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LANDIS+GYRWILLTAKE 

YOU BEYOND METERING 

Landis+Gyr isthe world s leading supplier 
of precision credit metering 5olutions. 

Our products and 5ysterns range from grid 
applications to those appropriate for 
indumial and commercial customers as 

wellairesidentiatenvirorments 

For an enduring partnership that will 
provide quality, prec,5ion and reliability 
choose Landis+Gy'. 
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AMFII Front Cover Story 

BEE group ALSTOM SA committed to 
local manufacture 

Inlarroton fier·• AL3TOM SE>Jtt; Af•co 

BlocK economic empoweimen• (8EE) electrical enginee,ir• gfoup AiSTOM SA (Pty] Ud rs a leading and iongstanding playe, in energy 
Ind trampo' Inhosliuc/re . 5/ulhe' Aftico. ha• 9 beer in operalion lor more Ihon o hundred years 

ALS-el . rls Ing boon ord emains 
committed -0 locul r,1/•Ufal- r 

being so It iot on• acilvdy dernonstrah. 
1/ lorg-term commillront to Ind 
Involvement ir Ihe countr,9 Ir V. 
devell.T./1, bu-olsc p....numerous 

employmen' lug.c tunltles d rec•ly ond 
I #* 11,0- woud not De cvoicble ware +4 
it to ..rs.e o poill of impollg .....5 

for soloinla tl• domesfic ninrkel 

Besides slion. v penelutrig Itie Sod" 

A•kon market 'or nfrostructurc] elechic/1 ..1 1 L 

COU|p,nerl•r 5¥6|Or•16 ur•d 50 viCOG ·I rough 
I ./.1/inaton 01 inlioducing ....ced 

technologies. opplving rmogina·ive 

morke·Ing Drogiarrimes and expanding] 1 

Its operolions 'g' le occulsitort 01 
complemoltorY •sine&6es. +he p•• fow 
yeors ra clso Mt,iessed ri buit,jun Ing of 
ALSTON' GAs business beyord Sau'h 

Alr!CO 5 borders. res/tlng I. the groups 
e.te'.1 business now occoun-ing forov' 

I A cor,lie'. l excel ..25 milion for branded ALSTOM I• loc{]Ilv proriliced on. 
20% of i·s -urr•Ver, 

Spooinet 10 ..g·/de le sigrolling AREVA 1, imported 

Among me numorcus co.TrccIs ALSTOM 6,6ter• 09 lhe roil•vay lire IlnKing the 
AL5TOM T&C is Ihe aclusi,0,0,•esoritatlve SA -s wei I· completed d J,ing the post Norlhern Cope te• of Postr™]sbu·g ol AREVA in SOLithein Mill 

.*e mon#5 D so, 0 /re cufient y in lot# n KImberley Cope Town!- 
o·ogress. cia • A turlk,3. cortraci k. le Deparlment AL5TOM BAs BE E equity .tly s-ands al 

01 Wolor Affairs I Forest:v. 
I Supply 01 I ronge of equlpmen· III involving 38% The groLCS 8EE shaieholde Ga,•3•60 

fl•e ostablishment of 
F*$ . 132,11 kV Leoches Bay o re. p•m' Prvate Egully Kogiso Ventures Plivate 

slelion . Morgenstord Dom nel Equl. Kgolor[J Investmen+ 140 dings s•bslat on. which will SUmply powel to 
Imeic MI'molorgo Sibllafil , ivoblr•iurils a,id r *]nagement 

East london'S ir•dustrlol Qeveopment 
• A three yeol rontroct for Soniom 

zone A S-OM SA en,e oys 4 500 people and 

' ./closetocompletion.lhe'rnkey Properties to supply 1{]mi source has an annual lumove, In excess I . 

oulk electricity su-rastruclure replacements o i a conllnuous basis b;Illnn Il lies. erating units Including 

conITcct ·0· 2-0.*Mh lae ti10n for all Its plopert es around the two ermroworrre,11 subsidiaries. 20 
R l 80 millior , W·•lch will 'uppoit the countr,. compnsirg inalnly 01 office productio,i .cililies I nd 2 i d.lbution 

eleclicc reliculution 10 *ice lh' lockson/shop'Ing,ralls centEs Ihroughoul Soulhe•n Africa 
Coego industilal developmen- zone ' A R16·rniwion contract fer a ina n 

ond deep·sea palt d!5#lbut,ciboardaric 25,:625Vmo'or ALSTO' S. has exclusive dist,ibul or. 

' Cs.oms two.el, controll worl. a contro centres controlong some 9[Jo techology ond lepiesentation lights for 

tolal of more thon R52 •1!Ifkr, fo, 60 .,oloalo, a IOCal Platinul rn•e ALSTCM Ind A•EVAI' Souther. Alrca and 

r™lintolps r™nogementand commercial to 400 k. cuirent translormul and The 9cle eailier this ye¤r 01 ALSTOM ,Inks 10 the ALS. I.' and AREVA business 
132 ' vollage trcnsformers Europe s Iinr•r•isslon and..inution (Tal *|n •Urope 

I I tull: confract fo le relroN/,ng ..Mves to France·/cled Internotlonal 

of o pulse Jetfabr' fil•erplont' pl•ce Iner. s ent ./.A leaves ./0/ SAs Contact Maik Dxon. 

of the exesl ng eleclostall' ai opel ation 1.gely unchonled. wl/ ALMOM South Afrlcc 
p·ell.,tato' 0' Arnot POWer ./t|on'E .ho nome ALSTOM TID beir. re·Ined M Tel (Oil 620·5037, 

units 1. 2&3 Soulh Al,lco selling produc,5 and se- ma•k dixon@ol6torn co za . 



Our Vision is to 

be a World 
Class 

Manufacturer, 
Making World 

Class Products. 

1 

All ABB Power 

Transformer plants have 
implemented Six Sigma 

··4 

and are committed to Six 

Sigma as the means of 
improving quality. The -1- 7 

goal is very clear: world- 
class quality for the 

benefit of our customers. 

Six Sigma is 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, 
toterancing, 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 A..... 
...... %472 

Head O#ice 0123189911•Cape Town · 021 5342681 •Ourban·031 700 S916·Emad *info@abbpitcout· Websile· www,abbpnco.za 
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AMEU ?Oth Technical Mee' ng 

Valedictory address 
B,les ,©resdari• 01 Ihe AMEU 

11 Js not normal lor the prosldel / !he AMGO to make a voleoictory adare58 al I Technical Meeling bul as Ihis is also a Special 
Convention I llusl you will condone Ihi5 vark]Iion ITorn slandard procedure and allow me a lew rrinules 01 your time as 

unl•luna¢ely will no' be Your Rre'iden' 01 Ihe ne,1 lormal convent!0910 be held ir roil:wlne, somali,ne during Seplember .. 

Muv of you 'll rK»e ril,d In tlie June 2C. feei volued, arrpowe,ed crx] ae a•owed 
eamori of AMEU *. lhe open letter I 'role I elk ... ne'll' 

to iTY ard expl(iin rr,y r.ns (ai lec.i• g m. . Tho u'lic,e condudes wil Is or,ly wllen emp,oymen! with # a Msiirx*.5 MIJrk:,pOily 
plople feet I close rre<In./. I .1 I. Ic over ........ OK]In e'le' 
in.0!1•emer,1 witll Iheli orgri, isatlon 111£,11* 1050¥ H. F wai on Irciedil* dif'cult deCi.n 
b irig ene gv orilnusic,sm und ./6slo i to 

to ... €z •u<:1 as o consequeroe O 
Ihei· 0,0. 

ihardeciman r,ctbooblk,Kicnol etitis] 

placed Iri me by #le ir(*nbership o,id -ne Unloit. aleiy wil nol•·invohedmuln 
exec»e council for Ihe ful Derkxl of olfice longer in le ploce' 01 1,0-9 to embllsh 
for m AMIED pres'"1 ihe reglorki ddrihulors I ther'ie appeal 

to (ill of you lo do ./tevel you,Ja·i tc 
The rlurnerous expres,cn5 01 , 1·,de s,anding de•eurv rriee• ar 19 n cE *leclf ied on *ec tion 0•.- Ell Holding5 to fc]/Hltate 'Pe 
grid mossaws Of a©00,1 01 my (]clions MM 78 :i I•:0 Munici[)0 I.ms Acl Ind .. ioatr... . .u •ave riw ve,v be' wishes 
.en Wrce..up'feck#ed 'My/•ck• fencle P. electrcily d slill# /•hor' A:)r "ia ...1• Enk and ' &70• God IN 
Ihonks uie also ,*lor dad 10 #'a rnombels 1 liave •oiced inv Kinlon on ut.o· noed, ble voil ellorts 
of t- oxecut,•e council foi ogioelno to 

tobe €10/0 In local /.Bolilles rit a rumber To con.,ude. J wold like to 'icink a few suppe' T- conlinuatlen Of rn. d•ies .am o stakeholdef meet Ags oi.]oni5ed b, EO peoglle July 10 Dece,nbe, :004 '11,6 „os afte, iho .......plar thew.In,ord.luci A,Uu,Dda.# mgrijclpolily peu[(]nt y wll}ld e. I 4/wald ....c d foi 
the Involving r. ID conster• u' (in ard c.r•nover10/ of soTne 1110* 5uprod oven 12·ough 111/ Of 'rk] the acheitics of Ilie AMEL and cc, •i 
of ou· flrurclol coleagues in a sislo icing 

publicly %30 tlleir supooft for r,ly tuo r™ ]Pd coj. make o ec)[•hlbl•. 
mu,iJclpol Ji,Slilll® I fnoke r. apology [c war le m o• 0•loe ot the P•le,rr,al!12* I Jolln Chrk=h e .lge :-0.11/e as 
this pat.* pumuil Of „•o 20,7.* res}.uciuririg imirediate past-pieslden' Ind '0, 
olbJect,ies a.t in rn' lrc••ol5 over Iliu os br:nglr•g me back la leullt'I' w••fan I go SIncelhocormencemenfo'NELf In N Yoorair,•fe. lhoveseen moreand nlol of ot mu deep and 

I h.le le'on/I' lied n the ..0 ./1 le li our engineer membels ./.!Ing In I . Dan e Potglete' for his ullsweivl. 
c cilid mele the lilliriclty distrioutlori Cioo® stuohan b //de u loionable sippor- as 'resiclani e ecl I id for 

Industry In South Afilco Int' I new leve Of Sel.'iCe vir,110 Plogued by . og'eek,g lo take over Is preskient rlne 
beor Mths *laced .se•OUr belo·o his normol •errn dls-n=ion, of oilice Shortole of Pum(]n iesouices /13 

cus. meis than 1)ie c,mont 'Igmenfed 
wouc] communce 

odequate 11,•ance coupled /1-h I Jeei,Vele,Inohistearn. lilian Adi 
Sliuctre} I wos deligl•led tl•01 'lili [1!le Ilieuslngly bureauc olle demancs Ge,rnr•r orld Anr•o . Theii wDrldelu 
Nzinionde .O of Ihe rece'lly lormod F. 

One 01 aur f r•ancial colleagueE .I. Ings Cumpony woG p... 01 the D·oudl' €upport 

ciairred •ing I ....1 confe.Ke that I Te•or var' ble«)rk Ind .0 AMEL 
cerwonlk," in Pletei'norilzburg ' pres€?• t 

t•,0 elect,iclty ser·,Ice is oolit• and eri,i. a iT,dr•iclpollly offilic·us who r,ioke 
6 her 'Ision 01 Ihe pat• Ir,(]1 would bo co• c.ow'. vihich Ihey weie io] r™]Py 01 Oul QC|ivilleS preparea 

' lowed *0 ...ve gove.menl s 1Q give IF My ven der Mer.ve, Harden Beck resoinse wos Ihat ' A+ 'ra ires' 
objoc¢Iva ' CfeCIirg Six 'IrlanC lily "'f"Or ir•Jrt'pii,Nes haa Deon 10.. who ho•e given 60 .Lic, ·o rot url 4 11,!lkod he c OW 
autonon¥,us Reg onol ..* list,lbutors 111is orgai•,5ul,ori and win hOVe d•. the? *•e now in Tiow Ihe pr®/19 01 ·spin• 
InEOSI moved onk, olher roks the poor 11 ing 

' /0 I.mer'us •af' 0, AME. men'bel, 
I. Ind m.ny others. .ve wo,Ked An litlcle n le July 2Coz ed,lion ot IEE lony/*mcannebeherelod- 
po5310,1/tey lo bring this 'sion In*o 'ocl' *ow de&crine• the ·egults of a sup.ev who & ingiy give of their lime ana 
and Towards lh' beglnnir,9 of thls ¥e,x Your conducled Ir me Un ted KIngcom wrich expelt" for Ihe bene'll of our 
egEL•• council nnalse' an AMEU .u,(aY concILided I. 'energy lionogel in le 0560Cia·on ond 0.11 •iallstly 
fo, ciell.on te ts menter& If by ary ergJneeting 5ector o• 0,00Jwo,ked .ove I My.le, MI'll>,1 <nj doughle, 'g'* 
c..ce you have not Ie'lived / copy. it is lo energv toi for,ill corr. Imanls, Ind fo 111/ksac/,f©•sove,tlier*]/ feW¥e/fs 
cwolioble on Ihe AME•• websile. work in I negative environment' Ihot 'Ibwed me lo coN,• oul AWE J diles 

Tnisdocur.",1 unequivocoly SUg)00/5 -ne Cculathisalsode•cnwthes,"timfofour I'bbee"paegpond 'gfe•pagi" 
ach,Bvener·,19 & 11,0 g•·nlert's vi•on are municipo eleCtrie ly dirribJto, managers? 101 me to be pc] 1 of all, organls(ricn v,4¢h 
advises our mernmers fo prepare +Pe r Wou d •hey klentify viltr me conc[usion SUch a p,)c•i .* <nl t•j conl,es 10 
orgarisatons lo rneige into the eventuol leacr•d 'the UK lot errplolees contribule to a belte, 'utule for .re not o. 

StlucTU'/ by. arriongst 011,0, 0<,101ies rfiald to LIJ510rle,S I• woik l' Ihis level providing OU, Ihelr peOp|Q 

underta'ng u Ievie* of 111/r e......Ce deas.Ne hecrci ond th€• con te rrndet Thark You I 
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AMEU 20#h Technical Meeting 

Welcome address 
6¥ Derir/ Mork]It mu¥or CEY of ul'thi¤tr:uze 

Mr Masler of Ce,emoni- AMEU President Ploctical con•deralions 'inchori W ' the sole Of dechicity "1!Ougl• 
Peter billas. intanctbrd Qued, calincllker' on electronical l rikec • finon/1¤ system as lo eason !10 lt10«:u of pullicleallon needs 
aller,dr. I. confc,enci. delagotes ladies wei 10 In svstern, he ann Jol c. •derod is 1*.cau60 lt=e 03 a plepuid verldirig cre mev 
ond genllemon. all Isa.es #,ct seelce5 in ./Ic•hl•e nood lo bo addromed powne,•t ule 'or which 'Icy 

h= been tile fal:·,vng Soutn Alr cds erglneers o·,3 Iho drivers of or .port(]r•] ole,q f•,•r•ing -ris kind 0, 

11*3 clillcul palh ./ It 9'ouk:l ulso be rerranbered 11,01 v e 'e 1.7„ Crea||Ing oceralion. . 2000/11: 98%: 20012 99,356, 2]02/3 95 7% 
nlariagirg (ii,f elect,ical sJuph,indus/d Rfch// 80/ s ....... all focil end 2003,4 -OT,56% 

Ilie •#al roe It pk• i'• Soutli Afilco gclerr./1.... 11.1 kxlay.. need t. be 
It •exible "flr i. so lur to say lot / s en/loil 'u'lic' us rur iriing (ii,r 'De,al ans 

loco gov€¥nment a o .ioink. cha•eng,il[J occording lo tho oquIre,reits and se r,04·v be K. ri# 'art 01 1!1 IS Succe 

ond extremely Complicolod operation ullhnte, Ihe ./rciol.... concerod sto·¥ is Ihe work of CE[ Dcnie •,ar• W,ik I 
wle, ae sorne of the caluolling reasons h,5 teom wro have had lie most 
1,1,1 rr•crivol u,5 i.,mal. r,vclved Forlunael, We connol igno. tre fud Ihot we c,0 0/I•tan.Ing ...in conlr• r..no' IS 
I /!5/ have 'e prllilli of worKing w li <3'.Aho•:ed'll,occistltutntogupplirltrn.Il pclilel¢ referred to as non tecnii,cal :Ase6 
corrpeler, off,cloE who 0,0 prepared lo distnbae (]nd .,er' opploble] gole.le go 111.,Ign mer cneck meerng sysle,Ti The,e 
1110 el,a ml' to er,6ure tl•al we lin o gcod electlicly c 'hermore iho conshlulkx, states ore otre, is•les not 9et reso»ed GL ch % 
buNross Tnese ofick•ls that ore eager to meer we sliucture anc morioge . 

st[]flond#0•111'llcusbme·5 whlch•on 
1he choller'. orKi ie5consi.• 1-1 adrn nis]Tcher,. 3 bldgeting crid planning we elensle proces' to d./ ]ta 1 0.0 link 
foce * Ity v.tkh in Ihis Yec]rs oudge- procE?I'l l gil pib ·y to le baGIc nee• thot ihe Improvements local .veinnet 
moleS 'F> 48% of o., ir·corre pl'l a n- of lie comr.luriltv o rlio [Nornote Ihe *rk]I has roode n 11,8 Ae,I•on of wotor shri,Id 
role o c•ir ecorony and ·n If aly cltnger. and econorTlic developme,11 of the be iookec ot .vhen considering -he 
look as Ihough Ihey may Nifoaton comm.. our distrbut/n of electrloil ' vo. w.i,1 1/ b. 
perfbrne,ce, Ihor you con be sure Ihat we h.O.:Acto•08),pur.'6.|Oh(A'ek,Irk; gle' hord lirre .1 vi. E,Kofn <>Upp' 
will take a good look ot Ihe sltuallon 'Ind v.hich Inc L•de lifolli. taliNs for boN¢ 0•crn, 'Es ond r,se the issue of elechk)it•I 
"efulli, cons,der 11'e ImplcotbrB . woll cz %'../61:n 9 'e /(*rnllon 

./ Clfy Is Involved in dIsc ••sslons wllh a 
- * legmrr•le complolnls Ihot loa• local economic developmert (IF. 

COrn./.01·0,10*06/111e COI•511•Lt•nofo 
gove,nmer,1 has rd dc/* fcosi encugh tli,ough special torif'• for =lego, Is of 

500 MI power pont 11 ot COL I be bu H I 
espec.' l le ple,iou* disadv.]r'/od rommerck]I and I#Jitnal /68fs. To dr) Ihs 

1'60 stages whic, woulc hoa molor 
convy 1% reeds to be doa# v,ill, Vie *Imply wo,#/beule·o le[Joide/vair,Yof 

advank:,ge; t us he&e vi'©•d #,ckde: and do not hcvo the finonc/rosouices lo iGsuos quck ir*,Grilves wilh mai• Iriestors 
$ #le enorr'/us bacHogs Our Ic], bose These Is kyjude lhe cowls d ona End sevices I Improvements I povier quoilty Esl(orn 

We are? * al an odaced slage Of dbrusslor1 narrow Ind low. *d eqi'll/* 51·•ie Ix,rel¥ r neal SANS 048 gu delhes 
£ 0 numbs, I potanliul Ir'•vots Two o' irnumclenf fo meef flie wem'rown .h I • I. lechr?ob.. combNd.de gas 

cieoted by Ihe Integroled developmor,t Irese ore u le• cf,orTle s•,•e•eia,10 0 pu• lu,DInes Is Ihe next E-031 th ng to 
mill plar•. P] p,•ess Financ. cl•Irrl' Bo'hale fo*gneired n#le,scr• tne enewoll ener. ond SUPPOMIVe of 
...rrents lie for t•10 Chrome sme. ' lhe ./ and c...... simply rrans •he <¥OTO PlOTOCOL 
slage I 67 MW. and stage) 2 -0 lurlher thot r.uly #uell,al Iequl,oi. enls are . De./,iro [skom /Kpendit'•18 for le' 67 MW../ .- p.dp mlll sk•ge 1 130 NAN delu,ied Tradlilorolly locul goverr menl hc lines Wolim area 
and stoge 2 · 240 % Bolh Ie[)rese, t ie•od on eiecirk ily os I source 01 leone . enormous capitol Inve•menl and job ./Drpolor. Ity.uu'lowlhecllyto 

or d 1116 h nol goN to De e,ly reploced I 
creallon ..pulm·'ll/5 .......own enter nto long terrn corlrocts with 

0 'lern ..elewe do ./ve con/l 'b I Ovestor6 if T·,e quuslion is who Wel•k; harldle those trey required .oranteed 
16 901 by Ihe ./ g b a RED. bolir. 

nego-alions h the fulure? Wolld Ihe¥ hcrve quO|ltv and cost of,upel¥ 
sesson, b# an opporlurily '0 explore 'rorn 

11·e le urld deternilriullon to a]Trocl I. type 
IN, pe,speclk'e I I vt)for,1 cr,d deve*ng Tne engineers respo. le. this prolect 

cy Inve5·menr WoLJId they 0,00 'lve ihe slills 
ely Ihe cavallages. dIsorvcritoges onel have hal olso ¤ scme'ha ./.atlng time in 

to do il•ls? We Je piell• possionule oboul cons.........cho 101.....rne dec=.m ./2/ment an' 3=0 0. 
{u develop,rqrit. 06 I (rn sule your of<dals 

locles/shole-,you Weh•eseMolzconeen.6•tolou·ON|/ 
ond councillors ale. Re• ullon of .collont to.I. le 'easonclle 'equesls or heol 
16,05 #th Eil.,n M boen 510,4 to Legal pe,speclive suy ·le Industry oolh In te,rrs 01 price anc quo Ily 
leastand H dues not seem #hot I ek*31 sl,otogw 

One Impork]I Issue rege,/Ing le REDS S I. of suDP'/ Consu·ne·s .¤eclcllY those wno 
Iogc,drl .porlort k ./•rlont . In pkle 

legl•cn n resped of carlicipallon h# lot Inlen' irwesting hlgr, cceal 'mounls. have 
teer glcm*10*A U will,1 ¥,r,Tri ¥t•3; f•i,0 Of/gse.probloi•sdofe®pllele a light tc know what Cost ....2 n the 
M choce... M•elhe, k> pallcipale . raot med url and long term cria wl• nol ,·Tlo•3 Electric# hfcodern our -aw bo* Iii poes 
someth'. which rn/¥ or .ly /01 uninformed le'lslor. be (Al abilily t. iase {;clo•U #ough Ghenglherling 
proctic<*We, and could Iii on' even' be our bolonce 6hee' orid 1, or 0*hernely TI*• cdllca role of decision rr•kem i. tte 
foiced upon us through logislollon And lillil./I .... it comes 10 'venue 0 0/trical supply Ind .1. butlon Irduslly E 
remember RED 1 is or, loway 80:molhing co•ection I wc•lcal wld {*Jr credil Iat•. an impoilarlt pert of So•th Afrlcors 
1.1* tenYInotor ' from tile movl. 1:J.enily A] wold bu 11 wo dI' rot reluiri Ihh economic £* I 
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Benchmarking in the assessment of 
distribution businesses 

bv Den,id Buicv. Flo En Cas'ro Ond Cl. Jones .Inclo• Knight Merl UK ona Ausholle 

This paper altern. io bring logelhe' c number of issue8 releyont tc the aeterr•nalk,1 of emcient le,els of =ptal investment in 
elec•neal .Ist,lbullon buslneMes It dia# upon mo Ele•ling techniques employed in Ihe Ur,iled Kingdom, Aus»alia and Argentina 

and *x,r inloimatlon a•allable la 01611,bation network operators and to ene,gY Indum regulatc• in Iho 5/ locclions 

Whim 'netech.Ique' ..' be ..Dlied in conducled by the G8 ore g,0 legulator Scoltish ./.Eli-/ 

olher lurlsdictic·ls one of Ihe key 0'gom, covered'horigeG to tlk, cuges 
0#stril,•ilior, nelwolks. copltal expenditure doler.Inonts to tile Lisefulness of such k, usa e./em ord Ito u Ilmiled extent) 
IG ger.... Clalf;ed as 'llols techniques M access to the ecessui, ccJnrecllui•• The dst'I[)]tlon oricecorl+ru 

netwolk Inlormolion he p(]pef Ilmily .plaws •,as based upori on a·1*6,6 of the hisluric I oad ./.ed expe'liture. w•,ch 
lili be·,clmor<ing applied .ring tlie 1999 and fo,occs! business coeroting ord provides now connectiors ona 

reew ul me 88 dEMbi,110,1 businesses ona cap,?r,• G·*ponci•,jie requi•ements upd i.ink*:emer/'u meat ./. g,0." 

gives o. ildlcotlori 01 the ¢iller level ....sed e.ilcy g. r• I ..........med o•.criddir' w iic I 
app'oach thai cou d be odepted b• an includes os•et The disl,•i•on replocerfei· cliargoG 're pol. itedto van• 
erer/ regula'or w•en presented wil uoch so'E?7 requiTer•5 Yeu i.cor(ing I Ihe forimu en£•ol und c RPI X 
com-,ab• info·rr•lic>, .rn o numbel of 

*oe RPI is the ielail Dn€PS inde' .laron or,1 sy#em cortrol 
&* dil lion / 6es The C•)per in*) <,ld X Is 01 ef'KJIe'x#• T<> - I • 0/ suooe exeerd:.u·e wr ch 
t•1en goes on tc glve on li•dica¢Ion of t. lbs form . /le =cntrol ho5 ed....... reGults n , i,p,over-,e,il ol ie ,(ibllity 
I•vestrTier I dec sions thai rroy bo Icker price icauctlons os wei! 06 qucllty pOWer 'LJO|!TV Ind cu•lofro, so.le 
internal -co distribullor ouslness bused irnprovaments for custorre,5 - 15 111,8 tyue o r p ·ac/le on eleme' of usse upon -he uvulloble ratwork Ink/nullon coll. lihcli was U,ject to curiu·.C,1 In 

./.rnent m.v be incorporole' in 
December POE,3 by Ihe Nalional Flectrl.Ily 

Bcckgiound nA,ork minfoiceinel. /Iveli . ae,nund 
Reguk]10 i·i Soutli Ali,co url i5 Ille propcsea 

glow+h and As conversel' Ie. locemelt of lutioliol :cvernmen/ve I. re{3Jce buls I Ince'll &]sed Regu:otkr of botn 
older 'le' rfluY wei dell' Ile,T en• dcmonds or their expendill,e. 'hae is n Trnnsmisgon or. Distfil•tion 
in (] iall' 01 supplY and DIso additional %<le ·,end le move elect,cll, 

L]nce; ·ne GA dist,ibullon pdce colli• eview. ..... cop®il if ./5// le ....ploced #i•ek•s, ond ome• I;Itie5, from stulr ·. 
(ygerr i•,3wed ·I'Ecast expand-Jies on like 10, I ko basis Howevel. wher taken pr'.veown'llp A-,hescmelirr•elheel' 
o• o be . reouce cost: I Cask»e•.A to Ihe 14 dis·ribut on companies n Great overill le./.ficalion of...... /0 

enhorce quill of service, as well os to 8,110., roveling Mho years 20.'01 b 2004 the Ihiee coleguri/5 i:er•I'led above is 

seek to lune ilvestr.ienl in Ihis 0&9eitio 05 /11 In .i: paper le describe the lenerally relutivoly corisiale,•1 between 

set,ice aeo. Ticnsm,ssk.n and aistribl•lon lecnnqi,es Iliul %/ usc. iri Ilie rev•w of companles po* aJe to Ihe discipline ancl 

t}Jmnes6es are gener.•I• considered lo be Ihe c:]pill extx)n•/fe 1€*ecosls s•*>rTUIe common proct,ce, Imposed on such 
companies S..r nat/al mornpolles. as Il is lot by each or 1.3 economic peric'Ic comprnies le to pilvolisc,Hon 

for sever. COmpanies 10 Compule n Ihe pile =Ill re/Ms •epilposed fo, Soll I. -he /05/ 0' Soull Africo Yine. 

some geogiopr Ic oie• Jnder such Aflial /1/1 u proposed 3 wor conh' peroc dist,ibutio• reN# coera·016 maY be 
con/flicns *nere is a posslb!lily o• abuse cf InihcllY 10 , r'ir irihe tlie r.k 10 'll siu .hcldels, MisloleallY qute dlfle,ent. Q cerlo,9 .giee 
molopoly powei ond. ....1 cumpelmon p= 70 4011#·g ori . longer, 5 wei con. I regul¤toi guldanco ./.be necess.Y 
there rr•Y De Irdle Initntive kir c(*10]n- period whic/ 011{>ws g•ca•ei GceD' for to ansJ,e thoT such inlonrcrion is proviced 
to reduce co* or imp,ove eVIcier• As I efficiency gakls / operators wllt• •eS.Ullant n o ......1./ 
consequence It is necessorY for such benefillew o 

An Inill/1 reve' wa' marie d le underl,ing componies to te sllect +c sorre connol 
GB con,x. Ina.ls dnvers/'ll c. ol Ine chaiges mode to cuslomers. I. ihe 'cien/lgcumrra r.mb€. 

United King dom ond n o nurnbe, 01 other Ecch con,)on·, was ,(4• red to ir•reased aJbmlt deinanc Its ./movemants from 
or•9 cliea lo coun// pfice cop regik]Ilon IS oppied capilal I *ion] uloris ki arK>Ire• rewor,se ard to •90 1he need 10 an 

'luwag InceMNes. thecompall./ exte-queslionnaire I. qu.lornaire .place ..Ing and poo, lerlormIng 
*'pment mis reb:n ericec• savIngs Tne Price Conlio!5 (nmcaTed responses Indlcoted loiecal inves,ner, 'Ign,lcan¢ 

d;fe,ences belueer, norn/1•ed /*pencilue generolly take me lorm of on assolrrient pregrainmes tot'lling m lie th'n 
forecasts I le .a,io. corpolll of requlied Incon•e .Itli u cont,•uing LS $10·billion ove, tne 5·year pelod I 

eQuIrement for ef'ick.. gail•s lh' acl o• there ore 1.d stnbulion corrlponies In Gfeat nese va lances we e ollbuted In pan to 
0 ./. ·or con·.emion Bilta n. there wo' o good Oppoltunlt'• for speclrc compan' enlciency sovr. arid 

benchmo·king cosls and pe,foirr/nce olso 10 'aclors o•Jtilde *re companies' 
Ga •egudoly rev.,v pieces even for r,evorks or, diverse as the ,igh Conlial. especlo 1,/ dIMe,N leve® 0• growth 
1.. .guloto'Y revie,0,5 of d.,ibulion 'le den'l largel¥ under.'ound cable nelwol r customer numbers ./ demond The 
coMfoM I recomed......... 5/eo•s 0' 1 c«don ....cih, Ind le ,ur'. weome- de®Wr:en' of ne' ll ....6 10 -cord Ind 
The 'rlid dis,ibutlon price control cffectea, Ind iorgely overhead net,·,ork of cro,Ysu better the condillon 01 ner•ol 
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ass.6 -d bence replecene. d slib,Jied energy ThG *chonsh g was shown A v:o• •us theril on le lin[*.i. 

expend,1/0 was Idenilled ou In Impotant to po, de Ite closesl coire otion of the projeeNolis of rl,n[™ 0' new cLstorreis. 
bet, In #le ·educea expencil- torocosls mo:jois of·*«1 (nd W. aft¥/:6•1 10 801 lir compo,Ing Ihese wjih httor' tends of both 
of sorne of le componles aikwicd ood ledod exc€*dI•Jre Due to tho c"lome, n.mbe. Ind 'rergy 

diff// rati],es / the compony electrical consumplion The evIsed (clocasts 01 liew 
Renchma•king • c<]plial expendl# ilu•orks le •pe'luie w.s r•Tnul./. ly cu@omers and tlie MEA vak le •J, cush)mer 

Garril.. Ihe rotos I 
Locd r.0/d e,pend#u. ./.ce 0, .. wu. Ilion opplk,d to derive a ...ted 
mokerrent ' overch ./perK./. pei le' c.,rarrer emenditu•e I.hoL,[d & ricted thot Ihis 

The growth Ir powe, demand In Gioot wil i modern equivuloi,1 asset (MEA] eercise lig111!gnted sorie SIgnilleaiIi bil 

•Ilr•r is low •h ove.I (]nnual lorKI tairn value per cu*mer or*1 il••onci• C•uriges i. cusbn*3, number5 
. ich '. 0*1, duo to 0%. .ves 

gro# .peak•vi. aridene•derTier*ls I new 'Lishiess ..encilile pei low 
•th 

being unl¥ 06% %0 1.2% %ec.. A cus·omer wilh the MFA res..10 morcuirig 1,/ acc.acy o 90 Je ol Iho 
cListome! iacords and connectivY 

rlio<lei of rrliglrial cos' / disilbu•lon medkfm urrd low volbge assets uor 
c./omer network developfrent p,3, odlitional . / Ascieslltuf tlielood reatedbericllrno kng 

demond was lere/re not cor,gld'ed to Ir• so loing it was possible 10 'Ifferer/te proc.s, Of/em ./Jected c totalload 
bo 00'roprlote lo review loodicloled between related Noenclluie 01 US $3.8 'Illo' new busirioss conne'll// 
ox©endiluie in Ihis .ance Fumilinlore eKper•ilure aid 1lie [more deoo seotedl Sig.'lly lower tnul, the ./.regote c 
from the ou•set me shee, sie and scoe I 1ne companler yorecasf of GS $2.3 bdI'on rankorcement e,//r/w The MEA volules 
the net•orks conceinad prec uded •,ere oblrlined by r-lyng the g.Je,-tfles [i e Ilic allowed e*per,ditJio w•]6 •boJ' 
de./. modelling .. modell / 0 the 88% cf ncI forecast b. 1he of relevanl ossets. os rleclured b, Companlo•I 

c•mulative covolooment cost pe co.0]ne. •Mt, 1•,0 colic•pon....:/ blon·locd reletea exp-'}ure r]. additional GWr of dIstilbuled en- Nped;fle unit costs. re Lme of 10[A/cuslor'e f63,ak.DEVI*moaulung showed tfd lood Tiovernen'[churrliother is c..ide,ed tobi on apprc:pilate ..' If 
Ihan lo(,1 growth Asset reck][-€Mnert 15 11•e p inam! COrnpcner,1 wos o relevQ,•1 onve, T• cna1acteri5ing'Inspec•fic nourl cle 
liend line on :Ig 1 stiows cleolly 11,¤t thele I lo•loaa reicted ./endlt,Ire other Molwork to whch ihe cu#.merls corlocleo 
is an appia.obie element 01 e,pen'llure corrponerts Includ. expendMurs in ies:ect whall,91 it Do a hgh dark:11¥ urban orec] or b. 
lh. Is 'dependel of lood of .*r er•.ton,rer,1 dv€,slons ond nelwo k gro,4-·1 d•3nsity 111 c] p oviolng of course tnal new 

mor>cgement c"stomer corne/*lor' ore 

thernse•es con•&•nt * lho The t:asIc cocess of len.Jorm modININ o 

158§§§§4; 
eel•/ c Jslomer ciN,lt• Ilion FU assel ieplocement ..1/ 163[/iernents ' 
2 shows expendilurl per cente.ponmecrossm.Miplicar. fraeoch 
c...... prolnlion d /0 ass• cdegce of ne osset *1/ • a gvan 
per ..Stomer MFA VOue for Ihe oge witn #le *surned reclacE,mer ' fale Ir 
'ree p®e -trol pell 'x' IN,t age 01 05,set, 1he raut feplesents me 
1990/91 to 20C405 Ancuelage •ourneof-hcutassetto.repaced 'Jls=et 
vo:ue of .....1 0.8 Ind unly I 'eplocement v..me is11,en .ultpled by ihe 
Irldlcaled for (,114 corriponio% aporepi,(Ile uill ie,jocefrant cost to 'Ne 
reflectir. compallesr overall 1he es!!mateo ier•ocer·ent expenditilie. 

0 500 10 0 1/0 2000 2/0 MOO ..der,cies and ex:xaclohor,510 ./ .let category 21 me dorninal ./. 
drive costs down. W+lou· such 

*11,{GWh) colegorles are Nonsformers •tchgear 
savi•gs It uould otne,wise be Including subst.lon clvl works• over#d '0 1 Cumukme kxxj rek*d *vd'*od /*al 
expeclod *t on along term lines undergiound cot e5 u,•d gwvlce 
I:/ lis vok.Je Vi'=lild be Infly Ccnrec·cns I cu•crrels' Ir¥.udng iTaws 

Vieving expe.Clldre In a 
8enchiria:king I emer dtwie 

./*rm b./ 

r 

also allows 

19]Nal 
The expendmure torecas, of eoch der,Dlmon '0·The unev en natJ,e of.ore 

soated reiriloicement company wos ie*wed us,•01* deep 'ollo* 
d. 

use dal ,»'loel . e*pendi're with #e ./ tuch compor,Y 
C 

of MEI '.0 Jes liso Impillv I asset age p.,le data breach 0/6/ 
takes .. ..couri' le hs'orc cotegory (0Dout 40 indlviduol osset 
It*I of under ul sed 0560/ c(•logoiles weie o ial·/sed, 

11!111'lil]Jil! andhence•churredload• In . as...emenl......en#age 
o corricany's system FIg 3 of ag•enassetpopl•allonrepk•ced n 
s•ows the noima ised new 

a liver year] and 
business expord,Tule b•/ price 

I unit replacement /(Isis 
41 2 #•ed.....<08/dea.McE CO••O•28* control D.I. Ind irKi[ZOIOS a 

b milaf level of Correlotion to In odulknon Vldependent dulabose of i.*•11 
No• cl•jome.s 05 -* * #lat i. Fig. 3 In plactic' a me•url latne, cosis w(m .]150 establhned based upcn other 
After Irtne' c. 1*Is o 'ston' c. fOre(X• ihon ur {•eloge MEA •akJe per cuslor™* known..4|el .... costs qncd esllr·•aled 
expeldltlie. the relcmons. oeh,een r,100112 was used so ·bal eltremos would pcl equipment I. Iled costs based ... 
.lu. and nunters I ne•v cult,rels offect le odopleM benchmaiking .»|el blidgel cosl klforrnollon Fia,r Ihe 
1405 hlrd *0 bea mr,e sloble Indlcae,hon PoSI'Jon dcro proi,ideal by #le commfilos. overcge 
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CB1 can help you control your 
pumps, motors, fans and conveyors. + 
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and manual motor star Iers as well 
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CBI Motor Control before you lose * 
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this ·bor chma,ki,•g' pluces' is presented 
I. Fg 4 Affer due cons/clion with Ihe 
companies Inc allowances mode for 
eirendllure to ieplole colal ... •d 
*chgeor types wilh parliciJIarly pooi 
porlormance or sofely .cords Olgen, 
prolecled nor lood related e;:pendi,L e 
/ '6$5 0 [)111ior, c.Int US$6,4 billion 
fnlec.]St b¥ the cornpon. 

Due to conceins ...0 'Ignlirant 

j1jllll1l1'1''l ied•ictior In I owed expe•ottire coul. 

result n a deleved Ubow w.. of 
e.pordlture, # 13 ...mo.. r·.del *15 

•1--•-- 41•• employed to produce / Ing tell 
F,3. NoATo,irsedne·,bushesse,©eroUeD,·Ar*:ecoN-ci,:eqcd pioje=tion o overal replacernal· 

exlend/le ./.h I' 3.0/n i. Fig 5 Tllis 

../.- ....•1.6.-lan C•,•nt•M.Ad- Indicates o sloMY •Ising Ire,•d ir,;IL]encee 
porliculaily by Increas ng ieplocoment of 
tiansfofnkim and uiderg•o•r• cables. 

El- -€S8 Ci,£]Ii!y of 5,•ply e,:pendilufe 
This expend!/re is fccussed on reral/KI or 
Imp'ov Ing e•,stlng levels of qiallh. 01 supp" 

17 [loS], essentiolylhe numlbe·':rrld'.IC'/5 
0 5'lly I. upHons For Ilie puposes : 

the pice cont ol review. 410 compor,les 

we[/ required to declole sapo•cle 

Ir,vesli,or' proposals for a 

. 30./.se ./Noll'/tho. I'./.ents 
necessarv !0 ma ntoin the retwolk in Its 

1-:B«.C==•CD® car,/1,1 furictlonol corditlcn Ind 

·11 • Qua lily Me¢.. Case' con/1 drg Ihe 
Bo• Coseor:cl speclf•d Inves!,rnlits fer 
Imp,ove,rents to quality of suppli, 

.4. Asse. en'hench-**gme,- logelher with ihe co•espanding taigels 
1. lt*3 irTip,oved *ol'iance In t. 

weighted replacoment pioll•es were rospecil·04, F•om Ire re.IDng ... med. case of Ihe DpeR] ievie•v rolher lh.Ii 
es•/,ed I eack scecr•c =et c[]tegolY cosl Indedrg fac-or was oblaired Ir• so berchmarking company Qo: 

These Ehowed average les ./1....lf doing expenditure proJectlons uve,e proposa15. a comparison ot 'he costs 
ory./. m. n those es'Imaled ./.3 n=:Irn...l onto a c...• comcany r,icia * Deneftsof Ireccmpanes cds-ng 
empoved by Olgom al #le pre.louz Price ccsl bose *nlch •vo• no- hecvilylillkanced o. lulure cuoillv mecsu.0 Dro•ornmes 
conhol =ew •1 199Z h> 'view d eoch .our own cost dat<]base The asset to improve .PPIY Inturiurtlon 
com©cry s e),p,«•lue./'er based replacerrent menchmorks crid costkldedr,g perlormance ¥ics underaten. The 

crl Ms./ .met ago pro. d,to. focturs for ..h osse, categorv ..e len ... <·e calcu.ed In aclr• E •E 
epplied to the 186pec#ve expend hires terms us[ng i.e cancel 

FIrslly. an ossel leplucomon· senchm. prqjected t,, 1,10 rrcdel n orde, 10./.ide c Custome, Oufoge Costs .OC) 131 I 2 
folk)' 101 ie,Jlocement qucrilitles of each 

cones,:clxlm Ir/10/ of rO,•4CaO teloter• he,•ce oro•ded an ir•Icalion of the 
(15set calegor¥ by comporirg experd.ure. A flow cnuit piescitation of # I #*og·or,iriies co JIU 
I I projectlor / expep..e based on 

Ihe weighted r*corrie,•1 ©rof:les and 
Ihecr,x]nes Jnlcosisfc, eacnasse' 
ectegony Mlh Ifle 

I coraspollng e...... fo,ecal e. 
nie 0...1, 

By compo.g the roros 01 le .per/nures 
lai each osset colego,Y ny company 
medion asset ieplocer,ent betmorg fo· 

quallies were cht'ined 

A s.lor c.mix/son of r./ce.ent cosli 
wos then mode between the expenalt// 
de!»ed from rlodelbng.... companle' 1 T.-W /*I. 'I./..•i.'-I 
unit Costs and our own l,lit cost dotobase Fw iong·'erm#end/ornM·/codiekjeae;m•Krue 

10 
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be corisldo ed I be cosl udified In an 01 under'unding urises il 01-=t-UG,kdch-1 
aos•Ile. rcmer lon corT,porative hmis one . mofe of th 6.t,w» bi,-1-wi•,rd 

rew'k•ed busi,•u•ses is I. .,1-7/r»oop.ra®•Ih-•,0 
Regulatory benchmarking o•eiview 

serioL.sl¥ urde,·spending 
The wo,k descilbed above vias emientiulh due to finarcal 
undenaken to ossisj ··e OBerld(N *Illr 

weoknesses end nance 
' se'll .le con,yol . 0 lolal 01 14 del{]ying necessa,Y new '11. 

dis·ribll'ioncompor'. Tooll./.ent Investment SJct• a t,Jsiness 
1he high level <*,prooch od•lor] was 11. could be seen as beiig 
result * yii,metry 01 ir loimallop supe,eff;cleril. u,•I -hroug• 
be.een * regul•o, and It u ..1.:a the use . .enclmarK,rl - 

bu5iressesr witD 'he regululof heir,(1 depriving ils peeTs of o fi==*-44®dll[I gene. IY considered . be .' 0 
ccrre¢i Jevoj ur lu, 0 -ig In 

/5/dvontaged Dorly o:def b m.... distortkns F, 6 OpE•-oge gotons® 

Due . the competillve nukre 'i of Ihi• tme benchmorl®g 
Clbl@ 8• erail,0 MT 

irdependelil' owned ci6lributon was und: luke' on o 

businesses ·Mele moften only a Imited Ivel p....e ... 111ur 
of collamo•otion between no..0 ovelage basis. One o' the 0 
d;strbulke. bu.ses Trls level of secrecy ways of avoiding such a 
arises floTT1 0 degree of Insecurily MIhin s•ler sllucrt or Is by recui,ing 101 1 1 1 
businesses when luced wilh potordin, rost,10 CCmenksloa•Oblish(•1. 2 1 1 
./els florn com'Inies .Ic• nly mairt•]in adequole ne. ork 
consideT theinsol.·es t. be pote, ilially Dat-er 

dutobo5rs ord To oud 
asset m..]gers .'an le s'Ing tennis Ind 0,1 

s•Jchdo'c]Dosesonoiegulor hence obio ·0 obtain o beHor leturn * "G . 
basis Irlhe coseof 1 collt' 

c... ..chs]Iwe!/.0/possible fo the = = 2=0 im' -- ,®, * 
n•estment regulato, to reduce the Infoinlation management 

osyrrmetry by requesting compoiable sbch dota bases ieed to 

Inic,rr•len 'rom o 1 the o•zlr•sses in *E Inclk de a iegister of all 1 <ey 

of Loril,4 onduldellok.g ber,chm... €]6-, including delila of .7 Poull fefs asset fe,Sle,r•egr 

05 discJssed olive lillieins, the Ihel age and conaltlon 
regLotor cal establish cn opploach Iri fault iotes and *Ir and =in'enance monllor Ihe hoaltli of the neTWOIK on' 
whic,1 le ind(vidual oushesses a. expendi• re Ofhet informarion mci is hence avoid ./ to cus+Imers suppNes 
esser·./.c-ng to iegulte each 'her I needed r. ctes 10 The 0.-uci fe explly wh Ist c 1 th e same 1 me avol cling 
cle(]s 01 cop!10 and also coerational ./r..1,0/ o. such assets such Iho- unlece'saly irve'trnen' 
expendit.Jie e,oble loil... 01 :ell.emern elli'oi 

Or• of the output measufes tovcured by 
In sle"11/ns howevel. le regul.. 6Kpendltula con ® developed. boti In 

er,emy 
ma,/ be underfur·c ng ilie industly ana the shor» and also tne k>nger tegu otors E gLolity o' suppi, term 

euentiolly co, tinu,7 ol supply To cu51omers. 
hence placing [t ct,ist il he aoas nc' Acve Mor,zons, Mn access fo ie,#a¤le 

acce'B to adequate into nation obout i. rriu·ion ot I.ls notuil re energy ko.ov•. • •us ille ease * le GB ra' 

Ihe r•ust,y Il•ot he is iegulo-ing The rls' regulate]r will be In a posmon I occuictely ne,wolk. me••s Jre, 6 Jcn us network 

•alc•de=®tion Regul*ly 0&/ Aiert.geOW•1 96O•43Nlead5 =ga %Aver# InlticM 0*M 
cuet •cl•-nt expend- . 0/Hao.] - 0&M PI•nned/&W E©-d•re 

Ille co•1. I. 6 Re) [Ind Onleode Exper,d•uie Pa . 

