum derrond ind,catofs [1 does not 
dosed. similarly, luselinkscould/partiolly g,mony,nd,cotion cs//enlheoperload 1 
inseded or, r Ihe case / those .gh wedge occurred, if il 1$ r¢,pet tive, o• wnici• ottgolng 
h,hlening conia, nor fully lightsned Wlth circuits ore involed T'116 information is 
the SAIF lype equlpmeni, interlocks are „uH,clentwhen looking & 9,siern LiD ilsat,on 
provided k> ensure xhal, duconreciofs Cre a/le need,s m,nforremin! 
either. closed and Lil con#u press. re opolied In lirder,0 Improve me logement informdior 
04 1014 open, and locked open. Funwo' s ibsmlion mon,loring sys'erns .pable of we omoled with a deTochoble mechanism. sior,4 delalls oi tran/mer leods and /id, connot be removed ur,less #he fuse ,9 

t,unsrni'Ing do-0 vio 10 OSM links. eli corne' 10 0 full, closed g ullernively, it Is in *.*.ter(]renowavoilable See ihe delinite •or posillon. Pig. 5 
In Ihe n·ore dynamic clhes cuin port,qular 

£1780 connerhon 60£,0 *vols. some utilit,asee bene•1 in 
Thedlosecal,pling offusebowds a,dheir rernately moril©ing oil feeder circurs 
assocoled ·ronsforme' M a Nonge or wiruou51' and tion,n,g /4 10/ing 
sim#s'en ding'o replace the ·rodifionol de,0.1. bock,0 oce,trolcorriput™..h,ch irlm F,0 51 Subilalio. m4nibr,An 
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connection lorostandbygerier'tor Istn. LV Ihon Illood T,iscon/entlouseof liansforme 
J' looding 's #useEgitl rk,Ily, cor./bos wee bol. contimlous'Y 

lonfp.Yconrec#,0,71,0,400,fumer, or clcrr ped to Il•e tkpoyld LV busbars bi m,?00,edb,5.mme#ing,herosemyloads 
g ving oddit,Onol 1;e•,b lily ill system ir. Ille ce/ral col"I as room f"ehooids F.0//5 cre "w f·equendy fu N plig 
oyoul and the possiblhly o{ rea uced or·o the busborw: orde lh/oddlhon/1 u,ms shielded, this, op¤rl burn ns- being 3 very cobie /7·d eonh ronew *„Ue, con be ncded with mimi 

d /sturbonce, prod,le, s ,•,1 all optli•,1 Fuseboards • 
nov. 1,litesforremoteemergencylrip// 059urningousbor•paceisavoiloble ojfen include c nons oh onner'ing or tr pping fram Ihe 4,8 custome, generator to Ihe b,sbors, while they Perhaps rol oli of flie lectures 01 +be ir&to lai on luseboord 
re//in live Irom Ihe no'mci ,•pply bit shown f.9 7 will appeal yo evew 
Wilhot /9// r ihe Each arm,vre / opum+or ,0 Note 01 caution 11 ut// m.st ic evoluale oid 

conduaoi' es*I. ./(r own 
Mcrw *useboords presently in requiern//3 Gerve ore con,ideflng le oplions ou•lired *me -The standby gener/of con Ihan be morelha,50,60rsold Thishinglife 10% ond he,„m nparticulor obligoho,is,needs, Nmchnond* fhener//9/ly, pno·t beenochlevecosoresullo{Ihe fuseboord, i>,>p,01'onc' C'©C•,Se• A,texpecla•ons Ilsmo/iong,dcomplehonott•'nob/ok' being, 0{onopenond,pocirusdps,gn,Dosed ond oreferercs. „ow„,ia will pe o chongeover Revers:ng the procedure On garre/usse/lonacon.h.r/or. s„dr rhe w o c.// n fhe enal,si„ Dul, if the most 

enobes Ihe 1,4 supply -c be restored incorp oration of h min,mum crrou/+ 01 vloole soluion :5 b be implemented d Is 
aid ·he geruc d,Ecorine[Ied, inSU|CtiOn 10 SUp.00,1,he conrl,Jclo. og„in vit•[ Ihis,s ai,• Ii,•/ to the 'i'** withoul " ir,·er·i,plion In supplies fo I reg.fire·nens progress, " combined cost"he Geboord /1// 6 0# ihe 1,• 
Cusk",lers For/ema,orityof iristallaticir,5, oress'lesf•*¤081]1,0rl[• "2•ili",/reosed 'imeownersll'costs{01'han,3'wi>rk,1 0- 
disconneding and re.conne[jing ·he normol sofelyond economihi,ve ledlo more comp/ c more u,wil opprooch, wil crecs 
Supply requies 'he opening wd clow,g <W /358/1Wles. Jseof rr'r,imals,ecilon cordudors, considered Incl, ld,ng 
milicoming disconnecto on tne fuseboord much wider,se<of insulalirg nc e. alsond on . Finoncu, I berlefits of keep// I/"er Th s de, ice. os der,red in EC 60947-3. hos increased 1.·ilisatior foclor. Col*evek· •hese 09 s.ppi' Revenue lost due to no jocd supply mok ng or breoxing ccpobilie L, chonges leod to o sign,licor,1 r,creose in interructions oftenconno- be recovered 
theselimi-,*ionsco, be overcome oper©ting tempero u'es. 4,ch, w,!hou, n o .eguloled Ienvork pur,i ive pernollies 
Modern odsqu<#e cof,side/bon / 6.6 des,gr /ege. @crierotor •ontio s,sle,5 ore f be 0/,lied Respond,rg To leods Too sh probcbililld .&/.5.r'·r/lard pre,ratu·e ogeing dis,ohstied *poi,si.e 50 05 0 customs·i consumes one eQdv f,],iuiE 
enale'Iursferof load-oind horn mest,]ndby resobrces More supply inle rupllorG 
generumor vhlle il Is synchroised 'u Ihe P/oaemblies/relhem?oj<,con,!Jex und :hei• Ihon expected led b denied 
IrmojsupA. Tnis jocil,Totes Iheisolo•ion 09*ing/echonismsareno*•ell Jilderskind repulation. 
oldreconnertor,af leronialswoply Mest/,a,d via in porncular•hemi[,pkst cs(]s • Curre/ondl,ke[Atu.estolutols/e& 
'he incoming dis,onnector on „ AEehoard, 90.v widely used. oge /pldly wit, In,reosed obligations. The inion yenience ono 
withou,exceecing ledefined co/billl 01 tempeptures Cop//relementiselii.ks,agam cos· s. should legal ¤blig/ons be 
le diaonnector Howe·,pr, In oddlt,mto o·.vi,(440,sedbrecon<,mrcreascos, a,erruch brached. may be „g,/cor i 
accuu speec<,nd v/Igeen/ol of the 1,•eprons'Oa•Jeild ine•Pe•rupim • The benefits of equlp,neni tbE „ 
gene fotor, core, skill end .dherence 0 0 sild at mode5+Temperatue Ihon -re,r p,™!ecessors i,herent,7'sofe' ano s,rntat operote. 
Procedure ore required In oider /0 ensure w,/ silievelerne". When o useroard 15 suilable fo, 
neg'Ig,ble curren, 5 irterrupied Q,d Ihot S.,ch priolens wr be (r.eraomewl•,0 good operation 6, 'or,yonef wo•k'ng on 
rn,·imol/lisoccur oclass,heopen cen'ocls unders'ond ng of -he opollcullon. careful le•vork. tewer people need to visil. 
whan flie disconnedor '# opened· AcTion of comporenls Ad Ir.SL|Oting sul,station. The c"& associored wilt 
Whefe reterred. te,olal rel materols and o limit on the p ance on cole, tempero ure of specia|,6/ s|ti||s, time w. ting for ihe 
skill be reduced 6, fuse 'In'< elements under normal load SpeC.)J' end procedure con . /,im'g, mologamer,0 ond, 
•placing T,e inco./discor,le<Tor ,·nih c, co"lditions oper.Jhori 01 monogemenl soby 5ystems 
switchdiscconector, as Iks oted in Fig. 6. Standards ma,be reduced 

Swtch disconrer·01 0- tne ty,e ,[lust'aid • The 00'Jity lo e.< D ifigure 69 ".lwo' 
Reporculorrequirenentsfo lusebc•rds,r:r wilho„ 

Lattgrintl,fi. o substohoi. oulage Being oble •• /lic neword hmr,mr been ws:']ddmssed „, add fut, re clrcults 0,16'or con,•ect 
inintemotioilorle•ionoIStandords In noi circuits Mth slan/,cont[, higher Ihon those of +e the ramainder of the 

d,scoinect••r general!, ,ncorporoled cs 'he r•lor,ces they hnve been io,ered by ut lity luseboard veand in se/,ceconhom 
Incorni'gci•cuat©o fusebwrd SF*. 10¢64. F<uently 'hese "e of ve' considembie *incne,/ benefils in c 

pre„nph.e. of Irnd scope, orid, very di16/nk 
L.Ee supplies for seerl,ingl, idenhcol opplicalion' in e,e. 
Where c n W sup/ wile //bility in excei /1#es Ths h05 /00 been re non,sed byle 
of 600 A 15 required 'om a useboard, Intemot,onal Electrowebon, 01 ECI. Wol 
Prod•cesorecnong I. Increasingly m'ulded * co-r,red w thin IEC5C17:)/MTiiI 
Cosed.cultbrecker5•MCCEsjorebelng•se broo den the rol:e ct IEC 60439 5 7, b 
for p'olerhon of -hese circulls in preference indude [.seboc/5 In occordonce v.,tr, IC 

I rellonce on MI switchgear. or / ;uses ill requ,remeni fhe #fordarch shc/d be 
poroliel. Lids of Ihis sue ore preaor,ina„ev perlormance based ond on opporlun,4 to detail 
for .nrl shore'ber precise' 

3 pl,•ise ink/'lor, reducing o' even 
e|,rn,nct,ng urivodyonloge-0 be golnedfrom Choding Ihe most sullable option 
srngle phese sw'"4' MCCas, and ;n Fig. 7'nows fhe•ypfcalinoocimbseboord 

/eular those willia more 
0•3: sophi,t:<¤ted This panicularlu/boord provides tersonnel 

1/0 processor bosed prolectior syslam, protectioninoccordoncew,fr IP)0(Bduring 
peadvintogemarlehisforice|appwch ON norm/opepoilons indudirg Chong.le 

n this appl•colion TA/rOVIde 6-6. 
+ Effective overload and short =ull puseways ore .wiled ind #a looding of 

proledion. ond o ,)nben meons d uN/e•oY:,scent'nas••menfored•no 
is© orion for ihe W cobles· ce,trol con-rol room via CTs, -rorsducers 

* Theopi/unmore,Mhioultprote/lon ondo femMele•minilunit Thefuseboardis 
ith rli,,Ch less close cou/led to the trorsfo·rer and 9 6. o se•Ing *o operafe Of Ma u» de,:wder,• "prds,er,4 
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a,•nic or develop,ng work. * ne sreqi'llciand e*ten' 0/ mointenince. 
• Oppor•nitiesforincreosedoperohorol MoinTenance 15 0 disruptive and lobour 

flexibil,1, ,]/ ellic,er„y Ti,e suit/ble benefils Awve procm. With o „ 

single pnose " thing in ninimising the dwgn, oporopiale choice d motencls 
i,i,nler of ond lubrico,ils, use 01 non-delenoraling consi niers i "/ped in o n 

intarrJption in supol• .e clear wher conws," thear,•unlofmoinlencie 
onsiderng o single pho.a res,dentio m be reduced ¤18 Iheintervol betwear 1q 

distribulion systems Being able mainlenunce'sextended Sub//to loc¤I to re- 
cose 0 03/uij in wh,ch he fuse link has legls|QI,on, sui-¤6|e re,note ,•10,iton,@ 11 
prevously operoted, safely. Ind wilhool $ Irther reil. lhe (reg Jel ¥ 0• l 
11·ereed,01./ mci.-eronce ond ctlendance et conned ¤ proviog deie 
= sove hme ond ce·. The ability substotions. 

fo 

restore a -aul¢ec aru witrnolt le • need Rel,¤0111,The.nexpectedoperatonof 
to interrup· 0/her healtiv supplies ¤dds on 09" fuselink ortne oveh' 4 of o 
folhe conlection resalts in conser/ble /051 advoiloge 

Adding a litlle morgin lotne design, for • Reducingtheneed jo/PE. Inoddim 
example limil ng lemperctures, con to its often being legolly o Ics' option, cors 

obtaining, regu|orl• tesling or rep|ocing, derably improve reliability . 7 Mode i .mer A=h=o 

nia,min,rg and mcnoging PPE • L fe incurs e.pectancy. For ly osserrb es the the „,oreexoens ve The moreen,ghtened 
cors demble foctor m. In addilion. de,ermiring i*$ mosl significon· use supply operalors 0, now making u•uoll' 'crea6as Ihe lima needed to ogeing j teinperiture As o'rule of decision5 01 Ihe busls al III"e 
corry out o k,sk Therelors, o small Ihumb, lie mechonid Me oi insul/ing 

ownerihip costs Th„ tokes into account, 
piein„m onthe 8/9 of o Iseboord for moter,Ils is halved for eve., 10°C 

irrlol rapito, M+, cos' of insto)20#,In, 
./4,7 .neosur a....,barnodilyollsel by inc.e- i,worKi•gler,lperQ¢ure. Herce, crilinpoted lile, mainlenonce costs. 
re,lured co,15 ass•icted wh PPE c sm.11 premium for the ./1/50. 'f over 1051 reverke due conduclors 01 to 
t}al,[eDFhefuseboord. sullicient operating costs. sect,¤1 10 -re 

mDdesl operohng lemperolure of,d the Irlerruplions In supply, ellher plonned or 
• Alte,dence ot subslations. The iumber 

salecten of iming Mirials wA f•mergoric·„ penalth# if an, for 
ond 'mel of skill of personnel who visit so forth 

h gher in le *tionslisupply, ond operating tempe.*url o substotion, foi e*ample to clean the 
siA,ikmon 01 18016,emc,Kmum 8/mtind copabilities moy in the longer arm be References 

econonill inclicators, moy be reduced I'] 35 88 Po• 5<1992/ C..idge ..5 lor 
• The benefits of being oble lo connect Whal ne,i? vel•oqes u p / Ild inclu.g 1080 V OC 

rese,ve power. The c Dili• to connect Inc The modern fusaboords isnow sofe-ond 0 1 500 V dc . 5pecti,calion of 
d,Tonnecl a "ndoy ginero/rloran easy to iupplemen# *er,i lor 4ge·I nks operote with •ew concerns. I n some 
interconneclor a an adiocen, subil©hon• coses heyore inlensel, monitored, but Ihis for use ir o c .1....1/ supply le....5. 
wilhoul Interrupling 'up'|ies to 01'newillootbesufficienttomeeltheever· ,21 'EC 60269·2-'•2002 01) Low volloge 
as'omars con hove significon: benal'/5, 'creosing demon,/ for €i gui),onieed • · & 2·1 5,poleme•lor, 
parliculorly where customers ore supply Aglorceoverthetron.keermay reguiremenls ler luses lor use 6, 
dernording o secure supply, or. in a provide clues to lhe fulure, On the MV outhorised persor: .- iroinly ·of 
regul'ledner.IN s,de,he pressuresore Ihe some b • secure indulial opplicahons · Sectiors I 10 V 

• 'temol,"01/nincomingcircuitbreoker spol' butros'hei, umberouuslomers cn .rnples o{ tyQes of stondordisec fu:es 
Provid nieffect,e o,er'ood proleclion each Feeder is much greoter wherelhol I] EN 60599 DeuTees of proiction for the 1.onsformer ond fuseboard the in 1,0, eHo / hos ber c oncen Troled . Drovided hy erclos'res lip codes) 
busbars nos c#ruclion whe r, 1• preve,lts On the MV „de, 1,e trend is towords 141 EN 50274 Low·voltoge s-lchgear Q·,d premalure ageing 01 tron54•rmers, 0 4 it outomalion a•d, in soi•,e in510·ices, c|osed co""lgeor -emble• Prolech" 
eiables smolle. alant witH o higher r n/. in order lo provide . no breok ....lec,•c:hock · P•tector ul,lisolion Fack,i c.ins' le he used wilh supplies'• The technology I. ovall.We to uninte'lien/l d,facl lon.c' confidence will 

automo,0 'helow wl·oge na'work hazordcUS liVe 'Qrts. 
• MIC' for large ....ing circuil Remolelyopeeecorcuitbreckersconbe Compared wilh luses in porollel. Usl Urited Kngdom Sto*utory Insi..m,m, 

used / con rol ond protec¢ W sup,ies. 1989 No 635, * MCC8• pro,ide rn©re sensil·we nd So®, The 
Wner *e bolorce of economics is sucn Elec·ricit¥ ot Wor• Regu 'holls 1989 proleclion irc, mulls ord e..able onger 

e cobles ·c be adequoily prolecled, fhot this is Mroclive, he V 5,5'em will be 161 Repwolic of Soui' Alnco· Ocru™•lionol 
porricularlyin respecto'",th toulls In outorncted Hee# ond 5. 8/ Aa, 1993. 
addillon, Ike,rsingleoct,or,/,soJ{•en Conclu/w [? A.'eprle!ITW Imple.mentsho feo/•Fillor 
circuil B less prone 10 'perolor error The requ rements tor leader pillors how. deggl IEE, Elechoro o. ar,./ 1984 
thontheolternotiveof removing„xef advoncedcons,/robly Inwhe ostliyeors, (Bl IEC 60947 3 Lo•·vel,oge gv.,chgmci 
ninefuselirks• and wi I continue lo do so. Tp need for a•d cenliolgeor . Poe 3. Switches. 