(96. (96 RC) 

DrnbA••sub.•lions 40 8 06043 $0./ 0.8896 35.C096 •18% 30.0[196 0,3696 
5uo·•#rdars.JE•lon 
=FWIheoke• 45 $'8•64 $251 137% 05,00% 1 B.6 50,5016 0,93% 

Circu'Ceal- 45 6428.48 61.81 04= 5500% 0.5796 4546% 0.26% 
51,07cnrrasor •dallon 
.r.o,Tners./' Chule' 510186 Sl.1• 111% 35.m96 1509G 64,C0% 081% 
2,!0..=I, 111•fO•13[& 
atopc•cngers $233.0, 63,/ ..96 35£096 2,2096 =% 1.% 

I. Ils. 510//20. 
sul,tolonplm·eollor & 

45 $1 0;4.67 ./ 0.9936 M.CO' 0.39% 62.301 0.24% 
1,/r•m#& IS 
lat•= 55 $370.. 30.10 45596 3&00?6 aul 38 4096 C,Q796 
1,(ir,rnkior I•los 
'Ird 45 $159658 $4./ /30% 35,CO96 0.41% 3,70% O.C296 
C•,bukr Ilne• · 

55 5107203 83571 338% 35.0096 4,50/ 178096 0.80% 
C•©11110,11»'leg 

1•Siparl $ 63530 $0/ a5796 35 C096 a77% '... 00396 
Albal 
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availability con be mninto,nea ord/or expendillfes The extent to which the Invest,gote the Impoct I -aigeled 
Impfoved agoirig h:Gtoit level• by do oyIng relo·onst.p con be dete,rninet:I is a f.* Investment on /09 

mointeroice ond other essential wols o• the Inlomnallon ovollrible to t•*3 sys-erTI 1, Fig 7 a total li four undeigruLrid c.)le 
Wowever such an opprooch con res,/ ir op-1.1/lhocoseof m.ellk•gthoth05 

ieplacement sceria,i•36 *ustlgotea sign/lant lisil©lier 0- I.ter Ilines Iii Iril been underl.en Ir Austiolic the 
ag431 .91 n hockgiour id 0! coni•uing r,etwo K cose of electricd networks vilth u cor,{41 re!01 onship lias been assdmed t. 
.•/Dmer•. As c con<ca It •r be 

dog•ee /, componen- edundanc, Incioase ...nortloly 'll age, -.:ch is 
se,•IrornlheP•*t)Cose E,crna,k>1Jtho- conhrully of ..# may be ori» norg noll ge//flil¢ Cors leni wi'h equiprne' 
ihe ndaTIon of ne• iinde,giourd cable, cflarted by inereas.... rotes Howlier ....Tes 05 ·hev opprooch end o' life 
ossocded Mil the dernand lowlh Ind le alcD f•Jullrc·eG m. t•elhe•g . fo,a •vel re•e, 10 Fig. 6 below The l arre*ers 

of ......cament Wheie 'creasing of the macel and 'o y enon co,1·loctionof ihe only new cu•or.les# Ir, u .1 

k,Jltrolosoreonindicu¢br o'opproolng inform.lon focal,y availoble Is /0 1100¥al'fou-.e· 

end of I fe il I Importarit ./1 Slr n Irformation cvercge and fhe in,Nul e•pected 140NievfN. if Ihe of'cots of the ew neDnork 

is 101 kztlhioujgh averaging suct, f.ilt roles *ing ond Moinlencme expendilure • •0; ••••d of •fe leplucomenl 01 I'le olde[ 
expiessed In terms of the ocrois Ihe ./le replacemen] 05se- p.pula TIon In I co[Me essets 1 akes 0cce ·E5c43.rio 21 0 25% 
voILe Ot -hat c.ssel 

simili cl•egory ma ..eosing operononolurid fol r fault r<re occurs Olher scenarios ore 

r™]Intenonce coGIs shoul also to ieknted 1,1./cose ofihe refelenced... le..t c st> presoplul wllh vor0rlg degiees of fetum 
lo osset ¤ge bose u05 * ed into 10 u=el cute.. l' It Is recognised nut li i 0'uger,lirl sl,mcor,t 

For each of these In the cose o• the developrT1er1t of Ihe Soulh cotegoiles or; /*.ge penomes ale ¥npc»ad or• pocili. polioln Ing 
0// spend disl,ibullon compullies, tne,• il is cler,ily Iso dI'llbutior netuorku, and the perce'lage of the African 
Ropl/cor,iert Cosi 01 Itio assets imponal»!he compur' IDlE liia +-On was possible aggiegu•,or of li sloricall, 
colcuk,ted al •vell as on inilir]1 expocled C)&M lo Indenake .ch Inalysis i. a ./* way 

sepalale' mmi blisnesso* # b equaly sucti ttio· il con infLerice li·e regijkrci 
impoitort ina· ttio inlo,mollo,1 clilie* cart Ule e:,peldltule in eoch category le due 
cvoilable on Ihe seporole port& is not dilliled 10 /101,red colecliver Ind orT•eIgen/' •espect ·• „,0 appropriale, 656 or o#•en,i 

of sucP meno]Nes o· convu 51 ilylodulor nirie 
•on a lofge, operc·ing £:' i& oslabllshed (sloim) malnter•nce. tho kldio expecled 

for ts ovil internal purposes thi Irile,mution of t•,0 lype identitiod above Is C&liA o,clencilure was +oken to 50 -ried 
conse(,Joi•Ce of ceroi, i COL]306 0' adier 

cluoily impoJ¢u il in both .10 ietwork moinlena•ce co• 0·ily 0 10 . eNE'ency 
T}r **e or ·etinir' and o·,hcnE'ng 

0-/.s a. /150 ·. eg'lator Examp. I•to,rol molnte•,cice is nol of&,cled by 
ne.0{k In'.incTIon lilth 10/ec lo |59, Ils 

of *ore Gul. irilmlation cal bo put lo ./shment investmer-5 it was .clur.d 
sucios/ge,el•edequpmentfoui ralesis good.' 10./.Imise ovoiall ne/0/ c.s fron, 01 calcukA,n• 4*col plicmelers ue 
cle(]rly ewdant ond/or mprove quall' 01 supply are prosenled In Tuo' 1 

presents<, be ov. /111 lespect to dislf/lion 7ne ma#or prolecfs and pf<U•ns c·uplb| .mn™y 
rle•€Nks in A»al,u and olso n Agel,liria expendlti],e 'r now assets ond I· is cvidoril licrn Ihe w.lk of.50/led 'bove 

•oliroshmert «ere evul••ed wllh Cape' regf•d ope' liode oil 1110' kii)e of le dislilk*ral net.vol h 

Ile expeeled Ope,oling E•pendil./ .i© a le Est Im:. it I.,08 09¤cled 
Distiblition nelworks 06./ Include 

Sc•Ing• The f•cings 01 +' lls onah'& S was O ,;lir lhe mcegement a-*1 oeve,=pme-11 of subitatiors. truisb r=. Overhoad .. ...(ng of seoul $10 mliNorl over N. " 11'e ne•ork Srfillorly aic:h Ino¥,kxdge 4 0160 cotdes. and•hur-ulpfrant,bwl/10/b ¥eorie•!c,to,v••ods Th:55ovir*1(x•K.(]los Imoorol to the.....reglolion of 'p 
Tions=kon velloges All lese assel• ioguk) 

to 0.8% of le cupil,311nvestri,er'l in 11. relwo·k ana . I .feguors egains! ser.9 ... evel' moille-ce ·/.ghcullhel· 
poild mo hence when expre=ea ii terms dei,(xk;lon I sup,9/ quo 11% wlti ....led 1#e and Iha to'010&M expendrue on oss©Is of a'Gocloled revenue allowances adverEe IrTVQCT on cuslor™>r corrfo• * 

con he con'de,oble For o network wrllh 
reorelel™ a eavng CY choui IC¢6 scJfely and o Iso ecoromic Elevobprrerd The overage Isse' age of about 30 years. I•,6 " extent I which such B.* infornalion Is 

1,plcally eq.volen' 10 'toulli 3% pei yeaf Clearly Ihis 60,1 of or**6 6 IS Vely dependent 
d,goggieg=ted I oso Impollent anrl al firres of the MEI v.e ... u river.. 0,ni of ..1/ the q.allty of -ne doll Input however 
of .pidy ctionging m.ork IL.le Ind view ihe O&'.1 Costs ae or,uli,ourl to about i is evident thai such ...'.gs .ov De 
org• iis]Iloi, # b Irnps,to,•• ihot histonc dola I one mj,d o! D]e cdowonce T[w dep;edlon app'ocable when expressed / terms of 
not lo:t 01 aggfegcted ink> a (crm fri' 

ord retrn cn as;ets allowed re•.enul and moy weigh 
prevarrs 11& full 'age signlficantiy ..en compaf ng altern/-1/e 

Tnelevelof./Inlonancaof ar 'sse.Iries 
ne•,0,k nvestrnont Il t Ihererore Imporlant Re•efence5 with the /ge of Ihe /55/* Ine lorger on 
th¤1 1lie r•,Ir.vor• inforrr•Illon !& collecled 

a 5set is In %.ice Ihe greole, •ill he the [ll Ofge. Decerneer1999.•Duvii,waiPi,••Il 
ond ©ojoted whe••/ palble. 033©cloted i...1, Ind mallar,arce .... Electrlcil Suppliers 1998 '0 2000 

s 
930 any ce©iIci emeridlluro whic' reduce .#IbLtlon Plea Co,itol 9ov-, FIDol 

©oS - =et replacement Dade©fl 
ea ge of ossets will /,so iedl•Ce 'De Ploc€*ck' 

An exam©le of lhe poss ble re-k cluolity 
lintenonce re./.ments. hess savings 12 I Dougl. 2. 0. .... 'Ret,lemen' 

.supply bene,ns *lch irly be 'chle,ed 
c- hch-ver o•Iset Dy lhe o•kiT on of '.bo•lin#&**Plan-•rg of lhe ne. 

kiy lk;bu5 asset ,eplacemen, o,penail. to Ihe -el base Repiocemenl of 'sr,butic• ses Assats· ieguk# aadmonal 
03¤ w05 Invesrg•ed duili,g the co,•se /1 tariff aRED'99 aintancnce.per....Ibelt loss thuri napor 6•10 

rev:ew..unde.ker, n..... Ir./ 
ot for Ihe .sots fet*]ced /31 K.I. K K, Allur, 7 N Palin A Hotwrlght B 

cose d #al.lbuhon comcar,Y ir•*ed Coley J. 'Amesynent of C.%ferne Culage 
mgoedgmeN*•e...ions®be•een 0,301':rit r,31work ki'of..on ./em' w•Me Cosls di.,8 10 Elecli city Service 
= I,wes,men, and mo•n•enonce owl„CON? ana hence M A'03 possible . * ?ns·, C,PED'• Repod 285 I A 
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Practical problems with 
substation earthing 

I DI Herdil Gulder,hLys .: Croig Clark Eskorn D•IL-on Terinolrx• 

This paper considels the issues around •ubskilior files where Ihe soil re5,st vity is of particulo' Pool quality and mokes il parl,cularl¥ 
di'k•ultloochleveowileins.lulion Theiss-swill*e*amlnedorouna Eskorn·spl•nad'Nonde,kopsubsialiorwhlchsitsonthe 

Bushveld Igneous Complex whe. the earth res,stivily Is .e,v high 

Objeclive5 of *#lon eaith eleelrode exc••glheene,•Chng//e 
design a're•el. When on cnesler rlos rolled 

tle'es//planlitwospreE.9 Sder' . uill $1/1 f u, 3 .i' kers oi 
vulnerohle 1]I i• Is repkxzed 

I•ekie•1.* conne..'ed 'Irt 

Sub•lutior eo,ming plays c elk,I role ir, the 'uccessful lightning proteclior 
. el 01 le e.'ormint whe,1 o phose . reqi,iia thal 5urgo <,iresle s ore 
ground 'aults occurs I. or clo•0 10 'e pilled ir .he co•/.1 pOSitlons Ir 
s•stallon ThIBimpccton/ofolyo•5•' the s.bstefiln which inclual all 

insloe #le subs'aticn as well. the safet• of points wheie Ines exil or enler Ihe 15.16•'01(i IEC 4.1-1 

stat' 0• subslo-lons ond tne focloliesol 8•,stahor«ricinoddilk)ntlersure 

cuBtomers connecteo to tre foulling Iha' the travelling «ave 

substallon, Ir addition It Crfec': ilio solely pheromen' Ind ... of - 1= 11'k i\ E 11,11 1-- 1 
© le public .. .e I +he Ic:nlly . le nduclanceol ecrthta• oforre.. 1 1=11]•\ 03 1-=,1-- 6Jbstdl• crxl m* even •ve ori elfect ore token Irlo con:Id•alk*• Ns 

0, le sofely. p..1.....1. /0 /1.ind. mav required . .r,•u'© InaT | ! f i'lf jee ....r_.-= 
01 the subs·atior .... ircident' airesters 're Installed o" me 

connect•ons exist be•een Ihe substatior b•hingso#nersas ue•i, •c, 
10 - 

It requiles tha· ln: earll' ond bordIng of •10 p.bllc sel,ice 
or,66Ters and equipriel· lo the 

P] c,der o enSure a safe ir,5101/"Ane slep eolh gr,0 2 des•gned ond <lone F© 6'(re'.3 meb[=b•Il='itme,*,eg,I:ra*ed 
and loueD *.11(,5 orour,:1 IEEE a sut**rn •re *' 4¢ Lm M Mth •dthe€#ec-*cm ar],e 

50@ni *•n•as I used I . e so• cor*. I 
cle'lned ./coll/g to the 'C and IEEE 
Knd¤ids[1]. 12] 01...deslgnbrodly,rn Earl. resisli,fit¥ and eleclrode tu,hb•4••n.v,™i•£. 
10 Nrnlt lt·le culiert Ihor wOUId go 'rough the resistance 01 1. Wondetkop 
b* N 0,=ersion egposed •0 alch 0 glour,d •ubslotlon 

pcten·ial Me-a •rri # e Imils of the,EC cmeric Fig 2.ows the eurli1 fe... ·leaslement keng+, a {i 15 -al• to the wtlh tu-ed ata 
ihot •0-1 in FU 1 1 . Wonde,kol ....lor Geaugically 11 ,6 deplh . 1/ T•ie fes/110.- electrode 

kio• .... site hos naddilion-Der•su,Ing** *chord a lilli c ov lover 962(nce cclcubled will IX·5 I 22 3 I 
o .ouna 1 10 2 m tliick. Wis sit or Top I transferrM po•ntial 10 De= lr• Eskcm me resutant grodlia Nolenli• MGO pro•le [GUI 
Ihe Bushved In•en,ous COmpl. 5troto sl••dord [1] requi,ed fhaT Ine g·ourd #om Gr)ACS Is snown n Ag 3 v.·tlich ae 10]s of inetres Ihick n me Ore(] 

polentol rise is limited ia 6000 V This , f Ing loil51,•Ily meu'urement Is converte. TI result .:ses le ..... M..Ch 0 
relclec To tlie piolectKin d se•Ices sirp to a 'wo ..' re9!511vilv model In CDACS high *e Of ·eGMIc,ce coulc be lowered 
06 teephone dnes thal iun exletnal ..e •he resuls does•,01 nonveige nic* The Cae option woulc} be to enlarge the su•,clion lo be adequc®4 piotecled 141 resul'& g;ves qulle large 
To achieve these design obieclries I- I' vaiiaTIonG In love, thickie' 

I mohy requ re' to ochieve a verY 10'* %<1 res!•th,ily. especloly that Wond,rkep N•we-R-ilvit, 
eol elect,ode res,s,•ce. c subsiallon 0/.cleepl'.1 .isisale *L- 

100000 I.. 
10 Ihe 'fle d fierence In [I--••ln] corexcomp!£3ir,asulleallon 
reslstvity betweer Ihe two * 01 •41 I....u; Al,Fl•f -1 

Mlho»Melogrourdlcultkweareo•h 
1//6. 11 :S De'eve' I be - eac.ode resistance of 05 Q Js required 100000hmm 
underesfmate / Ihe actual 

'fgh#Wrgpfok?c#on resistance Il o Top Iler of 
3 m will ies//ty of 10•Dahmm 

Tre 47**0 clolectlon of a ahs:allor cloes 
rot .eperd 110¥,1 3[]Oflmond'd•playe i on reoching a ./CO' 

re5,5fivY of TO 000 ' r' /re 
eoenies,slancevoke ./.-ve'loleD. 

058umed 1000hrnrn CLEE 
res,•tonce voues n fhe neMorks,s#% 1 10 100 

I cole me •[Jie o• 6uige uriesters di ie The substalion de;Ign footcrint EW©lod***1 
to le incoi[,Ii!4 01 I.*Ing Cuirenl po./ is 80 x 60.will . ' herch 

to ground a lhot point und ever,1.* Conductors parolle, to Ihe . 2· le.em./. ued 0, ......med ginV=Ii MID 
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be5t around 100 n Qnc It con be nold ln• il i• b. colple, at 
mo• likelY worse Fo• Ihls the sub |5 •rl ck,seu Ilio,0 Is a ma,gl,•ol 
recion the towei footirg improvemer,1 in Ihe GPI? becal,Ae of bol 
res&*/ wasignoxed r line}s 'okIng c>o• in felu•ing Ihe cur•nt -0 
the mode•Ino 

j 
the fee<ing a hdollon 

Tha Impedonces .the 
Trans•,ied giound potenll'I ilse to con:lucto,1 ***3.es Ind 
cuslomer subslation.Ild plant 05 well as lo 1110 1,an6']Imels hud to be 

estabbsred. other 8./Ces This presenled 
I ovin problems os In ajbsluti€*13 where CU SIC,·10*6 0,e led 1,0. 

clolical eolulotion of overhead MV lines cuslomer ea,th 

some of these Daicrnele,s, electrodes are decoupled from Ihe L Jt lily 
....#le 

4. .\\ 
ea,!h leluin subslation eorh ok)clrode because Ihere 

portor,3/leaance do not . Irrply nol criydiall 03/an' conneclion 
50 loD ISO follow elcs. a•urriplic,ls, M.' •nes no,molly does Aol I.vo shield wires 

r•-,/*i¥„F&/1- v,hizi h o good ocnneclic,1 ara eler if there woie shiold wires le 
i./tween ine sublahon 

F@ 3 *SPAo®urolec,#CD,ins#,ae-of=c,•te.do' design of tho Mvly tiur•sforrner ./lation 
10•AM*DthesuLJ:•chon,Wele:Nde eorlh ord 11/ bod, cf le Is st..... dorn lo preier,1 t.l 'eller 

oarlh Some ossumptlo. offault'PR/culorn/s Fs'Imm'll•ins 
subl•In Ind to -ry much m.o cclper 1·1£• to be mode I compensole for 1111& 

on In,Jlai. le. / 5 W ims ficir ihe Mil 
In lhe s,Jbstollon: For e,ampla by Inc,005ing 

he 'haso conouctors o. the lino are eorlh elecliode lo thu customer 110 earlh 
footor n' 0, 11,0 sub 10 160 ' 120 m.nd 

I.blid Ind I l l 32 IN •nes fun belween eleelrode T•is Implies that noirnally 
....9 by. con(LJotoll' Ihe g. und 

/;2f ihe Iwo substotlors. it ihould be noten #hot SLIbstclion 'PR villl rol be transferred I lte 
Jmprove,IN),0,810nceon41018/ r ihe •. cu•er·+ I lhe cose 0, a K>I•Se 10 cose o' V fed rk,dorrels 

well know n thi ..der le. e conditions ground foull moy nol necer.s¤r[hr reti,•n 
illie conbedonetc improve Ihe resWonce Fig . illust'otes one 01 the p.,enllol 

equally ,]u bo.r• Irilo,connecting lines .b 
of Ihe slulion and olher optic,8 hos to bo hozoidous situations thol substotlon 

con orly nal.r if Ihe coupii. breake• 
61[pl'ea to /#Id W•en se*. 

t»loor, Ihe o• bors of Ex- Irn. deslgne' have cics. 
tnot ore 

An ..*Ive po=lili-.n ds to treat *hult curff,nt cc,1 #en be fedinto such ¤5 telephone connections 
it, 

lic b olh Ines Ind the sh/red Impede nci bY 'the, Cuslomel 're directl. 
1110 *1 around me e•cliode by substalion means o 

conrectea to o substotion it pose a 
0 5(]11 a.ch as g•,»rn o, Inbed N alecliodo o' the foult ..6 case wcuid see Ihe zero 

po'entlal thiead to t•*3 cLJdomer5 on ¢1•e 
int bentonlle The effec• 01 the salt sequence imped(]nce of bo•' lines in or 

parolle! In le lose lere le bre'ker ser,le 
bentorlte Is only 'found Ihe lockxle./ 

I very locolisea 1 nia' improve seasonol couplino ihe 1 •s ope n ./.63//|| Tnis sluation con be ovoded by Irgo,ting 
vo•otion 01 re,151#i,ily .... the ....ooe 0* bo fed V. one of 1tle lines The sr•Id Isolaton interfaces belwoon le ./.0 

wires of Ihe nol loumng l,le wl! be In 1% howaer il does not change Ihe ne.Ilt¥ of connection to the silt}slotion Ind the 
deeper slrola ord .i. Im. he circe bul the inductonce in that the ckull. subslatlan 

electode losis/nce "I r./.glrillY better be lat oflhe f•Iting ilne phase conductor 
•hon eh.Jt Ihe heolrrent The value Of rel/iva 101fle non laulting •re's shald wire In lhe case ot te.phone sys*ems bolt, oplic 

'adlo bc,Ae<, sys'ems is Ihe 'oslstarloo has lo be batli thon CIoor• mis inductonce/ Impedonce is flbre as well os orne 

onrn which will not te achieved ielativel,r ve,y niok ovallOble to /!fll SKI a fur•lk. These 
s•tems p,kle fogs ore s•il of Rl JO 000 

The coiculii';on of Ihe SP•? of a s#/ prose Mode.ng le gi*nd potenlial 'se on le ond con be Jsed In cases whele da-0 
10 .ro••nd .ull al the ..stalion using 

Wo•le,kopeo•Ih elect•ode tion.r on The .Im ./ 
slance,d 19/2 6Z sleei vi'Ire reqi.•ied Op,k sh•Id•ng v.lies M 

fb• i,nils ore also ovolk•le al 
A mode 'or Ihe Wonle,ko' In'Je phose much lowe• 0.....se 01 12.2 IN 'IS IS C.* WO¢ 

/* in the cose whlidedicaled to ground foull was ask,hlishea Ihi •sl,own above the 11,sigr lurgets ... One possible 
chanriols ore lo be 

in M. 4 50!u•On for Ihis Conneclea ,••,c•¤: 5uch os prot•emis lo use 
125 232 4.and.5 I rruch .0,0 conductive shield will 

™e d.once between 1he rnal tfonsm'ion 
I-* ** #*shield wlie I Arruch sl.bstalion c,nd the 'Nonae,kup Su Jstal On 6 rve......... to deol lim 
conduclo, such a. ue con be used 

only 900 m. With Ihe pool 'orthing Is the cose where c'lls lot receive 
condens ' the 0//the looling resislonce The result I s.h on ...,00¢' is shown in PDwei 'Irectli, f·om tre unlity 'L.stolil' al 
01 lower in the area Is Ailiroated to be 0,1 Flo 5 • voltage and hove lhoir own •bstaticwls 

lium where ·hey ,•rsform and d,8tribute 
using c Hare 

ouvie, die¢11,0 1¢ their plon, In mos• 01 Mese 
condlicloi es shield CoseG It Is not * le to aecouple Ine 

R will.•red.. Cuslomels 'stall.lo, 1.0. Eskorns 
noirn' 2,65/19 steel subsla•lo n eaith Id ond G. It Is vely 
Mre wll, o realonce dll•cull or Impouille .separate 'lie 
0, 1,85 2,kn ial•CeS ea. electdes as cables wim /'mourIng 
me G. film 12 . Inte,corrlad lt,e systems and the 'ubstonon, 
dow• 10 C[ou:nd 5 KM afe olle' 50 close to each oler that e,en 

I which Is within ·he il Il were aiscorr•led..rre m.. 11,e 
de'lln limit set b. GPR 

Ag 4 51mpl#kid lilli bo Ironsforied bv roe¤nG of mocteE e a Wlgle .3,4 / ground ¢aut h le 
»enderk»$.INONG. Eskills londord CO.Ing Ihrough me giound One.lievIng 
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I,Gcome ./. 
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Fault free electrical utility: 
reality or dream? 

by Drogan Auovk). Umishezl Muri.... 

Intenlion 01 mis p¤per icase slud/,s to onalvze number 01 foclors which •Muence performance of a-age elecllicol lilily in present 
South Allicon condilion 

We ore co, slu,•Ih' neofing about problems Le=86!earnt Although wo i •hefited ploblems in Wembe21 
vilth regard5 +c ·10 QUO|itv Of elocMcal supph' I o /!erlricit' 5.-lin in Limt/ezi we• reeded lo ualize Ilkil P wes GIlll our 

These •clude reg.or nle,/$09& lack 'f Murldpo Ily co,15isls ul £5tcourt's p.bem Ind the /10,0 we dolayed uroon area 

rroirleranca etc Pd Anter, Ebenhard n or'j Ihe Wembe•i township whicb Iect fyIng It Ihe m.e <=05-¥ it would become s 

member o' Iho NER board. In I roeent /lIe oppicu•pnotolv 8 Irn f[orn Es'cou I Estco•,t 10 . 60. bosides 'll the olher ne.c]live 

of ENERGIZE JOU.. ...d le lolow. mosily I. indurdal town le "embez, effects .e lesser looinl Poie Is unlvwsal 

townshlphas 3500 housohoIdsond 30030 ald paGI .Islakes musl not he repAnted 
-Some orecs i Soulh .ica aJe alrecc' 

liperiencing '10+ ......Irter·uptlrns in peeple,./g ./piadmately 2 0, to • 5 MVA 1110 sweir at Wombezl Is cper.ng well I 

s•©ply This s malnlv Ihe con•aquer•le 0, in sumn//w c.nd win'e, e'proli·elv /,0 how rnuch money cculo we allord to spend 
electilcitv siste,r In Eslcourt lown is 'Irnoet munlcipalies .. irivesling in 'de'late if placos Ike Wer/be'l 05 li,pll| ref,kienlinl 

mointena,ce o· strengtiening / 190!r full, caoled w,+110 WeinbeKi Is mosllY done a•os. needed r•Ilions o[ Run• I curi . 

.*ution ne-/ bv means & everheod Ines you lat Ihis pace Is sill expeliencing molor 
non pvnent preb•m5 I /1 011/1 ./ices 

But #here ls clso anolher side 10 Ihis sto,y Ever•/ u•;Illy hos I hlsloiy with a lessoi tr) be 
* Awage, if•,ise •15 wal 08 rales 

* ch we wont to shore with leaint Sodoweor bacomIng •Ti•n5itonol •ou 
Locc Counc In 0,0/Id 1995, we ·ook Nrefaer triene ore two w{Ast upgrade on 

Wnal wold vou./i/0.J were lold /0 0 over *embezi tuwn Duo lo the foct Ihot elecilical system +0 0 good flirction' 
municip£,Illy exe,ts whic, does not have #,6 no molnlo,unce -5 done on The operating level Fi,Etly 06 in le pre, ous 
obove problem&7 *he e the e are no electr cal./en· d.*Ihe period . ... exornple, to 'se Ic]rge Capil{,I 1•inding o 
bocklogs In now conneclons, where of ..,co Wolerce re one vianteo to second/ -0 do 11 s,islernallcolly over' penod 
u,glls re/'bishr·vt o. prevorirotlve take ove, the electricity seivlce at Ihis of years Insorneir•ances -con..r.ge 
molnlenor•e ¤Je A JI!,f In plc•ce, where there tow,•s•Ip Howea. we wore consistently to access »1'*j to SInpk'£34./rtkh ne 
ore ro rottor, 1*Mes wiT·, dkt, or bro(an dieet 

poyIng an Eskorri bill. 5,ten. b.,1 'Men tr•s 16 not pos•b• wrlict• []t Iho• t me 
light shades, etc. was avel.Ing over R260 000 k.i slightly Planning 
Why Is Ihe elect,iclty set up In L mIshezl over 1 000 cornectlons en o f 0- rote 

To ochieve ./ besl ..Its Il I. 11%/ssul to 
Munlc pall·Y d.elent ond whY I, It 

The main cholier,ge I· I. Ilme was le SYs!emollcally addiess probl.ns in the cporopilafe fc, Il to be desclibea I.re? 
resistance of the sion to tackle le now s•tem .0 needs to have a good lon, 

Fils I. Jrnishe'l repies/n' Ir overoge probler•. {na th8 CDJ•1Ci| f1[)t [•1|,•g ne*Ible o™i tl•e besl ** IG to f•vo o g•,d iong 
electmcc• -rll.y In olmos• ever·, aspect. EGIccuft enough ta Oddross Iho probo,rs Flechicily term don. for examole a 'ive yeal rn<]5·e, or 
Is o •ypic/1 Inell*tfll ckerclp.a town, M,illl I e * /0 ectriclly plan This Is no, moll• 68•ce losi one to be 10*an over done by 

I did o /(uplo ..ose,1./. Ick, I 67 % Indust,la boo, 18% cornr,orck]I con•Lil•nts by council liom me Kwo// N/ /ovlned 
I 

drn· 6110 ood which is prob*ly el yeals ble' Ill# liow I and 20 % lekili•ef, AdmIn,stfollo n. wnlcr tock place i. 1998 
Sm[]|| m'JnOUO|i|¥ ve,Y cese to "le rolls 01 ihe calegore, 0, coi• sole » is ploblerr In 

My fl•st lask ofte, oppointmenl was to 11(*Jse. b¥ ha,4 'lhe nghltocNs •0 number of 1003 001]le In #le country Socondlit we ae undeno*e me •efulbe•menl eflhe novorK sofn•,are Progicms). Indreabilltylodo U 
Ire 3711, lead slze munlcip•ly in Ihe counh¥ IncILdIng on eleclrlfication prolec, du,ing pann•12. bedcc*cn I ov,71 One reed5 to 1101 big oul also not smr]11 -will· an overage 1998 · 1999 The total cosl ol lhe proled ocknowledge 'hat no one knows our 
bad ck:se •0 40 MVA was R6 3 r,111!kr <rid was funded mos·V bY systems belernor we do Hai,N lhe co•ec- 
Ar*ilhe lasl vaiy Imponop*'noH• Is tha, counc I ond cortlY . NER vio lne r tools, le engineer Is oole -0 sl'Ul./ IF 
vire ore pgrl of a fruniclrxNitv wi-h all Ihe electi flcation progiornine. The pilect scen/Ags Ind make me rn/)51 oppil'lle 
rruly problerns I.,ch over' m./Ic 'allty inel.,ded the.ollollon 'propald mele,s ond cost viable aecislon„ and ultimately 
foces. in regaid• to tudgetory consl•crits for old ond the raw ins.lalion and 10. .orte proecls, Knowl. ecch •a,whal 
stalilne bureauc,acy. etc #gnmert l' Ine netwo• we r•eM lo do w»h t™3 ovallobe lu·ds r•kes 

Won( eosio Moste Ions need lobe Ix,10' 
Whot makes It eelesting b how *ge so, whot are tne iesulls? 'Ince then 'he the .UniC•De IDP as * covers caplk,I 
to rc e//ces'J elect,Ic' /,i,'0 •1•Ile being syster 1,0 5 been opera·Ing .ell wl'h regular 1)70!ecls, sl,er.-Ing of lhe ilof#or• on' 
cue,age In •most every o©ect Tnere'cio, 1 crKintenonco • placa (na no *ences ./lie upgrade' ],C 
wouldlle toeee sorr• IMe,aclion and 01*cm,DefIng,elc After•iyeoistr•p,e•nt 

- • rove done Is irecged In youl shae 0,©oderees d what • •e dA] en Eskcm 'll b by fail"er lhor, 'he ore pr,Qi 
n e 105 bee, 1,0 qulck • o leUU!01 ./. prov«Re c fellotlu electricol tO re#Ubl/m//*u/ fact *t ue 

S!*A IhwethIs nkymalion„illorovetobe now hove three 1Ir'las more Coinectlons Bu,ilng ne,0 equipment 06 p• Of copital 
beneficial for ome,5 ard ha•e had 'Iva onnu• E*om •cieases I.Jec/,5 actuoll' Ihe ./ ste,> 10 
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eicelk)nce We optedi . new techroll It is esse'liol / rogul.!7 do all ...able 01 o.ove cre dore n o well 'lonned 

I /•rnber o• yoors boll, Besiaes a .mber fests whlch yourdepartment,6 obe c rr•nner taking irto conside,allon fLiti.re 
of ome, bon//It reduces or comp/* pe.liming TI,090 w'ich you con/ot req,kemonts, incioosed derrand, elc 

ellmin"s m/rtenance Afow yeors ago rr•rage can be ./sourced to speckils+5 
Do you rove a fefurb,shment p!¤liliace 

wa •a•ed In l*Wrodo of ,Ing maki u,»s In Pa*re lesling of equlprrianl +•kes 'ime 
ora 5 11 [ull• impio,ronfed? 

Ile i.*dal /[La as ,x]A Of *r SOCOn<jary endlolsalswtcNng Lo•yec].weteded•I 

medium volt¤ga .ten, in town u6Dlg new n'ellum voltage c·(]bles In Di, systerr and Comrnal....of le pl•s 'bove. is Ihot 
SF. rirK, rnal unts .Iwehed-of,]I•lhls'or s amazing wh. le found. We 'ove furding 09d s,olf oie rioeded 8/ing I 
0 * a os theate l e.Inge at one redone mony coNG jolt to pie•ant fufuie mulc:polly we ne*e; oxpected lo have ¤ 
time wos not fa,oiab e Bi,t lh,r•» hc]* problems. We (Ne conflder· mot coolos ore SIgnil•cont allocallon 01 luqds to the 
c·-ged lece'lly. rn(j we hove complld in odof now. Ind have n. Iden/led -lch eec·riclty oeparlment Ailit Ms 'Iweys 
ite prolect KN,d rui whola Indus'101 Or•(3. ones we need to look (]t calefi. !. ond bean steady ove, the yearn 
now covered by new equipment We * possioly ieplace in the fi.e. 

'tog..r *+ crl t/ E5Ulb' replaced numt}e•s of med"Im volt/@e 
V.'e piefer protec-ion tes' lo be dor• by 

p./.5 n OLI' moin slibs. ns, whe. I 
sc)eciolists In coniunctlon wilh cIrc ult bieaker I Nolibels 1/ le .... 

some instance, equipment wo' mole #•an 
tei]Ing fieryonewho f*]sdonelh,sexercise I The amenl of bleokdowns has beer 

50 years old. AJ#hough well 1¤.r,10irad. we 
will be sufprised how muchs Involid to *Irrlzed to almost no. exler- 

had no c,>lion but lo re.p•ce It To en&ure o 
ensuie Ihot you ro* a well Drolected • 'Inred ./. Is our mlin Jeclive 

good quaNI, a.ppl¢ :@ system In place *,ch In Irl educes the I unt cf 

Doyou hove a detailed rroslor or long lim breokdowns In Ihe lulure 
Infrared ...Ie I tY./. prevertatlve 

elect•iclty p on? How lie youl /0.0 */Inance -001 W. do these annually Tiese ore all the releval events which 
prolecls execuled? Wha siondoic 're 

on the fuil med/rn voltage .,slern includ:ng occuied 'rom 1 Jan.ory 2002 cove,ing 
used * r•w eculpmeall[]cquled? 

ligo low .00!Tage pan€46 0 6./.Ins, I. ¤ most 'hee years 
takes dav' but Itls Noilhwhile and Prevenlative mainlenonce • . e. 1CO 'A lionsfollers two crt le 
tiemendoust, .wu We 'efe, to perform 

Hev'Ing wolked fri Indlisliv for o numbers I lounlip./ cr.*r....ine. we. 
liansformer(4 tests ,•herlhon J•]stiagiJk,• b OW' by lightrikig In c•I cases piolecllon veols wt,0,0 provenlall. molnte•nce iso pullyng le troadomies ooeroted car·octly Troisloirne·6 ue. 

lece&5it¥ It wa$ noturcl for me Ihot such 
replaced on N .me d. 

pnneplesshoudolsobeal**edlnmu*,pal load and voltage tat& oe.ne b¥ maor• 
• MV coble ir a res,dential <*eo d town 

dillies Wa / hcve preglerns 01 thot nature of ..moler reoding . prele,ably .Jng 
domoged b• contracto, Plote'lion 

bul OMer, ihese seem I ·01.ork wei. Arl loggois Wo hove over a pe•od of years ope,oled correelly Powef resicied In 
so. we need le ¤sk -Y? We used I paliol oolulriod a quarnt ty of lagge s wklch we 45 minules he SMS s,stom which we 
111*36 or* when Ihe ckcLIt breoke, hips Na.v I••aled i,• s Jbstol•rs in order lo .*0 0 Introduced o few yeo ll 'ocINI•# 
we do it that In ne #I evely monlh os poit of fo 1 load piolile The ,€*Llt is ou, o quick iesoonse /5 oll senio, stiff 

progrcm./. Regular inspe'lon of period we have o balanced load ond we ollended lo tr,• bul¢ 

equipment. even .18• Cal preveni the have rwoollcolly no coll oul d.rg winler • Two MV cables supplying Ihe main 

0=u•ence/sercus/obloms Itis<ruirn And sorTr of vou know •w cold Estcoun water works sirrultaneously hII by I 

Ihot con bel lightning sh,*e Protection ope•teri oven sru•f on lowei •s cdequat/4 
corrielly Pow,rer 10 440 uater works was tioined, ore able */ corr• iorwaid ulth Do you hove I maintenance 'evam In festoed on Ihe same doy 

voluabe Iqformolion abour possible lilli Ind I It imple'lented fld' Iliequer•cv • Es'om poiver f. lule cuusing 3 houl protlerm I le ..m We have 'boul 30 of inspeclier and ·ese Inloii®lk• of wliale lown. I.'%- 
regulai In®eclion sched'kes .(91 (m very o·, Il•ul, 88. s.,b:,10¢Ion 
simple lesecove,mostol IN,equpfrent Refulbmhment plnn • Rilial line Mirns.•*lie tripped on Iwo 
90•Ii,g »n,nlioNIng t®Ii,e. s,Jbstallon We 'ok,la I•ut iriordorto sc•emoney. thale occoglons due to Ihe RE#her c€r,dilbns 
Inspeclion• subs.ion bon(My checks etc ore les o wc•to repkE' 056ential oo,t9 of Protecllon opercled colleclly. Power v.u. 

life The MIghe, Ihe technicol corr·Dle,dly of e•Imment and tasicolly e,(tend Iho of r.80 on 'e scme day 

eq,®ment 'he higher ihe level o' stall Is our equi'mert Evorywhaie penlble. we A5 you (e able to s• all 01 the above 
Invo/ed fol example certain se,4/ slof' replaced: evels (beddes tho./m foluie)ale mill 
i. department le personally iesponsible incldenls offel • Med!.Irrillitoge Ii,clit breoke./ III ng limited areas for a •or 
fo. moJn subetations in *he ..m The pe{,od of nme 

opgraded OreS 
frequenc:¥ {of Ihese Inspecllons b the ciLciol • Every e•clromel.... relov w. ar T•e main achievements of .11 our 
linktothepiever.no'oulls. electronic ore programrne' ad elfeits a. lhal 
8es,des visua] checks we ho•e inhoduced • Arrounl of medium I.e circuit 

• le prevermon I ever, foult ,vas beyond 
c numb' of oiter tests sucl• tiansformefs. 06 

Ou• 00*er • Old OCJ/* .IPPIng unl¢& 
• Pre*re • 

le. of P·/teclion eal....(blannual) on /11 occaslon3 operated • Eve'bail low village./.held line 
co•ectiy • C'cull breoke, and prolection tesls 1. lown w*n aerial .....Induclor. 
Aus,ness ond ir1dust1y have nol been 

....0/• • EverY lox In the CID I'la wit. 0 afecled e:,cept In Ihe case o• Ihe 
• ....... I lesli ionnuall an' 0. cor•iete one, 

/kom foult 
main t* ners 6 rn(x# I 'feel lighting in to.n has been 

• Noolher les of ./.prr// 
• Load Ind voltage le!' 01'Li'ly) completely re•un)!sned 

19lrored teMS [(]rnuc]1•] The [efulbl5hment 01 equlpmenl i orcbetwy Engineer's fole 

I ..S .r ....'/ l.lannila. whee Ihe .unic// eng/ee, is most l'ils is Jusl one side of Ihe * le ott*•r 

• Meier lei b....11/ = ged as funding • <•,„s •rniled All side ielotes 10 #'e hurna 1 0*act how 
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ccmmitled our sfdf are. how for eve,Yone -in o munic!1*]INy or,d It r••ust beaf•o,ded 'barg ego we corliced council Ihot il is In 
Is 're/(led to @c now el.... ...e. le Implillie it deserves. their best Interest nol k> slop 5DendIng in 
orc me pride we take in ob· woi• ond 

The .me •Il o[)oly to Ihe electric./stern senior sk•f of ¢he foy two reasons 
acnievemen' ·he englnee, s role In lis 

demorlment'he expe*1ce of serlky 'aff is • ' «hole plocess Is probcb4 or• of ihe most overy.Irg goes wel: dulng le laks· 
esser,lial to fhe stal on the re Make su. 