• Su..... lonfiouro.. Use of close •uch improved operotor safety, lewer disco•nect©rl s............ ..d 
c•upled •bcor& and , fondomle, lond restrict,onsinoperahor ond morellexibillty •·con,binotion #s 
neg m, Lr,14 con edum Ihe avero|| 5 Ze inuse hos hod, ond coninlas lohave. o [91 1//60439.5[1996).specilicolon forlow of ¤ sub5/10,• und elimingle Ihe coble o· cons,dproble Influence on luseboord busbor volloge switchoeor and co./.ecr irierconneclion, This reducescd 

designs The economy of le net.ork os ana i.nneeion costs ossembliei · Porticulae requiremenM lof 
whole hosond, mill ,/crecsingly ho• ,n•he Nsembbes inte,ded /0 be • Vevotuhli·solon. Remoremon,oringo in51011.d 
fulure, 0 

"e 5 1/ cont In'luenceor fusaboord ou•doors in pubic places Coble ir•(Mning ond/or outgoifircuim ·ncy 
be designs beraffic,01 in mung *h asset d m bul or m binet: PCDC,1 {or 00#er 
nonagemerdthrough,increosedne,IM 6/th the trend -owords priiat,gation 01 ...ion netw/ls 

util,•tion, Le 01 smaller pl//1, lower p.b|la u·illiles, the'e '5 0 need to de'wer [10'RSA, Occupolian/ Heolt, .nd &]fa# Act 
tronsformer loaes ond, wompl electricilipro•itoby Thisdoesnotmeon 1993 -'ordous Chemell 'bslonces 
identhcolionolo need to renlorce le ,nstolling The cheapest egulplnent Reguol-95 Acknowledgernern to 
i,etwork 0„0,•able, on 'he con",9 it may mean HAGO I 
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AMFII -h Convention 

Telecomms opportunities for municipalities 
using dismbution infrastructure 

by Cho.les Kuan. Ts hwore Ele.tricity, C,4 of T,hworie Me/opol lon Munic, pol,4 

S re Mord, 2003, 41 mee/gs we,e held duling whih municipal opporunilies using the eledric»y di/ bullorn 
ink/Naure lortelecommunlialions were /8//sed and deboled by 'he AMEU Telecom,nuni//bns Workgroup. 

Presentolions on te le'ro Telco Idea ond bluep•*1' business pl-'o member• of the worlcing group were orrang/ 
This paper repors Ihe findings of *he AMEU Workgroup. 

Inlroduition Ins,alledboseolcontempormoowercobles, communlcallon te•hnolog, NCT) rplical hbre cables and *iraless linkooes Il wos 1/ ·ound Ihol within the revo|,bon, present confe*f contrbui ,£>woms le ques, 
suppor, *mir business Tnese could be and 01 stle 01 Ine telecommunicotlons bill ng,he digital divide and •hereby 

ilnduslry in Sou# Africa, on ideal deployed fof lelecommunicotion per.ogi. improve Ihe ives of many people From 
op/A n'yex„'si/,the „,unc//est<> especl/,Irlheldrille.biap/446#852 frst,lers:ioi'deve)<>pedbusines:plu·„M 

Se(aid d-loprenN in powe•ine parficipole in Jh€ octi•ties 011!ie communication, ·te Me m Telco idec. as wrele„ particulcm 
Fl•ed commtn,colion standards Londline Ne,work Ooerator /EE applled to the Tshwone cose. ir 802 wa: 1 L IEEE 802.6) end the lolast 
D observed 6/ was concluded thcl this opporlon,tY infmsh,acre ./freshne# 

ielecornrr.IncationswthIngichnoloiles In con 
should be oeopplied pursued becouse it ond poia,0. could in ashol spon us,qgtheselacilrhesand-,labletr'rosln,/u/ p,ov,de oddt onul of revenue generation •ime, 4.6 years for o Metro Teli t ¥ics concluded w 
poss,b,ht,es forlhe electr,city ina'uslr, and penetrollon /les wo uld be much higher ihan 00•Ine= sliurtures 
occordingly forihe mac,pollies will,ngli w,]h:retrod,-lonal SNOondotolowercost After rn,iny discussions involvec. ond deliberations,i 

LG es olso provide intelleeuo, proped, wosdecided,#pir,oroerrotes,Iliefeosibh 
Background fights ind co/ / By laring in me *//cos¢s 4 0 Mel.0 Telco, eifher one 0 ¤o,hot f.0 
SouthAIrcaisinlheprocessolliberali5inglhe bymeansollulr,/dures•Morpubl,c•*,vate models,dr=cr,bed'/|low.,houdbea pplied 

•elecommun,col,oy se,vice prom#/9 //]e,hing {PPP) wi'h the SNO, access lo to -he lnique circumstances of individual 
/3/7 by estblishing o Second h:ed odditionol re«ue genero'ion con be mznic politle&. Fovourab'e res.,Its thus 
Lon(1!neblehv,)rk C)•er,0*or generc•Irrefen.d o c:orrolished obtoned ron be used as bockgroul.d 

Mnowledge fo os le Second Ne,0,0/ Opeolor (SNOI· lt was ncid MhouGsal,accy hoveene™ng during turlher negotiolions w * 
the SNO They Aller business ore iery brieS. inony Itealive t.dions *he posi, It seern5 cuslome,s base or,d acramponyng 

4/0,519<equiN/*r/Manno,nced ,/Ncessesondmimirplocei: pro,ideme ' EquityoodiciporioninSNO 
during Augus, 2003 end iKe kenze trom back oli,ce needed tor pwawmg / 5 ..... 
Ge'·enmerl ssued tortly alkrw,•rds services Addit,orollelecomm,/cohonse,v,le SNO s.pplies inf•ostructure 
The SNO will nclude Eskon Enterpnsed dellve.y vafyIng from low copority dgito No need for obe.lor i' LG 
Tranmel (30%40 //ck Econon?• Ernpo,¥8/m" commun•cono,? b bardwid* on de,no,]d onc Get income from SNO 
group Neus !19 %land / slrotegic equilY broadband on ovoiloble ,/fres/uoure car .ess commun,cotion expe•,ence 
porlner [5 %). The /al #allenge,5 lor Ike become o reolif, My refreshing -he digital naded 
5,410 I build a coe,/„/ ne,va withir .dast,laum,munle/jorser,0,£e,con low Copex 
Wyeon »renceh/taughtlhotherjossic Ideliveredonlhecotre»,orkst.(-don 
SNO DIsedvanfoges model worldwide ho; a limited ne,t genero •lon re•vo# PIGNI) technologle5 lowincomepate.1,01 pene•.c#Jon beb,een 5 - 15 % ond ¢haton 1 6 1,<20 srnchonas tronsfermod• FIM), dense 
SNOs,re SNO conirols in cash 0051,ve In ·he 105·len years· roslruclure woyed.,gon mullipl=ng (DWDM), olell,gent 
Theyare mo/4 hompe,d b, the 01)510[les of Weak 

ne,work$ (INI, next generolion network regotioling pcsition 
obil#togelpaying cu'omen, long oelod to No =•rol nionogeme/5,sierns'NMS) mdiale cflhe overincome 
roll out notioil infraslrudure and se'•ice oric,starnarrel/ionshlo monagement CRUI S.0 conlrols custlili 

License,ssue detiveryotlocollevel. sr•ierms 

SA inconleofso,ne#33. • 
Telkom Metro Telco 41 m mnual under S NO 4 Appld/ni con As 6 kn on "bsenice •ense 

billion Imm 6 m,Ilion/,0Ingcukmer5. The ,lier,18, protocol mediator plolforms Ad,or•leges py 
mobile phone subscibem to.als 16 million /4„ng mulll prolocol abel yw•ching (MPLS) HigM income po,entio 
The SNO „ /musl, cholle,)ged by beig a lechoolgies # .os obsen,ad ihoT,e•05'ling Conlrolinfrastruclure 
new enlrant ir the hisioncall• nungoli$ed w infrcs ruclure will %+ on], bring about Conlml cusloner, 
en,lronrrlent to hove a core ne+Nork Installed addi} orol reverue geAerohol Fossibilitie5, but Conlrol incon•e 
b,e/Noember2003 d u;su banef:„he ele/rich dj·/,sions of LM apo•uie,0 30 
/clenl roll cul of new Jnivefse] quoli' lur'polmel, ondle'lholm[•te•lheele/'ci• licensecoverlhrough SNO 
sen,ces to new po,Ing cusforners need lo be drhibution indu*in South Ahic/.as o .41/ Disod,¤n•oges 
d•re,n good time le ensufe comp#veness li *065eived thal copacrr, and obll,frcon be Mus f '" 0 'f ow,1 intra;trucfure This hos to be done within le ambts 01 e/blished k provide loml 5emices 10 Ihe Need Telco /perience? occeotoble miumon ,Mstrnants mode bi SNO by implemenling ailher of h·vo 'slness Cap. inves'men• 
cmrseasope,oror@) Thebgges,challerge models n wely. e quiry padicipolion in fhe Need ope/of provld,ngbilling ond obseried by,lie working griouo. Is Ihe obsence SNO 0, o Mcio Telco under the SNO experience l occess,ble los, mile infrtistri,c•'es liCe/5/ These ne/v established Melro The F asibll,-Ir / o Me,ro Telco wos 0, il,/ 
Mel/0 Talia oppor,unity for Jocal Te[cors w,il bring tremendous socio lested by opp4Ing these model, 1/ the Cil, ec¤nom,Ideveloprrhnipolertiololong. 4 of Tshwine 

•,e .••••c•ln•i•;s••s 5 01./0/ po/ly developed 
of LG, who ownihe wosconcluded that Melro Telco's M by inlrostruc:ture Theoukomes proved thol (] 

eleciricily dismbution grid. howe a'reody an harnessing 'lle Rn'o.marion cind Melia Teko s feasible in Tshwore 
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In cn attempt fo determinethefeosiblity of modellin, Seporo•e quotes were¤Iso bosis From p.eliminory discuss c,s it 
similor Melro Telcos in other minics, ootoined Irom consultonts Ihot ivill be beameverycleorthotbolhrheshort 
Gauteng Economic Developmeit Agency comidered in due course. listea b dders on Ihe 51 % stoke ore 
(GEDA.hosn·adea 500,;Col,pavoilable • A leMer wos wrlten t the Mi.ister of ve•keer ontheMelroTelcoidea Two 
to ess / op other Metros in South Alric,] Telecommunicctiors on beholf of the Consortium hee included the Melro 
wh the initial oudit on relited AMEUIelecon··nur•cohonsworkgroup' Telco 05 0 5,ro-agic aquil, 00"8' In 
tele[ommul cations i,•r,•structure Afierthe "toin thecase of the Melm Telco. In her business·clon ond CommuniTel 
information Irom tie ood t hos become reBoonse lothis lelter it ,¥05 indicole, hove ,rd,cated the, will ourswe Ihe 
0,0, oble bus,ress modelling con proceed that on oflic,al bid sbould be s.omit·ed intiolive very "ond ther ..re tobe The oulcomes will reveal Ihe viability and via ihe loid down rcules A presentotion the successful bidder or, tne 
fhen 51% equity o concepluol nek/ design wil' be was olso made to represenlotives f.m sike Document/ion is ovoiloble to doneino•dertodeterminathecostsirvolied 

the Deoo/rnant 01 Communication 
to become fully fu,ict on,]I ond prof loble Suppc# 

(DOC' in // Ihe -se of the Melm . Due diligence sponsorshio nos been 
A€tien plan -elcowasexplained Be DOC<svel mngedwah GEDAase*plainedobove 
The .ulro• p decided fo recommend the impressed and suggested that the Case studle, 
followil sleps to be t'Ken in or olterrpt 10 initiative sho•Id be pursued and fo/her 
moke oplimoluse of the SNOoppolurily de•'cloped· A number of cose studies were cited, shared 
• CieohBMATelLoodlon<lobby)group • Abusines,st'uclure,ose):ploinadaboi, ©mongstlherrembejandsummonsed'IM 
• Empovele/consuton•slodc'hework ond a 1, unrial modelling tool wos It wos noteclhot n eoch cose. theelectricity 
• Apply to put cose of Me-ro Telco develooed and fo tne applied to Tsl-ne distribut,on introrructwrewas used eins,vely 

Deoanmentof Communcohon(DOC) Metro. Irforrotioi gene/led c· lobnrgobouthe devMoprneaond bnng 
• Creote Metro Tie busivs Tshwore ond the f,nonual „ructure modelling obouisoco«onom,cdovelopmert. 

ond fi,ol bwiness ploi tools were mde ovciloble /0 oil 
in•comrr 21 Singcpore 

• 5/ olher partial nvolved IOperator membe" the workir,9 group / esl, 
and Financel become 6,/.or w,/hondopply his initiolive by the Singapore Goverrment 

I >Itpo|ilic(]|5/pporip|Inin • I,ilialcontocts•remodewth;inonciers s aimed / derloping Singapore ,/0 0 pole 

• 9.9/iata SNl porticioolion •ilh DOC totest theovck]/il,D fun(ling Seeing vibronf and cynomic irlo.nation ond 
• Xed,ligenceonpodiers 1!-0/hebus,nessmcdel depandsloa greo• cammunration technology cop,/ .th o 

e:dent on thelicensing cfthe SNO, it wos torrving ord prosperous e econom¥ end o 
Slepi taken by Ihe working group decided 10 *oit Q while. penrosive Ind Intiomm sa,vy 8 50' ely 
• Consenis st, fo be,euched on /"i • V'£,kgrouprnernte-" empt,r,0 topul TI""gic tnrusts ot Infocollin 2 ! cre 

eoch Metro should negolicle •s an entily up mae-irgs with the higher po ilic¤, • To 
orwhelhero Dosition b, ilself co, ed r.e group from structures. It Sing'pore os prerrier is plonned to m/e o infocomm hub 

011 'he Metros should .Mer into pre/nlation lo them and 7 to get their 
negoli©h©r• with the SNO. buy·in. 

• GEDA hove offered a sponsorship te • NeR/intions wih ihe SNO have nol 
mist with •he edit and business token ploce e*cept for on on ad hoc coudon ./." 
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AMRI 58th Convention 

Last mile telecommunications 
at Tshwane 

b, Mooite. van talden. C yollihwolle Metir,Jolj•in M Anic,/|iI 

Las mile telecommunicalion is c con,ep' quile new 10 'he ele¢lricity industry·. These services have been 
provided by Telkorn over the las' sevenly odd years for which 'he, howe had ihe sole mondole,0 se•ikes. With Ihe Second del/ver,hes, 

Nation/ Operclor (SNO) coming inlo play soon, all of ihi„ will change. This paper reports In on inves/gation inic lasi mile lelecommunications 0, the /4 Of Tshwone. 