impodort over polls:9 . he Is -Me dilve, 01 tr• entle 'ne va,uo d thei, sholes In 
thi' your wn,0, stoll iper,d o con/der®I he now Drcces5 ..IsislollcUIC.......0/101 ' e cen·pany wl• be Inc•eoed. 
amolrt 011]nle on •te Inedum glzed municiD- A gccd rnonage,reir • In . ir//rices even 0 

enginee, in o sor'.·ilrg goes 
learn Ish lonnUo forsuccoGs u leonr +cli •rong, Itie muriicipd s,tern w.,Ill sl]Il be in osi* slheserson!•ed ...ager,r• 

plan. ing technicGIaspects, Id.ir•5I.... . •ling (nd oble to go t,3 0,1,0 rni• The, 5.rh o ci,•dllkxi to lasl fol a iurnbe, of 

OPe,Monl etc Munk»* e-,glneels n·*10 m,Ju#.bewl//obe 1:Ii,c'.*ediah• -l and provide .... supplv to 

not *.,9 we (Ne In it• N. inMODe fo· a. •oblem, e.on ' ncil 07, stand 'duly comm# 

englreeis ond t,ot iicintainIng •id All ¢ lakes s one pro,e colll TNG opproorn. after o i,L,moe, 01 ve• 0 

UIUC[jIng our system Is prlo'lly r••rnmer one i.lartolnlY in regard6 to ]Pe restrd/lurlng of Assi;111@ council by going out I eur/CY 0 
ESI. hos 

The .Lnicipal englneel has I be unoN, aspect olour sle-1 giell results .. Clm d not 
wo® Beingobletc 

IiI,nRegloquIEIectlic·y/5+N[)U!01 -OSOIve resouicefu• ond uidete,red by deiver salvbe Quickly.rd elfecllve·, is hghly 
bullaul.. proble.....1 blocloges l. cpp•.de....0,1ncil./.'spe'lul.9 our prolems bul smph to oring one 
•ls d* to d- wo••gs Creat* ways ore • 0!3•m less 10 Ilie k*,le! impoitani In ren-ote rurol oreaG where 
needed to resolveprolle/sand./.florne access 10 electricity comoletel,/ cho.ges Conclusion 
0©stacles TINneer mugfcon/'Jally De ihe Ne 01 Ike Corr,nunltloG Mek•g sure Ihot 
lindN woYS to furid 0olects and must lollow there is no .(.cko. oil being .#c]•e Il is p obablY no• p[js•ble ·0 ru,e or entirely 
everv •enuet¤ make Irings hoppen ,n his liee electdcal JI•tv, ore some of ihe maicns whi, fault we al/3,51,0/ us ue depend on 
depoitmer' He should alwovs De ,upper torn Qur council a nurr•Ey of Toc+ers which are sorret!,res 
0/aptolle ./. wl,i ng / prove to coul' 1 beyon' our Irirlue•ce Bul o combined 
and hi3 cornm, inilY Ihol he 18 dol-Ig oil he •01 .Wor, Ebelhard co,rnle. r ENERGIZE systom.c and -istic opp=ch backed 
con lo in.ove 1/eli Ilve' Dy 'ovill. for 10,0/i by s•il '*#0' the ea50• with tochnical know»dge and extrc effort, 
their ene,gy need5 Alwo¢S 5#hetowerds Ihey have not done so hos been the 

con rn- o surificail d,Verence. 
perfecTion ana do not Mtlle kor irac,oc,Ity unce'IrtY lego,Ing the '7¤nslor of Iheir 

Elect.cil ls the llfe biled 01 both tne asset' inlo the envisoged sK ieglorol Thanks to my dedicated staff and to our 
eco,orric Ma ,esldenliol communities eloclric/ dJ'ulor (RED] companies." council 'or +hair conlinued .ppal A 
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Network reliability in South Africa and its 
allignment with international practices 

tiv ando Choll<rfori, Eskr.1 Dislributicri Technology 

The alectric,fr supp' Indusliy :&54 of -th Al,icols s. lo undergo o Indomental chorge ove, 'Inext 1% Yeal. The main dilver is the 
ies#uc uingol •he elaci,joiYdjsli,b•i{,) 1*/ IEDJ), M!h the Jntegral• Cl ihe JOCCJ mUNcipal,Ties Or• Eskcm [)16,•ution Dvl5ion in' 

1he 6,* Regional Elect,inIty Di5t•lbutors (RED51 

The elecllicity c 'nels ir, Ihe •ED,1.* hove or.... .rnliarl#tiadices 
concerrls obou• lwO t,03¢ cmkd ..les h•1•0 Esko,T Disli,bulk),1 r»Mior, Ah,g•i 

level rotwc,k ialloblkiy compo,9or 
I Ihe 'le 01 electrcily land the annual bile.noljoncd L,-dmes is provided Imel ord 
• Ine reliability and qk,ollty of electricity I 0 10650,15 001/WE,kom Dil,buton • Reliability A Supply A 

supply received w•lood.ussed .....macn. i 
beoppkekollthemunlclpalitles ---ill-- 

Bolh of these two clnicme, concerns will 
Ird /6 . o oliect use and be*' 

prolle ch/rKA to the...... The to /11 the AMEU memt•ls 
National Eler- 'egulator INER] will be 

Fg f me<xx *ale,1156•powEr®o'ly requiled U e•lec Nve,v iegulofe ]#les,J 1•@u Power quillly 
CUSIOITIO, ISSUE)6 Ir Soutk Aflo Po• or qul Ity comlyl»s 01 q JoillY 01 ./ . val¥ Min one lionsms. Iltv to another 
11 will b. expected ./ tre RED..,1 (©081 ond ne•Irk rell.I l .own In ..# b le a#g,·ence In #?*pie'on 
achleve imp,ovement ir business *In otre, v.cids. power qualllY is Ihe of concepts sucn as dellvely· Donts and 
....molle ove. me due t. le .easi,le ci! the guillty of the voltoge %•Ilon Ints le dilfe,ence in opel.ng 
e=nomias of scolo, enhanced business wovelairn rocalved $ the custom ord scar•oric•(back feeding oplions load sic:lus 
elfICIencie5, Imp,oved operotlonol 1™*lures tle reliability of tne rece.ed Ind InTercenrw,Ct'Vit'll urid 1tle w]Il.nkr, C]nd 
'focesse6. I.'pro•edgove,noriceand t·,e volloge •ovel.m *ai, lood reducum The dlstlibullon 

pres/nla of compelitor6. indices ore more In-ernctio•Iv slandord 
'OS deals Mth voltage wovek> .*I Cod consisfonr orriangsl tho d•s'•Ibulion 

There b an expe¢to+on thai tfie ellabllilY Of ....rneles./. voltage 'ps lx.. ul]•lies but diflo,(nce r' interprutolion does 
e•ecl•Ical SupplY will os¢ improve wren L T and 5 clossl, iegulalion, harrnonics, •cker eK,St feqpeck,Jly on the liner de-¤115 C 
regulolory Incoritlve' ore li,Ily Implementod ord unbaionce Netwo·k rel[Ot) 17(es,rr 

reporting 
In Slum ./. and RED; in the huluie Eskom DIstrlbullor ..IEEE defirltions) doo. 
Expenences r Ira United Kingdom 11® * with N·e frequency and dc.tri <W neh.uk Tne cd#70ges o• ne nehek fe•obel, 140• 
electrICITY prl,¤Ii,Mion show 0 38% Inte,·cotions loroutagesl hese con be petrn/nceindicatom [KPII ore 
imonemen# In IL,lome, mkuMs lilli s,lalned inlenuptlon' Il€ng) . rf*•ri•ntory 

• Foiecosffrig und he' I Ino"s s on le a• 8% i.Drovernentlr the 'req'encY . interrul'ons Isho,1 foi lhe notwolk 0, the 
natek porforrronce cilo•Ing ir'mul'orn :mea.red on o ten ¥Oar /0./g Indl•dual cuitor.10' 
®ry»Ae /,•rN,f™tri ¥·v,40*ierh averoge] 1ror,1 1 986 '0 2000 n the Now h Es/m Disit..,19115 b refeled to os no.. DIcr,6 to be Im.»rr-led South Wok,5 ard VIck•a *ates of Astrclla, Ink,r,upl,ori p€¥10,manco (NF ) becli,ge tie • 

1he cuslomer FI'luaiing Predicted minutes losf pertormonce [rnproved b• 24% ne/0,1, 1/.,uplien percfrnarce meculos 0@0•.4 ocluoi and 64% De•o•ance. respecli•* Ill ink*eng 
Ihree key' coruo lon+9 .stanable lilli le,rn) le'orm'.ce 

S[.I.f ./.or' rollobil., i.......1/0/ wele leve• 1he elecmcal 'll • Relk'llt¥ If·equer/l 10 of rele·ed ./Ics 
/*pelle'lld In 'lai. when 'egulotol 

• 'elotea . :/POIN./Pe'ormance!/rget s/1Mng 
'Cen#• we. A..duced. Thefe Avollobil/[ouiallon motrics) lisa ond incentive casea fegudon ond 43% Imp,ovement in the • overage 9/curily 'supply (under flequency lood 

mon?lorira irleuupflon duruton and 0 30% shedding fololed mellicA 
Improvement o• Ihs • Ab'* b cornme custome, OKpeC#.8 a.elage froQuenCY I 
Inter,upllorm ove, 3 ve./ 21 DI'li,bullon Ind lrQI'misEion n.wo,k ond e*De'lences against the acluol 

i.obillly Indjces pe'orrT,orice tr•.l,ed) 
Mine Of POPe, •he ti••0 bas© {x*,gc•/ of nelwolk fek,lilly .....lobility landaids 
poper deom r••ecjjy wj}h tk'o *uk Jrdicesale customa,bused Indices and 

iellobillti, *he ./iruptio,1 perlo-ance lood based irdices Bmer·•osed le American I.stllute of EiecTrlcal Ind 

thotwi•offect/eluture ED! Theapploach .Ice6 recoid ine •reolee• Eleclrorlcs Engineels ond duicrlon lIEEE) worklng g.up 
Ind methodologY O' measdrement. of Inte,ruK>tiors for indillu' (WI) on 'stem cull.el de'll I? 5.06 02' his 

P 1 366 2003 stal<lard repcning ord t•chpx,•ng ore *sed lood-bo'ed.es recoid the compiled the 'IEEE 
nequancy 

ond *uss orecdc•es»d and ch.'Ial,Dn €W Mle#uctr,8 / Icae# g.ide / oectlic power dbhlbullon relio/mi, 

indlces• •401 plovloe• Ire r•elwork ieliclb0/ 
The ie evant Internmtloro, 5tarda·ds ano The lionsmisslon netwon: TGUobil 4 indices measuier,·rent melhooolog,· C,d repor,Ing 
proclices will * discussed wi'h fhe focus are not ./.mal/nal=/dor' an/can iequi•nenfs offhe EEG MI 
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# -molkr,IMIEEE Taskece on Oub,ga Aledum ofid 'ligh i.. categor>es MF 09 counted I lhe Tel-Wil'v Wbace If 44™ 
repoit•g ..... [.de, 11-/ cu51ock,•sh p mk,bil'*· ..... durallon s equaltoorionger #lin 2 rT#,lules 
a ir &£or./em d.gnt 's busy Por nelwol .=I//20/Ing pu'Poses le inis demied proctice does le•d 10 

drafting a stcndaid thet w provide folloviklg •0!toge .{oup den nnions 010 ». lenalls' Eskern Dislrlbuflon in ne.ork 

into,molion regaming 0010 coliectlon in Eskcni D.k*on rel obility bon<Prnalk exerolies 
£10.. skwage ana ....proclices 

Medlurn chargi•. the volloge l.... Esem DIst,ibution 'll be c. leg-- 0. .ed I inte,Turmons a·dour/gl 'recl,lg 
network volfame levels of 11 kV. 22 kV SU=Ire' !.e•uption time window to 6 ong 

electric po¥,e• dblrlbullo•1 6•sle'ls, ES<om 
33 / 1105 0180 Ircludel; Ihe '„ddr 1,73 Ineutes 101 MV nelwo:ls to W * * ho 

./:cn 0 'epie•nled cr Inell torce 
2.2.3.5 k' 6,616' IEEE rietvor' Ir E;m P]366 stnridaid In some COB®G 

•ne IntedonN E•eclrclechrd¢ol Conrr. . out™.she 6w•te.·g ......100/. 
•igh voltage * wl! be reg•,ded cs ne-wor< 

I. pei;ornoncel on Nfv networks do Kr•ros on po•r lijail Mve #n Aol get 
voltage *ls 44 W. 68 ...and ' 32 / grcx©ed * # loocal set <31 1he EMC comeleled lor seve,I mmulas and 

lelectrornaglelic compalibilit,1 slondo rd IEC· The 44 W r. rl:saie lagarled ..d e e;deridirig the window oul -D 'ive minules 
to....toted de.... ulcto,•les 

......Inct ....on ./,up,on wi, akio rria,0 occul/ claS61*¥ 5•10[ned 
arnd 

0eC•or•e clii€£19, IM E Mondord »1 opp•coton as c dGI.L.br ... . .' Ii,1£,n,plium TI,s tme req611** /1. 
Gom 0:st'loullor.. ...ed /3....01 repols) iolms o sh•inng difforenllules belweon the outornatic 

*lt n Ine dEal*r' 09 #angr,issior' voltage In•e·notll·iully li• networks 0,8 gerero,y (s•ernIC,•(] rrk,i LKJI {*er*' Inleeenlirn 
lagets 'st.e ne.vo k Idetined . pla,ining leve s J. Ine cics*d n Ihe voltage iange I 1 35 10 kv suppy -0 tne ..lomer 
st[]r.10/1 SANS 1019 does spec t Kfv -44 W hui also le sus/•d iree,Tophon Ilme 10, Hv 

ligls 44 kV under ia ·ge 8 wiih 11 e 011•e, 160 Trle El,opeor, techr,cal ror*,ord EN 6()160 ne.cwksmpised'.•ed'./.Ine 
c ossil ed volloges Eskom D stramon (8 pi•,le' defililion' c:' sh. Ild eng rn,nL. . ... .. ..... Tions...lon 
C....on] his made 'opreser,totiori to 

ilterruptons. proclices bu- may ho•e lo be rev!00'ed 
hcve Ihe '4k. network€ n»ted .•+i•e. and ma/k]Ined ul hwo rilites due lo Mle 

The exisling NRS 047 le!ectilcitY Supply cal@gory af ne·work.s in the NRS 048 lillilol telecor.rol const,/ Its (Ine 
guilt¥ Of ..celond N.3 048 2./ anc stordalds minite clossillea·lon i' commonly used 
IV qualry of suppy ·ec]L•rementsl ore not i*,i,011:nulv . trong·nisson utlies ) 
le(iNG,k reD<,bulti, madards but do pre)*je Nelwoik ke,120'rm *94*DrA 
Ihe mirimurn pell/%/ req•.,rernents 1/ Eskom DIstinMilion I suslanod nelwor• These Esko.n DI'ibulion deflnilions ollgr• wilh 
for planned Ind forced (nterruptes ard interruptlon Ior bose•y reie,red to the NRS 046 deflaillor, 01 G 10 'ced as al} 

10, the restoialion times of supplY arer o outage) Is a re•wo'k evenl for whicli intliniptlon Inc witi the s.aquent 

loiced . on The dellrihon l et,¥OK electlcel supply v,<ls oM for 2 mliuies o licJSAO"Con irto sus,c,Irecl ano momentory 
re ... br Ine pul//06 0//'stical .... engel ms 2 minute lirre wlnlow op/les to 1/Lp-,ons 

per»mance repomng IN be d/ir:Ed ../urnvoll*[0 Ondlighic"ge{19 
Pionned [nd Arread.to,r[40/. sep¢,alely by -le NER nelworl:5 li is re*red INJt Ih[Ne 50 0 100% 

loss of vcitage on lhe of•ectod phase n NRS 048 ie 1 provides -he deflnltlon5 0 
Eslern DIsmbuno:• lies recently puD!*ed ,·6 NIRS 048 2 delka an Ir:elll**an In te,ms ' plunnod .d [creed (unplon,ell 
0•n *d (DlSASACT31 -d!&11[b•-ion Ihe dIsconnection of the supply polnl In inte, uptons In me Esko,r DIst,ioutlon 
network pe,formance KPI definitiors Eskom Distribution fhe ou.% 1' eline, conte,•1 foiced inle,·Lptloils ¤re ¤>sel¥ 
slordolcr. Tre ekon·. slar·doid 04r• w. recorded occu·afel, vic the sLpervisol¥ .feired I os 'laulls" 140 sustained 
the IEFF P1368 document ievIses tne 

contlo Ind dota acquh?fori [SCADAI A'slerr inte*Rupllo. cxr, iten Iker, dowri in' 
e®Ing nehvork ....inaces cleon• o· v• mc,uol val,xmon cnd aud01,g paper iheir plor,•ed pid i inplonnod compor,enls. UP• Certo n ex 81Ing de'inilions •rid Oued' kgs Rcyn the .lastat{ h pr]ne•ad in·erriJ,ilicnsale i(•joided c• 
inhoduces o set ' nevi' ial,¤Dlmy indlce& 'N coiTroIJable events ard Ihe unp:anr•d 
Eskom Dism.u#on 141 An outoge Is usual# /faffed lili laims of into•uption& as uncordfolk,bio .O,15 

the ./Te of o component ./4 is ·lot 
The Implementotion of thi5 Mondord M 

evallable lo pe•{,•71 Its ],ilended furctio,i A 'lanned Int./plion . le loss of SU.I 
@KisM@ Eskom Fistams orld dctabose l' due -0 some evvi dl·ectly associated v,fltli Ihot cesul* f om o cornpor»nt &4!belot. 
Curla·,tiv be ng reviewed due to tne fhal component being inker, out. se.Ice at a solecled 
pole'll ...... 0, I. out/ge Ilf'·10. i ]Sually for " le p urp o ses 01 conslructlon, 
maragep•enT lo•, prodlict of a 'smou#on A ............0 (shon ovann 16 on p./Elt/:Ve mair.In/nce or repar 
rinonogerner,1 5,slerng)Msl venoor -89, les' Ihon 2.Indea The rnomental 

I.**/ con be the ow,0 reelose (ARC) A force' inle,iuplion, is the loss ...ply 
Over.ie' 01 ./lutle' rlet....lUI 00010, of I 'Cult b=ker an' a 100% I.=.....comp.enl slakenout 
Indlee' *.10650nlheprde sassuired. TheGe 'service irrmed.ely ellher autemalicall• 
The folog,·ng surnl•ary nlomalion s bose•j marnenta·•r in•er,up'ions 're ieporTed of os soon c]B swllching operallons can be 
un the .eosurerrent anc repoitlng ser»*ly ord e:/luded from le ..Ined perkmed. as . /rect reswit of emaigency 

'ruplon re......ex colculoliorls rne/«100.0.K In E31«rn ..ion ionditions, o,an Inter*lion Ihotls CauSed 
bydrnprooor opeiation of Tne J.on,ion Is ./re le opplicatlon of Tne.I,rorv ne-k inleill•}Id£n equipment i5 called oi 
hirnon orn•· 

neterk reliab Ilt meosurement nra Ihe evert and the associated nolwork 

.rq or,d the d.lcul-ies hal can be oge,d,onduete fautt•ngo*ngh / Eskorr [>•rwalor me pionrled ord 
e....ed I 'le ...11.plemental.n called o sl•e cl•nge. On Ivercge on unlionnod Inte,lupllon cotegor. (]le Ikne 
Thess dlmc•he:. Mretch «orn 1*]per defind& eve. con consM• 01 2 / 5 clssocioled ./e bosed and depend on me arnou' 01 
and for·nLIas to *0:kIng S•Vare systems Inalles 'depe'ling In +Ma lillie and Ill/.09 1.e olout le penall lo' 01 
ona ac,otaseAn o kDge ano '011*x * 'c,r,1*£,11' 01 the everir) Tr,e skile ch(*•ges supply #al was Drov<ler, ro Ihe curomer 
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Wnele poGsible le custornoi 5/ould be used in the donomir oTo orid nol /1 the Eker' t™emor......... 

n cr lecst 48 houls c(harice r•01!lication c.storners se.ed Mothemolically CA,DI Ir Eloin 'st•lbution theie ail r•turr.olly 
fore o ny plonled I ate,ruplior con oa e•peessed as eitner •eporled rialces tnul fre[]su. +Pe 
SlomeT /O//101. Ical reduc'. Is liansform' avollabillfrlon•aecoiltl. for 

Icutui• T•ir,!,em2F•14, ilifLI:,•ins p .i CA]DI= 

ore choracterised by the ounallment parlk]I T "ulnher']ICUMI'l,CrN •Bl•n'lpll,m' D.:./.ca•sed Inler./Tio,isl T. re 're 
Dumoknerd oy ieducljon of cilstorner !0od olsoir-einll ir*jlcestbat Croar, o,nea'orm 

Tnese ace not regarded c. purly net/ork CAI[)1 k ako the iatk) 01 &4!ill und SAFI o' ad SAIDI or' SAIFI for le .I. work stof[ 

interruptions and are incluced as po,t c- MSU Av SUPPJy ,OSS 'doxJ 1 c HSLI :f o 
Ihe nehvo• •ell•*•il-' indices /,ese e·ven' ne,work ind cates le monthl, averoge 
ore me(]suied orid repoftec sep[]rololy CAID! - 9.•fl 

nelwork loss dulation loY +90 HA' •Mord •stolk). 
usklg the un•,1 treque,cY loao sheacIng 610 suskined Inteirln>lions caued olily 
'.FLS: r.ents SAIDE = CAD: x .1,1 by D.rlbulion it IS I irica5uie 'the HV 

krsful, ner ovalot) lily aric b expiessed es Sustudned MANfi*Ori ;,70'Cus Tho general lose Is for CAIDI / SAIDI, as 
I».[5 •r ren Tlie HSU MI €,•0 Include CAj[)1 le fo lowlig I. the tey sust.iried 0* lukes i.0 occo•il the nuriber 
. plorils ./have been uffected I. of effe.d cuslo[-10/ ir#./lon ./1.. used Ird ./ relaled *rough lou ts on tho network 

definitions N relwcik rellob lily i,•dices SAID o rld CAIDI Mafl*>rr•,ffcof• HS[ con be= eK[>reSSed UU 
mo{,suil lhe Iva obllily . sups. The ./.*efege jn#%• .cuency 

I.* le SAIFI dulorion of of o nolwo:k Indicul. how Infoilwflorls . Fl and CA,f• afe IMV'.,N,r.'ll :lii'*b 11911= 
Indices thol mousure Ihe ...ily. Ihe In•.1./.VA'. 

OMer onavelogethe=LIstornercor¥1439€d 
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Desta Power Matla with factories in Booysens, Pretoria 
and Cape Town, specialises in a range of transformer 
and related products. 

• Distribution Transformers from 16 kVA to 40 MVA / 132 W 
• NEC/NER/Auxiliary and Liquid Neutral Earthing Resistors 
• Dry-Type "Resib/oc" Transformers from 100 kt/A to 15 Mt/A 
• Miniature Substations up to 2000 kVA 
• 12 kV Oil Ring Main Units 

DPM 6. 
Desta Power Malia 'v•Av• 

56 Third Street, Booysens Reserve, Johannesburg, 2091 
Tel· +27 11 835 1011. Fax +27 11 835 1717. Email: info@desta.co za, Website, www.desta.co.za 
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The odyssey towards corporatisation - 
a roadmap for REDs ahead 
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be to o In'ge, or les** exlent 'or optlor• [57813] Each phi. Is Km,c•:ea 
1110 Ell iesITucluNng) it was Impoitant decisions • by delinle by tri municlpolily to 
loto<ecues!,ome/MIngegslaMon •Mele Ind . derde whclt ./of slice 

./........./...... le'llte./.0-,dolhelliness delivery rmecnnnism Is preferred. DLirIng relotod benchmarks 
Ines' ifivestlgallors It oacarre clearthot 

............... The vson. as adople' b. an Inte,nal business unit cannot yield ./ 
low»nmen¢ in the EnergY 'lite 0Kpected buslross volies Accessory . 

-Ine,•ii. iAGI Pope, emerge•cmone of placing lEDS Ariead, MLM's Irve'lgollons indicated 

$.-Ii-Sawnu-#-••Almepra Anrnc,a•*bs[•3*ewou•fnec:,e•co•knorac,5e£•MiM'seques,od:elme,?ED 
.*ne.*...,8.... 0,·,0.eher,M*n,0.•av ./.rec*-e;K*,dbuhass•,clur. Ilbell 
i•e - o,dwos nr{•#lorse•P pll•eS C•*co,yr# Aa andc•ulo#bs [• #• d•WWw As SUct • aanowm, me ur, rigi,0,1•/af rhe 
Inall'/Bl'.lem5./. *.... I le M.B #•»Ell/•'S}54*.5.' ' Os •I' 80' 'r/no, Ircmut#d Is yef 
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financial modelling vio• I iderlaken to 
Process.. ... dele,r. Anar·clol viabirv (rd ;10 ,•ck*, 

of tie lie SetJ' Cl# This piocess Is 
€1.- depicled ir F:g 6. Prior to Ihs sole o[ the 
-- business lhe nece55arY Ge,vice delive,y 

ogree,Tler·: we•e comolled belwear· =M 
or/,1/ cc..I l e'lic se'le dell' 
to the communilles Tri g.veilance 
f .. .ct wos crouted in Ihe Drill. Is 

Ij wa•-*,a# 
dcr4cled IF#8 

..1,4 

* Inatelbi undagen 
• R n#encill of the business Il[ 

F,0 5 Thephoo'op,030,-coes5./,Mille,m•i./.en!/0187' dIsl,ibution assets. liabl!!lies (Ind sla•' 

wer' Identille' ir relation to the 

elect•k•ily ./0 tion <Llppiles 
• Evaluollon of all ussols I. teirrs . I 

t .,i,„I.'.,•• '.- I Bull.£.liu,·lir deploci.ed reolocer-ts .. IDRC] 
Asse" 01 .1, ,4 bi lion liere 

Idenl]Ded in arioss' rell·•€31 ond o 
Ve.rs 

1111'flitir- pioeess was embarked upon to 

i - '/.•, 1•••lu•,i- compile o comil etier'.asset 
re@ste, 'Droccolnllno pl,poses, 'P••REI)- 

I Tounderslal·.0/./.qi,ire...·In 

bLI'll is going to face o teri vel /1177'.1 
doirnne 'clecost c[ e•cllk.!9 rleocls•as 

clone to defkle luture cc,Mtol rleeds or 

ihe en* 
S.le 'f Els O.49 I A comarenens i....01 /06 built to 

HI,'ine.' aimize,· 114£ rT»delhi entlly s Anoncial V!(]bill¥ and 
61//Inablll' The busness value .vas 

2,6 7•Om•t-#.Dee./0,•#neCen;•c 
modeled wllh a discou,ited cash •ow 

(DIFI appic'ch voluoting the ality 

Centlec's business model con...vel with o .. . R877 rrillon 

• Day or. Incorr' Ind bolunco s.le' 

fol ·Ila new en!!ty weie cor,ip,lec to 
Wires Retail 

iofloa lt. Ic-Js 09 
Olly O,•ly' *one o[ exlslerce 

' 3.Wn€•scndcorn./'ygclvE,rioilce/nd 

'..:.''la-a 
Coarationul slruclures wele daslgrod 

I Le'l E- fo, se'le..octs (se..0 

delk,er¥ ce ser,Ice level ogreements 
ir=,pormicn docurme,ls ond company 

C....alon of lus.mer and asset Gon,pany 
reg..lon we,e oul ned 

principles to ensure balanced hybrid full sorvic=e 
entity D,e 0dne5& Fr•e• 

. 7 -=less,node, odi,# ch./c••na./9,1.Se'Con•™ The bus,noss li dMded Into Mres %. retail 

. such.e model thi- /=5 adopted 
11•01 a muncipul on·ity was thu *ed A./ company -ori. ron./- ./.ed focused or, beth assets and customer 

op+In Ill:M /1 se.ke d... to.tuple compony./ 
lulor convelled k> Cenlier; 

The Rne pfoces, I#owed relationship between Centlec Inlheolocess.ane;.se¢/ 

The process .lowed In the Conllec cieollon men=ar,mc¥idoMdes und M LM 

[Fig 5) 5roMed w,Illb Ihe stralegle vislonN for . OSS./.lill ./6 

Prot===¢=,• Service 

Ihe entil, 0 0 where M[ M needs te go to co®ted by the c·(rinpon¥ 
reoch me i*,nale I .s sel for Ilse'l Ind crid registered w•frt Mle 

iegistfor of companies A Ihe Iden111!coron of *ie ord r,or, core 

services enl luncibl renderecl by the utlil proce' w.' 'olloled 10 Y 
lillia, Inter m bool /1•1./. *N{•re /•sknown, 
oro followed ..ni.In' ler/elus ./*.d up BY a I new Chol.Il 
pernoneft boaid hoving to meet the ne·i needs 11 wfos shuctlled to A 
Iria iequislte 0],PerNse and Boaid fac,male'ohosed¢,alinky.ofeluffilorn ML' 
'Ills.re*ed by'l lo tne nevi, enmy .vn•s· rrnintainlng :le•bllihf 

fo 'fow . /flurge$ OS the REOS .ocess Mo*6ver before the 
unfolds cernpany 'a Getup a full F, S G,*emer,cere,o,oK©* teA,Ben •MAndC- 
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The chan- cu-/... ME ps Company & King Code 
L.GE 0,7,17,2,1. 

- Ck,•r *pli, 6,1-/li• 
.Iwe., ME.,}•rl owner./. Ii-·r.•u 

,• In-#Il# 
- /*Il/5 A .El•|• .I|I |'Uel •• 

A,36 /4 1.1,Ibi,r - 

- Fii,•i.itil I,·i·uui,(Ibilit> - ,-,m#dri. i.„di,Ii:. .....Mil 

# Ti,ii.·( lii,i, i,f,ill, clil • F. .i'.,i.'i, ...1.· 
=*22.--- Ii,Ill.Ir o,ilill,win •1,•rch•,1•1/•. 

Varin,1••.VI:Ul.1•Or, 
1.1,„irc.M·,1,· r„;111,•Ila- - 0,1.0,1.·,id,ki,iwi,••,•· 

%9 7,gcheng,0.,ve/arpe,*Aki Occepwg cn"gle Per. „1. .i,Fi,•iii Iirrf.ir.irnne,·¤ot 
'r•In. A,1 ful.1% i¢,1.1,1 

service This Gt•uctule noless,tates 11, ill,·il ll> ,in .illul• • Cull/»Il .rillurl• flir 
•••ne,•hip 11,1, Ii•Ple.2„Illl.il,1. 

0/1,/c t./ agreemer./ wrm ./. #ar 
e naln OutS(*J[C|ng O• 513•COS 6JCh Os I. Fe 10 A 00,·rmA'irj 1*lvieerm[•1114:r·le; /) d o cxxrlory shl•chil, 
Ilirlg t Is foieseen thai iNs airangernents 

Govenorice 1hefe is plonly of opproorate leg/lation 
Ill chong' 06 theer·ltv groi,s more .... to be followed ca,efully /rid 

andoslhe ED! ro•luch.nnglnfods To crecte Ire rew er#Ily Ihe buslrlors needs 
I 

I be licns®le' 10 ·Po newly crealed ....Inlment Ol ke¥ sk. /6 00/ 0/ 
...:e s /lues comsonY as me new owner In the P.'LMs possible Ic] 0/sule clf'llnully is 

Impol.Tallincs/safe/*b . 
P has been *Id 11. le hurnon efrn,rt h Coser Irk wus dione wren Ihe busl ras - 

leodersliip lo take 11•e process -0 its .d sold 10 Ihe new frun 04*]I enllty This Gak· N reason * 0 DrepOSO WIll ,•ot woik 0, 
eurmarked Ihe transfer o' le business •v rreigem wII . le55 SLK:ceS•ul or uvell W•at •s problemollc wilh Ihe curienl 8elwoon he rew owric, and IVILM C] sovice foll Plls ve/rlont rallure v.££ crn'rod arlangemenl ¤5 0 r,•unicipal enllty? 

in #le Cer*c process + ... le'licalion del•ery agreement •us - Inlo /:ace to 
end oppoinirralt o' discofd c hange.... o move Ihe deliver• role of the c]Her .M le,lioductron 

beco,1,0 the 1 OCJL 0»Jie, of oi• stat 0,1!J:y lhrough lh® elements et charge os To 08¤6 wheler #le cu.rt .=lgemer' 
depkledlnlhechcrgecule - Ag 9 operoled by a board of clroct/ c=]11/0 0 can •,led ·I*, r narogerlol accolint[]bll-Y ¤. 

balance bet*een Ire prort moilee orld tile auloromy to achlo,;e a s•gkm In wh,=h ·ho Reg.£. mee«ng, weie nekl .ilh the ski lo sa•ke d••ely r./ rle was #on.lira• bJ,Iness Nnergies and efflckrCIOS Car . fecef.g inpuls and to Pass lt·Mo.*entk,1 fic)T• a direcl ilipul into u munlcipal ccpluie d 10 Increcme Ihe val Je of Ilie entlk Infomdioli Allhough fnerrbers of th..um depuitment to ownership lifOLJgl a one needs to e•ial·,se whethe· 11,p ne•y d• belong 10 SpeelrK: .,•a S ond e•en +c,• Ehorehoklers agreemor' h ¤ comonny Ir o lec•es Ire ent!/ rn/«3 lie'll 
Ilb ...............i. cll•,sollon le • pol ent 4 6 caGe gove,nance ord streamlined Ihan n the plevlous I.m dd rot deal witrl unK]n mofers 01 /, cwlers// Ind effective Con. rern.ing 's 
bul focumed on the onva•ged change and a'ralgemer,1 v,ill•in a municipolll, Because consmulec I he sute 0, ir unicipol k,glsk,hon Ihe klc•eose 11' shafeholders value 'i•,0 or•y Inkrnutcri./. to fle peook, fll' 

be achieved over 'ime (]nd Guch Le=ons 18¤rn, 
Cen/c Footures W #·0 c.eoled an# organs•lonshoveonlnedloo• ·gown fro·•• 

At t le compellon ..d a cloce*; se·,orcl I ..........intof •ew it w Ille ra·ler In I nutshell Ihe ch/$. ics of the en. lealn rg g•©e·iences ca,1 be Idenlined The duflcuft fo opproc'sle wliofner t•Te created'con be........lows mo' Impononl ones 0,0 dell'. reunder 
.rorgementsis one of ciao'Ing an 

I 11,6 ./../ slondolo. eled,ICili, lili 7 • D.nelhe ./.lake forthe chm@63 Ond env],onmenl to •hieve optirliuin business 
Ind I Bef•role Ii,r•lic peisor 1. strolegy ceurly crid 'phont per'rrloil. I.,0/1 V,4 I' 0......Ills 

. Aspefdo'Ntlonint./15/fthe.JICI. Reel r,mnalion t•11{Jligh lt.3 0ocess if. 0• will yield optlmurn perfo•Tic ice? Wbat 
kerns ancl Flnencial Monogerner.Ads c./. imwtonce lo keli /10 /[OCIS consTitutes business s•col? Ore ... lo 

I a mini€gil entity, foc''Sed, ./09/ e s.£I• orrongerner,ls 'gal./ c./. 

• Il is o ... assot & custo,T,er I Polillili buy Ir loi lhe piocess I 'f I(]kl ck>wr• bv cu•ori' legisialle i, sIDulullons 
maragemer· o,gonlzo¢lori focusing on poromot impo.r/0 a. criticul for ond fecorne·ed€•ion• of guldelineS •Ch 
both componenls as leia#r I ine 5UCCNS (]slho KI. Codoordott•rS p,IsonvGaged 

D #.... • E.en i. tre most orgor zed and well future iS Jnpacked n definilion' und 
• The newly crecned enlity 'ls o ge,vice rT,anaged uride,tokIng& the pioce5ses 'Gouler/Gn' 'or t• to be fomoo REDS, 

delNeiv agreement (SDA] witri MLM *el ·rian anllcipoted 

• An NoiuY....... enlil focusing or olochicity • lingfenc'g o' lillie#i lili':cil 
d,51,]butlon hu'lness hi•cilnnG o• the bus:noss I' mo• complicated Ind Mory feotures 01 the REDs con be 
parent mdniclp{Mlly, involved Ihon commonl¥ believed, Ide,•Ilfied For lt·e pu•ose of tnis pape, 10 

· lo ccmrner¢101 ai,ang•ne/+ 15 one / I The copecity to execute p·ocesses in unde,slor• the business Iialure requlied 
an "orest ly©e puy,no 11 10 M[kil cs c e.or,inebostiurning 6,/sle•ns Isolle,ia 4// REDS In ofder' capture si,•ne,gies. 
shaieholder wlib eqUity. cleflned as I problem to keep /0 lights builing oMiclencle 5 ard lo operate in o streo.Ine 
remkx. ke ......11.*110' opimcil v.tilsl tror/o,mIng AIshior #,e fodloutrig amongst oThem can 
tax *equity 01,0,1ger.ier,ls but olse . Define de·ulled and me/suilble be ldenlmed: 
ce•ing the possible cof.vergerk» norn revenue enhoncerrent and col 

ttils shoIeholdIng Inlo othe, ea•I-• wrie,0/ clourly and upfront I A new lurtsl c ..In lillia'e Iron 
orrongements and • 11 16 really o porodlgm shllt from I exsti. owners e inurici,x]!Illesond 

• Is a c.rn....1, based 'Wtlk.lt„ .,tlt munle,Pul unded{*Ing 10 0 M. Eskom oithe 'cle 

w«h GAAP cop¥,liar,1 0-ccunling I Witi tle sci*e ' rnunlclpul logislollon I t.ere shoLId b. I cleo, spI 1 be·weel 
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ownership Ind flduclul .* Ir Wiether swl, u sliuclure curi creole Ihe kltl•9 too bi,slness ente,plbe wl# =e 
direcll.g le compan, in s..poll of lili necessaf, env ormenl to achieve te o·,d whi)lhor Ihe entll'/ wl I be allovved to 
io•onale of ex ste,•ce as laid down In reqlliedarcomessouglil oseo•ie,cluclea sati. sh•ic'u,«o• d g,sleTnstu achie,ethl' 
ihe memoic]9dum (]rid orticlos of lorth/pace•ls'Jeslor// E,pe•encein -er thls Il m.nogerrenl aulariom¥ and 
association 'f lhe RED [ e clear me lieole(j murew' enlilles in Soch Ailic. accrAinl/*is needed as ecom./.ded 
dislinction De•veer ex Glence 01 t·e Indicales tho+ gove•norce between me In le Kirg Inde 2 

corn-Ya'dile:e•ofl•c•Tiors ixlifiri· Inc3 &./. g],U,•m(* Cumer 
It oppeal Ihot the suite of new m.nicipal 

I The PLIP•e.............lers *neril iri 11,/ rew[1 41 .,ill ble of essence 
legi'atial does nol easilY alow fo, such I 

*l.Jec d In Ihe 5oulh Aric(n conte*t of if ihis s•ruC:lure 15 10 13[0 LS[Xi I i re REDs 
p..... shilt Ind It Is.gge5-ed nat =ne 

service del•el tave both monet/l 
Closure Instihitional prob,ems thot do exls! thal vill 

and service ekcollonce 'ren9/n6 h(].pe• these ,•ecessory re!0-lomh ps for 
Clear value was odded in the Sare Ihe In *Tenglhs 01 /1.art]Gl x].1: -he 

op'Im' hugness perlomorce As •ch it 1, eblobilshinert of by holil.n./brium ;n cwne,9/ Cenilec IPIv) Uc . Tne K# ... '4 .*e ied (org -Term 
ialior•le • fortllec•x31,ge ussetut)'ront•vas Ung ler m liranci• 5.10,nobilily of ihe c•lomers t•nolit 'll be ochk.ved In t•e 
achieved m crea-ing the enlty n Its 

e:ed,Icily er'· v curier,t mL.Iclpul elilily sliuct,re under the 
prop//Ins for REDs Al•ead 8,/ th/ mucl• cuirenl ....lon It Is 9uggeste. 'Mat 'he 

Dic fi,unrcdoo• enmy •Nsus #·a con¥nnr grea•el i•,•dersta,•dirg wos creoled and do•inition []s o minIc oal ent!4 06 me 
above r] 1 tlic bus,less value wis idenlille. 

KIng Code 2 cleflnes /120r gcvefru•e ona pr.Irred Blctlle for the ./ appe<xs to 
fo, MI's lulute eqully stoke In tae RED 

owne'll rele orls in le known compory be problemotic ana ' I not YIeld le 
Fforn th 8 poinl 01 view It con be *lid trot 

5truclure, The accour=bilh, ervisaged results as envisagec I ne dieerent 05 ore I. at 
Ul M •06 •ccessfi• n / enoeawx r 

buga acd ends w#M Me board. 11 ccnmed .5·ucluring docur,-atlon I. lesea,ch. 

#*venunce aria•r·•nts in lens Homwar lo moxirrise the sha,eholders 
./10/.PhY 

of the SuIte of munlc,Dal lewis:ahor le voli•e upcn moving inlo Ihe 9F 3 and me 
accoantob•-,0 ends r me poler /,un 'poily mainl,•once of t» clm' suiplus orpiont [1 1 Coril'(]r•y ...... r/FA/noil'/Act 

I.:KIrglcdE? 2 requ I•ing c whole iost el legulatory evet cc n or* he oclieved. W the to be 
131 Copoic•e @ove,n¤nce 

requi,r,erls ord co-11,015 /5. os 'rerces ccnieved.wnegies orKi elf clencies can 
[41 -'C Bluent 

on<Itudget•ccnce• herEessfly/*ic· be inloc·.ed th-gh o ploces• of I.: Flial.'.inepoper 
'Inonciul regulatc,Y con,rol' 5 cor•imefcialiEolio[1 T•is Wil lalgelY De [6• Melgersond,-Tegr•]tior•$ Di•cilli•, 

acknowledged when the •Clure odS In deponder,+ 0,1 •helhol a 1rue pul* 171 compel,ton ¤nd gegulct[0, I• 1re SA 
lillie nle/0 as culoal. of 'cirrT.*95 shl# b• me Eha•enolde h·rn a nunicipul Indliglri' PAyA Coerhard I 
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Key industrial customers - 

what are the options? 
n, Co. V.gle. Eskom 

The = or, d kev Indu5mol euslomels ¤Iso iele,led to 05 pole-Ily contes,oble cuslorners, in the ,•trucluring I Ihe EDI has not yei beer 
d=•ed . Ihe poljoy moke,s h Ii,sl PED ' plony,ad for mjddle 2005 Ind Iss issue needs urgent .]Hentioli 

* •dU61[la Cllsl™Tle,G form the engine publisllod bv the Elic,gy Inter'Givo L. rs persons who co opeloted iii the 

01 le Sol• A.,lon 'conomy Ina '.e Go,Jp J. =inciy. these compil(]tur· 01 11·•e .Ke ore 

large 'mounts / ene.' Ir sorro cases 
• WI en one conside. 1.0 ments 01 lose Inte./horal!7 c./.petillve c.d cost tholi lectilcITy consurT*ion mokes up 

ref oplions -he ussump'. s moae Inat lecllve pricing of e ectricil·, more thon 30% of their opoiating :cosl As or custome, choice co,Jld . Al/'ll,iate con+85Iabmty ./ci ly Ind 'elic© ity of b book ¤5 1906, key Mus:J'J cus'.# be /1,oduced wd'hout In#·00./. 
supply. 

#'essed Ihelropirion. 05 partol an HER ger/latien co.Dellt of i at the some lime • I. abllit. to lillie Inulu'lly Lorge cus¢o,ref tos< learn' st[]lirig tnat TDe ciergy r.tos will 'herefore be beneficial controls wit• thei· they want choice of SJppller !,1 Ihe reguloled a purl of Ine WEPS 0100-fiCI' supplie are lec.K:,4, jndul' I the Didusl. mon' melhoolok.gv 
opinion' exist oboul Th' topic. bit I le rlghl to .ioole .elr olectricily 
unlartunalely ro' enough :Irne is do,roled 6uppllor Evalualion c,ile,la 

to Ihis 5•[*,cl in Ihe ionous rest•cru,ing They c]Isa iecognIsed ·he need -0 Ariy opHor needs to De tesled and It16· 
debajes csr Iflbute 10 'lectil'lcullon ono] ruill /0110*Mg t/=b;5 have bean ide/fied £15 

levles, bu* •ol.Id be urhE.ppY to conlil!3ule 
The Nis' purT 01 Ihi5 pripe, exolores the pollble eval'loncilte' c 

to municipul •axes on los of it -he 
volk*JS olternotlves ovalluble lo decision *e,orce srulhof tobelaxedonproflt• I .....1 'ccep·/nce by /11 p.les 
moke•s n Ihe EDI * CtU,ilg phose I Ii" avoll// 1,·y 
belo,0 the Intioduclion of c mulf, morKet Key customer oplions * 90// Alloi• elli•ornle Imp d 
mode .· tull ESI iest,uclu'Ing ond ona»ses Wnen ore considers the various options I lusk>mir ./coplance 
'he advoritoge5 ¤rd Ellsadvonlogas 'of thotcoul/beconslosiedlndecidnghow I mpoct./ RED /1/bility the mQ,or olayeis such a5 the Scuth todeal with key Ind.* .lor,10'6 duriig I .po. on moll ]]b.al]/ljo African 'overrmenl REOs Estom, EDI ine,estiuctur•@ of tne EDI, five poss,bles 
Ho#/ I. keY 'dudrial cLEtornois come to .. Thess ore· Anal.is of options 

*lome, aefini# a) licustorners'reallocaledtothe REDs Tne ono:ysis 01 the optlon5 Decome very 

Tne deli•ition c• o ke¥ (ndusflial cusfeme b) Kly'dum/cus-Imers<fe oUDGeked 'Cmplex 05 eaCh I the op' I needs 10 

which 010, changed to .0 1/fm io EskorT, and le rest 01 the •coollvel be •ewed Irorn the mall! stakehoides 

contes'oble ./orner vias approied . cJstcmers ore allocated lo the REDs PON of view. These being key Indu&tilal 

the NER 10 Include the 'll:owngc,ilo,ia (Availato' 01/is Optic'coud oe lhIt cLBIome,G REDs. Eskorn aid .le 
bolfs.mandlhe MuriceREDsre'oin Govern,••ent 

• Annua oloctlicit. corisu'lilli of 1helr exist,• key ild,ishial c,Istomer5I 
2100 POJO,00' GV.'9 occeplonce ny on /*El I Key indust·10! cuslorners ore 01»ed 

. 0/ a single contiguous /10 [Ilrnlled) choice be•eeri Eskom and TI*31/ sapercelion//Turless I. RE. 
I J.le, I comrrill rron/gemant ' ' the RED. hove Ihe full geogracnicalcusiomerbase 

wllhir 
Illuct.ile d) Full retoi, coritestob[Illy Is introduced Ils 5uppl¥ area. it wi I nc. be 05 e to 

tothe KeyirK*Jst,lo! 5egment levy electrlcITy fof ... subslaisalon 
Tills del·,ition was I'lciden¢ally 'so lolor 

e) ConleslobUIN Is phoBed In 10 I *Idef purposes ThIG Is furlher exacerbated b¥ 
accepted os tie delinition afl ./.Illyng 1he picture .al ievenue contribufion customer base but ies'riclod to the 
l'£PS eusfornl and fs 'Iso cL•ren. lo••e fola, ESI. rbls IssLe Isfurtner discussed 

induslilai segment. opolled lo individual =*litles Thefe below 1 believe a bene, understoncling 
will of course be oddillonal mar.1 lule To promote uriderslanding of ./ paper. I tne re•enue Nows In thi ndust ¥ lili 
roquiremenls fr«n the NER lor pote,11/1 the foliowIng ba 51c slructuie is OSS,/ in making o more rfur,Yed 
who'asaie POIN• IN Ints c!5 dbiJssed in me recommended: decision 

second pal 01 the paper 
• An Introducto{,• seclion, clecily selling .Ws an<Wot>/my 

oul le buckgiolild to the paoer Key customer naea5 
• Molri Over the last tew vears, Eskorn 1•Is body of le .aper 

7he na€,as o• the kev indus:,k,J ma,Ke• I A curicil.,•ill sur....Ing •he ./ings jdentlned.INcc• ski•ls iequ•ted •or t,• 
segmen, were expresGod in Ihe = Of of le... Indus'Ind has en·Miked on e:dengve 
1he NERs Icrge customer lask leom i' • Rele,ences. •pmendlces ond lioini•ig ond deveopmen' programmes. 
1996 0/d again 1/ 0 ...lon ./pe. ockno•dgement / soures Ind specific¤lly In The specialist 0/0 01 
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cloclrlcily pi:clrg• ene,@• troding cAd 0]her Ind 'Iso com//ting o.oinst ether incidegts and experiences 3eem to h¤ve 
foiecas-Ing The complex copobilliy . counties *enced c raluctonce 10 Ino. leo to•t 

tic¢ ng has been bui t up ir Ihe Fskoff •Ir ·I ll res#uctl,•g I-reveMhe•,5,•Il 
When t. no·iono envi,onmenT 

seems 's in .e proce= of '.ner if o morke . at loust o regons and ls 'll I'lled 
encou'loes the IM 'clkon of n.0, arier.· molket r.en- will bo Howell when one inllooLlce•3 ot development. Kne 
1-ivestrnent6, tlor, ove•y indurry lime r, Ihe fulue Il :5 Iherefore Ir».ont to conslder; the specialist nuluie reg.JIrec 
and Iridividiol in Scull• Africa will beneti' ™,w€· IKe neceMary mechorism developed lo leal ./ contestable customers, lire 
liorn ossoclatoa economic ./.5 tireous. Examples of .ch mech/nIBrns ore 

ore net enough skilb lo go aiound in •i' ihe development 01 ihe whoeD' ele,31,* 
REDs Thot is •h, Eskom hus cenlroliged Cu5*.ccrop.,ce prdng systarr (WEPS) aupfoprde •,¢•96• ng 
ttie crl-ical sllils requlied to se,v ca this As kev indtist,1/1 rustomel hove c#les <]pd -he •Ike, Cle<]rv le opt¤ns 
complex cuscrner morkel The lle of iepeo'edly 5-/ thei· prele,ence for 01!Owing cuslone choice will be o step 
complaKII,es tilt arise a e 'eloted 10 lowords cJstorner Choca Il o competitive .¤iket. wh ist se,16 obvous thal 
issLe5 of special ogreer,•crls 9 •ch os relalning the monoooly relallonsr p with Iheir piefe,ence wo JIo be onY one o' 
commoal¥ iked Ind ..i@n curre·,c¥ cusbmers 05 suggested In * A onrl 8 oatio. C. D 0, 6 
agreements and reluled fli management . 1/ » movng ..ard 
and heagirg mecrarisms as well as Impacf on RED ...4 •'iis iN especially t·•e If the REDs ofe aoing inechanismso moilvule cuslcme 

The lact ih/]re rewenuo rrorli key 'oushial 10 8. up ¤s bundled re-011./. I fes 
poitle'llion Ir .nomic .. terir 

cuslamers comprises 40% of Esko. 5 entill©5 *hen or10 considers oD#on 8 In 
pocuels In tre absence of o. electrcily 

.veniC. haS !*b . 0£NcepNon 'hc# REDS me 0*ond. BKom hos creoted o 
rmiket. these =cues lie developed ir 

will .01 to viable If lev do la focuB on nc' .crie this Speclal ..ioy, lt·s pc'cul. 
close co operation ..the Systerr 

re•erue us pait c; their direct customer CUSIC]mer segment By setting up this ODe•ator and Eskcm Ge'lerotop to 
the dI•slon. base However letal Fskorr h. /ortlfied rT,uigin fo, tr: mini Issua' 

facilitale cuslome, paricil.lioi• . toirns I· I. 
rT,urket seynent unbunallng /1 ·tia var !8 -r•d Q to 3% This aus !5 

relotonshlps Ina agreements tetween SA Econonil -#Clf lillia ....Inion/f#leEverMJe being 
./ vurious Inte,nol components thot 

ElochicilY has 'ovlded Suult' Al,Ic' wi+h retumed to Iho REDs irieturn lor tre use of 
ma. $ Eskom and .e Ino'slry 

o Bal competmve edge ovor .e list d,M•ibutkon wres. 05 wall • ttwi Ix¥,lent I 
Examples of 1/s ure Ihe relationship .1. 

e ectrification and ruial levus The decade sheri and Mos enabled laige energy Ihe wires ownefs eneigY Ploculernor I. 
Ir>,enshe ndusme£ Joccled dr, Soum Afrk;o ar•uerlhe:eforeis·'llnelln¤ncil Impact ond anc•Ilon, Ge••CeS 

01 not m,ving 'cce6s to ihe ievenie ete e#ec-ively irl Ihe International 
3335@ 

A numler 01 Ke' ndustri¤I ge.eratec ly key ircustriol cu•omes Is Conclusion 

re<]Ily 2 to 3% O,40% reaulling fri ar Pripoct ers •ove special pricing The Ng n level an¤lys,s don' in 111 6 13®e' 
of opludirately 1% of le total 'evenue Ogre erts v. th Eakom that ep.ances corillfms trot we a·e de'liig wlll, c 

CJ/0 . CO .*Ellv ells 'here ore lls. 0' thi trid. Y Thl5 arneull I rl going I CO7Tlp|e• •6Slle, but I. 1he ena I Nght 
sornecuetorne.6wWharalona locuslhal affect tlie viabi•ly of o RED rrn'rio ly declsien. Aild be one I. M in Ihe ©r=# 

le est 01 customers and W course Ihe p efer de'ling 'th o nalional suoplier lai Hcwea. Ihe major locto· that Is oren 
50* .lcon elunomy The cons,slenc• and predictabill'v Howe•ei. ove,le©ked I 'In d•Jssions -pose on In,5 sub»et Is 

::.g 
. 01 t# 

of the m 'Jor consld efotlons poDer was to ens/le thai .e r tra I.e of commodihy and cuffency ·il members of fhe AMEU recewe c •:der 
Iraltlng investment 10 50.' Al,Ica Is expok,re in.9 iralket The possible annual 

Jnde,•an01. of le .•s Surrol.ding tre 
0 10'e 01 a cenlfal markeling am 5.ing in i.velue lim al,Iminium 

Kev ndust,ial cukme, n-•et *ihG vle. 
Il<Ing cioselY wilh the Defx] Imon· of a,eemenls oone con eo* vilpe out #·e 00 0......g cettoln ircolle/1 ......ns. 

Trlde Ind Inaust' ord the Indust'al marglnreferredto/thele./.sao'J,apn 
Develop merr Corporation When o It ,& abo doublU.newl¢ forned RED wculc ' ore Then co·,slders ,he variou6 opiois 
compalyconsdel South Africa ag o beabletoofhetthis Mk wtr a 'Inanclo Put for•,crd Ir ths pooe, it ce,lai. 
Potental that option C thot Is loclhon fo lnvestment ]1 would instltwhor lue to ihe st,Nent.Ince shoot appeal limited 

1101 knowrom the outset In vih ©h reaul·em. ils from '*c' :06Htullrns customer choice' offels le besl SOILifibn 
I.ne Ind•6tl 01 this Dolrit In time 

22,3 :72. st° 301 up The Inte.....1/gene,all/ve recogn 
to concluce on the led for .reemenis wil• rebral I A...Ive" 0.• 5 cou'd be 

Occeptable electricit¥ supply agreemenr red uce Ihek Msk • Inveslrner,t5 in gere!* conslaered If a sin-.pler solution Is s¢Jght 
'5 ger·erolly vely colrplax t•ec(]use of the copacily. RetcJIrs h Il•1 need acces5 To bef<)16 the intiolclion 01 complex 
un gui reali,ements of *Mis 'PO Ol generolion capocily lo meel thel, mech'lisr·ns suct· as comeslablill ' 71•ls 
irlesto There cre severol ./Intres In the .om....ts to culcrners The integiall, .enall, hold probobl' be .d'•IAobio 
World able 10 PO'Ide a tavouable .genercion and retail is an importent Ihot both ['orn 'rc the munlclpolitles 
envirormen¢ to energ• intensive users The developrnent lo reduce risk · and Ieducea relain Inelr e:•sling customers going Inil 
•blshrienlolosIngle,elalle, withlho .sK means re•ced cost foil•n•rnes the REDs 
obil/10 60·•ce t•e key industrol iror. 
Is a vllai eroteoy to maint,]Ir SOL...M inmo• al nlome' Nboil#0cn •efe,ences 

compell-,•eness ago,nat omer Mun,Nes The Ereigy White Paper culls for the [1/ NER]O,gec•Slornerla•team 
n ..02.........Give ....e ....... Competi¢Ion 'to 'e Sol.Th r•poit •g96 
iraustry need5 0 national locus to Afilcan e*Irl» morket ona Ihls issLe IQI £11]G PON®n popeF en ek,Ct•Cil 
....+I SIu. AfrIc' - no' se.lial has ols' been k•ouied Iw govemmenl ove, s.,piv nouslrv re0•ct.ing 1999 
regional ent'/1 Compe'Ing with each Ihe pas' law yeals lewever. Intenotlenal [3: w: PS ·epoMs /04 ' 
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Experiences during a financial 
ringfencing assignment 

bv Ken * & /nd 'clellon 

7heoblec#,·,sof mli-eaw•elde•eiminelhe,ojue,Wlheossels•liobjJ#les..evanu€•andca•ollheeleciridit,•dertoking to 
prepare a IMP'GAMIP> compliant ongoing sel of 0.=counls ord I. 0:lrocl and shore the leaming experience.. #imp,0,06 Ihe 

effectlveness and reduce Ihe c.)515 of Eirn|le, lulure projeCIS in other munic politics. 

The >.111U, who provided...... foi the 
prolect../ sigri•lcont er./&/ 0/ 1. w 10-c.,u-gr. 1 
leair,Ing expellence Ind l'is is 1.0 Il,roi¥ -trn.=lola• 
sublect rT,alfer of this poper Tt•e cor•illic,lt lim 
set of occe.int6 include I·,come Gk,lament 

boil-e sheet sh 'low staterrents Ind 7- @ill 
p,01-11,11".11'11 . »14"-11, 

-menlieports :10,1.c.-D".1.. 1 4 Ieee, La] 
Tne poper cove·s the experienCeS 01 the 
ossigrmen' ond offers sw• .ight, b 1- C.Immunl•- •Ild •IoJ- .-• 

proce&9 Themuniclooll•und€,sl•,c•(which 
Is desci/ed h bicad le,rng bolowl & not 

F, • P:ctopc:rocah feoll¥ rolevanl to Ihe DomeT 'G it Is lv©,Cal o! 
many •ldler aulhollties in Ihe counhy practice .pilities w•,cr 'le,derl corriod out In a ./.[uclured ./ .derh' 

dIffefentl•]I t{.1 Me,z#a %Lei#eployed 
fis ario service eveIs ri•on•r ora ·hat the. le•d be r. bi[ ai ongoing 

Foll if• Ihe re•uclring ./coss bul amorgst ocal out• 0, iies on Ihe or• bong.The EDI piolectomcehos [Draduced wore 

h,3,1rl ond FAk(ni on • Iher; 0'inrr/*k fof Ine orece' ./ 1110· D. not purl Of Ihe 01!glnel PI¢evirolortiouse 
Coo:Ders (PWC; ossignmeri foi tlic I Mal,Y inur./.I'es are ./ alavs in Fskom ond Iho .uriclpoilties (,epresor,led 

Deparnent I .Ine,ols and Enel. {DME, the .. .ancial heallh b, TIe South African Loce Coverr,rile/1 

oad ha,e not been purlY 10 01 the recent • Ami:ho,1 and re-ellior / a./.tort AssocioTion (SAGA]i h•e cominlitud Ic the 

d16oussions ane delibe,ulions This wos emile»/ is .... p·oc• /roloh Ihe acceptor•ze o'll•o co I many 're. 
operal. 'gre,3,1,81,1 *. #Il * logoided os a selbock 10 ,1,1 -1 tul o • Rationallsation . the tori,1 systems s 
corientlous Issues are dealt vi th •esn sel les has pro0ded o ct1uriged deGkable 
oppropilal. The -,rne for implemer,+otien InGIght to Ihe challerges ard oppolturities I Lackofin•es-entlo,therof./Slment 
was oliginally set lor Ihe first RED to be 

'cr leser,1 Items*es The some un.*s andrnointenonceof the·,e.c,bls an 
es/blished durir g June 2004 bul le 

MIl ™>1 . p.vlded for the .cond time on·going challenge poc..• boor• [:augrt .h difficullles 
Also worlh 101* h lod lic]I +Jn Ilne 

The white mopor proposes onrl commik and only two municlpol ur,derk*ings nave ossloniner,1 wai un*rloken. the rklgfencing golerrnic. Io ./ .....]ng /£ tne been;#•g..clt>dote EskonDJ.bLmon 
tool ki' was not In eKis·er*=e in t• public 

Irdish lo acheve a comolrotio, of hos heen active in conver¢ing Iheir domain orid il has thele,ofe riot Innuoncerl 
Inefeased compettiveness on#ed .....I nelworks frorr Seven to the 

Ihis ,Irczk 
*loor,sureu 6011 -Iningindlist,y reg.jied si• le•,o'£ 0 -nat the•e 'I be o 

Bockgrou- to Ihe FOI Pestruclurine ullirnulgly se,vicing 11•0 1.,enelils ot •]il of Ihe minimim numbe, d <Ils-nbuton Dlorts 

electricity CLJstor·,cfs Tne department cossing 'D b.%.ailes ./lch will.cimale Ti,i• backgra•nd lo ii, i• • friicing is well krown 
suo*qi:enliv cra'led the bluepi nt Ihe ond lhere s •ftle poi it In .weilln. on 1.It inlog.tk•n of •he n-orksand.tems 

./.11» sorre bl.comments ale u./1. (flectrielly Distr ./i' i Indulry 
The vihite paper on the ene•gy policy 01 I.I.I........0/2001] 10 
#le Republic 01 Bouiti Alilco, drolled by the rprovide furlhe, direclion on how 
Deparlmenl of MineioIs urid Eneigy iestructulng wil, occur It Is li 

ock•owledges se,lous ..al problens rospor•e 10 Ihi& bIJeplil•1 1••E• the 
In Soul Afrlco g ..... iriduslly which ririg(ericir,g 0&5ignrren·s ale being 
lead lo chala,ges s.Jch (]• undeit'ken. 

• I'licull access . ..doble electrical The iest·Lctiiring of Ifie e ectricliv I 

elergy . c] large /01 0' 1. d strlh Jtion indugtr¥ Is probobly tro 
pop.•latlon largest ./. endeavor carli * 

• Dillicu lles li• the govern'lle of inlecoL./Indlho•sklooll/e 

electriclt¥ undertoldngs which had .....der' islmmense, The EDI nos 
1. .. 

herelofore bee• structu·ed IS emips•ed concern thal the 

municlpol se,vices "ther than bes ros·,ucluring Drocags mui be FW ne,ynon••sofuss/. 

36 



L 
---L ./ 

9 1 

7 

i ' At' t 
1 

4 

i ' P" 1 1 r ' 

f 

t ' 4 l&' ¥ i r- ¥ r 
r. 

r 
L 

1II 

1 

1 
1 . 

.. I 

ilit 

11 ..... 

f. 1 

i b 
1t1 

'.. i. d 

I 
117¢,11]611 tr-! 

41. 1 9, 1,-i- 
I I di !j! 1: r 1,1. Flj lF'j 7 

: 
r 

1 

1 1,1 
1 1 

1 1 ; 

9 'ji 

E5 kom could Rave as much ag R 613 000 per,ea· forn,r rnunicip= nar, h» 

much we 5;Ivec for/maba•hol...g al. Ullt n I In•a•(in,lew gey. t.ntrol 
I.-'witrles Aut/at's]/5/thebel/ning Therearemal'ler.Val'Inwl,ch 
*ca, helpyou-electricit* Andb>sa-geleeric]4. you'll bes,v,gme•ey We 
int,oduce,·outoenEskom,egistc•d MCI(.nonergy;erwcescomPB• The/] 
determine me Bnnual savinis based en your current electri<al ;,slem Ano ,¤u car 
hanke,tavihga5mucha• !0%0•your.ront»eiert•(cr48¢¢0• Furlhefrnorm 
Eskom may co,0•e to-rds the ciplial npend•ure of feasible ene'ly em•,en•y,•r 
|C,10 nagemen• pro•ects 50 In a = W€" Pay,0 ute 5ave .aney Ta •art saving, 

e,r 0040 728 8 or w,5,i nur veb5!te at www eske• CO Z,/¢5. 
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uddiessed k,ter i, Ilio soetlon cove,ing b./. CondUCTC, rr*KjkJ/,•Olluge lireeb rT,Lri,cipulity's eoctliell¥ dor,all• ,•oril „ins rot 

the ogsl,nIt uris mode 10, Iho ¤Gsk)nmori· oper wre typecrd /0/em //IMS rm br]Ged u 'Implo dosk slud•, in this In/$/e 

The crlthrrelic oppl ed In the or• tlicse uu,ar,•iles so we h•e oaq*,d 
Relurln[J 10 Ihe cJ,sset vcli,•Inn once mo e 

melhodologv is iolat./ 'ensilive to Ihe •he scr e ralin- in Ihe 066et Ie@isler as # I 
Iho ass. value recoider] In the 

Ii'/ i.*./to the ossets consislor• w..ir functrn(314, 0[)pnonch * 
liirlic pallys books of accourd 13osed on 

rior cole ossel' 111/ st,ell#nts ri. 011,er 
HovIng es,oblislied mo present day u imt•lcol cosl ./. was aporoximotey 

social se'lles ameexc lied from the 
replucer,10/ col orid Ihe ien•oil fe Ihe 1 6% 0' the doproclaled rep/cemer,1 cost. 

vo uctal of 11113.... &2/ 
presoril ckW loplocoment cost #ulated i·idicaling Ihe d.lence belween 'hese 
using ./ 5lroighl I rio dopieclollon T·ie 'other asse¢s• cloRsficotion Ircludes Iwo melheds 

principles Prolision is also mad' for thi p.l ord vehicle5 tocls Ind invento.ies 

res£*Jol val. 01/0 ls,9 oorron' when Key learn# points ond recommendations 
FInanciol slalemen' for fUtl,le financial n.gfencing ossignments they Q re ial,Tad 
The clo•elopri•uril o u set [)1 firiunt,QI The Eigs'rimenl w. .'ed ./ . sigrificar- 

Valuotlen Assumptions stntemels proved to be q Jile chal•rging 10·.0/uncortlinl,/In ·egadtolhe 'LJ• SCqlf 

TIle r·•OSI,r•,201'r•· ussumpHon to be made Te assu-op#or, cannet be mr:de iN]t #r o w.k roqu red of le co,•sull{*its Mon) 
Is Ihe ...Int life 01 ...... nunic,pol·v·s cu[re' sel / accounts .e h.*.le si•nt on ensu,Ing thol fl• 

Mihcwt oudll endersernerl ord e=udel, terms of relerence are clear and 
Othei••I.'llons notably'L•lic]Il€] New 

reflect the financiol sto·: of 1- uult.r tY unorro,pluous The requiren•ents 01 this 
Zealand and Singapore. have eslablisned 

Suppol ffom f qrincial 5tn•f soon w[]ned SDelifiC (]<IT d On) G€*newhat u.|al,) 
slatuo·y or iog.{•tor,· ]I•06 which hove 

unce Iho scale of ·ne 'ablem becrin-/ cs the relikerner+5 lor le ). elaments 
devel®ed dver lime wilh ./. Ind more 

.•poo•enl Much of me *ired dota w• wero ric,1 fullY UP'·Ock,led 
agieement betweer le loortles os 

re ..1(]We. 1/ 0 {nrdilir• to gene·nte 
0Kporlence imp,oves /16 simplifies the UM, 5ucco• 0' gr• ass••menl depends in 

the statements wl-haul c fal, aegree of 
.ovisions b doproclalion cy, c sliciont line lorge ....sure Ir' 11: coopeiatonand 

oss'implion inte,polaller, a.es· motion. De 
bosb -0 I.rge extonl It ' Inte,ost•g to nole 0Hilude ©flhe n and omciols 04 Iho Clion! 

Idenlillcallon I Investments lillie,cialed 
fiowove, Ihol /%/ lives vai' le-ween * '1eed to De odvIsed of Iho impo:•n€x3 

wilh the Fleclilcily Depaitrnent co•ild not 
juiis.... 10 0 c./roble exjent d lf,e wolk arld ./ 1, 0 0./ - 01 volue 

be arnleved •111 conflaor,co Nole shOJ' 
to th. employe The ....0, genarol 

Table 2 pi•,105 0 •Modlon I "10 10.lakyY be toker' ¢1101 r, 061 of ./ investments of 
endo.seri lhe .anclol statements of the 

lives In Austrolb at Ihe pfesent -me the munlcipolit• we,e only pos&,ble 
m( inlcipality and le 'loi res Jsed in the 

bec•se of Ihe reveriue gor.r.. ' -ne 
Tie other i,Jrlsdict©9s indlcore o mi•ch osslorment .0 corn¤omised 

sole of e ectlcol er•gy Il .</however s»to, 1,0 wit•/:Ic.pore cvelaglr' 20 Yeals 
possible lo show thul 19/ e ./trIc'ty Ome urexpec-ed occu•encu wog the foct 

ard New Zeoknd somewhere helween fe 
deoor•menl hod suilicic,•1 kivestments 10 +hat Il. ri•u,ileiR·O|•|!0•4 wn,ch m,re 

»ia Ir t 1» absence of o Ie•lolory lile . 
cover thok iese•es amogarrated 10 10,m the rruricipailty. had 

06sels k·, South Afret. we hove t]Uopked tho 
not completed thoi, intog ollon piocess rT•ethodok,N tx•ed or• the r.,Ii,Ciples o' ifo Lurig *bl(Ms I, cl•Ided {] nLmber of 
ond many •slriess praclices, /•sets a,id 

expeCIa,g. Which 'llows lt•oso .1010/ 10 st,f loars whicn varied lionn indlild'al to 
liabilities wore rot corii= Tnls coveroa o 

the expectullon of • Jr,•uri f.. which is Indl00LKJI and were goverricd by GL•orole nun-ber o• malle,6 iricludIng staM rules commorily used by Iho irairance ndistrY HR.ies of inD constiti•ent munlripailles 
regulatior*are occlico5 and insuionce 

v,hich # een desc ited eorlier 01 thul hconeel PAYE deductions resulted In le 
a,d olhe, linondial ••a•as These could lend 

bosiG, Il•e udlustrrioill fo, dopieclotlon bk•Ir bul·30 gionted loon£ to cover loige 10 5erious consoluence in tlie [lu. 
deperds on Ihe p·oboble reskil/1 Me of the crnounts owIng'o the SARS 
•sset •nd nol o pretcr•bed d,Jrotion os . le assloarront pro{,ossed It ./caTie 

Tlio 
odoled i Australl ar. Now Zealand We Iri,onlu,y conlrs) polica5 were very clear thai tl'o 'Ircriclu• uild operotionol 
have loose 'diusted Ihe nr(=r™m =ing [n oil Inventory being Ex) 511,18 Ihes •ngfenC•r,OJ sil•JId liuve been undenoKen 

in the books. zero vokle .lgergk.ering.gment Ind expolkf= recordee i sim.•11(leous' Iri orde, 1/ execle lilli 

of trie Illos <,I 'Imior equipment to lake · The deblos oge arials refle'le' mo. eMI,ently 
occoLI o' ine colidllion ol IDo oauloment IrM,rd rlule un•ol,its owing to the munICI,xll' M./ d 1112 plincll- -c . applied to 'le obscr·wod I. 1.0 beld ...coidod by Irio for longer 11.90 do,s + Is assurned mal a seporolal o· 1110 cellk.rv undellaWn,® k,m 
rruilelpo slulf membels eriguged Iri 11. 10, porlkon o' trli' vil• never be recoveed the munlc!*Itles and tneli s•bsequent do·o golho,klg lo.lhe ossigninonl ara tne appoitlooment of Ihe oss so illogfallon Into me BEDS SNII Irrn lt,e suoject 

s•tolnud will no doubt 5+Il be o cause for o• Results debate Clail ls needed so that the 
contention .OCIi•rs .r De lope# ./fed 7/ lt• 

Tabe 3 shows a ,ummolv of ihe results 01 Ihe 
T•e bank <,id cash OCCO- could not be the debates do rot occur wi,Ist the 

valuatlor und demonst nles the o,iet 
'claquately reconclied, whilst lhe VAT Input .......re ure/*g to./.elhe work. 

ck•ilicarlon appld O.rteod lines are 11 
o·eoutputsl,adnotbeerrol,93 forr-*,nlns, 

and 29 ki / 380 V Ines and aeol buibd The resources can be most efficlently 
conouctc, Ilfe hove beer Inckded os parl 1 10 !5bues n entloned above ale lu• doployed If 0 lhe os*ments are undelaken 

In a conthuous estob Ishment and not or o of me •con'urne...goly which ,as 5ornole of Iho txobloms ereounl•ed and 

0,•wed lor /11 ·teoisets fl•yr, lhe low yclloge the I•Jipose 01 St)pslarth¤5ls f eDo f Nng Ili s is simplv to 
b•+1•or,]Pek,lAmer Apolntle,de. make t®5kulerne,illhot the prepQ:Qtlon EDI Hold,ngs Compon, Is n lhe pocess. 
Inat Ihe data collected ieforrod to loilal of the financk] s-atements 'or the aeve]>ping a ·'Ingfencing toolkit· The 
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rrelodologv Drld celll . /e wak Is not yol n 
the public domo, and it remair2 ci'ficull tc 
ccmment or, the ef I cacy or such on Inillal•e 
Given le comp,ell .le ./. and .5'ems Intelligent, 
encolr·e,ed In the rrill•!clpollY end ihe stete of 
the 'cocill statemen' SCADA . .ne·Il, we woull ready and 
reconirrend th.•t tre toolkit Is not liurli 

P esc•ip-ive and Tie/nal//osi fair o·T•ounl maintenance-free 

. profession' udgment and 3< Il hos raa *o 
bebiougrttobear on/eassignment reclosers 
* • pupoze of lh' Ingfer•,rg and valuotior 
needs -0 be co,•nrmed as Ihere is son c dOJbi 
Iliat the methodologies edopled will no- be P esent 
/garded as c saund busls fe· Iho larisk* 0/ exclusive 
the asse15 anc foi the povment I . c.. 0, supplier to 
othery,isel to . local .utnorily for k),felt ng Ine Eskom k 
Ilont to generale re•enue 1rcm mel, elect,ic,• 
./de,To'ings 

T·,e nt®rest of the Nc•onal Elect·iciY Regulatcr 4 
has not beal gi•en iruch ottention In Tnls 
08'Ignmord Ind due cole shou d bu 'dop·cd 
1, luture k insuie th. IN the role-/1/ve, 

va uulion requiremerts 0,0 price 1, 

add,e•sed, 

Conclusion 

T. task 0, 'inglencing 'll the elect.* 
d el)Ce,en' of 1tle ra l JniC . ties in le col nlry 
».inson enormous and vlto' 103' 'o, +1,0 
realuctu,iq Of ihe Indus#,0 All 01 ihe coniciltr,•S 
Issues f,we noT beel ioned out c,1.1 ex©€11/le 
.'ed on..Inmenls sue .lhe orle dasc bed 
mud be fed Dack Into the •em Thefe 6 lille 0 dOubt Ihol some 0, le •DOLcns ond 

- Up to 38kl system voltage COIT·lper=cns /»ved in ne establ*nent of ihe 
316 mar,70 grade stainless stee, tank REDS 'V,11 be a:kraiol or*11hera ,6 ",6 iclen#flatie and coitrol cubLcle 

beM proato of •lole irit<),n[]tonc•4 b gLKIQ•I Fully insulated bu•hing arrangemeni 
The Ereptional raliability and se'vice e)[peNences descilbed ore sul I Eelee.•lon 

A.vance' control aol communication 
O' I.Se Octl ally al C.Jnteled ard hol .er, abilities 
P'/ser,ted OB such Ine fo·mallo' c le RE[)5 will Extersive meagurement and reporting 
require cdaillon.1 ongoN studies Ii· relullor -3 failures 

the iesponses lo the condltlor of tne plant Late'l technology in vacuum arc interruptior 
mOInteru•ce c<*15. syste•, cevelo•*Tlent - On' Innovative windows Switchgear Operating 
CC6h #ow ·equ,re.6•6 ard '•i, mmor•rsater S»tem [WSOS) for 'V leede, aulomation ano Malunng 

a multiple alert system and auto change·over 
loronellmion,e•e•nce smodeloor usggnment 
.Ode.¤ken ' Me•z and Mcle,on fc, le AMI 
whicn .. .lop/rec to idely the .tmLrn 
nunt*,r of 1•cr,clolly viable REDs fof *he EDI I 
SOUth Africxr, Tne econorne, *roJ u•ylooK 1¢18 1/ 
wolk mode il cleor Ihol'•at•111, depeadgd on he NU·LEC 
lon# p*y and lev« Ind Ihe •eault s unlikelv to 
emeige from con.ued crolyses of le ligules in 
the systerr. The electricity ne+woiks were Nu-Lec Africa (Pty) Ltd. 
estob•shed by Ihe In•,clpolites In Soum AMcc] 
for the P'Ovi•on 01 68•ices . /eir residerits Distribution Automation Specialists 
*Inesss ond De pa•els. Tai• •re Sel for 1' 2/ '00 
c•k#ed reo,on, vrudIng ./.b•dJsalion o ·'Dll) 2.6025 1*8' Idous, 1685 1,1.»1.wie le Rd. *s bl, an. fle crmacllon of people to the .Illrill.... 

Mijr• ScunAfr,2 nnoj•.*0illeoco. 
%.lpal/•1/J•flhof M,talrlhISI.minda'*e 
dlempf iornassoge me indusmv,nh) 6,351 pro=•ce 

u&. bu. ss .%10es 0% i 
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The managed contract as an 
alternative to streetlight maintenance 

by ' Ciossle•. ul. C Pc'ilt, PMCE 

The conventionol approach 10 5•reellight maintenance has hisloricolly been council controlled. however In •ecent years this 
approach hosbegun lacharKID w. speclccouncils'Illi'irig electricalcontroctofs onodirectconlroctingbal This webelleve 
15 liaugh• wl!11 dar,ger, pafticularlv il there is not a dedicated adminis#.lve structure in place lo manage these conliactors The 

followingpaporsooks•ooullineonalle,nativeoption basedon'.oven coste*le manogedconlroctapprooch.whlchcan 
pio,ide onacceplablosor•,coanool Ihesometimedeiweion covemmentsde/red requiremenis' 10/crealiont 

What is 'he? secietof sound mantenice recluced Control con, il required. ouss · The.cnitollk] ofc/nlroclo'perfo' 
procedures. To put it simply good ove,In 'Ial to the project m.nage£ 'us manie lon. with #10 proporalcrl 
rilanceemen, I Of couise -hat is a blt too t•onsterrIng resporslbim for all aspects 01 .....eportb 
51/,pltic, ./.ever ./. Is no rel service dolkery inellifig. contfucting 

Scope af work alte·notlve to ce'llo•ng the deslieo slu•f performance mcieriolasuppyo90 
resblt for largo mal'lor.nce pioNeis •Ilimately qucdity conlrol The *ope of work sliou' by right irclude 
thon the constaill contro of o de*a- ll*, rilor•teru}ce 01 :Il puo:ic, street and FMCE curien ly 'crit•01 *le 50 0)0 
tedmanagerentlearr ureo lighting including' ihe repair of 

straerlight unils 0,1 behalf ol Borior' & 
We lorT•Ds. al ProJect Mancgers·Cunsultirg C,errn,*br flitlng. pole5cndcable laulls. Custorm. Crlie Genwo& 06 

Engineers[PMCE)boleveve,yfumlylhut 'rr•nagernert consul'onts and hove R,sultiachieved 

ther' is roll value Ir, the ·Iric iaged bloq on@agod ir' lis procebs foi tlie T• e fo IC]Wir1g figures provide I simple contioct route as an ollemenve b ·he past *crs 
anolims of the lesults ccnieved b' 

dilect contract "proccli whereby 
To achieve the level of serv. del ve. comparn' Ihice d,Noropt oporoache' 

counc• adm ni•ters Ihe systerris Ir'touse 
....contr' und Ii. gement skill' to slreetlytit i••ul,•ter,or'e ... three 

lie system outlned below was PMCE are cu•ent# able te .ovide . difforont uvisionsoftl usurne Melic The 
developed ontly .een se,ilor prlects 01 Itils iature /05 tuke,1 rror. =Itsspeak foi t'iolnsolvos and con be 
eng,neeing staff al Bonon! CCI years to occo# I 11u51.ver ae ver lied by Ekurliuleril 5tuff as ·equIred, 
(Ekurhuleni Matio) and PMCE. [forr•11, 5trossed. thnt ttils process was not 
Nlewoll T'ie (JHB) Inc). This IrT• howew• remans #en' 

managed· developed 'Isolation, but •a*her bv 
noxlble to conlroct alo.v Jplioac. lius evolved to for any specl•c reg/ie lister,ng o. Irc.porating thi ,•le Rents I e. comooss Iho needs of cour. /. mon-s c. changes needed. to comp' rap,ove... .1// serial 
.11 0 fi ridlvidual metro/ council s w,•hes 

· .... se/ce delle' munlcip alsk,/soughtloimplemeril 
· Demands for safe Und 50-8 Tc .r/Tialise The results achieved: 

TI e system presentl¥ in oleration ./S 
engnee,irig con-fol dollveled b¥ dier,•C]liC'll¥ reducing o. • Tlle systern avail<]b tv In Benon, 

• The ever p..senl requIrerrent for 'i, of ihe following: roached o hign c. 99% and cont nues 
costollect•vedellvery at these leve' • mater' u'age, 

The *1 arid stolbtles provlded Ihe material were us.I oropped du,ing • cori p:'ll•s,/celved· Ind 
compiled by Ekur•ulenl Er,ginee•ng •bl Staff . ove,allmolnteriancecosh yearb¥ 40?6 
using cornpoi sons be-weeIdifefent · 'le complc .ts repo.ted by the 

T• ebe divlsionG of the Metro ..ovemon-5 have o.en and an arlicle pul•lic dioppol by lillie'll 7596 
acknowledged as a positive elemont •€Jr ouNin ng the overall succm and benefits · The recorded costs du•ing nnarrial 
the iret,0 bot' b' engineo/5 and och·oved fr•n Ihi5 mar•ged con-•oct yeo, 2001/02 reflecteo figures as low 

opprooch. wos publl/}ed back Ir Qoc2 counallor'allke 
./.belowthotofother•egicr' 

We believe that the direct contract Pole ofprojectmanager TI ere is simply no good 'easor why 
oppfoochcanleod·o ' The.leofilleprojeel·i'ari••lorincludes ser•Ice delive• on st'eet!#111 mainte 
• • High demands on couill in... P'/paratlon of de·oiled conlruct nance shoulo c:©s- slos•ntially more 

1552 ragement docurnents suff:lilli cover oll w thin cne rT,unlz· pu' are(, compared 
nlpi-liin by aspecisofco•truclionandmalrite coril,octors I crolher 
dedicated rance work on o dallY bas15 streell*iuwe Solfware 

*cture • Preparallon of sleclficallons for 

Subsiondord workmanshlp mate•cisc•oriewllh r••e 10'olcontro PMCE nca deve oped on exlrerr1ell 
Substandard n'aterkls olsorne C•r,·.prehenslve softwore Dockuge (S/- 

• Detailed 'frion¢kll ed,•Ir,/*lon . A Mon 02) specificall'v for the conic, and 
st{rlcal 110,0es cornpl•ed by Ekurhdeni crnical eloment In ory succeist I.plementaton of st·eet Int rrainte· orto, Irdicate thot ·his 'direct contrac· 

procms, ronce 11,• pfogranme ls ca. le of ting •oule has or,105t alwcys resultec • Implern"laton' alter do' surveys , providing a broad spectfurn of intormo i. Increased maintenance costs. 06 
· COllotlon ....It Ind 'unfey folorts. tio. includin@ actual network letal reflected below 
• Ille 01 'doily works orders . cost Inallis of evel h,lt. dote, when 

With Ihe monaged controct route the · Super'Ision and control of Cimpiated works orders were both issued and 
demands on council ale gmally work and compleled. mo·er'Illsed, contractor 
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Implemenling repairs OIC The '*tenl ' riformotlori 
System Availability provided is Invaluoble and Mr Burpa•es that 

ov/loble to on·' o,her .unlclpch er maro In 
South*fi,ca today 

•Benon:·Prolect 100 4-51 i/if The 1nfof-nation ·eSJI·Ing from the appi colion of 1,1,6 
Manag•d programme provides sufliden' do'oiled sulistics, -0 

80 1- •Iri•/ enable the conto!!Ing st,ucture to consic.-r 
• Boksburn ·Internally alternalkes * regard to Ihe need to rullon/lise 

Managed r- 60 method3 ard Irc,tench utllised on ony ret,vork •bls 
raflorali5alion has hucce5sfully been oppllod 1/ 

OGermiDton.Direct 40 /- I.mps 41'ings ./a polls 
Contractor!40 

management 20 1- clicalsuccess/specl 

Dufing Ihe "st le orsix yours "Iin 'Por,ienl c' 
0.- me wcrk implemen'ed by PMCE Dr, stroolligl, t 

m.ntenance have s+oodoul 03 being crltcc,i lo the 
'4· I Conl='SrN, ofsr•em o•ebrir/· um,g #>tae dr,Wen=pr.••es I succe;5 of ou' mul«Nment opprench maa cnn 

3#es•'ehfghte,ionce be• be delined os 

After do' sule' on o regular cycle. (ave v 
Material Usage Benoni CCC Iwo weeks) 

• Qu'lityc••Irolof m......plied, 
• Con'Int ovallabllil 

1 
y ct . ..... 

081»1 · Datilig of oil r.lace,/ent iton•:. fof follow up 
purpose• 

• Use 01 8/ME cantroclo' an' confi·rned Job 
o.orA erecton Tieusures 

• Cont·actors or y pold :I work sic:ce'll 
co,npleted 

0.21 • S/Ict con//I of *crks oiders no dup/cal on, 

· Inspollioi, of comploled work, 
•Bef•re-After • Reconcilialor ofollmater!"used 

Job crealion 

[***@ijj#*E This munagerrent pioce55 hus pioved lo be 
extremol effeclive in the 'rena of lob creation The 

Fign Comp•il•noilhenee,au,ednDenDNCCO·Cemioord•aj evidence of Ihiscan be subiton#/0/ ler:MeeE=e, anew by I e Rnroni c••ach 
expenerice 'herely on ..elge of 01.09- 4Mt in 

Complaints Recevied Benonj CC{ poo[)le 0,·,plo•/ed was 0//Ed 

SMME development 
Al hough street g. mair}lenance is not very 
denice ng lechnically and Is therefore loteully 

200 sul-ed for emerging SMME contruclois. there aTe still 

1 150 ' certoin englnee,Ing requirements 10 be adlered loo 
prlo, to commencome/1 of wo,< PMCE p,ovlde 

looK L <free of charge' cor'Inuul tiol'Ing 'or 'l./polited 
sol/1 contractors in ce'unction /11/ 0/ accredited 

1 engriee,ingslructufc Icerisureadequotetechnlcal 
•,<m:'re.:Tilised continuall' 

Guafanteed/Iceslructure 

- ===2=J== 
... ConV'al'On '-rumberof compainfs.Geved/»pan<Yo#er plea sum kw ./chever uppic'ch o specific counc,1/ 

....ged.....F-/.I metic moy wish to cormide• 111,5 offe, con be fuly 
[r,cluslve of rmoteric[% con•uctn Gn' ma,·agemer. 