Whal is Ihe Last Mile? 
W Suk-f®n 

The 45+ mile IIi Iplecor,inun,w·,on Is ihe 
term Jsed for tbe i:nk/bridge betwear {] 
telecommur,cat w 'ervice provider likt, Od.- Telkom o< the Saand Netwo'k Opeig·of 
(SNO) and *ne end Uber/subscriber 
Curierilly Ihese se-es or the lost mile 
ore being prov ded b, Telko, by mecns 
4 moslly •elephone lines 
W)4 •he SNO comi,?g into plci Te kon' -IJ 
no lorger hove sole manaote over the 
prolion ollost mile se,vices Howeverin 3€n 
thecoseof•45NO.,hep,ob,mofbrioging 4 1 "/Pic cirdlik# 
thelos,mileanses 

'22--JF. 1 
It •iust riot vioble for Ihe SNO) to roll oul 
copper <Inesto eoc# ondeve,•enduser or 
sub.cr,ber In Ihe some woy Ihol Telom 
4nvesled in their,nfro,truct,re over The losi 
70 odd yeors [+,5 " r "" reo "n fAM we 
here a'lhe C,4 of Tshwane have beer' 1,-1 --• 
investigating severol lo' rn,le occess 
01•rnotives 
'wo of these oller,o•ives 're po•er line 
comm•nic'*Jon TPLC) Ind wirelessocce, 
Po•,er line communic/lion - PLC 

Power line commu# rl ,5 not 0 new 
concepl I- has been used by Es kom for F:0 2 MVIC *./. 

telemetry purpose5 for a number of 7% 
Wdy,/yekbordwidths/dolor/es. Twodmions/PLCe.ist=urrenity mediurr, A}Tshwenewecu•r'lyhoela·lrstolkJhoo 
|!,sonly recent'ytholdevelopment,nle voltage(MUPLCM¤ndtowvoltage .QVPLC) where the piG s,Dilt es o; providing field ieoched a leve where broadband With MV PLC le 1 1 kl electricity nelwork telecommurication ser,ices unde• licenge of 
services spin /3 lele/hony. hig, speed 15 USed 1/ pi mal dolo distribut,on,whereos Ihe SNO ore curren fly belrig love/,goled 
Inte·net occess ,ideo streom,rig, elc c{]1 w th LV-PLCihe 3801/consumerdistriouhon My PLC i' still in the be eorly stoges of „pplied u,ing the electricity ne#ork/ network is used 

develommelt ond rol much sorcess ho, Srid. A ip,ro ly·PLC s,stem ,s sho•in ,0 Fig. been reeched ir 4/41.1. Tbe main 
Power line communicohor works on le Lv PLC is cuaertly !9510 lled or b eing rolled reasont being thot le generol le./ . 
simpleprInclple/prov,ding vokeonddota oul a· mrlous sites In Europe •ihere 1 I kvcables,5 100 greg tblhe distoice 
seraes ove, le exisfirg elecfriCI' e.ctricey u?ili• companies proy,de #he ,»c/d signot con irovel oed sorre 
Infrostiu/.re Doiondvoice jignals,re ·elecommunications serv;ces lo their safety issues exists where the PLC 
inleced Into Ihe network at o cani pont custurneis ove. ihe / er lires ws,rg some equipment re eds fo be coupleo onto 11 
00 theelectricity ne,wo,k by meonsohome or other kind of PLC Nechrclogy k¥ cobles/sw lc4geo u busbors 
Kind 01 PLC coupling device and Ihe end user 
con ret/ve /hese dolo Or VO!,e „gnols by 
ineon5010PLEmodem .Slesla,„ 

-WEI 
| 'SCOM 1 0«OM I $•·mkgU.ia.4 1 5 - 
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los- * yeolin Soutn Air,co by Tshwane 
a™] Eskom. Thetchnclogiestesled * DJ .1 

upto 

cote cre ASCOM IT,hwcne), inovotech 
Ghwalne' o,d Mcir.Net <Eskow). 
/ Iliree pilot systems Mve been rolled out 

'1 
yood••pMs•'hSumono 

Ai, ib ent ,i *d olhers /I ¤'so be inves-ig/ed 
A shor sun•inOr/ /'the..|/ s.lms nra 
11:led below 

·AGCOM pa,e, line co•m,r,icihoA 
.,: The ASCOMA P.C s,sism 1-os been 

t succes:&•0, rcl•ed w ondlested br Ts:worm 
during the couse of 2002/2003 /various 
ste5 The firsT c lot was ct Ihe Ele/rs,ic 
Serices offices in 1hwane Ths Tshwa.e 

I /1 pila # horn o si,b5tation some 400 rr 
F,0 4 49"•'/COM P,"'mucir In) 09,7 conducll,0 cup';rg m/od 'bl owov or ove•heod [ines -0 +e office 

building 
The second Pilo- •s in o laborotor, 
avirorn·enw the Uri•,ersity 01 Preloria 
M. where len cornauler& (]re cornected 

'..... vio the e'ectr city irfrostructa and PLC 
Da * of up to 4,2 h bps *re meosured 
in both tne Thwo,eond UP p/ Ts. 
Thirdly,he ASCOM PLC system is beirg used 
f,r le roll out of PLC in o reside,•t{]I r.reo 

t. With th & pila , broadband sarvice, ore 7 

providedto a fm re5iderit,QI homes. Fig 4 
-.'* shows the ASCOM equiwine* as ingfailed 

end coupled to the fie 5 Ain,iNe,gu.#iceMeacein.elecl.*I,J•J• electric,& grio 

Me,n Ne;1 

The Nloin.Nle· PLC p loT 0•us rolled oul by 
Eskon TI, thell =arch d v,5,m The pi 
S •ccessfulksupplied Ilernei•cce' via 1*,wer 
|ines to fivpres,de,illol oser 

-2211.-L2 The min•sub where Ihe sigi & i.ia inier,ed 
obout 

li• 
1. 450 m from tne iurthes• point in the PLC 

ne•ork 'con•oridalorale•£2Mbpswos 
wed omong/the five usm. Fig. 5 shows 
Ine Moin Ner FLC equipment as ir rs 
conneded to the electnclty Ir fros'rucure 
Ino•ofecb 

rig 7 Mu•01{0.,nd]FC./Joi•he•n•,mch€*m 
The 40¥alech pilot was .olled by Tsh.ione 
und ls currently I wi,nin,1 1/ Is rolled in 
the s/me way os described for the ASCOM 
Tsh¥,ane 0,101 above Doia roies 0, 4,i h) 
18 Mbps (3 1 Mbws down,ink on d 7 Mb F. 
uplinklueren·wsured 
This 6".,7, also ncludes outomotic meter 
reading wheroby the ri eter doia ole oko 
translerred 1,0 the power line. 
In Fig, 7 IheMultiCIT (Master.,jit ond /Cat 
(Slove unliN can be mf while Fig 'shows 

.r 
how 'he sysiern con be ca,#re/ 90 le 

.j (b) eledric,ty / d 
Fg 8 D Nerenr rouphng m•thods / Ccpo¢,t,•e 'Fd (b' 1•durf¥8 Wireless ..ess 

The fy#fcal*hi?ecfmota MV-PLCs,stem possible 10 p, vi. ;ov mile occess w Anoher woy QI lidging ·he lost mile,5 by 
isillust/led sFig. 2 po•er lines going wire|es Tlere ore Emeral wieless 

standards b/ lhe two of,nireslis IEEE Al,p,cols,ster,1 Yholconbines botn MIV- MA PLC lecnnoiogl'es 0,36'obje 802 I 1 and IEEE 802 16 / PLC ore sho/nin Fig. 3 Thellve PLC lecnnologies have been The IEEE 802.16 AIrshwonewehoveol//Yroiled©uf wreless slandord ,& 0 
lu nvestigaled / Te,wone and con be W'relm Mek/colion Argo Nelwork pilo· pio,ecls regard ng PLC Theie Inr|,lde uir.m„,sed os shown in Toble 1 (W·MAN) stand.·d Ihot provide.5 point to on 'flice building, PLC ,·1 a labo,clor•, and 

PLC pilots Irt[·ipa,n· broodoand primory date •0 resi,]enhol oreas 
d:stri Nion Wi i, Ihis s•orido rd Iopproved 

In oll fouY cases,1 wos he 5hown fbof Il,5 A •ew FLC/Jolsh€1/ 6//relled/upininc ond ntroduced i, lanuory 2003•. do#* 
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Power quality monitoring in South Africa 

- the new challenge 

2 4· 
A n.w ...11/nul 

U 
Recer• rcqu citory *es in Ihe SI•Jth A!,11-Ele,Arical DiNInlit- 
1.juM/ (EDI) ha- cauted .- lidll,•'gus an' 0-Mun¢ies for 

bo#,Uesuppefeindconsur,Irs[,tellickity Consequemlythe 

att 
emp•lasis on Power Quali• I PO) moniloring requirements h@s 
dhiliged frorr @ 61•listic.,1 reporting ap' Ji 10 2 new, fully 
Ir,let,ratH,: (,ualil• nur'age,Tielit approach Th s irrl,>Ii,14 thwt elea rlaty 
s,ippliers no. lead lo fi. unders*d and acil,Hy manage ille 
quamy of pomi .upphed a. i.*/ se,Irce delliered t© 

cons.irrors 

/ 9.... 80236 Wre,w .. %..' The nommefolal lip,irlits and risks 01 electricily suppl• 
•Iracting ara 11-Inre hoooming a sigill'Kant consideralion 
. hol /8 I ./cily SLI plier and /8 ron..mer 