Comparitive Costs Conclusion 

witrl a pul ruer of mu licipalities cuirentlv considering 
25 r ·.- ---·9 an •lernoINe 'Wrooch to st.ellIght r•intenarce. 

along gi•h olhol non core functiof•, partlculorN ,/ 
20.- light o{ the impending resl,Jcturing Of 'he supply 

..no'-Proj.,-f•g. aulho,Ilies orld estabbhrnent of the REDS. tne 
15 

system 

/r--l of c managed cont,act nos. we believe. feol mer,1 
•Bok,hu,-1.11•rnnily d b worrh paillculor considerolion 

14.nag. 10 ..t... 
Relerences 

0.,milon-Dir,il 
Cont-tor·notm•-•d (1) »3ClfIC Iri'(ir,Tifitk)/ r],•d values .bolold within Iris 

paperhave beer crolded . 11 me %/roval and k.d 0 
Cost- p.m|.....rlii.i' Metillo||1(r'unk: *:I, 

2 A DVD capy of Ita lil 'eseratron :led . /e 
Rand/Fltting/Month rucent AMEUMIhSpeck]!Co,wintor ne,ch•d,Day,5 

44.......=...0-Nle....Jac'18.........na c,L'llable to . lf.•5ted par» Please conke the 
•is A 

peF'mrgpermon?h 
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An analysis of lighting in Buffalo City - 
high mast vs. streetlights 

by Robert S Fenier, B.H.lo Cily Munici[}ality 

In 1997 the Township 0, Mdants/ne was incorporated in Buffal Cily The electrical network was h ¤ slate of neglect The lit¥ 
awarded a R68 million Iwo•eo• contraci forthe rehabilitalion of the netwolk including Ihe 120 high mosls and 24 000 sfreellightb 

The :Ighlirig waG rehublillold 10 Iho tune / aboul / million 

Affer yhe lehobilitollo,4 ¢kie experilluie 'reuswt,ele l.re ure fewer c.5 crl IhI 
Ic molnt/,1 11. 20!e of 11,8 ele..al corlsur,•or5 dc 101 11/ve securily I;.1,1,rl. a 
nelwork wasmon,10.0/ Consequently It cami./ination b required 
was fcund Ihot 7E96 of the lighling LIgh¢ pollulion budgel was bei. spell or Ihe 1.high 
ma• lighl6 Aft€# fuilhor invostigaflons Envi,or, ri,2 i ,101 issues hove become u 

thorollowilworo examined nojoi corice•n woildwIde. orid Ilgl•t 
· '/tollalion poll*r has been spollighted Some cosl 
• Mar,lerc]11{2/ counties Move 'Ireody cx. adopted 

• Erelly consui••priur, cost legsio•lor toreduce liglite,Ti/ons. yet Fig. T. Cos¢ 01...g t./ge 

• Mui'/lpailly's r.spo•isibl' M Was decidec ltd South 
bet:c#riddsm •ot•46 Africa would t#,Tnad•Wd 
wos 0/000 Ali fhe Un#=des...g cabrs 

• Other foclois offoctlill Ilghllig follow./.ov,n legislalion. The type of ASIC'Dieandlhec©obo•=newafe 
ligh' used on 'ii" most 5/"1,5 ale ible,1.740 #ghmlgplatrm anddeer/1 ticd Why p•ovide lighting? 
de•ignoe to Drovido security ond sports .befe,)8Ged'ue/•hec•mage 

W[le,1 analyzing l'e l*ing policy 1. lield liwl,lir. AL Ille:,0 typos o f f It r. re Djscdva i'ages fusl queslion t¥,01 needed lo b. 
F3I not Gkro•,ded /•t is lost L .v.olds 

r•swerGd · Costly to inslall f no was why does tno oxlsting i"work 
Cou5100 the Gk• to glow (ligntpollution) is ovollable uniclpalty provide ligh-irg"9 Some of 

• Colrlionol 'tree'll' p./.ide eleoson' cie I'led below A close i........ Irto ..1, ri•ost Ino 
very litlle se¢urily ligniIng to houses 

Roods//ery ordbe/ellrul c flow stiee•ightishowedthe following 
• I' plannod coirect' 0:lillian 

• Helps..tor clme Ina vandollsm HIgh ma. ond street Ightlng can be done 
• Improves the generol appearance simultaneoLsly. Iherefore making A....ge' of resicent!01 aieos stfret lights Ihe cheape, cho•ce 
• Improves gene,al living stondords · To lip .Jrmlia•ed "igh /•usl luhting Secuilty lighling 
• Providessecuit¥ is o.)grontly ..oper to 'perota 

What do our consumers In low-income Ind nialligiri 8,1ceseCJrilyli.t'tingls/blg 'sueinlow 
Incorn' .... udetolled/nal.bof tie 

oream wc.I It p,ovide. secully Ilghtlno 
secui ty 11@.ng ophons s • 'reserted 1. s purported to be less su.eptible 

While its nor tho fr•nicipallt•'5 
to vandalign responsibilit• lo prov do security lighting High mos; hems 

this M the main reguirerrcrit in iow Dbodvantages H gh rrestj wlier wei<ing provlc• seculity 
incomeoreas liglilir/, but are ver'y obtrlalve and the • Costl·/whelvandalled high gloi•) r , in o'•ocl drivels c' ve# T•,3 r.1unlcipolity needs to bolarce & Ugua" ' combinglior' of s"eets Ill.1, 
reqlro,7,0,1! wil,1 Ils responslbilliy Ic Ind.*h mast lignts are re'll// 
provide :,lieet lighting and h 30 doing . C orly to insto I 
ensure cuslamorsollsfaction If this car • '05* lo rn'Int''in 
be done, then communities .11 1.0 1 1 • Haza'dous to motorill dle lo the 
ow/08'io of •he street *.Ing ./5 liar. 
reducing,andul,% 

• When n. funclioning lorge 'leas 
Paris of Ihe cum"nunlt,0 want t. .In gre left in total dorknoss 
/#masl Ightlng becouse Ihey prov de • Highly suscep'Ible 1/ domago ly 
security 11/h,ing Adequae securlt,/ i.'Ing and bi'as 
lignl]PG c(*1 be prov ded wlih Ihe use of • LIg.t pollution 51,ee• front lighting - if steet 'ront ligh'Ing 
I correctly designed and uses o Con,d,nlionc]1 sl,eetligms/posl tops 
lurrir•life Ilt for Ihb puipose To ensue Advantage' that the consurne, accepts tt•ls new +Ype 
01 Ilgh'Ing. they need to be educoled • Enhances le uppeulanco of the 
Pilot projects con al be used Ic show. reslderl oreo 

consume,6 what to /Kpect · Cheoper¢hanh,ghm'stllghtng(on 
The I,pe Of iw•'llrg used m depencont e•stingelect•callnslolla•,or> or Frg 2 &40*nininepfc/regorocaireNden: 
the r/tuie / 1118 lenuln ord the Income • Conforms to SABS 098 1 

....sbeenid..oMs..-Ill 
level of ·I /Wn/, In a nIgh Income • Post op lurnhailes pic// se¢uily Sorni. munic©dme3 have faKen m,s yon o 
area wner' mast hornes havo ·Inell own Ightlng.lihoulbelngoblruslve -. -d •Me 'cof iesde/03 M chan .&1 seculity Ilon-Ing. out tioffIc M r,Igher mo,rlY • Eosy to imt• end mcinlan .+ b#•crea,Nag work op*un, 

&'OV'ajecLedcorneclior=ier.* rood Ighllng s fequ:rod n lowe• 'corre • Resldentslokeownel:/oftneliNg'ts comp.edbyekctdcia:* 
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Because high mast lights cover o arye HIghma.1 1 Co,-ve.110.*00,,top • 
0•e{J, +hey become targe-s . 1. Supply cable I .000 • On e•Ing 
Clinlil<]1 elefnent 'lthln comr,•L.11·les F,Jundoli.ns I !?17'Co • NiA 

Witicut the lights working tney Move a I Ma.1(4Cm) , .2/CO | 
large )e' 01 .. oss to Doe#e I. | Q 11500 1 NA 

Lgnts wh. nile been ./.dolise. | Lobourioereclrn.I/,0,0/t,icol'.·crl I Re,5CC N/A 

could ne Inoperutive for Geve.1 Moys | Co,trol panel 126(]05 1 R25•n 

depending or weatner condllions | LIgnt mliaws | .000 1 R715CXD 

domoge caused oy vandaIs. a. Lghlingcob' !21900 I A1200 
TO-I tlie oval abli,19 c• g>ares required I 1/OCO) 1 12752Dc 

Ilie ceoolrs. 1bbie 1. 

It has beer fo, Jnd lot usually a T,=k INI, rn,=1 

comblnatlon of n gn most lighting 0,•d | Mole•¤Ii ,- | M=Te-7.,Lr;;2• 1 Stieet lighting •3 required -0 meet slre. Coble R?E.00 124(0 I R16,0D 

lighting stondorcls !his con be due to .in,) 1 R..34 12200 1 .!14.70 REO I 
I.nd conloul.lorge bu•dings r.ouslng I Bolas | .8/90 e50 1 R180.3: 1•00 1 

T snor.cwed Complete lumralle /2 197.27 1 o·eas .350 1 .6000 Rim 

•5,0 2 S.'Feetrights @os' Ip© Cc•- n 0, r/p•a, fau,+ c•• mi »h p=r =dpos, top #gnis 

St eetlights provldle very good secull There is o subs·anlial Increase in ccs' Convenlional sheet lightwpost ./ 
ightlng without "ing ct>truslve und when (] foult cccurs tn tho stuai I- 55 x 7[)'.'i = 3 8• . 
prov,de meet liont Ilgilling 1- meets cable/Ughting cl€.Nor. whic•• req•.irAs 
the reql re-merts of the 5/BS stieel the.Ing of a 30 ton b:Ir@ an 

crone, overage of 10 rcurs working 
lignlIngstandordA per day tno co• 01 running the Such faJIts. which occu• con be con'Intional sl-eet 1/lis wold be libasbeen foundthatheconsumer for 01+ributal to 
Whorn the light provides seculity lakes 3.85 k. *10/x .5 dovs i RO,26/kw·1 

res'In the rosponslbility for it and imme·/late • Bie y lighting 'latfc.m " 633.65 por Innum, 
repors any fault to the'le©ailly. I. • Jam/Irg of " /0/erm lowerng 

The annuc; e•ie* com for higr niost Ownership 'oduces vor,dulism too· mecher,En 
I gri·Ir·g is !?2 040 higher thon t••011 a • Vandalism tlie 

Installation /05t' eqUIvak}T,1 5free- • Lighti'in' strike s tnc:t lightlng, couse damage 
Ul ' COST is bose' on inslaling Ihe lightir' to.....bes There cira 120 high mast i. stallot]0,15 in 
on on exliting rencul.on netwolk) Mocnisane wh ch cost !2244 842 per Forlhe use of a r•iolle crane to te C. 
Co* comparisor, 15 005ed on pr,CeS as Innuri inoil lo run ./. tri e•ivalent effective ¢ou have ¢0 allow lor ot least qUOted or 1C Mly 2004 fof lilli a r'urrber of conventlona! street ightir. 
tlon of 5:170 W HpSiuminorles threehigh m.l lobo repaired ' c the. on on IJ•Ir,Orles 
.Ibling notworK 'he lign#ng head 011 Ihis canne' O.04/8 be done 05 each he 

Conclusion the 11'ohmaslis fitted with six 101) W HPS mar o'ovides light'/cvs' o large area 
floodliaht& and the. 0,0 conrnt. Inope lotive 'or High must ightlng Is more expons.e to 
|1,1¤Intenance enextendedper,noof'ime instill and maint/n cal 

After moritoring trie sudget e n a AB the crore mu• be Ned for a full dov Security 11© Hing con De providoc witheut 
month,y baoi• i ' was tur,3 tra On the cost Incurred Is . least RS 000 It having to iesor to high masl Igh-ing 
overage 125 000 I' spen ori the shoud be noted ..t WorK on I high Becouse convennoral st•eallights are 
molnteronce of Ihe 120 Igh mcst ells mos, cor cnly be colied out on colin •pualed close, to coll•lurners they take 
compared 10 . 000 for 'he . 000 00/(lig lit wind), Army delays coused. owner.ip, thus feclucd/l'*lulism Strae-lights or, mate.iais alone w:md once +Pecrlne Is onsite incieaso 

Light pollutior Toble cnn be reduced 2 & sho.i.5 0 compalison of typ:cal me costs High 'Inds• to this e,dent ore 
faults Instulling thi co.roct t.e of Ng'Ing ./ *h occur. n the stieet ight'. commor in Ihe Eastern cape 
ne,•01< Ihe job on nond (i e use post top 

Energy c,>nsumption /08ti littings to provide secu,17 asmis •pe of A, Cr•1 be seen from the tobi. the 
'*r tor the repoll . the high mas' The compalison below E ..,sed or Ing reduces on UpWOra IgN, ONj 

|Ighting Is very high Th s Is due 1 0 fhA ac:t crao covered by a 40 therelore reduces m higl• ri,as· It h. sky glo* but still 
1hat provides 

tne Iighting platbrm needs to t>e ©een established tnot Meq"te liohting witiout you would require 
loweredforworktobecorriedou• 00ing obt... t»Npeen 50 •d 60 (70 W) HPS lign· 
As this task 10]k unde' /3 Occupaton 'Ittir,/ to cover le sarre area using Afle• cons,ae,Ing le above the ./.10 
Heolth anc SafeN Act (lfting go<,4 11 conver'kional stleet lights We have C |7 Munlclpalry hove taken he 
requi,es o Competent person to b. based ou, rolculalicr• on 55 flft ngs lowl// dections 
0•oilableon•tectoil times 1. *71= remove all hign fnas, lighllng 
Typically It des 25 minlfteS to bOIP ostal¤tk•ntasandwhenthe¢f•• 
lowei and rcise t he p afform or, the mag 6 i 10[JOW = 6000 W · To Install only coiventlonal .le'lights. 
08/totalof50.1nutes)· ..... average of....woling Lia of coll' doe' not mall ./.high Forlom,Dfepiocerrenton"ghmastto perday'heco/6/7/ngah'hmas, rriast Ilurts co not have o ploce. but be cast eflective yod need to have at peryeorwouldbe Ihev #hould tle •ec36· wed pr•narlly be fo· three larnps out Ihis of couise 
rer/Ces 6 kW x MO h x 365 dey' 3 RC.26/<Wh Security gNIng of f"torles and for the effeltlvene' Of thf, ..t n 
the interim, =R5694 peronnurn sporneld •ght,r'. A 
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How can technology reduce the 
cost of street lighting? 

by J./1. Sct'lenizko. Buka 

Streetlighting hos gone Ihiough a numbe, 01 technological advonces which oners BIgnIncont'dvanloge& for Ihe ope,olors 01 
these insiall'lions Thispoperdebolestnesetecnnologlesand•ummar,Bes Ihel, economicol Impacl foilheope,olors 

Improved lighting tect",clogies off€* 
feducedcap,tolcosts /swel osreduced 
energy and mcintenar•e costs Meri 
local •bltio•tle• f•weve•. who are lhe 
custoalans of cubic lighting, <]re not yet 
embracing the opportur1ities ·hese 
technologies offer Ind a'e there•010 1- 

missing tne opport•nities lt,ut an o fficient 
stieel liglitlill !1•5IUII'll/ offls 'lltzat 4, 

I - *ovailablelechnologies: 

Signilicant improvements in *ecnnologies ./ 

hu•.e o•,7€voed in +•M? held oF . ; an d 2 Mode. * cli desjons •.cieowng eMc,enc. up 5 8OL 
• Qefle/-0'dosigns nel . o result 01 tt•eir expos.e to It has./0 increased ts lifelime to Ill i. 
• lundn// designs dust ora dirl Again ARO 035 Mess of foul yeurs n public lighling 
• Lamp technologlos recerr.... i. 'al ./ of ihe ger,i irstoll'il. 
• Clicult con'll 1/chnologleg or corppcrlment-obe90tle=!hon!065 

telemonagement Circuit conlrols 
• How I suivives the mochanka 

These technoil'!es provide t.' public. pounding =he pole slruc lure as Avallc]ble technology enobles the 
lighting enginee' Ii' oppolunitios t. c'Jsed b, ./ng vehicles. owp®ed reduclion of :ho luiririous nux 01 tbe 

opeiate more emcient public I g)•ling *mears of wh pla. action to le lamp, ·wli• similar educlori' Ir, tne 
systems Since the public ligning i• 1, lirinolie body "c its corT'pononts eleclrical power • Jsed 
visual manifesta·ion I the loca Tre•efore olumln,Jm hod'US 10' 

Ty'lcallY a 400 W • gh pie9sure solilrn 
aulhorities commitment to I. wise group A type luminalies ore required lamp. if ieducalto 45% o f its li./. 
spelling I. public fundg• -he public In terms o' ARP 035 Eloisa acts 05 

outpul. ·educes I·s Dower co·,suiT•p.lor, 
lig'lling Ing•eers are *ell adv,God to <1 3091¥ preca.J-lon ./.1,61 heavy 

bY 4696 Ths/ouldenoblellieolorotor5 
apply these cosT odvantoge5, 0•ered Idmincre compone/5 K . d /0 roaa lighting to reduce tbe 
4 /ese techn,qJei to ihe Unelit of bolla,sts. becoming #ched in ligt,+Ir'• levels ot o given time, or ct a 
thel• councils lu•'ofaccidents 

Iecoided Iforfic flow, and heice reduce 

Re•ec•af dos©rs WJ••9 #na jum••,ae rhe lamp the energy cost5 

Since 1 hu ieflecto, is the lieo•t lif -he The iew generation of high prwure I' s leck•,iology stiall be considered. 

1Lniinalro it ultmolely dele,minos The sccurrhasadvanced¢ooravorooe' particuloily foi 'll cl.s A road 

efflcle·icy of the Iristollu·lor Mi)dern 132./W , nstul otions of 250 W and h gne( 
reflec for dos10,5 incTeose e filcie, icles J. 
10 80% 11=efore Increosing he spacing Convenlional mEKASTRADASur•• 
or lighting leveM liSSUPER lan'-d 

POWFR SWITCH 
The .* 01 the relector ..,0 Lamph/- Im 48.000 55 500 
ILimnalre•il deler,·•ine: 

C- p,r /0.-1.r.I R 6 878 '.460 • Whellier 11/ p.ysical consisten¢¥ of inc•-h!*-1,-*1•11,1 
the reflector allows dl/Oft// unde, S... 76 
'ilotordeformehor/OVe/tri. 

No / lighting -Its 105 131 
• How well ihis reflector is prole¢led 

f,om long te•m dust ond hum d t¥ Tolal .*1 Cost R 127240 123.934 

Ingross as determined . Iho P Towl lamp repIRO•-t R 2,839 897 ./. of le,Imp compar.all Th, 
Is covered by ·he SABS document Tolm"n-WOO- R 22.503 11.933 
ARP 085. which 'eco,-ends IP Total en,•,loper- 
ratir'gsof'minlmumof!/65 ondiof R 28142 12.30 CO* 
Coos/ crea,IP 66 

• The life+Ime of Its elect/cl compo fabje ' Combhee,DeneM• UonAP fnac#Unaronge,Fienpi•er R,71 
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CITEA 

A decorative streelight luminaire, designed for lighting of 
group A and B roads, where performance, aeslhetics and 

light pollution considerations ore important factors 
1 No Ingress of dust and moisture Inlithe lamp compaltment · I['66 

I Gea. compalment - IP54 m Low hight 
I Aluminium spun pollution cover • 

• Removable control gear 
•Aluminium extrusion body 

m Standard colour· Black 
Any other version available on request 

BE«A (PTY) tr• 

1 J Wes• View Rd. PO Qox 120, Olific:slonlein, 1665 le ./.3 11 Tel {011! 238 0000 Fix (Oi 1) 233·Dll E-mail: IM,@Nka coza Illtp•#www Dei:o co u 
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p............ter™.1 
co,1-effective Jrninoire car be 

Con•nlion•1 BEKASTRAOA *a e..Fslied by moons of with SUPER •nle a put>Il and 

PO•R SWITCH prccurenont process. which 16 
Un,p 1%.I Im 48.000 58,500 blish#r.1 *5b -helowes'colpe,1 

riaile,bulihelowesl'scnerne. 
Ca• . Nghting /.-Ir.. R 10,808 13,407 - Chor.e Imp ....rus policy -/....... 

or ¢ procure long-Ille lomps a 
S... 78 2@E high 0 JtpUt 011!ps as {]vailable f'o 

c]I Noolligp®ng unil. 185 131 inojoi 'orid' 
• Power switch lec:*}relogies./ I new 

To., cupital cosl R 15*,913 178,€40 groupAI .andtelisicile-ion 
7010'*preplar-en,1 . 2839 807 Applicable standards 
Coll 

It has Ic be ·10-ed Irial since 1 
·rol,1 Augusl -.gy cos,* . 22'03 11,933 2/1 the St/ndard SANS 60598·2·1 ras 
Tot'*ualop-ing R 25:142 becom' 12.B30 o compulsolv specification 
COstl This oblges every street light monufact- 

urer I I.cle -PE•rl./.,Tes leste'le 'll 1,b'92 Co,ilar],ic./ rv·nm3 foror]AP rprOS+9 =JilJomon•.se. Pm inte,raticrio sofely standuid which 
* /flecl of Ihe copilal and energy cost Pollcy decisions proscnbes u rother d. oiled ie' of tes' 

Porl of -h s teg• procedure Is the Re{Juced testing cop,tol u,•deneig·, costs result Followilig 'ic n lie cDove it is 
of the IP 

I le recommend ./ local authorities take .ing of Iii. or.1p ond whefe 
fol:owing appllcoble, Ihe gear comporiment T'ie cognisafice of Ihese technologie5 I. 

• 1./.ased resul+ of this test glk,Il be pole * redl,ces Ihe recorded on the treir public Ignling policies reviewing 
coo,<Mthelurrindle r'Jr,1¤er of poles on' IL,11*Is me foliowing •Spects: 

re.Iredperlen'll•c'load resultrig • The different ctlon be'ween ILminalres Conclusion 

r lower cop'fal and Ineig' costs for now nplects •iere po•six,clng New *ily technologies ovailaN/1 
• Fewef lumll/,res reaulle less ./.inte cor De deferm'ned and /0 ve· Sou D Afrca, offer wbstant'al advoroges 

HIe wherotheli•e•tsof renector particu;crly., roal liglillng installo nonce 
lechnologies o•e rot r. ssoril, lions POIICY and deusion fraen ore • Fewei pole' ./.sen¢ 'wer .... re5ulll,lg in cost sc•ings. enc'J.ged lo ernall ./58 leckno 

des on Ihe ·ocd. hence reducea · Lurnlr.e procurement pollc es for Ingles fo, t••e sl•orl ora lorg le•.1 beneNI 
In•elinooa of domuge rew prope/ by a//4/9 •scheme· of the operators of these .la'lions . 

<TRIKE- 
./ TECHNOLOGIES,p.- \J 11*81. 
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A standard for medium-voltage cable 
systems in Eskom Distribution 

by G-eg ..le' Elom Di511 0 l ic' Te chnology. an d Rhett Ke ly. ... DIstribuflon Central Region 

This paper deals wilh some of Ihe design philosophies thai ore unique to Ihe [8kom Disiribullon Standoid lar medium voltage 
cablewstems,e. SesASADLe generolink,imcionandioquiromenls formediumvollage-ble*rns. moirilenlionof This 
poper Is nol to./.ress every design iequiremeni for o medium•voltage (MV) cable landard but ratherto locus on these la¢ 

0,0 'Nonave'ooked 

Over the mors tne Fskom Distribution suitoble fellonal stondaids In IICI tested k opp; dic. +oge-hei 
buslness has cons,sled of I number of /&'dile•ngsignifcantly SpeciflcaJI'/ 1he following kev .pacts 
reglon• the boundor•ez of wnich were In 1997 the DTAB were taken Int' corsidliation wus charged to the 
dete,m ned by the provInciol bo•ndolias TESCOD Sechriology Stee·ing Commit- * Ing of Mv cc•11,Jes w 11• 
of the coun,y .t le time I the tee for DIstlbutlon) T[SCOD was ·asked compost swtchgeo· (i e. foi 
pasi twenty yeois the ousine•s has wilt, developi••w c lechnology business cornections rated 1630 A) 
beer tagh a complete cycle of /" for Dist,ibi•tion lh:]1 woul d gist n • nterfocip@ 01 IVIV "bes wrr, Inetol 
decentr*allor and men since 1990 achevir ulliooverall Eskorr objective of clodswitchlear:le tor•,>rinectlor* 
Contral.... In the lie 198/ me providing the lowel ./ electicll raled2800 Al· 
legions we• a•lonomo</ regards lo T[SCO[) 90. i•ulionol *ordcJrdlsatlon of ipre/noted poperl,•LJoted (PI•C) 
business pract.% -he .Bult cT Ih,5 was b Jslne 53 p,ac Nces os oi,e •Tethed of versus .. insuloto' cable witr 
1. ec• I /™0•- *pe-mca feducir,g c{*i In T•e b.fs,ness und i.le,ence 0 th' conipah/l' of 
tion& oy each reoion #101 weN, suitable to> 0£,caire tne driver 01 thks pnllosophy acce•o,iesaillkVQnd22kv 
le spe'll lequllts of that regloi• Po" cul cnongm in k :Mr try re.ulted belted versus Individual' screened 
Purchasing of equipment 'ros * in Eskom reoions thot were /01 p•oviously coblo designs wi* referancetothu 
...d on I re/ nol leal Althougl' irvMed In urdergiound SA. o,stribJtlon 0200 (2) oormIng plilloso: hY 
there were technical specialinterost odopted bv Eskom und tak•ng over aleas wIth exten5ive cable 
groups thot met to share expe,iances ·ihe 

netwoles. In 1997 the 'Insilion decision fro. coable boxes was mode 
¢nd ddeas 1here was no d,Ne to have c tha• nat:onol slaildords de601ed to be s»uld be coirnound put filled to 
cornmon nclione, distributlor 5taldord oropery dles g.el cir-file' cable in place Toi :I' I. and HI coble 
h 1990 Ikari• L.shibulion commile' to systems P'/se"'·, the 00*es used wltn dry 9,De termirctions, e 're numerous 

*goveminen•dnven -Electricl'•broll' pub shed rotional 5tande™ cal E'ectricaj fequi'emenys 
P·oject Ind o region'wer' contfibutlng 5peciflcatiom -elutilig to cable systems. The mc#ority /£ Soulb Afic/n S.Jpply 
10......get of 300 I. culorner ....T wvers sorTie ... des!. auther/les only 'ove to consider 
Connections per Yea' It•os scon very phllosowhieN thot ore unique / Iho 'equl,ements fo• secondQ• 
C earthot the' Ins o need for/ not.. the Eskom Distribution Andaid and distribution ne.*s ioted at 11 . 
slandard for low cost electfilcot,or, relevont specificctions & mac Jm Eskorn' however has to include the 
./Jects anal 'h. ec.onorry of scale voltage coble SYSter,15 ie SCSASABL5 requirements for reliculation . both 
Coula " achieved by having a general Infoimation und iequi,e,rent5 ' 1 kv and 22 r.' di.e to 

ceitioNsed luic•ung system The # me'lurn vo love cablo s,·slorn' • s...... ••.......22 49 •Electrilcction Sloridard- .. .fected Amidlumvoltcgecobleslandard u,•dergi)una rubie ne..s, <•d 
with Inp•rt from oil reo,or, •nd soon after • tl.e fact Il•at the I.Joll /MV 
no-ional cort,acts wee estaIIIshed wilb Fund„enlal .quifemenls 

overhead ret¢Jlation Is cone at 
'clous suppllars /1 the purchase Of Gen// 22 ki ""/en provide& Ihe Bource 
St,otegic equipment Tne DTAB (Disiri Advorees i' MV <300:e and focal or]Gessoty unde,groLId coble network 
bulon Technoleg AcNiswy Ecurl was tecnn•OgY over the :ar 20 yanis Pos Fs!(orn'& ea•Ing phllosown·, tor % established ./In ./s o corpolaTe body resulted In certain cofrmor practices ret culot on Is in (*cordarge •th SABS •·Ilh regionol representation that was th./kom believed to boinapproprate 0230 effectivelv ri•plylno That Ihe earth 
responsible for manog'g ma Electrlf,co •0• use wi·. locally manl,foclured MV [cult leve s ore :im ted bY the use of 
lion Stand- und Implernenting It By equipmen- (e : compact switcngeor) ie*•ve neutral point eorthing. AS 0 reSLI* 1993 1he Electrilication Slandard had meequip"nerthasnotkep,upwitrli• cableand accessoryspecincot,or• ¤,e 
9.Wri to o docurne/+Ih/covered more respective technology trends mak ng it designed accorclnQ,y. 
than j, 12 b¢05• eld' CO-IOn practices difficult to apply o systerTi' approack ¢wleck=coi..ement' and Included 6,•bs,¤lions. urban Ror examp e, le lype 01 cable, the 
milculation, 'treat ightino su,i,ev etc A - r•chanicEd equ:p"nert ord -he type of lerrNnoNon require,»n• for on MI 
"or 0/55;on •rom /9 Electrlflcot ¢n coble .*ern effeclivelv, Jsedfo Connecttherwoh•vececome encor,•pas' 

Stondard was u•y form of •londords for ensuirg c compolible cable 
Incompctlle - equip,rent 

high·voltage. medium voltege Ind low in*eeace = Intedace must provde 
Voltage uncierorouno cohle syste-,19 This One of Fi;:orn's prlrn<Ily obfe¢N,es in adequate Epace for .€ •erm ncrtion of 
v•os not Been to be o p,oblem at Ihe lirne compil ng I stcndcra wos to iook . the Ir,0 call. •lir• to ineot * cu $ 
OS Esko• Distrlbulion wc•1 piedom Inaillv In-Ire ./, cable ./em IIci address rating will ./Irt/ning ./ olectrlcal 
Sean tho incompalibility Es5uos thot ware cloorcnces The rath·,0 as an ove,hecd lires company 0, equlpment In 
FunhermoretheEslomreao•thotwere Identiled m.lting n a ./ern' 'hot ' Eskom ha ooen stan#d sed.shown i 
doing unde,grouno 6,•ir,bullan hod comprised. con/Onents#K•f (•aND' Tublo T 
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•ek#•ve to the Incoming cable has,n tne 
Equlpr'*f,Idelcilplk.n cirenli•ing post resulted ir o nLrriber of problems 

*ing cable le.rr nolion Tlils G 
Compact sultchge,i• #d au•li••ry equipi„••r. £680 

/,p h¥•sfurmerb ek) palicul<]My the case where large cables 
8Co are ter,·,iroted e g. 185 m,n-, 

Met•:adswlte- 1250 
Trac tioRally swltcheeoi suppliers 2EC0 
howe prowdod Dress wipire] gand5 

•bi0 *rdcugenj•Nogcff}qu*men• suitable for tne ter.Inalion of lead 

shell'ed cable' The wiping glorid 
provinea botb inechor,ica• suPDort or' 
orneans lo ccnnect Ihe coble sieoth to 

8 .1 01) 9 8% eort With Iho odver,1 of solde,less earti 

111{1 
Cornectie[16 (e g col'Stan' fofee *41 
in modern Te•min(#folk•ls, .Ijng gbnd6 
are no !0/ge iequed As a result 
often /0 cob:e support was provided 
w 111 the eguipmenl ieSulting in 5!gnlflc anl 
mechankal looding 01, the te• nlrols o• 

...' 1-112 bLshir•gs Anatrier c,i.ion prob•in is 

1 1 LA- 4 whele Il/ coble supparl provic.ec h tor] 
elisa to the bushlrgs le allow * caole 
tc be te'minatee co•ectly 

fil. The n•more*]s pioblonia ex,trlonced 4 
M Eskom wtl• the cable equipment 

Interfoce hignllghted the need To cieally 
define ./ rospective Tywes of coble 
terrirhet.ls Nict couki be used and te 

Fig. 1 hs,D A 4'Po e bushh' ossocluted mechanlcal o. lectrica 

In lie past. a numbe, of les of o mpective c-/ 0+4 / the cloaronces ro™i•d In oider k, addies5 
Insutoted me•01-clod sw®hgear have **** I. Eskom irikred -Pe compil<]lion of 
been att(lbuted *c the 5witchoear sups le• NRS 012 coble fermin<,t•ons and live 

Equiprier,t roled 5 630 A his tiadillonall• 
faill conduciois wltt•,1 alr ir,•Ialed onclosure5 / provide o sutable coble beer, supplied v,ilh valious non standard 
equ•pment In.#e lhe <Insulo-im cooloir,uton) ;or ratec plok>,ams have oc 

custolrised bushIngs orto wfth me MV vellages of 72 k Ino up to and been :centlfed as one / moie of ihe cat)e had to be terminated. An example inckidirig .le/(.) follow•g of Il'Is * •umere. 'Ypes of b#/95 
• ......fule' s.... b mal. /. suppljed ..1 comic:ct s.*cheao, (e I Envienrilon,a; re'llrnen' 

switcroac, I. comple c. pogible to O ¢(IE3d ring moh lnits) Thbhes iesulted in Alf mulated enclosures tial house 
roduce cost end spoce requkernents: the cuble ]0•11£W ha•ing to be su•clenlly term,notion' or Uve conductors ofe not 

• swich/eof des,Uns mut ore bc,ed; skmed to cope wilh the varlous types Of heurelicolly •oled oild are subJected 
upon Weinalloral pructiceseg 10, terminaton-bus.Ing irteTfocos Th,5 1, to ce'orninutlon f.m d...0 oth. Iii 
the ter,(11[lation cf single-core MV beloved/be on unreolistic expectotion borne Dollutints. Unlike n oudoor 
/¤bl.8 •hat are relative y flex ble * [r an industry where no formal Cccied! opplications. insulation assoclatec wilh 
small overoll dlamete•s In coilparison lohon of coble •0/TO' ex..../0,10 equloment inside <]Ii Xed enclos,res 

to SABS oddres, Ihi, Eskom souolt +0 adopt on specIAcatlon cable: does /.1 have Ihe benefit 01 natural 
• ./ South African ....e of Inte,·ialionollY recognised Ind widely washing f·om foin Condensol,or In 

using 11·,Tee-core armoured occested t]10'ing inielaco 1 e Il•o EN 01, Alled cables en.... s very difficull 
50181 (3) .... 630 A Ivt x requlflno sionficanlly 2 Npe C to prevent Ind when r comblrics With mole space for 

terrninct;ng. ./ ./ing, The bushing limersions 're 
showl i In Fle I • in//03/Ote lillision mode for 

•be termination of rnu'llpie cables Ir odd/or to tie non 'tondard bull" 
per phie in der to match tre Irte,roce 11*. poslloil of Ihe bushIngs ... 

r, 0 0 , 

11 
i 

1 
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\4 t 1. 
fg@ 0,•ppe•ed•lve=bk'.*r,Wrojed Fig 5 - eac ca@eouges 00*d Fig....Lkill•,r rez.J,AM:•1 

hc,/*'ge=. •n sw#ch,x 0.1 < ?&.,•..C•is*wj•choear 

00!Lrtion con lead to uacking ano, in tne cose in the aroos of panel u,5embly • unscreeriec single-core cables 
5evere co•es fl/Bhover The Eskom and*cablecor•noctions. con,•cting 1110 vo lage trorisferinel 

e*perlence with •inde /1·.ir•ucted witn these problems in mind NGS 012 I. tne bu'bars iri irelal -clac 

erclost,reslnthepastwast•atbt.©plkNS was compiled to establish design I.I.ble' ./. are close to or Ir 

did not OP[*0 0 CC.Istert design guklellne• anci unitoirn -eQummerh to, COntent w•tp 0//05,8/ pr,05/ 
philosophy ...... to creepoge. insulation /0-Ordlnation within air· b....orol. 

Ths,Illust,ItedinFig 5 Incortal.Cose, insuloted,:•nelosures, Althoug,9,5012 Due 10 1he noture of me Insulation the 
insulation wih specific creepagen[ focusesolicatetermlr•tionswhincir· .... mode In tre above scenanos 
/ 10 m./V wele ..... Thet/'d-up of insuloted encl'res. iII' applicable '0 v.ill 10- be highlighted M o snort-/Irre Pollution or insulction In 'Ir filled ory live conductois within al,4nsulate 1 overioltage lei perforrl}ed as a 4·pe or enclosuies k genedly slow Ind faiule crcloures. for exarrp e metal·clad ang 

iout'netest In•eodthelci•u,emoytake duetolnemcient cree=ge wlloccur metal-enclosedswtch@ear 
a number of ve" '0 occur. I e. long ong after l,le guoranloe for the 'be N•S 012 cleorances bolwee,• offer 1 ie guarortee for It• equlpn·•nt equ p.ent haS exoi ·ed ive ba. metal, 'hcse-to-phos. and hos a,pired IRS 012 now provides the 

INS 012 speclfies / minilrum s,EliFc £*>•eer I.•. meto (ore * 58> ./.'Jm requilerrents le be compled 
cre/Lage of 20 .... for ...cr, or*i eoled -tal 're In accgdorne ./.0 ar*url long ler. perfoi.Ince of 
SUppOrl# JNe bare condudors in Iii- wielherecommercelionso•IEC/(XIII 

the eq#ent Cleafarices between 
Inakledenclosures £*orniequ•les·11•t or,0 IEC 60071-2 m to, 11·e oppneuue shrouded Ilve metal, p••use.To-orase 
•r,sulglion complies witti Iherequirements lighhIng impulse withstand vol·age. ar1doolwue.1 s•roudeollverretc 0.e of NRS 012 lo reduce the proboo Ilty of o and are bosed on rlio earle .... 
23 I.Jon •eale' •lashovers and 'o conlde:ati-oflheligop and earbed metal are in o••e phase) 

accordor,ce •th lhe iecommen=tk>n6 Irnlse !he mai,•larance requirement Prior to -he publicator, M 4RS 012. the d Ceneloc *D 4282 2 Sl [75 for for,heseenclosuies. manulaclurers ot * 6-,prnert ooid the "plicable rated voltage The 
Insulatio........on •erY ttle otler,Non to Ihe min murn clearonces ale based Lpon dele/Ic required clea,¤nces fo be mainteEned Se;ectioj• 0• irruJuise jns..ia#or' •e•e/ slier * colisidelotlo·ls for lightr . between shroLdel (Insuloted bi,f 
SABS K]w (5) hos Dean adop-ed by unscreened) live ..0: components impul.Ind AC ..stanc voltege (Le 
Eskom cl>rona inmption and fo, extinction) of -he 1he se:ection 01 liT'pJIM Exair•p es where tlils has occurred are as 
J#lahor levels Two moJIse nsulanon olr gap and solid dlelectric combinot folk>W5 on 

leVel6 (No de[,1•ed by SABS namely for · unscreened single core colles Hovi,x, staloc oll of the obove Esl<om 
/Kposed 0 e oveihecd 'les) Ind non· coinecting tne compoct switchleor Wes 'OCed ./ . pollam on imported 
exposed 0 e. coble netwol insto, altons (eg rIngmairuni,)totheMnsforrner Corrlpoct SF6 gosinsulated swl'chgeor. 
1, Eskom ielic•oll•ina•vorlsoreofteria n mlri-subs that ore close to ail The coblo box dirrenslcns on -he 
combine] 
Inas 

As 'ill 01 cable ond ove·held conract with earlhed metal and swi*chge/ra.%/epted n-or,lationclly 
res•IT where POSSible. •Pe 

'Igher nskilotion level hca been 
= Illed The reallt, however IS that lor 
22 I• syslerrs, comrnercial/ ovallae. 
equipment Is generally not *cllole 1. 
1he higher insulation level 0,0 150 kV) AS 

elrestels at 22 <V •le connecled 
eQU©men! connected to overhead Nros 
ARnwr™,m :;aciances ir, 6=6.4:7:s'./1''s 04.r"su;afeo ilili•ifigifixeill 9:Wiliftiffil 
s:•suies '/ 7.,i,u•Ai.ienl le'.emelulc...... eg S J,·,cmered V• cab ies in ;w,kN,gear 
Loboiatory condition '¥" ta/Ing 01 I. D'/50' chomb.. 

equ©mentdoesno+gu•on-eethattho Cecil* 
lr•St•!IC]lion in the field will meet the 
requlied Insule"m 'eveh. hke(n's <A) 

-185 mmakcle 
eXperlence in this regoid tios blen that 
the site Installallon often varie5 2Eoo 
Sign:ficar•·ly from the type tested 
Oriongement This h<•partculaiy been 1/Ne 2 Coble ELze ¢*f r,•etat dod swilchesor luthg 
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and cannot bo llriced bv the • t) roauce The risk of Ilio lug bolt und Cobb 

relotlvely 5·noll 'col morket Eskom nut cornection compronilsii. Ihe T• e debate regarcing the benefits of 
theiefore had lo ensure Ihot sultoble requIred:eorances Anexample' 

XLPE Insulolod cabc VO••5 r•ipreg•oled methods of cable leiri,Inution were vinere this bus occuired onsite . 
poper lillie·ed ./.le (PILC) contln•es opplied These are ag ' cws snown in Fig 9 
andwil notbollsclmcclr lispoper 

of 22 k.. screened sepliable Fig 10> illu'rates a panel where it)e 
Th separato Eskom slancard tag ail coters for both cornectors (SiCS) c,e •sed This philosopliy of a was 

the primary reason behind Es,com'G suppol is provded for 0<]ch ir•corii,rig types of ¢oble ard Ihe opp colion 0, 
decision to stando'diso or XLPE coble Eachpanelisolgosupplledwlth' either s based upon 

Insulcled cubie ond SSCs tr verm'i p•oof rig plote 'lat is predrilec • Ii'lallolicris Ir' "I'lenfie!/ areas 
and fil-ed wl' ret ci•lation al 22.and lowered rubbe' vers,s exler•lons » enstlng networks; 
giornmets/01 ofe cur on site to suit lie • 0, 11 k.. 1,1/00' te·m Inc.tiols with 
coblo dial'ele, 

unscreened separoble conrectors • th' type of equipment. y:ter,i 
<USCS).eused 'his optional'Is f. ATI 800 A panel s often connected . vol-'.0 and . Iled le...50'/5 that 
the use o fe her XJE 0, PILC cable means or o ler. th of coble to cn oretobeused i e tbe fact that BSC's 
Al-hough Ihe 'le.Ince' In tne ovorhoad line Iii -he event tbal carnot be uged ..PILC cales ' 
cable box are below 1- *M oddltional surgo arrosiers ore req'ired to often ovorlcokod by Ine useis 
by NRS 012 It•e risk is minimiged & be insto led in Ihe pan el tls noces:>ury 

ensuring lh•]t the te,r••,iu!,0,15 18 e..re ./ Ii' cal or•d be done in TI'o Loi•dor Metoli a way Exchange pdce of 
LSCS that Ore type tested In accoraa·,ce tno clecrar•ce5 required by NQS 012 cooper arKI olumlnlum dictates Ine type 

ara mot The coi"px mi of certoin of conduc·or tlut is r,•041 cost //clive 
wilh IRC 80055 1, IEC 60502-4 crlo 

designs of swltcl•geo' piot,ibit• the u5e at any particular time E'kom howear equlvole* CENELEC Feclflcetlons 
01 conventional outaccr surge c.esters has slaridod sed nt the red••ced cleorancos p·ovioed on copper conductors 
ond neceWates ihe use of 

r ./ .]ble fully #or boxes of /'is the switchgeal following re,Eor,$ 
s.ouded irdoor orresters, 79,9 i, 

839y 
. · to publlcaton of NRS 012 milmiso /0 slockholding felli•e has not i Ii,stratoo Ir Fig 1 1 * 12 
alurileed Irnplementtlon mills 1/ cole, for ooth types of oy 'e 

onufOCI urers /.id Eskorn ht,s hoc to cable<ie, 1* * cobleele) 
nlinul./Ins're 111/1 ·•e•equl,ement' 

of N!25 012 cre consistentl, applied from 111'•P • B .5 • /0 core and outer 'lorneters of o 

coope·corductorcableoresmaller 

•1*, de&gn stoge to Ihe final Ins¢allalon foi e•uivalent am/¤city than o. 
or S te alunlriurn col,(*,clo, cobe focllto 

ling €•wer wolk:rig w••en jo nting onc Primal' plant equirrne,11 
termin- 

T·,e foliowing seclion ceo!s wilt, the EM - • conlictor•/Intingusingcomp.ssio,i 
specif c +echnical nterventlons *hot methods 0,0 sirrple 10, coppe, 
have been r,lode bY [sko. in order tc Cordueto•.kiele/5]he•aer,une 
address the regu rements crl problems rous di'le,ir• *ons regarding -he 
highlightoc in Ihe [>rev ous sect on 

k clroping . 9 (iudaquale cleoronce relure. ls aluminuir aue I 

Mato,Le/cd •w#cagear r,btdKA,0'1••Ugarl 2580•,uui,hi cables. onci 

The huditional practice of fe manuf"· 
luier supplying and inslalling switchgear jL 
panels s /0 longer common in Elerr 
Dishibu410' £ a resut. It is necessor¥ tc 
ersure 1••ct Ihe swltchgear Is as 'user- 
fflor/l' 1/ tie cont./.r Installing -he 
eqLipmert as pos#It b critica, that 
Iho numler of on site 'surprses• afe 
minrolsed cs tne contractor /=Dt be 
eKpocled to .ake decisions on site that 
moy affect the ins./'or, co<waina-lor 

of the ponels 
The met/ "' switchgecr used by Eakom FO 10.•hient/00¢.hcom#?gu=bleoi...,x,neg 

isdesg•edloawavsoccommodate*e 
.lowing cr•nuement of culies relolng 
t. the•cting.flepole 
For eoch cable termin.ed Into tno L.-1.'*/ 1 
Dor el a seporK.te .0 6 .ovlded for 1. eachlugtobecennectedsenobock 
lo back lue conrections cre acceptec) 
Thi,5 to er,ure thot 'elive bore motol 
con te .cperl¥ sh·ouded lo meet 
Ihe rri nlinum clearonces required by 
NRS 0 2 Th,8 pl•ilosopt' Is opplleo 
riespective of whether the switchgeof I' 
de*./ . INe baie metal . shroulec 
cleorarices for the following rea,0. 
· ·be cable .Inle, clwavs 'polies /. 

f...uld=............. 
same'ypeo•te,minclioii,ond .. '..'UUUM.Pe,5 fed# -**ci'ecene. 

s•ci0nf cieoroocas 
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• I avoid The blme·al. corros:I • top down measu·ement DfinCI" 61 creepage ...emert thot would 
problems ossocluted .Nh ter'illiallon 1hraecuiecobleleirT,inotlonsle the typically be req'Ired il ori exposed 
ord loinling of al'IminiL.n cables Icp of the stress control tube Is i*=al/cnneclionwasm/de 
(1 e bra• or coppe, le,minals on positor•doscloseaspc•Inetothe • SSC, mat eR,lprrent) gre sult,ble for use witt' the 

bottorr end of the lug harrel This • standoid Interface(le./.Alp'C The poblems ./ wafer .Ing In XLPE I6uslrc•ed In ng 2 The phbsoonv 's . M..#bushings i•isul:]¢ed cables (¥8 well documented Tne./sare.ed lia/Tle the s:'eene. sectioin of 
Es/m exclusivelat22 '06 000/*ed tri recommen the kVandcationybe 

lermln.lon talls ard hence 
dolion mode by SABS 1339 [52 to L.se o •sed/1•PXLPEcable Ag•IntheSSC iricioaEethecleorancebe-enthe 
Pam'hY ene outer shea th 01 i £41 MV XLPE 5Lshing interface is cn interference 

unsc'eered coles The moJoIity of 
cableasit smore 'obustondim.rvioLE fit 'It provid. o tort seal 

•e•minotior• failures burld iii le C.om w...In PVC, A arawt,ack wl-P PE encaps.iloting ·.e live busll.g 
*. boon alibute' to -s fl/mmall' Ind 1herefore In electric' termina ..ever.th....rec 

applicotlons where the cable is exposed ./.le between unscreened 01*ersurfoce Treourposeo*thislsto 
obove g•lund jeve )/ wien terrn,nation toi s that huve had inade· 0//0... me creepoge one 
toimiriating to or overhead linel, special 'latecleor...be·weencores, cer.rance req.iremert hot would 
Precautionineed,tolotakeri. Intnege · .Cs .. .. suilable ./ .le litn 1,·plcal y be required 1, or exposed 
COSOEO,•0-ect•Bteelppelused Iho slor•duid ir,torfoce (i e 630 A 11'.e terr·,Inal connection waN macie. 
T•e leod sheath or ar.our:)f the Cctle is type C N.'116 x 2) bughng lia USCs Compect 5.WthgOOJ• &,g r/ng mOA LGed as the ea. conitruity cond.ctor areusede•cluslvolvatl]Wandcre u.00 
(ECC) 01 +he case feeder In ord' for Lsed Ir' cor,lunction .b a lrooor 
the C(.ble to pe,forrr thi5 lunclion the Exter•ible al. 