0.1 
Inlegrate#each 

SLipply risks .... capabil to contract P. lili hmve / be 
Filu d8tannli.darld complianE.u,•lanagedby meansof slructured 

t 040,- proc :asses . .1 lids,G slep PQ bunchmaiking and De,lorm,nce A•• MATRU- 

Mir 
lurituring I. rai• are 

T 
r. ied Suppilen w. have lo be 

ahle k. dele,•™,i: PC Ir.=l,ent iequilemer,/ as part of ao 

in•Nated P. ITion,loring progr@• that ge,ves Ihe informalion 

6-3 
ne•s / 0,8 P. Management S,stem {PQMS, This relate' 

directly ' t. POMS planning thateleculcily dismtution Ilcensees 

i 
(utilitimare obligml to demarisirate to the NER 

Unlertaintl•l U-2 and que'lions 

Tn4S poses Ille 10!Inwir,u :1Kles'IL,Ill 

./. I Where lo fle-re and whill informalion 10 Collecl7 
• Hollil(.1/ls Impalon/luse'Plrron,toring 

instrument@tion' 
Fg 10 ......#•..i,c• I[lf.Me57 of DPI 

I W.¥.ho ...appropnal ..........es 'houle be 
troq,miss,onrates/upt/120/bpsconbeocbieyed Tms .1.1..... on current PQ .-itori. oapablit!,9 10 

wire ess stondard wos desig.ied lo di/.ibute 419& bandwidth I-iew recl••,rements' 

dcia +0 U.ple points Ihrougbo/ •he rehvork »1 one 

14•ip is •t hand 

ceqtroi Mni ng 9 shows a ly>,col Wi·eless MAN ne,work 
Over 

applicoli, the past 10 years IT '•il) I'- had the advantage of living 
dosely / Ihe PQ Infailluallon naeds and Ii'wlle,incs faced by 

The IEEE 802.18 Wireles,MAN stondord is however operating 
1. the licensed frequency bond (6 GHz up 4c 50 GH/] for South Afric• eleclncity suppliers and coasumers More than 

2500 of CT Labs VedoGraph Prov{,Graph and ImpecoGraph /,chonoperolinglicenseisrequifed The/dvantugeof he 
inbtrum*nts have beandill:'led in the local Ii,Irket Th•s ligure is 

licensed fiquer,c, bo / 5 thor one wrll be lhe sole wser of 
tonier endorsed b, recent Ii,r,Ju scale PQ Instrumenl Eyslem 

thot bold,i,th noolher um / Ihesome &,rd suppw ordersilir •11, N,Inbia and nan,alm, CT Lab, therefore 

TF oler drowback of th 5 s Indord is Thot eqwpmenl ·r, has ./ e*perierlic I nand / ass,br suppliers ano also 

ex'remel, expansive, porrially becou•e of the toci,hot consumers of electricity to becorne efficient i. the selection 

technology -,11 brond new ond eouipmen, will he f,/ Implemenla•ion and operation uf PQ Insliumantailon systems as 

required iri 'he 'iew EDI .riv•folimer•1 
generationequipme' 

local or eo More Ihan iust The providing Power Qu•lity Instruments IEEE 802.11 wireless mndord wrele,5 is o 

ne#worK Zi'M /Indord Ihol povides •ini lo pont or 
A /:iue b0s• ap,i,ad'l l' relit«] 1/ mike •he most of •he 

Poinl •o multipor,1 9010 diski,bulicyl Wit·, this stondard dolo efforls to marlau' rifid rliprove .wer quality CT Lati /5 

fotes of up fa 22 •,lbps con be /hieve ond is designed ki slruciured •elf so thal its solulions are directad al op,imising 

provide doIC access ¢0 single use„ Fig 10 5,0.5 on Ihe alue of (he PO Illfurinalion required / monitor and a.sure 

Upplical an 01 IEEE 802.1 1 wireJefs s ondcrd pow. Cl,2,lity 

The coventoge of mis slandord is 41/, 4 ope#es .nl... the 
CT Lab pro•deb me Soutner,1 Nrican and ,•ernalional ele©molly 

lae/unl,censed frequency ba/4 {2,3 W 0/4 5,88 GHA industry wilh 

for whic h no cerse i, reauired. rhedrowbock of 14„ s rhot 
• P. mall'ement.ys/nin/1]lementat,Ir plan i.g, 

any one con use ihis bond ondinterference con q / eosily • P. mon.*gpl-Ingindlefini.nof.metE,rirl 
Occulr schemes 

40¢he,Sonlogeis #hal thetechnology hos oeen o•>und to • P...TI,/sys/ms..implem,niation/pl 

obout ) 1 fo 15 %.ordlheeqJ,pmenlcomes 010 relotive,y nionitor:ig plans: 
• ./ i./roments and Informatin' tools, 

low cost · 0/hourced/linstitinient i.slr,•rn,nt.alrninagerin,arn 
These Iwo wireless siondords combined provides eff clen! and a. rlrialion processing s,rva6, 

4 10 / I out 4/ mile soiutions whe= *he EE£ 80216 i pO.... 
kndord con be used I dis# bu/ actc fic*n c centtol pol"o 

several dIsti,bu+,on poinls (long distances), ond the WEEE Contact Ronel Smit 
802 1 1 gcnd•rd con he used to disfribule the doN]Jurther 10 Te! (021)880·991 5 

'he end user (shorterciston•es) e-mailronel@c•abcoza • CT LAB 
website *,w ctlab co za 

= eden Oee 128 
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Optical fibre telecomms services 
utilising municipal infrastructure 

b, Prir '.1 oon, manager· prod JC' c nd lechilical mork/,1,1, Aaerdore Fibre Ophi Cables 

Currently more Ihen othird of thew* associad with on oplkal communicotions nehwo/cs build Is e/renched 
in ihe civils cos, of pro/ding an environment, normally Irerihing and duiling, for the laying of an optical 

communications cable infrastructure. 

Since civils praclices lor Trenching and commun,cotions nerworks By explo,Ini fortheopilcol fibre. Thegas moins could be 
ducing,5 o rnotured lechnology i s dillicu t these 'hored service infrostrucum uldities evenossmol as 25 mminsizeondlhe:,b• 
to decreose Ihe co,1 and Inceose Ine havetheodded benefi'overp,ovidir,glheir condull will luke up no more thor 10% of 
provismgofs//prects. Furthermore, communcolionsneads,ofhowlog/4 thegos floworeal/lheeve/aparticular 
c,v Is and con,lrurlion p.5.3„ls on „pfron! sou,ce of income throug, the leasrng d g os line ron no¢ ha ndle eve, 0 1 0% 
cosl and linoncing suc• proleci con be: communlcolionse,vicasor,ntra/wmeto redualon,ncopoc,graddlhonc|plpecapocl) 
d,Ricull. the Lamt incu•68/t lelecorn/"'cclons con beadded, 

provide as well as on, comoeitive A sinall Il DPE cord,lil is threaded trough 
telerommi nimhons providers 

e 
Ile er,Ircnie littir,g unl,I il reo•es Ihe exit 

Using e,isling conduils I,uch onew/ wore lirling A speciollool m used to grob hold 01 
©f gas plpes, for mulliale uses is nul u rew the Ihreoded cond,/ hy which it con be 
Co./1 pulladoutlt.roughlee.,/fit·Ing Oncelhis 
Early olteirpis In, were Poris More "1 100 1...,sing conduil is in & Gre in 'he grls Inoin, 
years ego out poor fesults led 10 Re theoplicallibrecobleispuRedt,rough.his 
obordonnler, 01 Me concepl of IKalling Conduit from ore filling lo the next 
multiple ofilities i. die sorne u,ide,groure In Ihe AIM' sy'lern, r balloon ney,re M 
tunnel, Theli/ nvertion forusingensting usedtopullospec,+designedopticolfibm 
sewers forinst'/.commun,colions//bles c.663 through *e inle· po/ cleor,hrough 
mdevelopedhyof/ofeng,nee/from 'heoullelusing/g,mpressured,lferenhot 
the Writer Research Canice in the UK, in Themble itself hos a special melollic bri.i,e, 

Installation 1984. to pre,en.hydrogen go, migratien Agoin, 
Harcian This nve,Ilion ws u/her refined by the these/ond the poxts ore designed to meet 

Cable ¤evelopmer,tolthe N,ppor Hume robot, n warlousolety f.gulolio•s 
Jopor,¤/led lotbe.n#Hlotion of more Gastecober.osolullonwhorec,specllically 

41.-ell-I'.--•1• than 9% *rr of optical liwe cables in te designed shultle pulls o cord Irom Ihe Wet 
de'Wiler /0"0 CO,1•21'*4 11 cnuar 1040 Metro sewer system oltocked to Ihe gos mai,1 011 I•e woy lo fhe 