03350 terr ilna-io,1 Tho US' bushing non·extereloe cor®act 
ling of Ihe eorth circuit .Ust be greater sultchgear b inter ace requ red low . appl]Calions is an Inlerference fit tha- ar 2 kA /r 3 seconds. Using the lead in me Eskon D stibution co,•ter i.e. provioes a eall•or.mourIng astlie ECC implies tig....ical. latino 
01 the te•ri•Ir ul -he · *he 0 sepc,nte counterpoise earlh is live /*lAg re orovi,lon . sub...ching 
qured to be installed wl¢h the ./e p/pose of "'s Is 10 M ule 'e &talion&and 

Cable occe,;sories 

Prior -0 I 908 lhe •upply of cable : 

acce'ories (i.e, coble Joints a. 
ternin/+Ii ins) to ..m .as rot R f---,# d 
regi•Joted Almough some bkom ellons 
parlnefed with supplieis that pro/ell 
tvaete•todproducts tnelackof cor#01 
•||OWed opport•nIst suppllels to supply t- END OF 
inocaQua-eandun+e5ted{:,ccessora$.In ¥ LUG 
1998 Ihe Eskom . NAS [053 (9) BARREL 
Soeciflcation• for MV coble accessories 
lere pub Ished In both caB ·he type END OF 
lest requIremerts wele based upon IEC STRESS 

CORE 
60055-1 ./. Ec 605024 f]U Cnd CONTROL 

SCREEN 
equlve ent CENELEC welifIc¤tions TUBE 

Shce 1999 [skom ha, comrritted " 
pureD.Jng oll' colle 'ccess/Mes ihul 
Ore type tested occording• This is 
Cortiolied . I OUO•Ishel Ill Of 
QPPioved suppliers Ina produch 1*,at s 
revlewed on o Iwo yeurly basis 
The Eskom *ecif ccNon for MV coo e 
CCcesgores has me 'ilowfrig unique 
requirements· 81// 1•U=tly of-/Idew. m............. 

' user/loplosedtosupolierde'led 
sta. ard occessol Tonges i e to 
s rnplify stockholding e·C·: R 120.00000 J 

• .he primory -rthing conneclloils 
(I e to lhe leoa sheath or crmoui R 100.00000 

wires) in occa•ories a'e required to 
/1/5/Ind the moximurn ..peclive R 80000,00 

moll lilli XLPE calleioill R 20 000 00 
Thephilosolnyistoprovideowate• -t *31 O DISPOSAL ®Oft• foult ievel ano ducho,1 0 e· 
2/A /1383"nd© Thecon"clions R 60,00000 - 

. g ACQUIS,ION mode 'sIng type tested ELJ 
R 40000.0[ 

mechanlcal arrongements 
• resin or 

block provenTIng water .]grotion R..00.i 
'hrough Ilte joint Thi6 I5 done I 01. RMU SF6 RMU 

Con unctlor wilh the use of solid 

Centiefefrues. pg I ./'Cos'Q•owle'sh.... SFagas,hs!•.Idswith ./ 
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for 11 KV unils to Imply wilh NQS 012 

Lim 3971 
ceo.rncos for USC -Ype torinaton6. 
The 1 1 <V co•e box dimensions ore 

therefore sigrilcorliy larger than *e 
supplied wl' Importod compact Sce 

gus-ir}5ulu-ed swilcligeu, T•ils is •lowrl rl 
photo 14 A- 22 kV the dimens Ins of tne 
M. coblebo'€,solroqull./.•ldo 

adequote pnysical c ec]Torices 10 
te,minale 11}e coble u•Ing SSCs i e 10 
eecti,(zal<zloorancesrequIred 

Ins•Ilions 
Fig.IEF,on'coblecces./compac' #/*AMVCOmpormie' 

wrtheeor 

• provision of ing i din units (RMU'5) occess to the bushings for cable A./.en the use o' pre casl plinlhs Is 
on Iho MV side of rriinlotuie teirTiinction Tnis s best Ill.slroled by Fig r'ct new ine 55koin stondoid p riths 

substallolis (ri•lid subs) 15 showing now oll motalwork and plinth usec w. compact 6.,itchlec· and 

in fi,Jnt of thi cobio boKOS IS fe'DOw,3,1 .in 'uns are unique n terms of /0 
At 22.1•,ele i. op'. Lut Ic use SF6 

ollow,i. / %•••.•&*•s removoble sections gd ocerr ·0 -he MV 
gosinsuloted swl-chgear for Ihe above cable connect on areas As menlioned 
Opp||CO+•OrlS OS rl' 0|•8rna'•Ve UK|S•S A*nlofulesub*aliens(Mel,ubl 

prev euslY tno sections are removed on 
However ct 11 W Ihe opt on exists of Iri order lo goll, acor'lpetil ve advur•luce 5,•e lo pro•.·ide k Cable ioir / 2,/full 
using either oil o /6 gas insulled the Tranulactum of mir, /bs hove fled OLLUEStoltiE cablebOKeS 
swltchgeor D*} Eskon decision -0 u60 to desigri the fooll,int 'rnensions of iheir 
either is based upon I to. cost of Salel, mea,Jies mir Guos below *e •ecifled os o 
owle'hip stu dy 1 riot w. dor'e /5!r. 'he maximum by NI 004 (13] This pfocrICO Proledion liorri dangers iesdl•.10[•l 
Electic Powe Res/orch Ill/'I'/ (6PRI) has leucl le min,-sub5 wll• vur,rng an cic fot,11 

Illecycie co• management systerri •prin,5 In proc tICe. 0 mil•Gub thol is S.I. 19.8 111. relid In 111/ spolifloolion 
(LICMS) soflwaro s:gnlficantlY shorter Ihor the plInth on 'ite 01 ./.1 c od switctigeor has been 10 
Thealte,71/tiveSevoiuatedwere preserts /5 much of al instal'lion focu' 09 .e ir te/1/ oil ./10 of 'e 

proN/mosonetriatis oolong Inordels, ponels to ensure the 'fety of the • al'Isolated 5..Chlear that unde, ove,corne this Iri,erfacIng plablorn, Fskom Eskom nos not loes foltine maintononce operator during switchng ove.¥ 
tas speel•ied Ihot the mini Q lootprnt 0711'/ en•o,cod Ilib 11¥ee yeors Tie reul,irerneri· for ileial ussunlec molr•fe 
dimen.ors shal ....be equol to the c od 

nance ..%cy..ovorole cost 5..Ilcl•gea· bul o so corried I•'e 
NNSCO4 Inoxlmurn <•rr1ensions 

01 mi/ler'orice pl losephy -hrough to the compact s bosed Jpur 
Eskorr Internsolthe Eskomstor,dordthereare 6.vltchgeor Lzed lof sub swll.Ing stolk). expe'ence with lt,einstouec 
base 0, oll ins' oled compoll t'.vo lypes ofrnini SJbs,le lypically 'ou,ia downsi·eurTi l' i·•elul 

of swnchge. Ciec Swltchgeof Tlie In•plerner tulio,i • Type A which Is equipped wilh a 
thl• lotion · /6 ges I.sulated swltch/ear tbol J' ph•osop•,y ct sub-5wltchIng dead-breok isela}irig airanwoment 
lovel b 

Inman·/ined I the MI coi,poil,noIt Ths o good excmple of the evolution 
of a user requl,ement Irto a type testec 

The Iwo alternatives were onal•ed for a•angementollowsfo Iwolncoming 
con be pro(*JIll •i5 cal be descrbed G follows cables Ihat connecled Ihe acquisit on. 1 und disposal phases 

toge,her and either of which con be • in 1099 it w: speclfed that Cll <]Ir 01 ./ Il..... The results are shown In 
cornected lo le Ironsformer old ord/cr gas tilled enclosures of ·he Ag. 3 

• Type B. which i, equipped .,th comp./swi'engel ./ .. ... 
The two mo t s gilficant co51 elerne 18 compact switchle. in le MI * 'll be Inte,*rc tested arc 
Ihot rnake up le se" cost fe,cto for comparlment provid/0 0 RMU 6•1 be fiked wIM sult•le explo•or 
oil 4/ted ™lch//01 

Tre type A mini •ub is Lzed whon l in rii vents to en6•re ovele55ufe reease in 

• the 3 yeari, 1//Int/lonce cost Ind o contfolled lionne, to t.e.... sub Is to De supplied from a fodiol feed 
• cat ofunservedenerlylhatoccurs (e I. l iable T off lion' an overt'eod pbere durir30 on Inter./ Irc lau'l 

while coir•g r,il,ille,ia••ce line)o, whenthecosiofalMUshardle alihough the above 'equirement 

Thecosto'•served energy s based. Justl•. Ho*ever tt,0 od(Ntional cosl cf lasmetbythe•uppliersofcoinpoct 
n/'Wh 'guro' Drovlde{1 onnuall¢ by -he un9erved energy Incuired du,Ing ·he 98 gcs-Insulated siltchgeg there 
Esk/,i:irionce CTuap[12)b res/onlial. operaling of Ihe aeod bfeok iscloli••g was 1]Mle cognisarce po d to the 
agricultural. con•moelol and ind!*al arrangement In the MV con•port,•ent of fact Ihar the h·,Itchgear wos belpg 
Iype cusioneis A sen•Illvit• uriolysls Ihe type A ff,In!6ub makes it cost Irlilli in Inelosure' that did not 
peloirried on lie cost / unserval elfeclke Ofil• irl oura '.dential areas .m pol / ¢he ortglro lype tes! 
energy ces' eleme' ndlcates thut the Wll•• ¢t•e aavent of rrany cusloirel Furtnemve no e• wos macie to 

use of o:I-Insulatea ™Itchgeal is rn!, cost Operating buslraes from hon' pure des,grl ·he enclosure in c way lot 
..c·Ive In 'reos supply'l ./dential rosiderti•/reasafe•are compllmentod me Internal a•c proof 

des,gnoftheswitchgeor type cullmel n areas supplying Ground mounied 'adi,ine" "/ Cr· 
· i. 2000 Eskom ogikulluial, comenorcial and inoustrlo specified lt,mt -1•a cot•le VTUCI'S 

boxes should type cuslemers /6 0150 be gas invuloted ,•ernallv orc 
Ground mounted transformers (i.e witn lasted aM that the switchgeor Is friost cost e.ctive design ard 
Mv and LV coble boxes) Ind cunent Ocr*li•tionoltneenc,05ure(le "nin' 

The compactness of moderp switcngeor ond voltage t=,sfoimer comblncrtlon s.b hou•ng 01 1<Ic•k) shal comp!e· 
has resulted n cable bo. dimensions (Cr VD unils .0 local y manufoctured mert the lie·nal lic-test requl» 
that borely p,ovide odequo¢e space to The ... specificaTion toi these mon'$ of the compact 5/tchgeor i e 
terminate tho % cable Ir order TO tronsfele' ard CT·. units take Ihe enclosure 3hall te designed for 
=I ./ cable joirlte, the switurlge. advant. e I locol monufac•no ty 1• sufe ventlng ( e owey from the 
specl•,cation 'oq,•Ifes dlroc] or/full reguir,110 Ille MV coble box dlmer,glor•' ope/ator) of goses reeo.d du/,2 un 
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Elastomeric insulating bushing boots 
for bushings up to 17•5 kV 

1 liCAB insula' ng bushill be,)I•. 
Ii.ne i.'llio• 

28CABinsulatingbushngbools 
r,grt#gedirs. la•lon 

Raychem 

Raychern el:,stomeric i.........u nlolded parts whic4 fit over 
the connect on between th' cable lugand the Inle Or Ilght·anglea 
equ,pment bus 'Ing to Irnprove phase to·phese and phasetogrounl 
18. alion Th' are used in swltchgaar ard transformar cable boxes 
where the alr clearances a. Insuffic,ent for normal operation, or to 
protectagam flashover due to rodems or high hum,dit, 
The nor -ted<Ing elastomenc housing has excellent er.... res.ance 
d,electi,c properties and envlionmentat resistaice, giving quperb pe.- 
tmance irl ar@as of hign humidi:v and elac[rical s"sg 
FCAa boots are qulck a id easy •0 ingi, and work In comb,ration wil 
all Reycharn termrnabon product lines The boot can east be re r,oved 
and reinstailed wilout additiona, matenal or tooling allowing access to 
(M bushing ennectron for Test purooses 

tqco 
br Energy 42 . u• Read. 0Wantsforieir, I€65. Tel ...6 1628. Fax OTT 316 1680 •5**= * 11*wimple[nco,za Electronics 
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11.1 Inadve•ent coritoct beN mude by cn R-rence• 

ope•0+or .Clai, rig acce55. •lis ir•clud. (') SCSA'.I', geritil .Im/lon .nd *rlroding of any unscreer•ed MV 
•equifent·r•iN ftir meolu TI,••Itage cable Insulullon 
.... 

Cor•luslons CD SABS C200 1986 rli,1 trul eorm n. In 
In the Droce' 0/ developing 'i, MI frill,il vilgo in.'11/ // syslerf h 

s'andaid for coole 5ystems' Eskom hos ' EN M,811.9 ']ug ' 'pe bughlngs 
- produced o nul'ber of unique solutions I.{M.' .up-0/61[V[irM},0,250.to 

totheprobla,rse:•pe•erced nthepast 1.25 .. f. ell:mel,1 'llitr Ihon Il*id 
Howeve' t#*e still remain area' ·hat Al ed tran**mo·E 

iequile furlhor re,es,ch and effor Theie I ./.2 re,e .Nminal•cn5 and Iwe 
m09.stimmodsed• folows CO-ducto• •1!hn d'41•uln!,i[: enck)•lin 

- In ... .. delorr•ile the long le,m ./.10. c.ofer/on) foria= AC volt 

pedcrr™3nce of outccor le,mir.ors g85 01 7 9 kV(]rird up to or' irir:•idlnQ 36. 
afid USC produc-s usedlri E*om. itls (5) SABS,010....(1[irl#..... 

i....0 that naTural agelng tests wl 1 cno insulatlor,Invels fo, ela,-Irir:ily ippl, 
be carried out at Eskom's nsueor I ....71 1.3 Ir-Ititioloccrd/lion 

p.ducTs le' site .Roebeig in the e) Cnnelec,434•89251·1497 Trreeprae 
We,te,n F.'/CTVT Cope. clkimmersed di•filbutor trQ'gfurrnul 50 •, % U"IiI*' 

· The cesign c. cable J.Ints fo· PILC •2 Iroli, 50 k•JA to 2500 kVA Illn .• 
coble currently bellig sold i, i the voltage roli•••.ped'. .. Paff Q 
market ploce 're based upon u D•lit!1.·ion tra.*lib coble 501•85 
maslic or resin filled vefsion o• the on le - *h on/'c, low volia.3 N, |eS 
tradlho„/ compound Med jolrt I.e, Sectio ' 9 Cable b.•x,i' ly,•e 1 fo, u•e '. 
I C.....' ond .c¥ ...... cistricullo' I unslorn¥1. mneling tli•• 
sc•ened jolpt. Firstly, the JO:ntd€,sl. requiremenl•/*.82.1S1 
19 not co'llient wih l e cal e 0) SAM .... Elect·li· cobes · cirm 
design 1 e ri•ost 05ers u•e us ng lin K- p./ Iwl[1[18 0•LPE>ir=An'ed cablelb 
ina,/ducilly screeried °J. cables £rvolluunsfro/3/610'upt/19/33 kV 
Secondly. os jon-5 for PI. cables I NPS 053 2300 Accesgle' 10, meallm 
aie not nequired to undefgo portia' voltage powe, cubles (3 8/6,6 *V to •/Pieeus¢pW••lik,r•1*1•G,JI dscl·/.0911¢Pe 'eal•il. Iho mosik or 19/33 k. 

1.-e'll o. foull E....es hou.ng resln uld in con,unction # I'C],EC •08•1 1997. P••g•er·Insulc•ed metal 
compact 5wltchoeor were manufuc polymeric sh,ink •ubes Is no• tested tc 

Ehe•hed.'kiles fo .od#lo•/pll 
lued for Eskom t.1 W./ de'Igned or,su•e thaT it is dbchorge free 18/30 k. Il. copcer /1 Il,imnium 
.i'on arc prooM·ng pl,ilosophy In • The problems expefienced by [3'Om corductors and exclu'Ing gc£ pre•ure ./ c lis ".Ir/led In FIg. 1 Q and in trying lo rraininternalcable]ointers 

ond oil . ed ccbka© Parl ' Tests on • peserilly at least two majo, manu 09 MV c.. accessode5 ihat have 
¢(blesendlhalfaccesso.6. 

foctute• cf cornpoct swilchgeo' l iwiuell<>11 •hol ./. 'In"cer' 
(11] IES 60•024 lg97 Powe, cables vii-h h¢ve lype te•ed thel, switchgec, •iorii one supplier to a.iurher have 

# |fimilatk)f• -nd The:r 2Ce5•rles and kiosk comblno.io•,s love led lo tbe development of u set of 
. r. d thal theY meet the voltage5 from 1 in•ernoi arc standard accessory Instollotior .(- - 1,2 k. 

requifemonls o' bol Eskom instruclions orio Utlmately Elon· would up 10 30 e (Um = 36 104 - Part 4 
SANS specificahcr, 1* to see a formal accrecktotlon Teit re:li,irements or occegs©ies I 

snteni i. place forcob'Joln¢Ing cables .Il iated volroge51- 5 . 
PramChOO Of pe,SOnS wof- Of? · Eskom s p•es... ./clualli. (Um=72//up/'301</<ur,=36 kv> 
etecticcl egulpme. olte,notlve MV XLPE cable de•grn (I 2)2C(72 Ecoromls Evah.atior krar•le' 

Eskom hos odopted a phlosoph9 on ol •ith # e Ir fenlion o• improving Ihe Eskcm FInanceS,{up 
grodrid mounted egulpmen• lot cobles obilily lo pieven- Kli [ 31 .PS 02/1 1991. Mint,ubsi•mons - Pot 1. 
ensJres thai all live p<Nts wlm n on ingress •d ..equent walei 'ree Mini * Ir raled AC volluge5 up to 
enclosuro le borrlcoded to p. ent developmeri· 12 W A 

FID 19 Amp.oolne orenc,05ures . 20 .recah' I - egulpmeN 
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The next challenge: distance protection 
designed for ease of application 

by A Ed*crds, . Richard5 ond CA Ke'Ing. Areva TaD. Uk 

Dilance pfoleclion nas been a well iespecled lechnique fo' mon' decades Wilh eoch emergence of a new haidv,are 
plalirrn Ihis has oll"/an Incfemenlal improvement I n potmance. most notablY In rece/ yeors wilh th"bilih' to 

implement distance characlemiles by means of nume,Ical algorilhms In o digilol relay Continual research ond development still 
producesinciementalpe.ormanceenhonce.0// howel. wil lhetochnique'and ollolithrosbecoming more moluie le 

real oddllior• beneMsto Ihe user are nol olvioys go apparent. 

This paper le«Droe5 the design rely 'of unvemul lop':collop ..out I the 'gu·er lhO piotectea 'Ire 
CPplooct,forai•wlpte'Ioted/6tonce Increasing t. corrplexi·y ord lainng Impedance Is lown. clorg with cri 
protection and elmol relay Al ./ requi'ements Intc t® reolr,ls of iocket extended atea to the •grt wtlere foil 
spectotian stage - Ce'lon wos science orcIng res•Q,•ce may appe• Tvp,call. 
tokercz-owhatwouldbene•lt®user Ihe amount Basic requlfemenls of •:Ing resisionce 'cy oe 
most Severolquestlon5 werep(hedand eslinatecl Irom -he lon Worflrotor 
dobated 'cm the vieu,point of o uill Y DI"anceprctecluorhas-vio fundomen- for/ula/l) Theeffectivoloullrnpe</Ice 
lechnlcan,eng,reer orooe'ator loldes,gll,qul-er... fely.lher./ meosired.adalancerolo•rnaYIhuslle must trip ouickly for any gen/ne in zone wi·bin tnls •Ami ./dec generally happ' w..0 ./lon In orde' to 

fouM toersurelhotllie 5Y•torrislabllit•ls 
Perfor'Ince'llst/ncer'll.9 e.sure tripp'ig for all genuir' faults. the not compicr,ilsed and domage b 
/0 I .Int to see new lili'itlirn re!* charactel&tir -nus- Iriclude .e 

minlmised Second/, tbe reloy ITiust 
1./.Iples? snaded reg 0,1. for oil zerw,s up to ./ 

remain 5/ble IiI:I load and thfoJgh · Howdolse·andopply...reia. to i·,cluding the fec conditio9s Thi' latlor polnt longest reochIng zone ' 
thepowers.tem' (t•pico„7 zone 3) reach po nt pcrticulaily crillcol to •oie cor%s·raining 

he [ely was born as a de/ce Ihol the loadabllit¢ of Ihe lina und lo ovcld it is also "dent the tne f"y mot 
Would use tne most proven algorilhms. sympe#ek: Uliv. unted 'r,Gs Poin avoid ·he oc,1 area •ha shaded load 
with step enhancemen-5 onlv where ll propagating through Ille lower *m .glon shows the loo' irnDedance 11,01 
wouldb•noanapplicellonbenom usru under extreme condltiors (sucr . -nclv be presented lo the relay unOer 
tl» benefit of hindsloilt SInce Ihe 100 new 00•'ver shoftages nelghbouling circuit normal system opeiation. fo, examole 
P.duct release The main Iriofily ;n ine oa<lges powel swlnw5 etc,). Goee lood w 11• the neighbourIng circi lit ;n o dokible 
develoome·1-wosfoc.edon...fle avoidance I on essential ...ce circuit lire being Ir, service Ho*eve, in 
product s./. 10 .... O.... C. Triechant' in avoiding blockouls .nd many cases o lowei minimum loaci 
"0®gole. andtoestablishfliedser!9+ •riecessaryisiardi.. mpedance needs to be avoided as 
1!·e poper su,)r,•0'20& thot It is BM A 5implistiC view of lhe tilp a,•d •ostralr, srlo,•, by tne unshoced e:donsion of 
limplemento fully·per..Ing./.ce (stale)requ,rements/•own n FI'l Iheloaccone [blsn•ycon&de,clrcuit 

1X X / 
1 

load Import 

Fur6il iload FV 

/export/ 
1 

1 >Fault + arc impedance • •Arc impedance with 
/ 6 region 1 1 remote end infeed 

/ - lilli / 

t 

, 
Load Load impedance impedance - 
region region 

. 2 App=enf le,e*tnce,cye€•e ng 1 Dhtance reka,opsanng.quenan. 

59 



AMEU 20th Technical Meeting 

enc vvitn fle e#ect becoming more pronounced = Ihe bull 
position ossumed moves -0•a•ds the lemote 'he Grid 

Nual ---- • 

Refegence (2] de. s e,Tioll infood effects 
TY'IcallY, this mecJrs that towo.ds le kern/le end Of thi I no 

EEE t·11•- - the relav #]p charccterbtle must cover at least %>ir limes tho 
vor• Wor•ingtor culc•!cled resstance 

1 =%33 ZE•1 he reloy 'equlle'ent however remains ur,chunged l.e 'rst' to 
EE= Ip folaul'with or viltut arc reilsionce induled. ondsoccidy ='===" to rema/ be for no•n·cl ood arid overload condit ons 

k :22 -* .loy.Hings 

im From le orevlcus section It 15 stralghtbrid<Mc to deduce I. 
dist/Me relay settinIs fall inTO -0 categoile& The firste.tegol 

=:= ensures 42 11 "W/g tor d bults within the reach 01 the olularv_e 
zones. Thus all se/ngs here are related to tile Impedunce 01 
the protectea line. and fo ow-or adjacen- lines TIle.no /6---RS' -I ./ 

categcr• ensures load avcidance. comrnogly culled Mooo 
/1//1.' .suchsettill......totheloud'low ensuling 

6,3.....'se. go#zor•e./ches 'hu- I••e k,adability s iot constroineo 

The relay lea-u·ed ir this paper hus beer * ned 3uch Ihot 
the use' merely "/5 Ihe protected line ual" "d #10 'cod 

data, "d the relar will then self se+ occordingly Wil n Zone 3 • 
opproximotel 50% c'allinvestigated ·molope,otions found le 

/1 be ihe result of poorsettings Ilien o poduc· which ha' been 
designed with s Jch s mplic tv •10uid reduce tbe , sk of Np col 
effor$occurring 

26,•L I mere*u5esan n-ellgen-oveMew c'the protectedllr'e io 

/Coil 1 
implement a -slm,>le-9et- option. and In doing so lt1e use, lic}g 
only a few key parameters to se-' rat•er 'han -he p,Di '.I ler 
of .Ings that 'In frequen-ly accompony o multi'u'ie·/r 
relay. The 'Be of setting also t..lotes to a npli 
corT,missio'ii,ig o'id wia{•ing Or seloclivlty 

j .Al Simple and ./anced se#ing modes 

il { 1 I.Inemajo•tyof cases, Nlirpe set-ingisrecommended :nd 
allows ihe user irerew to enter tne ::ne porameteis •CP OS 
leng/, imped</cosandreslduclcompensoN/,1 Tf•n. Instead 

1- 01 eniering distance ione Impedon¢e .ache' n obrm/ =I 
setlings ore entered in terms of Dercentage of the p·otected 

2-- A A line (for exomple. zorie 1 = 8094). as shown in Fig 3 
Each zone con bo set w th o reach relolive to the plotected 
line, oT If fine tuning IS requ redr un •adVGnced" seMng oplion 
conbeswitj'Irloler 

The •cdvulleed• setting rnode .,lows le user ful access to /1 
individLII dhtanco ohmIc reach. filter a. residual 

204 Mhn•s,•set-#ne/mteclkn componsatlon Gettings pei zcne D s .ckes the relaY 
adaptable I netwcrks whei' 11. protected... ad/ocent 
lines o•e 'f diss]/ilar construction requlfing Independent zone 
choracte islk. unglesond reslducll conper•tion 

•- - Opente- -4•• AB •••*•3-Ii, 08189. 

A--gea 
Bet - 

49 5. acdbl,nder·cone U.......'......., 
over"Ing which could be 20)96 or more of tull load Cirreal. 

Chang,d 
and also ihe doubling effecl where an ed.,acer'• circuit trips or CD /34 - - -,«2 I - 5/- - 

opene Overall, h h common to en'ure obill# fo' 2,5 10 'our 
'In•es fullioudcul·enl•ow.g 

Fle Q shows how frie -tij prev ous analysi• is a litlle sirn/1/Ic Ir o 
reall power sy,tern As each piofecled line has at lillie 

renato endle,mlrial there is Ikelyto be on ..onal current Ground Fault 
Phase C 

Infeedtooryllone fault Thisremoteinfeed,evelornognify compari.n 

the oppaieril faull 're Irrpedance as measured from one line 29' De#/CUrre'laiese'ec#on 

do 
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In Fig 3 it is noted the· Ihe reloy in The undervoltagesettlng must be lower Powel swing blocking 
quelon con se applied with mho. or thai Ihe lowest .hase·neulrol vo tage Silpon. sed cur·ent is clso ./d as le 
................5 to sut le •r,der re<:vi• lece ¢lo¥, and devessod r·,or . de'll power swill' Power 
Utll;tY s preference When a quar*liate-al syste"·stage condrions The ty"01 5wlr gs pererate a contlnudly =29:nglng 
charocterist' Is ./.led zone .•I've mal,rn.rr V<se#Ing /7091//h neulrol c,/rert, cld....8 'folor•dpickup of 
reoches nuzt be set - ihe Iight oild left- Dellacu•entdelectlon ./0 celeclors Pick// for ionger /% 
non/,res Ageri. 'simple-se/ng I 50 Tis is .sed t. Initkte power swing Mony of the applicatlo,• 3 li[-LI le• . 
opplica©le, whereb•theuse'setsabase llc)c•dng, ane keep rel. stability Al digt¤n.el_Notection hove historicclly oeen orc resistallce os o rafe•nce. ond can odvar,toge egai. is that no threshold 

related lo correct fo, iled pha. selection 
*•*ne, -c, 1x lt•)ne resislve beltir1gs or "npedcnce 8tarters c. 

For example. In tne /(ne . / C;Ose up 
reach coverage for oll 2one• orwrether •red /0 rechnique work5 . M 

re,eae eorlh faul- o large amouni of 
tosetproponionile=...tics Inthe 'ielureina•applations 

reutra clM,ent /111 be measu•ed by 11* 
I•tter case 1tle rel• •ixes a refelence Tbe relay tucks the picTI e of tie de. *isneral current salsol [cluded k, f€]I lit it 1CO98 0' the protected Ilne reach, culon- and If al any poirt '.. I, op le ea'+P loop im.donce meosuremert anc uses ·hal lo scale the resistive reach uncipocted step change n 'e 

fnr fhe unbul-ed pho.s (by menrs of 
for the I'lvall zone azccrdir•g to le some oelto, blocking m.1 ce•e /2 0 residLCI compemollon), and Ihe 1/ 
pe·cer.ge as tai reactance reach, •(*Jil IS now present hs, -re triptime and 

dIspic=ment Deleen phase VoltoQ. 
.ui oll zones *cil l./ a comrror• zone .iect,04 for ar•y foull Ir•eplion 

moyc•ow tne foldt-0 aooeor in a forword X/2 (01 Z/1?) osoect rolk>· dLrlr g o power swing is a5 fast on' 
Irpchorocteristo relic]:le os had 90 •Ing been present, TokIng the -nho characteri•tic /$ a ...ll can & difacult to ensule that Conckls'lon re•€,rance cose. Flo 4 ilklstio-es Ihe reloy 1- coirect phase·phase ele mert w01 be trip..octe,istici whe• the relay s Th:s ./pur dern'.strat.now a d.%/e ullowed . meo•ure In the cose of a 

Oppl ec sole!• accorr•rig to line plafec- relay ./5igned for eose of applica·lor do,ible ohose 10 ecrth fault. whilst tlor, cor,troints d.e Ignoring loadobil ty). •105 fewer settings, and has a lowe• 
est,lining 11* Involved eo•h pOIr ZO,1. Itls evldertlhot due to the lenglhol the sco" for accidental selling errois A 

Orotected lines lor•s 2 ona 8 stray into Tbo la-le• sneces=glytoavoic overia•ch 5klightforward •smple·set· mcce can 
the expected load area Thm 15 •naccep· paliculorly where giodrik,feil allow mlie reoc•es to be appld . 

choroc*erislicg ore employed table. 0& Spl,rio .us tr•3 WOUIC rel•|• pern/les lili protected Nne The 

h is on exomp' af where one ,Tlu51 In t.ls reS//ct. the luthor s com'Iny .T 'le set node loes not allficially 

COn&ide, the second category from 5ecaed to usea proven aric Successful pluce pe'limance constion' on .e 

Orevious 'scus<,c- and er•u·e loac- technique, '16ed in the pre/0/5 two applicahon. or'd tie ui of prover 

blndli• oosed <• the emected load genefolions 01 melr trunsmissren Me technques such . delta phase 

lIC>- protection delta cuirent phose selection cla powe' swIng blocking 
selection . /0, 6 shows this p./.0 ollow unive-I depoyment (fof strong 

Load billing ond /0/ i/// intercornected, 0/ Seleclion of t·ia foulted ¤hc38(s) is 
Tbo relay in quest on 6% on odvanced •* iliterconnected systems that 

pe'limed 0, comporIng ·he 
00/ blindel .!,icr Is designed to o low moyberronetopowe•Ingg). 

mognituces of fhe three nhase·to-phase bere, resi/,e rooc' coverage The Relay se•Ir•s can be salit ..imposed currents A *le phose 1.To two 

'Inde' iS .oll' foirned */ 01 rc'glroS 
faull proaLcos the sonle *pOSed 

Jnde,impedance circle, with Iodius set currelon*cl.-gn/sa. · zero ...reloted]./.protect:on/folit 
th' tbe /8 and Iwo bllider lines :'ossl ng on The third A p. cs./·phc• or detection and 

.... tho origin of ·he Impedon) double p•]se·.0·earth f€•i,lt o™iuces • IMs/to#5urelood/voidall 
olana It cuts the orea o f the impadOn¢e ore srgn' •cn islacger then the other Recent experience from 'lackoJts In chorocterlstic tha' may res# 09 Pwo. A tn·ee ph•o fault prcduces tbree sevoill countries shows thot the 
Operation under .oximlin d.nomic sJGenmposed curcents *Ii,ch lie 'he dy,•a,Tiic chonges of load rray result in 
ced condilions (Fig 5)· 'orne•ze. Fig 6.OwsnowlhochcnQI undesired operotor of dislonce 
le radius of /0 c rcle should be less I. current con le used to Beled the elemepts due o the loal Imle'ance 
thon the minimum dynonie load fo••Ite. pho30 10• a IN fallit ente,ing 1110 d•lonce characterlslic, 
Impedancell bllrder or,gle should be A superl'llsed currents dee·nod to A 'Imple ord ele/ve load 'Ind/l 
Set .Cl' Way between the /0•t COS' De lorge enough to be 'icluded In -be lechol.Je os decrlbec In this paper 
POWer 'oct. or gia anc le line ..lon if r is grecler t./ 80% of ·he 10'rris al effec five defence against sur i 
Impedonceongle LnwantectrIPping argest•upeNrposedcurrent 

1. thecoseof c..itontnellrellisno The ouff,0,5 

longer necegary loavoid loao. So.'or Thelarge advaniage of *@ delta . note thaf distan•G relayS 

*E. 
wllch ' eve... .. mograude of a +Quid net constrain the foodabiNty e 

Iling |•ther b/ 

+5- Irt,O sten change · i' f•c• H Is roiurtilly b]01,d 1,0.irission Dnes The distance rel&,6 

tow©'ds defect. c fault Fcull dEe,gnoc• accol·Cl),1U to tne Ac·wer 
charoc'ic to be measured. Phase lonineads not'Ic.vela 
und-toge detectorz are tne chosen produce a denndle step c»ge 
elements to govern 5,•Itchng c 1. wheleas powe' swIn. and other Rele,ences 

unfoured phcse Emec's yle' a J.901 bl.rjois 
. 

Under suc' drounst'rces. th' .elwo' Prolectlon a. I.,tomaN<>r 

bw vel'gge could nol be explained by della Dello phase seloclion IS ./sed to gulde. IS'.2.1.8/0/' A.STOM 

*101 voltege excumlon tolercnces on. cole; ./ dIstonce elemem ona has +A•. Prm 

'Oed, A la•t is derinilely presen· on the the advc]:+oIl ./. It hos no (Mso.le' I IEEE guiae for lote'le 'era, 

p./se In luestion. Ind It is occeptable setting' · the se'litiv Ty I ema"I CQI'/+ion5 to tn,smgslon i,nes, Sta 

'0 Ove•,ce ftie blinder octkr, Ind 01Jow tioied, ond eqJci:y 01*>licat-•e for C37 113 1*. ap 7&80 

the ..ce zoneS t. 'P OCCofding . stron g Ind ./0, infeeds The ·ellY 'S [3] Keeling D r PIcke,Ing S .' speel 

Iheentilegoneshape Tbobenelilislhcl thuseasier.applymor, deggnswrich nurnerCCJ!echnk*ies fo.Tran&n•lool'ne 

*eS,Stive cove,age for fr,Ults neo• I use undalimpedonce, overcurrent or protection IEE 61' Inter...... 

otherslc•le•fodetectofau]t confefence Noll•Im. UK A 
ihe relay ocotlon can be h•gher 
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Pole mounted switches for coastal 

applications 
by Geoff Auton o d Johon du Preez. Uneggir 2000 

The paper will doscilbe o iange o f swilches designed for opplications in highlY sallferou6 condilions, Including ove.secs 
cond lions where sand doposils aggiavole the siluation 

Silicone cloo composite gla/ cored sheds of abing sho, tc even OJ- Ihe heod line constfuct'on• where tne core 

Ir sulato' hove been incoill'/ted, voltage grodicrls on le B.. matorial is on!% subjected lo tens e 
whkh •ove to be carefully selecld I suilaces Itwosolso mporlon'toprov,(]e louding For switcn opplicatlors. Ine 
withslund Ihe capti/ver tomeg wherove, possible shelleredo,eas•·rare tormlrol 'sulal//6t have a blgner 
eK..ncedir,swl'undogl'i' usdl•tir•21 sano or sail deposits wog i. ly to cantilover sirength lo withsle io the 
from tlie standaa line opplicotions accumulole Ingulalors with srnalle, benoing forces itla• ca, i be applied to 
Des,gnAhavebeen m•e foiuseupto dion,ele,srecsoreintersperseowithl. ther·i us a fesult of tie movi ig contact 
44 k..i'.ion level' larger sheds. not only to provide a S.t.Tls of the s.ch a. tl. #ached 

snel+efed oreo. but snid':er dlarrete, 
•awif•gs Ilstrate isercoriliections ana pliotog'*hs will ThemovIngir•sulotorof 

shods w Il ro•trlet the level : !eokoge 
ty®01 applkatons. whkah 0,£ 01 It,e rocdng type of [50]oto•<* swilch ve,y is c 

¢•Hents whick .e usLolly the mecha 
|/. rnass compuied to Ihei, poic/lal. dif'lcult propo.ilion becuuse of ·'e 

nism of lullure and peffo,munce c•lerio 
coin·e• ports ioadirig H is subjocled to when ewening 

<Jr,c closing Irie moli ccr•toct6 
Ur•egear Q000 has riow accumulated hydr•'llic ,/•I hydal-/,u•le 

%/ 5 yeo•s of exee,lence f. Tbe m€36t widely ,isod s.vilcti .adue¢ on 
1-rrn-7 - Tmr-rr Its range OF outdoof pole mourted retwor' I the 5/1-ch disconnector. 

switchlear which ho' been used In which 'Ings tcge·"eT & the problems / 
'9.1 

rriost iegicr•s o• Scut•'em Afrlco, %d Ir the some .. and a riew Design. 
all voriations of cllmotic con•tiorn supersedes an existll' exte.ce' 

D•e des gn' Thot are crnsidered te be 
porceloin design used b, Eskon in the 

C»erseas experience ha• been wide. acceptable are we;I illuslruted in 
Weiterr Cope region. The -erming 

wlih 10005 of tems i. se.le Ir le L K. Appendix D of -ICC 815 cn Itle 
insulotors embQd• c [aiger d•ameter 

which h¢]5 0 hoznle winter climate . subJec• of /£ /tors for service / 
nb•e gla•core. wit aspeci•c c•epoge 

cold, rain. ce anc frest and a significant polluted conditierist •d the St Jdy I 
of 31,5 m./le.' for me 24 k. system Note i.urrber I.cled I. tne Middle East Ir the 36/9 charecterblics of poly'neric 1101 1he .Into¢/ ddle in.'for is a low 

hot humid condillons v. tb soil or sona 'sulalion /10./. s Cuffre,illy tho 
ruuss slkone v,suator w«h s used • 0 

contamir*]tlon subkt of " IEC Tecommeridelion / 
linea, comprell. rroce -0 drive le crialyse and quor,tif¥ 1he natu·e o• +he 

Nevertheless In the higner mediu. contocts -0 the /!csed pcslhon. orc 1, dieplets or ·he sheds 01 inSJ|Ctafs 
voltage range (24 36 kV) there b o used in its maxirrum strength mole of Readers who ore mo.e interested 
/•Ang preference for ./.os Vil. tergon to pul, oper./ coluc' i ./ ir, -he le.. ond porforinonce of 
s.,cole shods for whld, ellens'u -nechcnical design 18 well proven hy Miophobic rriaterlds <¥e revefred to or 
woldwid© le'ing has demo/5troled man, years of 6evice 090 the new extor•ve orrcunt or literago on the 
I. superio, surface chaluctenst' i·.sulators will rea(•I•, fit into subJect and new sy51eir lo Ihe wolk of Ihe Sculh H.*obkcltv I Ihe technica• Isme design Afilcuri Irsulotor Te•+ Selionct plor• Koeberg. used to describe the concll'lon whev u 

Perhcps a droplet / water on Ihe surface of croer problerT, ex # I Ihe on Thiee phume swilch di,cor-c. 
D•=r=ket insulator 5hed, stands up, forming .peciullyinthe Middle on 

Switchgear / use uncer coast(]1 E* or•'.he,lcd shepe lo 'e diople' oreo / ·he Alamion Gulf, wt•re ·he 
pol:ution 'equireN speck]1 design Conside Most olt» m.ul, parllculorly 2,0. m•n pollulant B o corrloination ot sand 
ro-ion, because ./ mecranicol and salt ..l e.n corita,•,•ated in 50=.ily. i,•uY havo long creep.e 
sne·acterlstics of .ensulate hove drows In le• than I he,9bphedcal /*e porceicin insultors 'ave been I moj. 
0 ... Impoct on Derfo-/clce FeleTed re us hydro:Slilk:. ano In mcirt€.Ince prollm o woist 
'speck•ly .0 contileve, .Ingth c.se moy Matten down to completely * prefe,red Insulantin Ihe GUI'Region • 

wet the InBulator 83/ace (Fig 1) This The mgorrY of s Cone ir19Jlotors are the silicone ,r,ator, but I M m 
iatter phenomenon hcz bean known foi moulded orto a P ilt·uded fibiegloss rod. dist,hution voltage I 36 kv. we n 
iery rrony yeora long before the advent which his ./. .en/e s•re,igth TIMS i' rn/Ve ir,te I :g' new gene'ation of swit. 
of sihcofn...Ins//1. des,Iners u.d ....se'hemalropplicollonfor/em' ....... cor'ined wilh drop- 
Ihelr .:nowledge and Inger•ull'/ to c•eute as stral or ./Inglon insuators In ove,· outfuses /0]orschernesarel. hard. 
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rebuilding Iho cloctllicatlon •o-*crE o 
ol Nulds whch nove beon dec'.led in 

3. h 
recerin wors i. 4 ..eu./e llustrater, 

show designs at N W and 36 kl which 
1,ove boon *,ocia ly dosIgnod fo, tbose 

li orierous condilloris -he client hus 

specified u spec.Oge'aclo• 01 - 

40 m./W equal to 1440.m and such 
irnacto. ocifu loroo, 000/ an ovon 

,grge• diomete• 0/ tne fib•eglass core 

C•.,1 
The whole switch becomes much 

bIQger end the longtr of the moving 
swltel, bade prese. •w problenls. 