0-*- 
here ore & least live robot compor,les. tr m,1 Por· using a gos pressure d,Herer,1,01 

Ihe insiollot 09 of 0/ir/1 f bre in existing This is don, 0, creating on overpressureof 
These d,Hicullies ore further compounde d in Iluid conduits for addihorol functions nor ouout I 50 inbar 0, Ihe inlet side while o 
or, urbar. e,iv,wn me /. where disruplion 10 0„g,roIN .niended: CobleRunner, DTI ™egative pressure ,5 created by Iliring off 
traffic und bosir seri,ices ore norma ly It'e Cablecat: Ko.le: Nippon Hum, and Ins Ihrough ihe venting afeh volve 01 /he 
re5ultol uch cii| works, bbot,ECoblingl/bhKabel/'legung In oullets,de 
Wrly. for o net,40/ ,©Ilou, unnecessory FT. 2 an example ot the Berl,Komm robotis B fo, some reason,lhe shultle gels slick,the 
mlw// e Iren¢1•Ing,?lu5tber,inimised shown. as well m the on{Icnment 01 •he exed posihon w,11 be knoiv' to the enginee, 
Mil *1.0/eolme morepopulorwaysol opt'CO' fibre ruble to the roof of. sewer 1rom Ilie tronsmitler signal bJilt inle the 
redu/Ing·heclills scope,nonoplic/libm Se.pro F,berl,nks. Alcote' 0/Gospec/re shume 
neh,ork inlrubtructure rollou, I, the use 01 son,e 01 the companies thot 0-le, new Ar ad€led benefil of opticul fibie I n gm 
altarr lilifiglits /fway lechnologles lor Instoll ng opt,col :ibre eployment Is that on extra polf o libre con 

cobles,inctural * pipes be used Alternative 'Ighls of woyi ' + cs o leok detection system by 
Inser,pro's lechnlegy, special flu"ure collecting 9/01 resolu,iondoto Whenon 

Che of the earlies.1 plureer ai the akhedaltertoppIngthegamomolivo eraineeropplie,Romon'slowanctheloule- irrolemenlo•ionofolial·arnativerigh'olway •oco-lons tolorm the en"ande•1 pon, TI,ompsoneHed, tnee*odpoi•tolongthe 
* In Ilie power Imnspor• marke·'. where 
elect.//mnsperl Lil Il¢,e•used Iheirpy|ons 
osor, ullei®ti,eto ·rench'l. 
8, us,rigger,clcobles,suchasall d,electric C n 
self.upporling ADSS) cables and compos,te 
opi,col groun4nre [OPGW) cobli these 
utilities y,efe oble to roll·oul optical 
comm.n,colon Infraitructures at a 
signitica/ly lower ms! compared to Ihe 
1/ dit 0,/ depl oy m en t Ih roug h t re nc h ing 

walerord : 'cdoy, moreunli•i/5, suchasgos 4./ 

Iransport, ore e'ploiting 'he,r own service 
r'fros'fujures os ¤n (]Ilerno'ive right of way 

for the provi'ioning of opt,col 0;0 2 ,In•¥*of»le8M•O,™Mir:$t-**urrp•oN,14•1*-che•1•*d.buna 
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oppropnote rerned,al cle,on. Corning Coble 
Systems ICCS) offers * 214% solutions 
The frst so,/ion „ -he SLI.6 cable 
pechnology #are a robot *ched i / 
oplical .. ... kQ lie rool cio sewer 
Th,& i,sto]Iatiori rrel,od is sirrilar to Ihe 
pfeviously d scusseo methods. and o 
scherrotic 01 le instollotion pro¢ess iS 
shown in Fig 3 

CCS hos further refined ihis process end 
up to four ©plical fibre cables can be 

/ 3. ConADCa.5,51*1-1&. w.gdv-U,8•2./Pe•e,n•//I.• iibrv••.Jo•eie•• inst",d in a porticu|ur Lewer run The 
I#i-. WAN.S.J.M lechni•eil,p•ub•••,e•drem».b-grourdond ir IEpo.,Welo second solul 01 offered by CCS ,lie 

.- * * •10. sewei • MIS drain lechw,logy which offe„ 0 
coe al gnmenl,here o leak appeofscan be dete/ed w thin o nort response time to tcke insto!!alion method whereby Ihe integi,iy 

o# the se.ver duet system remcir.s in/cr os 
le conlels nol ollached to Ibe 6ewer wall. 
Irthis cose 'e coble A.Med /Ii 
fwo monholes od gurding pulle,3 
allachec 4, le woll of the m hole, as 
shownin Fig 4 

The olber.*Inge of lhe MCS inslollollon 
- 

te IM n,4/e is for noidd•¢Ionot ecuipment s 
needed. The coble .6 corried be*pen each 

'Fr. rranhole by o normol sewer cleon,rl heod 
pmvided'harhe moiholes ore notspcced 
foA]rapcn 

This technique is Ideol tor sewer d,ometers 
ir, I ie 25010 500 mm D range end hos 
been i le'loyed in bewers down Fig. d· Thm Ma Dmrr 5¤•ion A·am Cofnt C•bi'e k> f• * eedb d•# 160 mi 

4 drain se-r 1« 05 Ihe a ble ii •M™ed •-rl „e mo•hoje5 - Il .... ID. Using Ihe MCS - lechnolog> ir is 
•,Wide I. 4/ le..... ..rig .5 -%,IMI .e,4,•.. .. p:*fA¥ lo0n•1•=MfT p./bje o ...../. loni 000. 'f 

. g•«•,er,1 Meg•- os . .eg* I - s-. or-•er!'• „Ny=,s Altd lot,collibre'll 

ev 
Consulting Eng,•eers(previously Conradle & Venter>wasestablished incentral South 
Africa in 1948 and remains oneolthelargest specialist flrmsof this kind inthearea it 
offers mechan,cal. electical and electronic building smices, as well as electrical 
,nfrastructure development. general electrical engineering services and project 
management ser,!ces from four established oflices in South Africa Our firm's 
Involvement with the Eleclrical Supply Industry,n Southlern Africa was acknowledged 
when we were awardedtheprestigious Silver ESI Award in 2001 & 2002 

Control irl the firm is exercised through professjonally qualified engineers with no commercial interests The annual 
value of projects perfonned exceeds Rl 00 million The firm Is headed by highly qualified and experienced 
Professionals, ass,sted by sufficient technical and support personnel The firm isweliqual,fied topromptlyprovide 
professional engineering services for arly type and size d project in their fields of expertise, 

132/221,V Substation fur Blocnifonrcin E[earicin 

C a V w proud cy ,% amn,rale action pohey and over 
the last few years much energy and money has been 
invested in the training of previously disadvantaged 
individuals These efforts by C &V were recognized by 
the Department of Public Works when Cal was 

IIi < admitted to the Department·s Pilot Roster tor 
Professional Service Providers. 

t..1••l,• .11111 CONTACT DETAILS 

Bloernfontein: 051 447163/ 083 2621697.9 
....ey: 053 833 3953; '53 831 2296 083 274 2338 
Pietermaritzburg 033 142 4658/: 082 452 3613 
Harrismlth: 05B62 30584; 058§2 31865, 083 450 5365 
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Possible business plans for oplicol wd opera·e Ihis network COther,hor Howeve·,working i, sewmord nolurolge 
fihre 'able in shared fluid conduits a few oplicir fitre; ieeded bY fhe pipe prpel(nes re",res sot nd "RMe eng'neari'g 
• Theopticoli,bi,in•rostructureb. ilder network for sell reg•lo-or, Inputondorythngless,horihotwo/dbe 

w,[1 alter purchase or leose Iisfing corn,·nunico•Jon•. :he re5• would be &hDrls,ghled 
retired pipe iras /hct ore no longe in leasec 10 My ,umber o Ihe obove Fortelecorninunicationscorriersondse„ce 
used.d ie service •i exchange for mentioned portners for •dditio,al prorders, these solutiens repre5ent c lee 
either an upfrontpoymert oran or,nuity revenue. In Ihis ins,once Ihe maiority end.to·end last mile ophcol f bre neworK 
4/ poyme•1 to the owner of this of Ihe cosplor ro'lingo/-heopticol whichtheycouldcont/l. Fortherewer, woler 
slrolegic osset. Pocific Gas .rd fibre „elwork is borne by the pipe orr•rolgos,pelnfrostfudureowner51* 
Electric. Ke, Spon EnergY, Con Edison, nelworkowier. heolof Berl" un 
Adonk rechnologyarableson-iqueandpoarful Gm, Pac© Energy. ore 011 ihis bus,iess modeJ economic develpmen• fool. Iding odded #omples of •his bus•ness model. I The pipe ne'." ownercon further r-nue fromoneang niMMire. 

• Makelha pipe o.nero busiress /mler. build and nonQge Ils own ootic•I fibre 
1,1 th» bmra Fibre Oplic Coblss wd, be mie coseleserve capacity in 'he existing netwm' Ihroogh its eK,sling pipe 
pipe n-orkcouldbe used 6ylha opt;col thon willing $005sist ah kr!herinformofion network,nirnstruclure. The cities of 
*brs /husicture builder for ,•5toil'ng The Iiformotion pro,ided only highlights ·he Tokyo, Hamburg. V•enna, Bosfon, hie,• 
I¤st mile oplical Abre in exchalge lor o difierent w¤ys n which g optical flb·e co ole YorK ond los Angeles ore e*omp!es of 
neg©li•ted percenloge 01 Ihe *olk con be gros al-em0tivel7 *IS· Geployed in - 
revenk Ches of Albuquerque fluid (,no cond/sysle, ora prplne n,rwork 
Indian/polisoreexamples. Concluding rernorks Aberdare 46 Opt,c Cooles has looked /t 

• Theownerof leex,/ing ofpenerwo„ The/,elopnial,f oloplicolfibecal,esm devel<,prngopag/,brecubles,owlihslord 
will /e on newark prov,de„, contenl ex,/Ing plulnes o·ter& o wiri .vin sll,Jolon these unique environmenls m well 05 
pio•e, apo vendois as per+reis lo foroll/riesinvolvedif proce. stand„,dof improving le cionomics 01 such on 
mt/liopicolf,breir/.e,rpipenewo# are,safforded Diterniti. rol|oul & 

en,in,adkprp,•125 

M mile ociess pliot proled' • 40,8/ 4 PLCpowercell,n a res,denfial oN„o,idJE'adloshow Iholle#ro/Mul,crpal 
Impoitul· lole Al Tthwone we hove eigh· Ic,sl area Tala'sare ablelo plnyan mile In 

Qccess 

7his .,cled .ijl ./Jt•I *a IIi/ . /he Second N/iona Oparobi and to pil/.proiecls Thesepro,easoreallamed 
& wing Iheubility old leas.hill old.Ke.elit prowde hlh oondwid•Ii lo/ mie occe•s nrov de last m leleterammunicat,or iervi,es 

to res,dentl users Fasf rrite hy 1-leans 01 PLC to the 0,6 user access metods. Thee,g W pro,eci equipNM o»erthe low 'Age nerwor& oreimmorisedos follows Conclusion 
• Prolect 5 Application of w,reles, • horect ? ..ver Line Con,munrcclion stondord IEEE 802.1 T b -he in o commun ity indigalion ink> b m !8 

(PLC)ino ob"lor¥ environment nel•.ork telecommunicolions pro·.e5 Ihot the ovailoble 
9 pved inyes,1/as *he use ond The praied will wlu" ihe abilia or technok]giescon be user. byon clectnc,4 uhlily 
implement¤tion •f low voltoge eower the IEEE802 116 9+oridord lo provide to P revKle telecomnnui•,cohon serviceses ori 
I ne cor,· m +Min•tion (PLC) in a lotorato• oddil/n gme! connactivily in o res,deitiol to the+dionol suppY of electricity 
Ima environment. where troflic-copocily, Th,6 con & 41.1 solution to community generate new 
HF inte*rence, HF propogition, Ind ond e* 

* prOJect 6 Medium volloge PLC. reve, ue an eleclncil• utilily 
helwork secur,fy is sludied. 

The wiect will evaluate lbs feosibil,9 -he pro, sion / letecommunico•iols does 
• Proiect 2 The use of ele/ficol networ, to uie the 11 kV eleclriey ne#ork,0 nol only Ind/e the generator, 01 ne* or 

infraslucture . suppol .8 jeorni.g *9*unbellecome, of oihef 
process in schools pro•,ide broadband /*ser. ici 

Proiect 7. IEEE/2.16 Wirele„ MAN gergiesrequiredorpevidedhylocalleia's 
Th,5 pi•4ed i•olves Ihe evnluotanol st¤ndofd 0- Municipol,he' 
the electrico supporling network 
infrosl"ure'05upelemenithepre,801 TI„spia,ect•ill•plorethedeplogrren, 58.rv,ces ihot con piggy bock on 

01 ihe IEEE802.16 Wireess le distr butio, ollearning morer,allo lecommunication ,n froitructure in.!ude 

schools by moking ovoilaole video Metropollion Area Network (MANI ·emole rrele•ing (electricity ond wo•erbripple 
•landord for the p.,rg05,8 .....ing on .....8 It .Ise 1 cor,tr¢>1, SCADA, Irdic ligh, mor,1*Orp,g, 

invesligates the,nlegrotion of the teecommul,colion ./ices streetlqhl conlroi, ek 
Gcuteng/nline(/Ot.,1,•rammeol P.Die/8 PLC Pilollest Site. .he prov,sion of lost milelelecommunicat on 
In•amallo /hools Ths,olecre:,ploresthede[.loymenlof ,sonewordie•exilingfieldinlee(eclncity 

• Pro,ect'·Inlem'unne•livi•toschools pLC torn a subslollon on ove•head Ines supply inclu*y oed,irne 10 Gelo pe,]ce<)1'he 
This pro,ed ini,/51,gotes the ability of fhe b h'Fleclroil/Nices Difices'+14 per' ruf"ing[Ults) 
e. tr,cal net.ork supporting C M of Tshwane. 

Referencee 
infrostiuc,ure lo prwde In,erne, The,eprojects mae useof o combinotion 
conned.,4 ID schools using PLC of PLC Ind wireless*achne/giesonongs! PLC De!,ion.tro·fig „e convergence cop*ili• 
equipmeni The pro,ect will Irtegrale whers to ©rovide lelf"mm-,catio, obheleA'kay Fernn™,oN,•}ue•O; Jun.2003 
with thecurre' r GOL prog famme. Mice5 Thisedens,veronged-M. hitp.,/.••.plaliond.cozo & 
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./1.....0/ I" 

* To/.el.ip S„gupoeousinesson|ilie rrix of<ligilo meo o. en*er/,5/, learning. which resulled in ihousond, of 10/ pbs 
• Tode.elopSing./.00/mmenlonline miandresidentaldevelogment Bo,10, ie was slipping i.ito becoming 1 
• To deelop o Si /¤pore s'.1/, thot is • Inlormolon/m,]rkellne centre as o economically depreaed area The 

gerieroi and in£comm inforinalion poin- dig.tol savvy ,niersenlio„/Borlange Munictpolit, ond Hedic showcase • Toce.IJ/1.p•alsinfocommll|enf 49 Swedish govern·nen' wirh tne 
• sipport 

copital Temporaiy accommodolion for / le tum,eon Union, managed to p•t companies, on·ste Emerprise relond * To enable econom c growll, ard togetier aaion plans, e'eculed tiem ano support sen,ices. leoming onc #oining 
developme,11 s¤w chinged fo,}unes for ¢he in#21'ves ond shod-tern d'"I med orei.The 

o 

provision of 140 nbove se.vices ore Molaysic The Mulmedio Supe' Cor·ido· relied as 
(A150 • Coniner,cament of refurbishmenl of depended on Ihe core i,ifrastructi,re ond 

Thomas Stmet progenies for irtegroled ore a key -0 creoting po*erful soc o ono 
The MSC is o lech,iology Initiolive by Ille frix d enterplise, leaming end living over economic nelworks by e•,courogirg MDI.,sion g'Mminen, io suppi dev,lopers Iheshopdevelopme,1, cowmuric,hor orid le p*change of 
ond .ise.s seeking to deliver high velue • Improanie..........„Ae'll Int'r,Tiotion 

mullimedic 58•'.lces Ind produes to astomen developlent will· Iree plon¢ing sig.ge. across m iof,a' r,Ii zilly ' born As,0 ond 'Ke Coidusion 
Mighlingond o.gital medin insm lations 

world T•3 ·each 0,5 objeclne il aims lo bring , TI,eD,gital Hub wi' 62 orneelio@ ploce for The AME[ 1 Telecorn·nurlicalions /orkg,oup 
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Centre The foreman wos al® present on electrlcily. Wh,[e Ihe, .vere remo•ing one barrieade Ihe oreo. The operotor qected 
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