&,cl•oswitell. c]$pe•cig 2•M•,ecer•lly 
deggried. c],•d les·ed.1 ine SA/5/NETFA 
faclli]• liboll, powe• •requency Ind 
i-,1pulse levels. iesulting in a 52. level 
01 nsulation The Ge swilch 

combino¢Ion was shipped to a wold 

wide e/,ibilion I Duboi, in the United 
Fo. 2. I kV Ause sw#ch =11£*io,ion 

Arab Emi.ates whore it attracted on 

eno,rna•ornouitof inte,061 0'ia tl,er' 

son- on to Oman fo' the lonts formal 
95£ o,N),oval A cornpoct ve sior. •f this 

r,O /2 AE switcl•/•use conbinotion fof . . is 
/•WC CONTitol 

37 cu/,(int y beirig flnal' Ir a laige crde' 
lor lt,0 50 ile regi.1 wl'icti :Il' /•so be 

1 -tur r- 'ff·n_,4-•.et ovoilabe 10, local irorkel opplicutIons 

it • Single pha•e opplicolions 

Regional olectrlcilyc€Mnponiesiri Ihe UR 
1 aia rotio fitli. laige r•u,rbe·s o• outo 

reclosIng clicuil breukers (ARC) to 

11:01 4 4 . improvethe coillr••i·• of supply 0*ir 
...7./.91 orld we weie 'equested to 

:Lj prov,do a device wilich would lilian 

Al?C to be cornected on o pole which 
MId not Incorpor ate slialn insulators 

.e device was requlfed ·r> Inco,p}crote 
0 Irc],l ins//to, th/t could be usec in 

..3, 241©i•,Alch/lUEeccmb•no¢b}. 
twodiflerentwoys 

01 
N 

=mu_n 1 4.3- 
L J REIC:.81 .j 

1:CLATI.0 

OPIRA+:NG G .C 
WITk IATCH 
RELEAS 

1 -1 K., 

#· 4 N JA/ Skalfl I.k eg S SNall#.Jg,am 
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1 1-'51,=-hHfilth=a#J -!:„ i .1 
STA,kur• 
5.- 114,1. 

ING.'TCE =1 
hic i // -r e le.* r 

i 
#L 24 kV OSEU Triswitch R: MK5 400 A load 

break switch for coastal 
1/'ll' /'D applications 

Bg.6. kukTA 

P.L TO 11 

.08E 1 Innovations not imitations 
L 1 Switchgear tor the -4 21M century 

•.IN•Ul) •Al•lj-/*.M 
C•N•.Cr.DI, ...1.no,J 

. 7 .'•* d.ra·,1 

· To be fitted in thi ine ot a ./imul In ine pole' so th. he 
· ARC Silicone rubber coua " b,possed insulators •#hon •equred by o pivo.ed liri 

. Tobe lle' n .ef/5 er the AIC so ll....Jv/ted. · Fjited wjth 400 A load break device 
removable Ilrk cou'd be remived to prov de o •1•ble • holoing distoK' wher it Spring closing mechanism was necessary for ·ner lo wor• 

Dn-Ilr»...Flg 5 • Pull to close and pull to open operation 
The stiain insulatorB · Hook wi,I be fitted to exbting lines so low mass stick operated 
Wcs essentiol, und 'he removable '1 nk is hook.stick ope•ated 
ord Sect.vely lo,c,aj. •aver, asplocemeot ry conductor 
vbalions Ine cofT©oflents of thelin.: 1/ Ilseonteets. oreal 
Componer,h drewn tom Ihe flwee ply/'e seches In fhe IINEGEAR 

Pr'duct ..ge Th,6 'geni•*' ori...arnerf thcAJOI•t -0 be 
el:tremely cost effocl•e and easy le nl. especlolly In a retro- 
I ....lion 2000 whee ./ le,k c.. be d.no by ·]jve Jill 
worul•g techniques. 

Es.. ha3intnelostdecodeuse ..... uctkr•owilasthe 
HuenK which & on h.(he Stalf' insubMr or drsconnee/c used 
m townsh,/develor>ments but in ant,clpallcon of flelf wider 
use 0 distrIDution 4//4 ISFIBS lines a coo"/1 a ppkcation de,Ign ras now 
been produced wllh pan; frof 0 36 ky ve,Non. h product' 
fitted 01 0 ./In Pole ./.re./connected 'the Ine o. me 
MJmpe, conductor cnrl includes •0 gcone insulatews · one UNEGEAR 2000 

for tne Sligin ampietotion and one 06 0 pllo' I.L.Icto, for the PO Box 1334. Feindale, 2160 
P'VOte' iink Eve' .ough this device is mounted ct the height South Alrica 
Of tie conducto"/7 c·e e¢» ©Per<*ed by tock-3#Icki Tel (011)792-3924 Fax (011)792-3925 'rhopu'down,lopen ond opulldownlo ./•eactior 

E-mail marketing @ in•egear co 1, 
Tnls ./ 's now fitted will 0 5/fety c.ch ¢* used o. 3 Incge Web site devica www,linegear.co.:a 

foplevenloperchonbyunoulhorisedpers©nne• 1 
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No hot water, or intermittent power 
interruptions - the lesser of two evils? 

4· 80,ry Breder'Kami. Eskom Rosoufceg o ic Strategy 

The prelure 01 South Africo oxcooding ils instolled peak demand capoci• 4 2007 and base load capaclty by 2010/11 has been 
wldelypub,Ic,5eclover#•last fewmonths. (Fig 1). Simunye'(IherecornmIsslon,ngo,•olhballedpowerstations),pebblebed 
modular reactors (PBMR), imported hydropower from Cohoro Bassa and many other supply side oplions have elli boon oluded 
lo ospossible&//honslorthop,ovision / a'Comfoilzone tothosapessim/soutther'whohoveexpiessedthoirdism'Vat'is 

IDcming crisis in le eneigysedor in Sou' A•r,ca 

So .ial :% loc' au-ttorilles do to ••el. 
MW inth'UGands 

th,5 S#JeliOr, which In the dr is o 30 
probiem forte rational ulility (E"om) tc 
8/01 wi/7 28 (Arhougy friurile'pul, 295 
gererollyhove ·0 bo. ·be OUnt of .•e 
5p•,ad wwof 0•085 in the •esiden. 24 

sector of t. .ulh African liarket: \\ 22 

Re*jentk]I hot water icad management -1-- 

(generconliol) 'probably Ihoquicko' 18 
eosiest ond R·et oconornica c¥,tion foi 

16 o munic pal ty to implumen· Se 'll 
oren't Il 'Incipolities entenalning this 14 - 

corcept? The answei is .ooobly 888I8IRE88@8E8I8@ES8IEH 
simply: bad experie,ices ·.vith unrelloble O/0 960ii,§"SE#0i##062,0,5&Al CDC-----r¥-r„-e-le.IN 

lechnology. •'igh Initial co,•10 iuqulie -Winder peak day 20/07/00 

rnen'. ir•ufflcient resources to n•nilo• -Typical.Inl•day 
-- 

and main·cli, the svstems. irato -- Typicalsummerday 
customers wIN• c[)!d water complal. 

F g· 1, 4¤ca# %- fee•ummer ne,Jootw 00,1 nr. 
no direct fnancial bene' fof domestic 

consumers, inopproprlole tai H signal con'bute to le...'lon refer'ed to in · Soill/<lopacty......eneration 
""Es'orn the Anctfu)listiustgoosonond tlle of the papel •No hot water or special offers· to mLnlcipallties. asa 
on Some/clftlcions.11..,goas foro• Intermlften¢ power Inlor•uptlors the 'esultof 19Is 

le=eroftwoevlls? Tying thai It is uncons/ullor,ul 10 · M.e recently, tr./ uied s./ng' 
cort.01 someone's geyser and/0, hol Barrier• oplion .ered by Eskorn (ISM) to 

welersupely implement municipal ge•,ser contro The widespread irT,ple,re'lallm of 
Fortunately There now exist5 0 number of pfojects iumderiliol load manogement (gey6/ 

• solutlonsto overcome 11*. teclir•owlcu Cust...r conl(oil hos ove, the yeals, been and pollt/01 feslstonce to 
financial /1/ 1//,An/1 barie/ clouded In controvors• and Illis # Ihe con•tept of •controlll,/ electic-ly 
referred to obove Fulhormore. since subsequerll¥ •creased the borfieis to consumption 
hot water locd inevitaby frokes uo Pie antry *r thM pc,ilculor or)/lon to Sbl f t A cuslom. molor poMon of &1110!1!01,•udiurn loc•i. perspeclive Traeborner& ne•,de#•following 

sized m/clpol peak loadi o Win.VI romccustorner·spointof .lew • lie copill .stc!!orlon and...inte• theorUY 
win solution can be actileved . roal 

ranee elec#kity cosr costs osso:Joted wl•h saving ochiev"le tne 011 stokeholdefs. by developing ard 
various technologies 'vollable for ..thegeyser i./.elesst,•t *0 

Implementlpg an (*,Mopriate reldontlol 
cont,o•ng;go•,em on€1*idescc• I••nit the the•mostct tempeiatuie 01 hot waer = Inage,r•oril s•,al•y 

· I. 
luthorlties in Soulh A fric' .ecuii' Ind contiol meciures red•,ce leo- losse' tiom 

for loccl * ge,ser 
requ red to enue thai Ihe equipmen' e by using 'low low showerheads, 

This paper will Iii)refore 0•'oi'. 10 i. not by passed whicn In turn makes Iritalling leyser blankets ond pile 
addiess ine bomed menllorea abovo, it 'Irro,7 impossible lo accurately I....hon ...ill of .... 0, showers. 
vilt• o spedlic focu5 on Ihe technologicol foreccEI load requiements generully 'daptlng one's lifestv e e g 
molenges or solutiom and lessons · The relotively Meap price & takingashowell„/eadof obalhl learnt curIng ·he le#opment and electricity ossoclated with the ·oil 
implementation of u residentlol hot elect®· nousehold phenomenon, Fulherrnore, a vertical geyse, could be 
w<nerload rr••ooemertstn]togy',n h wn,chiscommorin South.rlea Ins·alled iesulling in less bec]I loss Irorn 
areas of Tat• Vltnv Mircoatho and • I linited and/or hco7ect to.Wf sig"s the srr•olle, 'vertical plane' (surface 
WO•Ces. •le Paoer will then go on to 0' 0/lions ./.lolle to m.niclp//es crea) of Ihe .... thon ·he iy' c. 
i litiole how this sol Jtlon con and.huuic and/or domestiC l15erS of electricit¥ co·ivenlion' 3 k. Mrliolital ./se, 
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However. tl. rTio:,1 irnportanl tli,ru 10 • Accuilte./0 r.ops of the dlffe./ st,•ctuies •r•d half hOL]rly load 
note, 13/cttrle custurn" gene'al/ doe' we'ds (suburbs) i. itle mi•rile©0111' piofies. (<W kac,dkv·A) 
rot beneft c recth jr"' c large-s" e 05 * 05 Iholf respective 

Basicinfo,motionie•ilemanls 
municipal 1•0· water (ge·,ser) load dernogrooMIc c assWicotions 
cortrol pr¢]ect. ./. t. purticular However und In oide, to expec ta • s 'lle ary'l woto, Ind/o. are 
mui;clpolITy offers o Time of use (-OU)'. oppllcal ons c' This nolure. 1 90 lallow/g g8¥sersinst•led? 
blff to :ts resldend al customers. o basic 1/orm/+Lor requrerr.6 1,ouid . 1-so.nowmon.9 
p•ses on the linoncial benefit<50..'). c,!5rbecoi,Jorod · lited con.ulpton of each le 
Ic those custorners ·hrough .f• 

amps, · Bi,of bollgiour' Ind histo' 0, Il.e rebotos, defloteri inc,/05/4 otc 
• . t c. at /'e d/libulioT' b./rd. ri•urliclpalit,0 in questio.1 

Municipaliequl,emer,ls • 'lat ile geyser is being used (In · A compreher'le lilly" 01 11,e 
Iters)9 mundpal area. which ir•ludes allthe Foi o municipolll' to coritribule to 

• Horizon"'lliverlical. sub divlsjons, olle•at ng fhe ..IrT• rofe,ed toli• f 1,8 electic ty 5Lpply points, 
• T·/le 01 d Istlbullon bouid (old or residen. eo ITieps. as well as iritiod/lon tot•is pac)er andtoocce. 

the .MiNER fur•dirig ne\110, mechanls,Ti soffiple ludit5 per ward (gubu# le 
• Is there 'pace in le dist• 0/lon vorifr the 11urT,ber of goyserAinslul eo ovoi,able for projects 0, this naTure. 

board for a 1.1 wall ead cir,liol il in s imperotive tho- the fe oi ng Iherespectlve'e5!dentiolaeas 
swrcl·' 

in'orm/tion I Te'lly llc]iluble: • A comp'ehensle Ir.... 01 the 
• How mon. houses (rele.entative Municls,g bll Ing dato to delermire Worne, Octa somple) wereusedlortheaudllur•d the nui,ibe, of housohclds pa, wad 

The fecm/*of " Ineygy monogerner,1 why • al many? (suburb), - well as theli :ve'cgi 
Mtem is hec,v:ly de/""It on "'e Morhod * consumphon . e;ec·tric/! demo consurrphori SurTipl0 ouch 

r•umber of geysers 'lilized In the g,aph;c percategoil. per./.sholl!dolso ap-ach 
fe,]91'11# anol.ls 0.... muill= be done. to confirm the geyser 
* [he -Iria and new cus·ornois ale presence or not of o ge,•er,n o presence criteria froll .ilhin the 

added to the finoncial byble,r On reslden•il home car• easill he J regpactive cor•.1,011 ca:gores. 

conllnuou• basis, Therefore, * es.bilshed trom the oveloge i••onthl, · The leyier counts from the ./ove 

upalated and occuic. Informotion is ele/#Ical consumplion dato avodoble anal*'llthenbe consolidated. to 
cruclll. in dele,m'Ii) 'lab•ity and Tris is very Imporlant especially ir' the provile a leyser count per ward. 
Contribution •11/ 0 1./cipall'y con prepaymen, cu•ner seclor Accurate W'llch is general y deemed to be 
make -0 ci,evIalne *he peak lood information is essenlk]I to e·,suic reliable occurote to within ton percent 
.oblem 'South/fric. .example resuits Thiscanonlyoeaccoinplbhed if (1096), oftheectulact' 

tne following Informctlon con be • .k • Total number of o.,sll,il housing iden/cation Ind possible 
proviaeo. 

••ock miligclion factors 
• Total number of swilc// alieodY · Aralys!' p.( Word (/bul) of 'le • The preferred •quence 01 Installo 

e./'. where opplicable. ave·ago consu ner consurription * e.g .Ks wheie copacity. 
• C..en: business plon (ex...• dato /15 'formatlon con 'Suoll cablesand equiprrantare -he rnast 

loaderecaslingele) be obtained from '. muiicipol corl*•ned. etc 

• Whattechnologyto be ..c (rodio/ filianclol system • Al'llotilitv Ind lien?Ificalion o 
r©pie)r and wrly? • r.lne' sampe oudils can be p..ible redundant muril:I'll or 

• If ripple. lid type el In/clic. SI executed to verily tile cotegol local resource& hot llI: be 

are sultable i.e. 132 kV. 66 kv or 11 KV ./.catknal.ptior, tfulnea Tor I. lollan p.poses. I. 
(and why)? S.e •Ine dagrom u! tho S jppt, job creollon opporlunltles. 

· Size of rupne,more, the•e c],0 two goneic]I exis-Irg loal management 
A sing e line ./.1. di-]gral. s elential s¥dem. upprocches .ct c=, De used M ve* If any e g. number of 
to de'.*0: 

deplovrlie · inJectlon * the current geyzer control controlle,5 [eloY' 

'glus In o munk*,al#. r. i,oly · lesslble supp* (clilli) areas le· rT,eterng poin-• etc 
S.Ipply Po Int · Potent/l for exaorsion. Il existing I 

Afelhod cne · gec>gic,phjc appicach · Fell' of sup:'y to use I fe(ere nce i. le cose of greanfields pro/cl 
Most munlclpal oreos con be oasllv v.•ier contiolling le geysers, le tell 'Btim.ed number of 
classified Into ihel, dIfferont respeellvi i (maxirrumder.iondcontroi), gey•,switnin 1110 supply o•ea 
soclo-economic cotegor/. Fron' ·hu • lipplY Volioles · M.eu© of supply oreo. o g Ine 
dllfe·enl demogrqphIc doss /Ar. il • dIffe'enttran/orme'Ind/mountof metropoi,10·, iown or number of 
15 generally known whell' the euch (,nd how they ore I•ked 10 51•ull. lowns consolidoted kto one 
domestic homes In a rospect/e area determle le ...ber of,niecton metropolitcn counc• 
wo••d have geysers or net Sari# sets required · Current bulk purchase t.ri# 0/ 
audlls con also be e*ecuted to veify • si,bs'hol ..ce ovoilable for the each tow·, .Ithin lh' supply alea, If 
the lotego, cl-./loi' assurrptlons nstollcition of additional./•pmer,t mole than (]ne, e g NIghiSave. 
Accurots In#ormotion $ essenl & to · munic!/al electric# occounh (one Me#lex. etc 
ensure reD'ble resull This con olly be winter and Ine summe, mon/1 0, ·Plons 01·Ime/c"nes lor bulk 
accomplished W ¢1•e 'ollowlr• general eoch point of supply. purchaw tor' mgrabon. if on'. 
iribfrnu¢Ion con De <mcertolned • eu'ent ..... plonnod Tariff • N 'mber of&pply poill 
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• Level of ./.edmaximarnder,urlc nanceondper-/TKNiau. ./bcorri••iitteo flool the leeuct!09 In emIsslors 0% I 
(NMC). for each supp4 pont. (c power (Vil eduction largets, d•rer:1 res un of .e irT#lementollon of the 
cooy : a w,nter bill oe· supplY Poll- DSM Iesidential hot water (ge#d 

ProcLNemenl 
Would ..• con·iol project will accrue solely for 

• lo,ect approval level or deleganon n me c.le <1 gree'lelds ./cts, Eskom s benefit in the nruniclpolit¥ in 
01 ..thonty j,e, monage,Tiant Eskom (DSM) w 11 suoplv a generic luoa ler// of '. UN ..mework Converhor 
cbmro Mee. executive moYoral mang@emert system 5peCifiCatlon 10, 0,1 Climo•Cortrol(Ky.torrotoc. 
comnitteeorlo=alcouncilapproval evoi'Jolor, EBkom(1)%M) 1tle[%Zoand 

Ownership, 'perallon Ind mal/•ance 
or alternatively what steps need to •62 nunic'IIi-y will develop the tender 

01 eq®menl 
De followed for final contral· techncalspeclfleation Joi,•lly .ues 
slg·ncture/s proJect ir..rnonlation on oper tende· The * lievelop The *Ing n,un clpali-y will retoin 
ord estlmole' approvol timefromes, the final speclficalio,1 *ulner•t lor owne,5hip of all eGuipli,erit acquired by 

re,t Ication by [sern OSI,41 ond he 11. .Co or, behalf of me 'unicipality. 
Project options munlopality Isi,•g NE•/E;korr funding i. respect of 
The the oroposed scope 01 piojects ge,•e.y Include DSM project and Insta lea Wherein exi*iiI, functionalsystem isin 
oreolthe foicwing-wooptior• ly le ESCo Ind/of munlcioolit¥ -h•1 

ploce, simi". corrpltible equipment rodu•Je5 the aloelrlcllY cons, Implion 01 
• The ....ment ord/of ext*]nsion w Il be ulilised as ful Is possible. for ihI 

the muilcipalit'. 
ofexlsteloccmoriagemon.ysterr· expon&,0/ 01 ref.rbishment of the 

• Grear,flelcM irnplemertation (cor¥,0.- listing s.ste I Die daly operollon and maintenar*:e of 
te!y 'lew syslerns) whele no.Ing the enfi•e load managemen' system .Il 

Malkiting and custome•educallon 
lood nianagement sy•ems ore be I},8 repon•bilit, 04 the municipollt. 
....th? n e)/ence All pertles gene.ally consen' 10 Iialse unless 0-herwise regotiated wlitn lho 

ord co·opliate Mt. each 'The' to [SCI. These costs .v•1 be borne by tno 
Where f...nol systems aireadv .151. ersure ·hot the project is propely .u ikipalil u'Ing -he '(MIl accrued 
expansion or refurbishment ccn. os far os cori.•icoted to oll stakeholdels in ·he bytheprgoet. orbvthemonulactJreror 
po53ib!e be Imolemented usirg the value chair ord that cul#.5 0. suppier 01 the equipment In terms of 
* equip-nert as a foundolior for thoroughly ilformed 0,• fre reCSonG tor or y guarorllee9 that may te oppilcao,e 
the more efficient systems pre5enllY or*ImplicationsofsuchoproJeclri o liegolded .een Ihe pcnies 
avai•oble on lt,e morket. In le case 01 

Nom,[skon('SM)mayevencoveT corice,rai Doilyopeutlonalprocedure• 
gree/flelds sites. In open tender ./sed or . east contribute towards the Ind'¥:I el' par/mete' will be pe'formed 
or Mle 'genenc 100/ mcnegemenl rnarketirg cost inline 'llh pre- occording-lagreedguldelinesbe=n 
speclficotlon . provided . 651(om DSM 19 

app•cved b,idget• (,rd guldellnes 11,0 ESCc Eskom (DSM) and the 
followed •10,/ever. it s possible Ic part clpoli·ig ,kniclpalifY 
allocate Dreferred suppile, status lo or 0 Envilonmenial i,Bues 
or Ine• lechno cgy or manufacture W Measurementandveri•cation 

Detomed informotlon Is •ailable o'i requi,ed o• .he municipul tender 0, 
the ins-olleo CCpoc·Ity, efliciene'/ arld TI•e monthly Sovirlls'.vill be colculate 3 by 

p./. emen' pok y. ./.ded Ihot suc. 
ope'cline characteristics 01 6,0-n" "y of 0 predete,mined melt,05"gy, 

eqUipmen- meets ine rec,lired mini,rum 
techr.... and ..0,4, F./.mell ./0 rating foci!XeS. lue Corls'.rnplion which roughly involves the os loblohment 

by lacm. and generaten •ccll. I I baee•ne M which fhe 'cluni 

Ihe CO&t Of each project wlli be fuidec dispoki /Olicli Eskom prepares nrsued lood //le Is compored la 
througn I gront provided by Eskorr a.»1 e.irnate' of ./ consumption. de/frrlr••ha so:irigs 
DSM The reledse of grant /10nles is water u;ed. ash 00<tes and emi•ons A r,le"u•ement and vorlk:at,09 (Mav) 
·tubjec- Totre ovefop,0]ec' meeling rek,a./ due o the p,oductlon of Plor• isthen developed byon 
Ihe minimurr crterio lod down by ee=-'icitytrome<]chof ts faci•lies IndepeT•dent M&V bocy. wnlch nos 
Eskon· (DSM) and the NER whlcr 15 
r....rod by 100<ing ot le 'MW , Est,re•sc; ed/<lions J.%,1•10/S cari ./en elubushed b¥ Elom (Dsl) for 

regulling frorr fhe irrowmentetion or be colcudoied by mult.plyjng emismons this purpose The plan wili cover c# 

Such o pioject <This budget s (oaors pe• I(Vin, of elect.* W le aspects 01 tre M&/ pioness, from 

administe,ed by EsKom DSM on beholl of nuinber of kWh of ele¢·tricity produced ba,eline calculation metbodologhl to 
faci#.In South melering to periodic 'lor• ievle' points 

* Notional lectric & Regulotor (NER)) bY eoch ganela-lon 
Africa there Iso mix of nucle, hy# (note lesting), and if necessary lispute 

The enllie proce= is managed and and coal-baGel themnal generatio,1 resoldhor meehan,•IY,s 

reguloled . two back-to-buck Howeve· It//rded'occeoled#gl. Trls pla,1 mlrst be rut fied by oll parles 
Performonce contracts ....le. the i' le molina; gene'lill source so ond executod bv the No#/ 
porlleS involvec The ht will be belween e•Nons reductions are bc*eg on an Mon'OrIng or'd Ev d"lion Centre. 
1he munlcipol OP©Ointed. outhorised assumed reduction In coal use U 11 1 I (NMEC) The NMEC #·ilosoperform wly 
Ener• Smle Comp•y (ESCo) Coi turn. wi• ass,St in calcu;ollog the potentlol ond mof•Il•ly do+lie·rlevol Ind verify tne 
ProJect mon'ge, ox consultant> ..lhe calbon cied;,6. 05 0 resul' 0• the morlhly sowings calculatioris All parties 
.Lnicipolity O' local supply authorilv •educlion in gieenhiese gos enlissjons will +•'ei• rotlfv or ap[*ove 190 'rionlhl• 
Cole... And the •econ' con-ract 'SH¢). becouse Of the redue:tion 10 .Ings ..... to I ..app£/I 
beN•een munic*itY and Esl<om (DSM), peak demanci· on me nahorol gfid process Orld review the :ctual against 
Re the chome, thr'ough which Ihe NER· the olonned or calculated solings 
funding wilillow. These con#acts wlil cover However I' funded ili•ougn li•'S 
OSPects of s.tem operation. mainte- meehangn. cc,rb or CfedINS eman:Ing s•brritted i. 1••e orlgln• pfoposol 
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Energy•dipeakscr,ings with customer ·elatec enculries s efucial foi the over. 

The ncmer• DSM ®9 presen#/ indicates a forget cT 43 MW of goessof projects of /5 nature 

snjffed peox cemond per annum. 0•e, ihe next ' O years (2006 +0 An obvious Ik ftern a municipal pei*ectvo, could be 
20'2) Allhou'h Ihis target could chal@e depending on PrevaiN 9,9ere larger comme,clal enterpises Nke t•olels. •cslels. 
circumstonces the ink)rmatlon gdhered from 5cme of the irrlo etc who (lie billed on c time of use COU) taliff could re5/11 
work lili Mafikeng * Mmabatho prolects indlcale Iliat these in c neT 'evenue los .le depending or the slructure Of 
tor@el·. ge quite euslly attlirioble suchat•lfr, 

menems, ilsksondlessonslealnt I lowever the ove'all benefits deflately oulveigh the lisk'. 
and Tre lessons learnt fiom tne p'ojects referred to p•eviolsly. also could polenlicily proviae parlic•ating munlcipolities 
wlih hIghIghted a number 01 additloil benefils and nsks. a corT•petithe udvontowe. durl/ t./#..tower. 
regional electrlcit, disli b.!tois (REDs). 

The Tobie 0ew (1998) groject when was one of Ille I'litiol DSM 
related Inlliotlves In this area, hoE empho5isedlhe neeo for Conclusion 

prope• 

con#01 an c monitor!,g inerver lions to De put n pluce I o ensule S oilh Africa M no dlfferer ft from tri rest of 'he world, in C S fof 

success asltnow 'cpoeors' thatthernalorily of le|a'/5 il thealea os the incieasIng oerii[.d (and r./ :%4 / eneigy b 
hove either been by-pc/" ort/ed ovor ine corcer•led Toklig /0 2003/2004 w... unplar·,led outales 

Similarly. Ihe recenil. al¥>[oved Worcele, (2003/2004 pri]/ct hto consideration Hien we see more Girnllof ties wi-h 

has been a test cate for overcornip@ tne I,merso and Iliro Cal fornla. INew York, It* ard other ·noio, developed 
onsumil expolenced y),lous bureaucracy end Erctocol to deal wth. when counties #o I,ove aisc ·ecently so 

ble,Tuana-bbek out' an• roleplaYers (end fakly lorge b•geh). are involved This 
eject .0 provided vallable lessons In ter,rs of irukIng liowever w•f does d INerentlate Scut• Africa frcm Ircst 

ID·930 
rovsion for Ilig. ord ex.Inge rale related, procureme' othe, energy intensive countlies. I the p enarrer.of the 
rocesses th(r need to tE odhered to. in •Emlining the entile clelectrIc'home le wede#haveacue/'onaluia,@as 

process forheatingpu.oses,oridsolarwete,heoling&/. ins' 

9 Mmabotho (2002/2003) orolecl omphasised The need for felaflvel, ur,<nown and uneconomlcal oplion tor re nhal 

330 51.plementation cominitmel to uilisng. optim.ing and wole, booting 
antoln Irgihe retk,ork which In he'F is I huge ossel for any Thls scenu•o. coupled wl' 410 liles· inovalorb in 
unic©cllity. i e from 5er•,cr ./.cgernort rl[,1,1 dowp t..cal lechnological develo=>ment Ir trle flekd 01 •esidentiol rel 

@ ntremdcle,Icalerbi,Qngstefflnvol•edirthep'ocess Raining water cad mwagemont eculpmen· presents ·hs caunt/ 
olloCol /off ..Onsble for 'nointoir,Ing the sys.m Ind le/'ng ·.lith a unlq•e opportur,MY to lake Ire lead in r,ls orea cl 

derr/nd side management (/SM) worldwide Add o thls 

SURETECH Electrical Instruments the 10096 han'Ing *lon ovulotle fron' the NER/Es= 
(DSM). Ir -h,9 'clivity. Iher} Iheic should be no re/son why oll 
murlclpclltl.]re nol laking 'u I adventage of this unique 
opportunit,/, in a rapldl evolvl„g electricity dislrlbulion 
sector, i.e before Iho capocify sl'uaflon in Soul AfriC' 

./U, 11/ \X nec-Ilateb legidation Ir this regard! The only remoining 
quimon begging an onswer .lates to w·lct shou'(3 be dione 

<4=rled\/ In Ihe unllkelY oven' of y.le.'ng g¢ ng wrong Ind 
cullmers e.per//clrt' col w.ter? ¢/l in le shor to 
medlilli terri tho choice femcins: Umred hot wote· 
shorloges. or regular and Int.mlttent pewei Interrl. ps 

h wl·lch is Itio lesse of iwc evl. 

R,deren•.5 

I D.I. 2 I. Seburing· C -Eskern DSM s reac.n to 
cecenkolhed I®t vioter cyllrder (geyse¢ control •rd contiol 

SURETECH Cable LIVE Flasher god@A· Spec:Illcahor Document 'v. C. Aug.t, 2004 
I .. Goe,na P. 'Al.IT requirei.,ls 1. • ¢LF resderilii, dillere.118[es Den•eelinduced and hal-fed ¥01'ges rot ..r lou[] 

• CLF 'illere'liates between 3 phases....ne phase live rron/gement proj•ls- Eskom -echiolog, SeMca, 
• Accural vollage maasuremels Gan be made on le spot I.1./.*... |rern| 00¢,nenl. Rev 02 AlusL.. 

' - CK)/ pre'heck•, to assess brown o•s, voltage dips, etc I •4/0// M Ind •1 H -Econoir,c emcerny ¥elus 'gergy 
• U.r POSITIVELY KNOWS i' #le..... 25.0 eff/lancy Dc model ccn•v/Non for sto•da,. • U.ful angmers, semi skilled, and unskilled peis. ne! moke good 

Ultra SAFE, Low col,lasy In,tallallon, mccurat. sarse7.' Energy Econ#a * IE No 2 1®0 
[4 ... A ona Slo,Ins R ·Irrmic 'ce Ilve of enviro,lmen' 

Get a FREE demo (FC) 01 this FLASHER technology egulatlons The Seeou, wabw'felormoredets;Is imcact of 'terratve policy Init/n· nls on 
10096 ...Alical ..gn a n,anufacluie technology *or· · *U,nal Of Cr V:ronri entd e©onoin c:5 (rd 

#ronment .1 291* 
% IRE Engineering ec [W Ne•.el ?. Jane A. )/ 'cvins. P.: ·i. Induced innovollon 
PO Box 63, Sle0nberu. Cape Town 7947 hypolhesls and ener.·'a•ing 'ech,oll'll change.- The 74021 70' 8529, Fax.©21 701 9183 qu<,Me® journolof E Inail infola:;,;ret@,h eccneml= Vcl /4 1999 rn 241 

We•ile 1,110 //„•w. SI J fr|erh.oo z. I Follee. C. Fl./ p -d van Gee'l F ..8 to 'col) Iternal 
65korn........ A 
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Equipment theft mitigation - 

the Eskom experience 
b¢ A Bekke, Esl<orn ....ion Technology 

Eskom has experienced conductor then since the late 198/ The miligalion strategy followed up to 1994 was lo leplace 
copper conductors with aluminium conductors which paid off uritil the recenl ine.ease in the price of aluminium Esl<om 

hos therefore had to revie• ils strategy since Ihe inciden'G have Increased Sigri,Gcuntly Inthe last 3 years 

This Wel des/flbes Ille strategy 
folk>wea by Eskon to odl" ·he scrap 
mon<et, apprenend the conducto thief 
ond to appl, lechnology 60 secure ils 
osse-5 Eskim wis extremely success'ul 
i'T#,aTt•#ievelshevenow-ppad' •Bucket sfitips p•e-2001 levels 

The first ""' ·he poper ·ries to Quor't:fy 
#he problem ond I excm)ne me morkel 
.....and operation of syndlculesri [REI •Scrap dralers-Erport 
this inuiket Secondl•. Eskorn s st•cte€,V S 
discussed in oeta• Dnd success stories 
oie sholed me ap/'cat(cn of le 
technology of 'larm systems ond [RJURiRJUI 
SeellritY sysion* ore 01•0 discuued 
Finally. In Industry approach to t. 
p'blern lip,opoued, 

* =ap maikel 

In u,?dy. of tne scfal ..let (Ag 1) Fig L Sc® monat.tufe 

reveals The focl Iharconducti Hieft le n 

essence driven by a need created by 
morkel forcei, 9uch /5 ihe demand for Numberofincldents 
I-lum Ir toda• & Ind•sfrial worid An 
oct.. co Bductor contains ® 596 2500 

9-03'll 
re *minium with several Lses Ir the 

onufactu•in g of /1//Inium /loys wd 
& Ide ox i./. agent n ihe Gle 2000 
dustry Any stiotegy tc combat 

CO'louctor -heft %or therefore only be 
S.cless/l i' ". whole mal. s 1// 

ackliessed In the strategy. 

Rese¤rch •eveoled the fo,low ng 1000 
COri 1 n b U I /ng f ectis te 1/ e 9 lon- 
fe•rous retc]Is 

500 
I .....nomic problem of incre. % 

sng 'unbel of unemployed people kt i ...Ing numbers 01 Illegal Irrm 
grants becoming Involved in ./. I.,-0. 

0002 E £002 · Involvemer' of ./anised Ii@Ei////% groups/ 
iynd,cotes n le. CLA•00. 

• Ir.reas/l demand for COpper "d 
alurnlnlurn locally and Intemotionolly Fig. 2. Coaucto. fhe• incesnk 

' =•::r:I/":5•eletits throuon various *093 back Irlic #?e wc3 +J= *led o• rer.ovIng copper from 

export of non ./ous metals ch'in of p•oces,ng manu fccturing cr.d ...'3 1.Dwo... 11#]e 'terlion Paid 
to le ..r marke· Irlillo ..Ils proved 

' Low risk involved in accessing sorne supply Evidence ....0 90'1•eled 'hat 1Ns o successful sliategy ana incidents 
of the nelworks 00/ v.]toge) 'owe 'mouril / stolen ./Terial lie dechne un' 2000 At thls *he price 

• Acce//Ilv to networks exported to mr"ets 0/003 of luminlur, increo.d 10 exceed tne 

The equal welghls r™*1 11.1.,Poftcln' co'•0./ing factor In ttle ear,¢ 1 99,]s. E5kom experienced In vaile of copp. for 

has been identi f«i as pewetral' upsurge:n conductor the' but le " me Conic-or 1 Ineves chalnued thei• tCJS 

having *'ed The erd c 25096 1•?crec;5/ I conduck,i Me'l 
q readilv Q,·ollable ;clop market wos pefeelved 05 coPPer experiencel. See Fig 2 

10 .Il stolen material which s routed moln thrust of E,kon i mefl levantion 'os 
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Vs,b'po./. 
· LIne patiol (secu•ity roloted) 
• ObservIIIon 

1»4 
• A·le' 

.Ime .ene Inve/*.%3 
PRODUCT 

• Nor,fennus THIEF Wormul'r gul.ng 
• Crimnal/syndle.eploll 

Cnrn#,y jus#co procoss 
· 6011 
· E.J.eviceand.litle'.S 

• Supperl to promec... 
1/00, arid cordol 

• Follow i•p after re'.e 

. me./M©ence 
· Mal<et 'ese/rch Ind anulysls 
• Dit"ase and incident recording 

syste. 
· Inlorrnord' 

$ ' Sfra•egyedenier'5, 
Tach,?00gy 

ES-1 • Enable· 
· Con//ctorm.rking 

· A.rms 

· Camera el®men) 
..r.0 1 • Aterri/·Iva lic,tedai' 

Industly co-ape.allon 

IrdLS-ly·wide co-operation rios been 
Climbil Mon# estobllshed by all role players Ttio non 

Crtme•ce- lus,Ire lilli ferious thel comboting conimittee 
procelle• Co./ (NFTIC) is o. integrated body Ike, 

role-ployers that p•o•des stiofegic 
guidance and *clor for the proces5 
of prevention and eradication of *I . 
non fe.ious metal so that quo ty of 
s./.¥ / .....c le./es cari De 

Technology support er,Guic lo tlne be••erit of oil the pwople 
pi South Ali co 

P,4 -naK,O, Mle"Suami• Reepla·/e, curie·,iY re•sented on 
It ... .. rell.ed thctconducfo, iti'K Ihe pluck. jber,o•lor)oJ commj#el ./ os follows 

egence a criminal octiv•ty, r,•c,In,y · Overheoilli•s.,de'loundcolies - E bkorn 

rformed . /.Icates in the scrap • Telkoll 
andeonhinG 

rket. Eskom's current 61tategy IS · Tionsnet (Includl// Spoornet on' · 'lt088/Vove:headlir•osaiern.* 
•eto,e c clme fghthgond pr•er,Wy• Metiololk 

targe¢ed 
strategy This oppioacb * p,oven - Chamber of MInes represen'ng 

6[)96 copper. 40% *miniurri (history) succesgf•I 05 demonBT,(]*ed li• Fig 2 'ovoill mine louis 
· 3/96 col.' 7096.1..... • rr # . 'll. 1//3 Ind.try 

Analysis.lhep,oblern 
me mci*a' 1 MoriulacturIng Indust' 

Eskom ;expefienceledtome,eo[,201,0,1 · City Pole· Johannes.... several 
I /4500'buckeishols Iha• three c,mcal eer,lorts need to be metros <nd •.iurilcipolities. 

*essed to mInimise 1- /USSetl • Regulated by ./ Second-hu,id · S. Pok/Serlices 
These elements relite flistly lo tne l'ilef Goodk • Department of Justice (Including " 
secondl• te the produs 1 0,•d /* . The 51rafemr Noilenc' P·osecut;ng Aulhor,4, ce 
IM morket Resec,ch Into each of these &+M-eofSpeclaIO©e'ations) 

EsKom developed a strategy ko combal elements re•ealed The following • Depornwil of Trade and Industry 
conducto, theff le inte,65ing foets crime prevertiom • Customs Ind leisa 
st,otegy r(34e5 Jpon intolligence @0#•e•ing · SARS 

The /,4,w 
and reseorch /0 ensure effecli•e Dolking • Buiness Ago n' C'me 

• Lorge lumbers and re oted /uce•es EEkom abo ensures The · Ste'lforsu.:01 NFTCCs strategic direction is 
'hat the ful criminal Juillce process I' degc•bed below 

· MInimumrlsk-lines'iernole/r{// followed. often wilh support to locol · 94% unored "ponsb' 4/ Es'cb?/Rent o! 8!fechve monage:r,/:t 
prosecuto' Ind police. 

4096losses !/.ircf•on.Stems 
• 6,6.gonised ..dic/tes.:porsible T¢,8 'KIm cor*jull¢rt...8.0.gy(see . Dal'base 

fo,8096 liles Fig 4)con&,sts. 111/ folloMngelements ./igencecycle 
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En*C:,M3 CO·onerollnaMdeD,mm'ne9' 

· Policir'@ 01 nut ..ls 
- .Joilit oper/NonS 

yon/ord,sed infewreelon and =oph * • F=-4.- 

coen of fete,19 -/}lon 

• Comrren undentand,no N. 1 >ch A. 
• Standadlsed opplicalion 4- --- 1 M I • Entreement 

EstbushmaW and ¢0 ordina; on of "H 925 ' M 
'Fm.rrel.,0/strue•.as 

· 12eglonal corr•rn,flaes & 2-an=lurdi· 
;ed agenda 

• Kilcritkly ie'lling 
ALA,a,UNIT 

Efe©Nve mMenng and cornmer... 
Ontern//ed.=')h#bles 

• Stiolegic polnership with ke' 
stakel•olders -ILTS-laR 
Newsletter F 0 5 .*, des,gled '# - m 

• Awarenesscomplic' Redc or gene,/1 pocker «**c se.ce ensure 'acce. r #}15 c•ea E..e 

Technology m an er'//el (/PRS) - c.l prone bosed · co.mun' Imp{Over,lents In le ./cond hand 

C.ill provides for feedback to I 300/5 0/ will also go iong wa¥ 10 
*el Dortio roomn ona Eecurily sto f The (inprOve sociehrb abildv +0 reduce •his 

Eskor's un,que conducto, marking concept ta been tested Ibrcughout crlmetDor·neptaoleleve,5 

scheme a:ss,•ed ct nuiie.cas c·Qui Gau!eng ond rrajor successes ir, ....J#y.......... 0./. 
Cosestoestobl,5howne•sh'.material /•astngthleveshavet)eeno¢1•ie·ve' rale in 'ele/r' solutons Mlll¢c' 
./0 cond•tor. generated by I n, 

Putuie impicver•nts of this unit •v#e tecllology is becomlrg moreavoliaole 
is disoosed of in a convolled mainer the rriniufLMzotlon of the LinP These a..ugh ./ :ost / 5l,Ch wgierns M sm 
Eskom oppcinted o see 51polier mobile units wil be applied by a * Prohibitive Sofel•Pe su·vamonce Inhied 

cgieement to ensure tiot no ]Ilegol 0//or unde. .....coldlit/ns come•as, tiockIng and GPS devices all 
concuctor ca9 enter •he rnaikel. Sir·*r •ieve prom•es / en.... current 
or©•eocheslsusedby Tronbr•et Whol does not 'lk security operotloIs le successful 

Conoucto• doping, cuirently bein• DIJ•ing 2003 E5kom deployee o hke,> partrership between Ihe securi' and 

iesearched provlde for opponuri-le,10 defini'lon came,0 on 0/ 88 W 'Ine teellr•o,ogy com=*reed tobe & 
emlored 10 oeteirT•ne p•;oltieB for cont'.Inote allinin,uni to ·ende, It to monitor ..0 identify p.tent'al deve!Ommenl ora 10 0/'0[r, the funds . 

worthless lo the the crite,Ic SCrap matet. conductor thieves One of future pro,ects 
.•d to prOCI. Ihis comer' w. cost, Substa#on mchnoJog•es g.ce it w.. ./.le' thi S.Cless. Ackno,i•edgements 

Ihe puipose 01 *»ied teclir•ology In 0 Imp:ernentation would lead 1/ ihe Mr .en Jui' der, 8,Mg, Senlo' CavISOr 
substation en••onmerit Is 10 Improve pu,chose I more 6uch ur,115 A though <forerlic ./.sligulic/s)/nullon/ge'o' 
aCCe' conffe(, r•on'or int'*r and Ihe corne'o worke' pede/J" clurjr' Esko,/sconduc·ortheluil 
Es/m ./' Trover,en' an' b i.'diate la,light hours. it folled to pic>d.Jce ony 
lopld deplcyment of security sloff The meaningful r... Ine, 'inset Tne RJerences 
foctthata subst'hon en/lronmen-19 0 digool come•a technology used ¢01* Tie f•!Ic,wlru E•on• rii,cumenM ho,i, relew•rce 
4 /elneg ond co,troled «wlionment of neor Infraial. whll. has severe I DISAS..... Slannord for 5ecl. 
leads / eflective deployinerit of Nm,Mhons i. d.•ness 1, wa@ also found regu:rer·,el•ti •JI t1Mtribilhcri ••.5to.ions 

moder. Intr<>reac monltors. seculitY that background Ilghling, such . tar' I SCSSCAAR,IrevO: Specllic¤ton fli nc. 

'ences Kd olor. systems. A .Im I drlvir·g by, eosil¥ soturoted ine CGI lalhal elachifled fel.I 'ruct lie lid 

groaingo•substatnsin +emiso• as•ho5 sensor of the d#¢-me,/ A).rnative 06® nled ec,*ment lor dIBtribillton sHes 
been deaoped and & deployed techr,ologles ae vel expens:ve "d '3] DISSC Ab•.16re,0 Speclflcollcn "' 'Ch 
thioughout Esl<om werenot.emedlobeloslbelencICI sl•el;lor,Ce •5'eirr,& 0+ C«Slrlb•i),• it,5fa«on5 

Earthing of structures on/ equipments 05./ Eskor·, opplicction I *//8 vS -.mr# I *.er 

clo rri . E£ b•dot r.blnt.unon .1•To+on 
done through the S#UC'Ires• sleel end Conclusion · Ihe rood oh,a4 (51 DISSCA8.2'evO Spaciflcatk•.• toi secir•y 
v,0 copper conducio' 'n rhe concrete 
.... CondUCt©r thel f•cs t>sen targeled cs I fences¤Idisirbullonsubstatlo,is 

key stfotegic issue tri all re» pkwL TN I DISS(JABIS•8O SpeclliccJllon for electronic 

' n. technokee¥ has led fo a moor •ducnion jn #16 occ:e• co ill• I· cbtnbuhen 5ubstatic,• 

Line lic,rm technology. as develoaed bv number of incidents mui thel),oblem h• m DISSCABKi re,iG: 5©ecllk.Ltion •01 Infrured 

Esk'ir b ./%in Fig, 5 Detection of c by ro meons been arc,dlco ied It I 
d./.-0,5 1 1*c :· d •ii'.·ion 5„t••c•iuris 

Conductor them event toke' /!ace tnerefoil IrreD.lonf thi orooreaflals 8) D'SSCABI'a£*,r.Iliedior.over# 

through a mecM/lcol t. sensor which remal violl' and cuirert proJectS 
condu[ lor ... ./.rrl .ed on 

*/ infornc,tbrr k; •he ak,im unn mus' be f.ourced Ina fundea to 
c.'cullcr Ile' I 
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Comparison of municipal and Eskom 
tariffs using a metering spreadsheet 

b¢ Stephen De pol, E<ur'•,11 i, Moliopo iton Munlcloalit'/ 

The purpoie ©•tnls paper •sto point outthe #uctural diffafences thaf Inherer,Ily exist in the various Eskorn and inunkclpal 
electilcift teriffs. It is Imporlant lo note mat wnere comparisons o f larilfs are d.loved Ihe tables were compiled during MOY 

2004. and Increases in failm ortoriff slructural changes one,Ihis date will not be renecled 

Common o,ronogl almost evor¥ elec eleclicity lo•lf accour•15 •ul Ekuhulen Cily Al,wero•Johonnes.. 

tronic meier, ond higher levi b.r. City Power. T/Morieund Eskom has beer • Lcrge customer oemond turiff 
system. Is tfle ability to .ve accum Jetec dovek)pei (medium voltoge] (<Wh and kiA 
en.gy'li•s .hin'. meterot egulai Wilh #,e oid of o r,iouerr spreadiheet, demand ta•Iff), anc 
Inte....solall. met./.1.+elli"• 0*tonsieuseof 'hesocolled 'or•..r • Large culomer tin•e of ule loriff 
ove' which ene,gyvoluesare irtegraled 7 rinothemolic' stotemerts hos been (medium voltage): COU toriff 
The most common Inter„01 used 13 30 mode, lo develop on effective lool > 00 kVA) 
minutes. wl€3* vorious bills cre ge•erole: 

04 of 'Nw:GN*3 Mel Opouta•i Vu•clpddv 
Each type 01 electron,c rwter Is dlreellY from importe< monitily profile 
./.ded wir, some Irm of meter ... horn I volety of commerciall · 11 W 5uppl. scale Iliff #Wh ail 
specific 8oftwore . s sc ftwore. ord cric,Nable electricily ire-ors kVA demona talm. and 

some ho•dwaie lyolcal'y a notebook • 11 k..... time-01-le ... FOU Tne spreadsheets also have the c(,Joblii' 
type 01 tortff > 750 corripu•er. lie used 10 to provide lof pull c holidays ihat •ou•d WA) 

prog,ornme le meter. ret.ve data. betreated .a Sotuidey o,Sundo¥ ora Eskom 
and to a miled exteni .cc-data cutomalle® change the pro,le datu to • NIghtS/ve urban: supply voliole 
Some pockages tnot car, read o vale¢y the opplicoble standal.0 01 olf peok / 500 V und < 66 k. voltage 
01.ele,soolost. outinsomeinstance5, eneigy or demand values This meu•I surcl'o'ge 1/07% or•d lionsm.on 
01 thotmetersin·ho Melddonot naveto be 0 pdce th•t only 1/rger 'lihes con •urchaige 0% (kWI and kVA 
offora There 're al,0 annual costs upaoted enr•ually wi·P new 1,011* 

demandic,Aff), c/o 
involved to update these poek¢gEDS The accuocy of the input dolo b c' • Megelex &upply voitoge > 500 V 
06 tariff rates are Increosed Ind taiff prime importance Exc>/lence and and • 66 <V. vol·owe suicho•ge 
stfuctures change knowlecge of problems that may be 10,0796 and transmission surchoge 
Whot is common to most of the mo¢or encountefed Is ·ecNIred os the polle 0% COU Tariff > 1000 I:VA) 

data Is fine]ricia ly related and Md to sol•ware packages is the ability to Howea, ·he sprecdsheetcpplcoMon• crecrte bi!13 and this the,e¢oie requi'e6 output the *le data to o compatible developed will that extensive checks need to bo olso.Bte bills fo' the 
format tho' cor, be mport" by ./wing * appJJel commonlY available .Isheets 

Through the application 01 I. Ekhumt#er: Menopof#on ##v 
is Inables le (explienced) 'p'eld spreadsheet. some minor d.repor•!85 • Tari'f /1 2 off oeok 21 COto 07 00 on e¢use,toonalyzedotaandprocuce have been.cove'ed in bi•s generated oningfuloutput weekdoys (kWh ar• KVA demand 

from lhe same set 01 prof•0 dola wll•n 10,111), <nd 
k,rn an orilde published k, Eeldhon. c different pogram,re applicatlm The 
jourrcl o' the S.I. CVy At,Wer More· 1997. page 29 o'wchannesbuG spieochheet ensures .......... 
entltied Hple V. ndow ryo elecmell. billed co•rectly as far 0& practice y · Large customer demend loriff (law 
usage and coding" tho follewing two IDOSSitwe voltage ond h gh voltage) Wh 
stalernents ale quoted· and kVA It is demand Impclor,1 to nole .. le toriff>, and 

• •Thouseofspreo•heets!,however d!5crepu,1cies'ound ware in no waY Cir,·10 Tshwonehle,ropate Mu%/Mt, 
not . tho• effective ... .le rell'ed to le meler' und Iheii »:ring, · 11 k. supply scale time-of·use <]mounls / data a•e Involved 0, but were ruther due to piogram,rable (> 79] kVA 11 le 
advonced supplp) onelysh is •equi,ed e.g ondior ta•f' st•uctural •eatures .Isinter 
time of uge GOLD anal'/sis preted (Gops in dolo incorrect Es'om Mag'Frexona Ugh 'Save +•ins 
./se eme. who .e able to use alignment of {joll put)11/ holidly' . 09 /11 voll/ga levels Ind dll'/rent 

tho pfogiomming languages built duplicoled data garbage i' garbage trans/lisslon surcharee evels 03 well 
in •0 #le modern generotion ol.t pinL p e et : os MInifle' 09 011 5 Jpol' voltoge 
spreadsheels. quickly run In to bm comparisons levels,allvollcgesucncrges *all botilenecis and timing issues; An 

The followlr' •ronsr¥•i•slon surchaiges (TOU tanfO eorly ottornpl calegolies of tariffs to w,il be run a spfeadsheet 
ba383, TOU analysis comparedandd:scu5*:inthispcper on one Year s Loodlackor(LF) 

doto ... 13 hours on a 100 MHZ Ektr#hulen; '·febpd;bn Munk©o#4, It 15 imponant to unders'Ind how the pentium basedcomputer• • Ton' C. #Wh and 'VA demand lood fuctor will De calculoted whellt is 
An Innovative sel of spreadsheets to 1/WO, and userj in ony t<*Iff stiucture to delerm•e 
'Imultallously calculate 'ree d..ent · Tarff D· (TOU lariff . 5001.A) o cu•lomer electiclly bil 
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N. 097.1.9001 Electi:city Metering, To ensure a comporison of uoples '.,illh load factor may differ fon •he octul 
de•iliesload focleras'ollows apples. t is 'uggesled ·hat the second hours In o mon,h. 

calcullion ine.. be .ed to 
A fuctor rhul allows •or tne average determi ie ]•,e:cod factor of o *er 0 071 2004 droft Automoted Meter 
period if• wl•icli Readings for lo.e Power an appliance uses Users. will It Is also importa,•1 10 11(>te that in cese of 
nioxiriluril loud, derived by average o power ./.onie supply au-ho·ity probably also addiess this Issue. ond 
loaddividedbytnen¤,murndemand retwol, Ihe ./.I hours -0 .1/ken Ekulliuler'i '¤s rec•ues.ed tha the load 

3 0340) into conslderolion fof colculalrg the factorbedearl,/de•ned). 

N!25 034·0 200' Electricity Distrlbulion - 

GLIcellnes for ·tle Pr•,cn of Elect,i= ID. 

Distributior Networks in Reslde,ilial 
.CD 

Areas. defines load factor os {ollows 
I. 

foc-0, tnct 'lows fo le (Neroge 
31> rlod I n ./ch or a.pliance ..es /0 .. 

axim•rn load 
.. 

9 

rerally oad factor 16 calculcted as 
- folio. 

kWh *100 

Lr-(max. der,andkv•xhou'Inmonth 
Elurhulen, Me,0¤ollic. Munic,polity ..I 

defines load focto· In their tariffs 05 
•Ollows 

Loidfacto isihe weragedemond ofu 
load divided b' 4 moxlmum demond . 1 LO,v,80'sopmort 
/•/.over the..#./., e 

Averageload 11-- 
Peckdemond 

.r 

Ek..Uler' Molropoillan Mur•,clpoll-¥ hos 
coupled a rebote cepending on a .. 

cefuln ood facto, to theli tariff 

shuctureb Illuslhe.forenowbecorre 
'1"1 

r....10 clearly define 11•e wt• in 
wh•theloodfaclorwhlbecalculoled 

to customs L a 
The above dolinitions do riot seems to 

cleo# deine how load jactor / lo be 

colculoted o. the:'efore the melhods . 

iged to calculate loud factor may give I. 

voryk,g reSIJItS 

To derners'Fole the 'Nference In 

oliswers Ihot con be cootalned by ihe 
venou5 melnods, the lollowIng two Ng,2 Hjghs•oso•7,• 
ex.Tiples ore used from the sane se- of 
profile dolo ki,A I k- T-1,1·*®1•»Teu W!/• h 4,. L•-Ir...r 

LF os generolly colcukrted. I. 

kWhx100 ..0 

<moK. demo'. k.) x .ours in r.onth 

lilli ' 1/ 

£577337ET 

= 7024% 

LF os colculo•ed in Eku,hulen, 

kVAh x 100 

(mal dernondk•).ho£1/month 

1979529/100 

3331 x 24 x 30 
C. 

= 8254% 

Thus the d*ence In bad factor Is 

82,64 - 70,24 = 123% 14 3 Weighted omage / lr.pM {e * semon mor,#, 
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Elkarn Clly pow. Eku,hulaN T,hwan' 

NighISav. >100 >100 >200 313 
kVA kVA kVA kVA *VA 

10079• 1// 

ccr-7*n../.*... 
surc'/rge 

ilil 

149145 RE62. n256. R33331 

Al// R.8. R4531 RS15• ./.A 
R4592 A4800 nme . 5 R/ke. 

H 

1046 1167 1261 1201 1115 c/kv' 
Medium 
vollag• 13.. 1757 16.3g 12,0• 1115 c./ 
Medium 

VO»age . /09 0 0 0 c/kvo,h 

M, Rm* Ek#,luer, 2,1Mk 04. Apwa, CD: CA, on24»Kne ond ENS,n MaQ:,Ae• 

Refe, to Toblel for le tariff Esk¤rn .Menl T,hw,ne 

*ex kW 
compcrlsons (IMO, and RVA domand) 

10,079:suich•a, Ia„3• dls©aul 
and the knooct of load fector or the addg61/1.I on lor. 

Medium 
effec Nve c/kWh vollage 824/1/...-R2675.71---9,02/OQ.____894?L 
forcornpa•sonpurposestheauthort•s _ *11.37_ 913·15 __R»6 R58,57 

mi,17 R33.15 R1365 .53.57 
i.no.d oll fixed choi@es (basic 

a. charge© iii Table 1 and considefel only ..52 45.03 ..66 

IA and 'Wh .... ..J'enir City G/l,WI, 16.03 17.49 2327 9.04 
Pow™ Tsnwore and Eskom. In order -0 

cife 9. 1254 1174 721 
cor®are the e•ectlve ./kWh rato low 

crl'h and high season. and weighted 1701 19.42 24.69 ..62 

crver/ge. at different •d 'c·ors The Slandaid 
cd,Wh 11.26 1438 16. 9.04 

resultsale giveninclg. 1,20nd' 
:1*' &50 11.87 1234 7.21 

F•orn Fig 3 11}e weighted average C/11=h 3.17 0 0 

graph lt can be seen that ·he 60<:alled 
leb/2 Comp*an al Nme of use jod./091 £ku.'en, Me#ope##cn ALD,caeD. ly Powror 

1[wee pad tom ®cslc chorge + kVA + 01 Johonnes.. dly of.£...I,opoilan Munic.* ond Esksm Megofex. 

i,Wh c<*Is) of tho fhree molropolitan 
1<VA dem(nd rea•,ig c' 4 296 kVA ur•d decree to a level in which ines+ 

municipollt es under cor'siderotion. do 
ove,age coniption c' 2 558 010 k,A'li CLStOmer6 full ·be lower ka cos¢ o 

r'01 di•er much when the c/kWh Is 
per mn" ove' 12 rTionihs with on Ekuiliuler'i lili 1,5.It lilis .JnlcIPallh compared 'r lood lactois frorr 0 
average LF of opproxlmolly 78 556 0/0/Ing the lowest prices #or TOU to 0,55 
accoldlnelY These graphs clearly cuslomer* 

HoWever foi lood f•tOrS higher •hon demcnsucte the differert impocks 
appioxin•olely 0 56 o spec•¢ c<•dI¢loii f I ./0 note worthy 'ct for 'elollvely 

or a *ecllic cu3tome• accou'll irl{JI 
I. the 'hwale torlf' stoles ./.ded high louc factor customers, the 

the dlflerent loriff structures uncer 
that in th' case l u consumer who is ' vole consider/=.Illie5ullin TOU tariff results In lower 

rot •pplied ·•Ih electricity under Ihe customer prices Inan E5•om MegaFIax 
Due ro ./ complex# of a TOU toriff offpeak supply scale Ihe said ei,efgy 'thout a de.nlte ligia pricing 

chorge will bo roducod to 11.76 ci<Wh and *he voks facto•s Ihat rray af•ect 
s,griol d. rg the winter mills, June 

iftheoveragedollycomumpton•nor¢ * results. the only way to oraw o 
JuIYarid August. 

niorith is equo, 10 0, gieoter than cor.... Is to actuolly .... mele'ed 

13'#AVA/lhemoximumdemondin data n o programme to compare Ihe Il s further .0 to le noted Ihot City 
Ihat mort, octualres h Powe• TOU tarilf has four hioh ./son 
Nefer to Table 2 for a comparison of However due to the ie]Ctive lorge months (MlaY to Augu,10 versus Eskorr 
time of-use taill, (TOU) between dIffelences in the WA port of th:e TOU thiee 'nonths (Jure 10 Augusl) 
Ekumulent City Powei Ts,wine ord costs belween the metropoll,an 

Future torms 
Eskom Meg*x munldpalmes under conslderalion 

F,/ .1 ' 1 compare a ty©Ical 5 MVA Bshworie 1253,57. City Power· I?33.15 Future toilfls chorwed ·0 loigeN 
and &.*I less 3% included cus-or•r occount · R13.65 with on oppro:dmate customers will prolablY be cosl- 

8096 lood foctor for the per .A' thi hign and low followifig hrood buse feflectlve ard include geogrophical 
season rronths Ina Indicates 0,!delinesmaybeappllcable le dIffe•enliatlon resulting frorr tne relatve 
¢oriespond•o different plic Ing 9*. For relalively vary high load foctor localion of the markets from elec'ficlly 
The,Ougrapling 12 weleobtalned cuslorrers. *shwore W Fohooly be gene,alionplo,•Isis wellus·hephilcol 

for o specilic coniumer wilt, cri overoge t be lowest, and 03 the M factors layout of me count,y. 
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requires t• supp i.[5 st•11 do more thin 
dI<Wh Including Fixed Charges me•ely believe that lt,elr 'scales• 0•0 

co7ect. h •1•elrunadestonable duly 10 
tr•11 :J•=*ow ihol tt•ev ule 

2500 - colec. 

2400 ------------------------- - -Mega Me' Unfcriunately. t is o #act that meterng 
CP. TOU 

-- kne•edge, 05 tc•g 1 |. Un-/I rid EMM·D·TOI 
%1,-,e-TO techrikcm or,earredlywa'of ir'uu£ 

experience ./ u 'led life due Ic ·18 

ligall develop ...·sin %. matedng 
teck•nologles 1. vie,. #s, all peop e 

Jan F. Mai Apr M. Jun .1 Aug Sep Cit 1,10, Dec involved In meterip' or bil ing Of 
Menthi 

elec-ricit. especloll¥ con•ple•: ri•eleril ic 

20 72 •mpac•<)'ir#rm...O,#/Sono S;De,10/CUS'Giner and +anffs. rr•usl contlnJol» updul/10• 
knowledge oldevelc@ments Some "aifff luctures 're energi Jail Including t•e fnethed ar1(J Ilirlorran•es 

based Le/Mh bwis ofid ore thus no¢ that ale oritlcipa·ed ' 
Althougl•q>foodshoetapwlicutio'is nov 

tme bubed). whereas ]Me cost of COnC•6iOn r 01 be me ultimote ta lo check and 

pfoducing electrlelly s bused or houd9 verify vol amounts of con.mels ..10 
and sec•ora TOU •arlff s-ructuies Sorro Electricity larlf' slrucluiul dif'010:ico dct' oblulned from mete': it 

customeis in ·he irdustrlal seclor have currently *in v. ious .nuriclpoll-les applicollor; as on of(ective · cneck tool' 
ardy been corvered to TOU lariffs "e TOD cosilng grinc 'le v.; b0 of to veil'v consume, accour,·6 093 

T•e opinier isneld tnat In order 10, Ire utmost Imput•1ce tc mlr·Imize the peak corsumplion pallerns shoJ' rel bo 

w·lolesc•epricingtotecos'•elecIN© It de,90,1darl¢ sysiemusage undo[05]inated 

sncukj De TOU based. 
Future torim charged to costomers Due to The fae:t that :11 dofo is openly 

However compamor,5 of a TOU baseo bicule be costrefleclive. iricluding and t•ansparently ovailable in a 
taiffcariawaysbecompoiedwlthon ge.....1//1 difte·ent!./. ·esulting spread... ts red valle Nes In the fact 
enefly u'"b... 1/fiff./.W' lie loill frorT• t• e relative location / ·he loads that &1*od os o tral,1,09 tool 
is that "e Ir d.stri' sector / probob' from electrklly gener<Tion plants. & lo cosslst persor nel and *rs 
mul conce,rea 'boul Ihe per unil well os the r,nysicul loiout of t. Ur/• rid ihe bosic ./icilles 01 to 
.oduction col . electi:cil lon !'1 COL'l. and eleetric'·y 'peaki 'undord, 
compor m of TOU tariffs EG%1 peal<r 'VA <W '041 k.ark, '/hr exc Pricing signals I d/"/ locx• foclo,6 
Perefore should of 3/1 re/ 1 ve the "orgy 0.06 PE power pei unit c/kWh s.nol 'Ifferent me....Sto cuslame' 
comparbon not *ect 1. coirect 'ctor. power factor correction, .... at vanous municipalities due to taliff 
p'ling 'gral. they would probably not maxin·un demard, etc ) structuial des,0. /3 hiph. 1,VA 
re'ond to It For exor,10:e. allnough le c.-Ind lowe 'IIi chorles, Veisu5 LastlY dthoug11 nolihe least wt.re 
Ekuthulen] TOU toriff lives a ven• strors lower le.'A charges Ind higher k.h pion. data 18 avollable the SMS (Buper 
pricing slgnal in their high season peak ./rges wi-h n -OU larINS It I' therelole mete,Ing s.re'llieet) ·na, be ver' 
pelod (c//1 le much lower ... nece•oly Itio] I natler. ..B*I effecllvely ased as o budgel tool te 
sig* in le low season peak period /,ih st'/1 guid'l les be implementod to model the Impoct of new taills on o 
(c/k#) FA "e enep unit 0/ get,id of In=rectperceptionthatmay custorne, s annLal electrclt¥ lili 
(c/l<Wh) over c 12-mones penod not exbt v, th large power users ie.gon·Nno 
really hr],ing content. d.ussions coirmorts or ori exl•e,rely negalive Tri talff c•csssu.idles that 0,0 nooded. 

impocifor'he ave'lge hign lili'./. views i,•cluded in thi paler dealt 
While c. 15Un'cia o• electricity ha'00 

indlm¢iol consume' necessoily repretent tho posi-ion = 
eve' reason to lues/on the toliff views of E'urhulen ./1,00011// 

The follow ng clause Is an extracl from st.c-u•s of monopol]5tic Ulilltiel /. Milriclpoll+y 
Iho EDI Drolt I?egulatorv crairewor< . also hove o responnibilit• To anaIYS» treir 
'shioution Indullol South Africa ./ own consumption palerns wlth R•erunce$: a 'ew 

2004, Revision 3 Droft 'or Erterna to boln reducing elactfielty cos· os .el I Elektmn .ourill of the Irilliu·/ of 
Consul. lor as increase emelent usage of electi cily El./ cl Engne.6 M.r l, 1 /7 
-Priangor'd Tar/ Harmon!5/lonof the Toda7 no *ise should exi51 for I .RSC8712001 Ft€Mclf,·mete,Ing 

iT=w diffe,ent st•clures culnty used any Derson Involved In metering of (* NRS 0•2001 Flecmclty d•butor 

by m unlcipalities and Eskom is ore of the customer elecliCity consumplie' using Gu cinlifies I. lhe .rovbion . ...-I 

many chollges 'being the ED[ programmes in which accuro. i' dmflibu'lor, neN,orim iri re,siderit'EW o,eci 

restructunng ....Imme. The NE' I. suspect t !3 therefore the duty of li (4) .Di dral Regulcio' Fr/me. ork 'cr 
be/L " procoM 0/ tarlf' rotlonallsatlor• c,ersons involved in metering both to ....• I.ull of ./. Arl" Jul• 

butwllneedtoe/abl'hociearpo@cy thernse»es <nd to Ihei, eus»rws. to 2004 *rk!. draft low extorrill 

on It•obJectiv£E. toriff harmon•atle' ensilie occLJoy Hor•ly of intention consultation I 
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Wholesale electricity pricing 
- a progress report 

by Cor,ie Vixgle ' rn. cn' Nure/ Slrgh Not'r'al [le.NIC ' Regul.*or 

Eskam devolopod a wholesale elecllici* .icing .lern (WEPS). in conjuncilon with le Natlonal 'lect'lity Regulator (NER) 
Access to WEPS will be ovallable lo key industrial cusTome,s (k:Cs). municipalities as well as lo luture Regional Eleclrk® 

DisMbulors (2ED© as liom 151 Januarv 2005.The NER wid penodicell•,evIse und announce lhe qualificolion cil•elia lor WEPS 

WEPS is .*grides / cost-reflec've tariff irjusfr·, du,ing implementation and Btandord tan' . Ihe WEPS lo•M. .M ' 
10 'ec•er Ihe cost / enely (gene e.ecial'to reduce •he risks tc #le called tne WEPS vcharge le 
raition) notwafk servlce5 (tionsm!:H vonobSpeflk,s O,•Osedimplerrentcion incentive forcustomerstopoliclpctein 
and olhe, cos!$ recess// to celiver a ./.ooch has been adopted WEPS Phase 2,5 t'ict .ey wOuld be 
wholesale olocirlcl-v service h will placed in • Ph... 1 o posi-lor wl*welyil would be internult.lom 
include lists 10, osses ./d wheel.ng possible to mon'ror • Phase 20 anc 

re-oil Jnbundllng to manage their 
th,ougi• ine #ullon s•stem These contribution 10 •les Eskom quoi'ying os well as cLE'orreE 
coes 'Ill be unbi ndled ·0 snow ine unde,sTondir•g tlie · P.u'e 2/ re'lll exact in/vicual cost ./.undll/g to •Torne, exactly whal s paid lor 

•T,unicipoiquelily••gcustomer componepts ond pi,clng signals of their 
*slon I made fo· levies and tcxes ·hat 

· P... 3 - wholes/le contiocling electricitybll' 

s Jppol soclo-ecoromic ....Immes 
· Phose 4 elec'rkly market over· The implementat:cn ..se 2.- To of WEPS Is .Ive. by lualifying ernbedded 

1*Ing of conoIn phoses mo• be 
tho need loput le necessal n,unicipalcustornors. 

pss,be duo I le need to h.• 
ailerrlents ' picce for 4,8 lulk 

BF% WEPS ready for the fir•- RED ly July Munic©al key industrldcu;forners w. be 
r/}osing of electicily bv cua]WYing rei· 900, Phose 26 and phcm 3 aUe ·noy lo get a Ira, ispoierit retail blll based 
*** lorge cu•orrers p. 

1•,Drokwo overlap or Iho WE. conpon©n-5 05 wos dcne 
to the. establishment of o whoie5.le fo• Eskcm customer5 dufing Phase 2/ 
elect./Ity market Accordiri. 10 WEPS-Phase 1 

Tho sa,no principles w il apply. The NER 
gove,i,Yent's st•ctegv 0,• Il» ieforn of WEPS · Phase 1 was imp emented ·vill be responsible foi thls plecen 
& Elec]Mcily DIstrbutio•• lixjuslry (EDj), int)/I y within EskorT, under Ihe cuirert 
revised.ronge,rent"or the pu.*e of WEPS .cme 3 

E*om structure applving the principles of bulk electricity bY munic,DolitieN or•d tionsfe, pncing belween E5korn Divisions WEPS - Pnoso 3 will hove '0 he 
Eskin distribulk,11 13 "1 dependent on 

end -hereaffer prop. wholesale implemented befole the creation of tne 
the est]/1/ment of the RED' WEPS ,·dll contr€ctllberwoon Eskom Delsion' fi•st WED to enable the QED to proc.re its, 
thelefore plovide a nondisc,Il.Inatory epergy requIrem./ I.m would be 
'nolesale /* at which Eskom Topfornoteunderstind/gofthepape, 

SI.il' 5//C]rute cont'aCts fo· energY [)161, buTion. quaify'l la* custornerS lhe following basic 5trlctu fe is 
ord wires duo '0 different Jiltertaces 

and municipolities · as well as REDs * recommended: 

'oqulied. al+liough it would mosl ihey aie f¢(med · con purcho58 ihe• I .. .#.... secion, clealy setting piolubly st Il le ora collin' "e NPR elecmcily. In tnls paper Eskon and fbi outtnebuckgrou.*ot®pope, will develop additional oppro*iole NER ./sents a progress leporl on the • Mairioody of-.er quolityl. critell foi ·his phage '%. 05 =* implement.or of me Whole- · A conclusion surr.crsing .0 'noncia gui'antees 
6¤ e Electrcit• F¥Ic)1@ Sys-em (WEPS) findings of Itie paper 

WEFS PhQI' 4 
What is WEPS? • References. appendices ariel 

ccknowledgemer# of sources and Qual/'Ing WEPS cuslimers, ret/lers and WEPS Is designee I' c cost·re'ective pefsons who co.operated in Ihe lioder5 will become pamcioonts / the .. . recover the col of energy com•lalionofthe PO•' electricity maiket (generation) network services (lron5· and Wil be bound bY 

mission) cnd 'Mar costs neces=y to WEPS - Phase 2 the .-1 rules. #er, WEPS 
Custome. who WOUIC nol want to deliver c wholesale eleclnclt•' se.vice. De 

ph) 20 - To qualifying Eskom 
Thi& will Include co. #losses exposed to the i!*s 01 the electriclly conr•cted c•tomers (wl•,cl• i,icudes 
Opplicaole These costs Will be maiket (volotlle .Ices) could .en 

municiD/litios). 
purchcse the• electricI+Y f·om a unbundled' retolle• 

Unnyne •rader or through a broker V.lot o• tnei, choice. .M C. Pr™ion I**ing WEPS ph:,se 2 wil mean 
0!90 mode 2/ levies on' taxes thai tha* the electricity bill of cuslomers Will WEPS Imp!*mantallon 
suppor! sock>economic p•o@unineA· be unbundled and the respec./ cos. 

component5 of a custome•'s ta,iff would To en.. Ilie 'mooth Implerrant./. of 
WEPS implemenlation phases be mode./maient A chorge will be WEPS, Ihe following Inlfia,Ne' .pl take 

as Ple Implement/tior cot w[PS s a complex levied to compensote fo- Esk/rn·s 1¤ss of place from Septernbo, 2004 +I...• 
revenue due to converting froin o Impierner•totion of WEFS Piase 2/ procoss ora to ensue good oldef in the 
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Aclivlly D-date ore Lly equipped ine commundon peel<age will be 
NER Exi[Jrd 1/ lec!€*3 . 21 Octo-r2004 ipdoted wit·, the approved WEPS ·oles 
Eskrn.·52005pncellse 
•T/m,]fil...e*. ..1/.r®04 Conclusion 
Sp™:£•Tasl;Team los- 
thes,alculplonof WEPS PI=e WEPS Is c fully unbundled prick'/ systom whkh spills wires and 2,•1-ginfooccounlt"e 
or/lil....ce'-recne energy components cleoTI·' up'd gi.rig customers de.led 
WEPS Ic,tes for ®05 to be 3/ecerce,2004 inforinetlon or, all le cos- i]Imponerts iiicluling levies und decideduponb•theNER, 
WE.*ren'¢None'NER ' kn'.2005 loxe' Frorn Phase 3 orward. customers ./ill De requi•ec tc 
oF:proved WFPRcli•tan•rl contrcct sep<Yotely for the unbundled service5, elthe• * 

The following addtional stepi will be luken to prepore for·ho ...Ing an /1,ouse 'clabilty or by controcling tt,is ellie 
out, w Il 

roll·out of WEPS ir'Illally only save lo tne during ·he above Custo-ners colwciftl. to *M period 
extenT trat beneficiel load shifting can be achieved Howeve• 

• A WEPS i,•ipact .dy will be coneucted Iho savingscould i icieose vaduolly 06 the NER cornldors.e 
• A WEPS quotot on wi• be pr9pared for Qual,A.(ng ke·/ phasing out of tne WEPS sii,charge Customers sho Jld 'ao be 

indus fial custorT,e,5 and municipa ties that iritend aware ·hol WEaS rriay lili be lurtner refined N is 11=ofore 
pu•lic p aling in WEPS ir,evitcb e t•'ot NER-approved chor ges .11 be mcde +0 WEPS 

• Quolotion will be accepted or fejec+ed princioles, structure und role' mom line le time The most 
• Enter into con#act negotlotions for those quali•ying key signitant charges an be expected when me WE;'5 energy 

'dus/al c.tole,9 Ind munic;pal;le'.ccl'll' the quele joi# 8 supeiceded by .okel ./Des Ir, tawls of Ihe outJ- 
• Supplemental· agreements will be flnoll.ec and signed rT,uiket model that 6 currerdly uncer con5iderotion bY 
• The relevant customer, ./Il le re'llered on E.Im's oill/g goveirriien] Il lodld oe r otod -hat Ihi5 docuirer•- is not o 

.lorn compiehensive trealment of WEPS Eakom s key custom 
executNes con be o'ked for detels on specific WEPS polly 

Comr™nicollor ./Ith *qur,]My, ig <ey Industrial cito/er• ona and rofe clorily on Implemerilotcn issues The W website 
munlclpa{[ties / criflcul. To fac"W th s o defailed cIAn cortalns *ditional in'ormation 

communccNon pockago will be developed thai will be wed as 
•elerences a commu•,colicn tool bv al Eskomeu/<>rf executves The 

Esl(orn cuforrer oxecutives will be bliefed una khe package [1] 8.'ebsite 

and K {=llonts 'll be presented to them to emu,e tnct they I Minutes'WFP•m€•ell,baN,InnE.korriond¢h.]NER A 

Tel (Olll 448-2929, Fax (Dll.•* 
Cell 082 416·9339 

E mall win@sar,YOS..2a 
Wen http./&,w.12,9000.za 
POBox.52314. Benmo,0.2010 

The worlds first hybrid solar cell 
- World leading 18.5 % Solar conversion efficiency • 

• Solar generated efficiency decreases in ven hot climatic areas but not w h HIT™ technoiogy • 
• Generated electracity acruall, incraases Dy 32 % • 

• The pv trlstalled area decreases by 20 % • 

The Structural comparison between HIT™ and a conventional c-si cell 
area • C- 140•·regula. grid - 01,0,1 auitace wilh m,n,n.0,1 

/ 

1//m Ile<]Cd, 

P L.. n -'e•'••200,-1 
Motal,ID:,red 

®•C•U.I CNA.===n..1 
SANYO crystal line G licon solar call •'Tr• solar 5811(H•o•*1**rli ttin *r) 
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The NER's web-based reporting system 
for licensees 

*Coesor Vunduler NER nformolion'osources'urlogernert 

The Nationm Electricily Regulator of South Africa (NER) is the regulatory authorily over the Elec#icit¥ Supply Induslor <ES!) in South 
Alrico It is o slatutory body. eslablished In le,ms of Ihe Electricity Act No 41 01 1987 as omended bv Ihe Electriclt• Amendment 

Ads of 1®4 Ind 1995 

1herciao•The NER storegulatethe ES Nereportings.Slem p•OJect ./ devejopmen' . le na. repal. 
b• enghng That fle most efficient and 90'bnore . ne AXO// 9*em 

effective l is n place to meet trle T•e NER collects ir,(anT uticri ./1 The new Sy/# ·was developed bv 
requirements o• existing and fulu•e licended electrice, generato,3 and conducling *he following 
eleclicity customers distributors mainly ornually throigh tho · A review of ihe ./151ing repoling 
Act vities o' the NER Include: use of fo'ms (G.forms and D h 's sy51*}rns iae'•lificutof• of gap' and 

respective y) ihot were de4/'e• Ii, 11,e ./Ing |icen'. k. rbi ....... maW• g pre•i Ti,ria,y fecommendclions 
199Ds The G-form, ore imed to collect . transm/lon and dIstribuTIon of irrprovemelt 

generation lita frorr oloctricit• • Devebp.Tle' I o 'pecific//01' of electricity gene·alors, and D.forins (Cl D© uie in'o,mation needed according to • Dete'li,ling 'le price It which used to collect dat' related to Ihe 
the cuirent and known luture 

licer•e05 50!] cloctrlcily and Of, Il•e dist,ibution of elec•Icit, from eloclicl'y ree,lotor'*min SoLI11Africu cose of Eskorn) the'c•e of retu•fl di•tfibutors. The da-a is collecled 01 I. • Preparolion of dic' data 'epor·Irl 
011/wobo end of the financial year of the sc·ledules nionJols ord ploced'jies 

· Regul'll ./. of lice,16©es mu•icipallties and Eskorn respeclivo y, 
(murlual ar•d electr•lic) t••rough Ihe 

to prevent undue discrl.Inotior ond submined non./ ·0 the NER 
Invokerr,ent of I. ielevolt 

While T-foim5 e•ist fo. collection of belweer c65tomers deporline, ils wlthir, I. IER data ond informetion from Enom · I?egulaing quality cf supplv and • PIlot tos"ng 02 Ihe wabbased Tu's7Tiibsio•• Ihese forms ore p'/Gontly 
•*Nke stondaids re,p"/ system and the droft r'01 beir. used All tho forms are 

· Performing Inspecions of *lie monuclly le tio HER·s reporling scnedules at copt.·ed •snwane. City 
equip.ento'Irce...5 Powerand Eskon 0,•d doto505es, The *ily (cor.leteness r,•odi•cation 

• Reguloting -0....t .. Irccme accurocy ard timeliness / the of Ihe,art//sysleri'b/edoiltne 
uugtome·s by keepli. toriffs Infor,notionisgeneral/poor feecoock 11,01 wes ec>tolned. M 
offo riable addition there was interaction .1/ 

The NER .coy,lises that there ore a 
· Setting ..... belween Ircensees Nokeng Tsa Taernane to unders#and ruirber of ploo•er.15 with -he cuireni 

Ihel, concolris and Cistomes. and betweon regoidlr•thepie3ent p•oces,es and pfoced,feA for co Ite{*0 
reporlng»lum dilferent licensees themselves. doto ard information from licensees. 

• Finalising +I re.orting schedules regarding the right 10 - Suchproblemsincluce 
man*K or,d procedJ,es. •he OP. 

elecllcity • Too much Informatill required by 
rating und repolng manuc• (ORM • collecting ne//Mo•y Informo·ron the NER 
•houcbeLJse,Mendlyor,dcomple?e from electocil undenc<efs 01 · I....plete,orrr...ttoiheNER vii·Ii n dichon//·of le lotallemerts 

consurners • Poor es[>on.e rate b¥ 1 ce[19)IS 
I....polng.hedulestlens/el 

· Al'IN/@ 1/e Minl/er on an' motter • Incoirectdot...mllod 
com mon unoerstondiri@ Tre rep/*g 

·elalng to Ihe eleclrlcity supp;y · Lack e capoclt# in some lic•nsees to 
5ched 'les should hovo reporting dates corrply to me repodIng fequi·ements ind.SI·v uno deadlines · Refusol to report sor// nfo.INIn ttiot 4>ecl.* 

Oblec#veollhepapei clincide with ..a •acilit/te lh' 
bY'cense. 

budgellng cycle of license. 
/,0 /»Ctive ..6 PoP,a' I . P'Ovide • Marual subroluor o[ informotior 

· 
an overview of the new NER report;ng wnich is Ineliclent and .02 lie Finailslno le compullised ./em 

potential of introducing eirois ot . caoture. validate 'rolle Ind 
s#ern forlcensees 

sevefol report,i#tionoosedorthenew stages 
Informahor,andthe f••10|01 repo•]111@ schedules The objeclive 01 'i' prorct *05 to 
Relevant uccurote, reldlle Ind timely develop a 'obul •po,tirl@ S¥Slern . Ar Industry reference groun ....ng 
information plays o key role In I. NER·s the NER 5 inteluchon gth licensees [* of /epresenlatlves from the AMEU 
reou atory lunclion luding plann ng guiding orinciple was to develop I E*orr: EDI Holdings ond tre NER w. 
and decision-momng However, colectirg system th/ woul' collect relevant established The ro e of *he rele,once 
d.to and information las relcuile 'formation that would 'list both the group was to give guidance le ./ 
Implcation$, bom for Ihe regulotor * NE• on' licantee2 ..# mi•n# prcjectlerlrrio•iT]not•edevelop*T 

thek busine65 the ·eporling sy•ern. le licensees 
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NORAD .ed #Ws pic#ect t.loug. le User Interfaces Centra{ Storage co·opelation agreerTier•1 belween the 
NER and tne NVE of Norway (The 
Nonve'lan Water lesources and Er'ergY Ili,• I,1 T..1/7 
D.C•Orate' 

De:zi•pffon . 1ne new NEg lepo,14 
sysmrn Ibrheences .m•--lul... dema•dil. lh|.111• 
The new reporIng s•lam I' c] web 111= n. I ii •r-p3'al,Li,i •ni| • o L••U.!11 iij 

sea sel of centrollv stoied und int,i•rnal,i•,1 ™L[ui.u•I bv •1•N]sR 

01,1¢01 red docurrents 0810·enca 
eurner•• ord I,vul formcts• ·hal oil 

¤B35 I hi"'..d f[,111'ols M. =n'll=. . cce•ed eier the I••te,net, T••e 5yslom 
w Il o low lic:emees to access the NER /,0 

ila.·miernuL 
Irternet and dliecHY capture tl,ei' 

p5; • R•,iM foirT,aton Into the NER·s dataris wilt=• 

Ting tkie Initial sloges of impfo acpor•--*=.Ily 
3 ertatlon. provision will 'e rrade " 
E Irg 'ternallve CoN'ine and mar'ual) 
3 Pu I BOA,Eon •9·V•Wc prop'suu Jibw NE•UM+,repoAgs)%/ei· elhods fol reuc·lirig dat willl oll 
I censees con fully util,%e lhe wel A web based doto cop'.cept Roll-oul and *lernentalian 01 Ihe ne• 
boled system offersthe d,clinct odvantages of ./.ting system 
Fl@ 1 s• 0*5 the sl•cluro o••d proce&% • Eos¥ ociess 10 1.: most elleri- To kick.stort ikie 'ollet o o rsentolion or 
19·voVed 1,• webbosed roporli,•w soli'llon vers,or 01 *rr•s ona dOCUmm|5 fram 

the new •eworlir1w SyStorn wos !node 10 
Tnesvs-erncont•nslwornanpur15 onywhee Iii I. count,y via t. 

'* AMELI 5 20th lochnicul meeting i. 
• Use, i•lerfoce5 'Imprising intere 

Howlc monu. • El. ./inlena.ne ond updatine of Gichads Boy kl Oclober 2004 During 

Mopping,ilstruclion& dearner·ts and 'onris i. c>ne contial 0.1.ber/Nove.Tibe, 2034 six slokonolde 
Web .....rats •lf wlih•JI kho cost. tir¥•e delo• 'crkshogs shol le neld Theleoftel. It is 

and risk Involved In havina 10 onlicipated t•'01 oll licensees will . 
• ......Decomp... dis•rninate softwole updo. lo c visited to demonstr•le the new repulll. 

Aninlernel muwing /le'lle large rum"rof users (and assist ng s.tem ond to er..re -hat licensees cir 
The NER dotaoose man, of them in the upgrade 

occess the NE' dolobases on' work Areport wri·er pfocedule) 
T• to rronltor the 'Prol.gh'he report ng./e chis process 

a input nlotb will feec the NER • Enobling .a NE. b 

progress of //ta capture from s scheouled for October/Novernber csrfid ddoucme IhTuucih o web *rver 
Tro techrical und 1901/ /01 utilities oriine i e le NE' Nnorciol repor-Irg 200410 Mcicl' 2005 

system will consist of documents ard could obtain daly u/dules on what Conck.1sion 
soflwae Opplications 'hal 're spec'!Lolly wos cap»ed and who coolurod 

sysleir designed for thedata TI•e r•ow ••eb basod ieporling 
· Allornaticully generated o mail hes bee·, developed i. crder to oda·ess • Sfruch-dng<ndcal'ur/gara#del 

iorr naers to use,2 rogarding required by the NER pregenlly for mosi of'he problerns that hOVe beer 
deodllnes. and ull oata De'rlg slored 1-ersing p.rposes for electrici-Y experienced 30 lar Ucensees wl!' be 
in one secure location %/ being 

dislrlbut on, tranzm/lon und requi•ed to report t·nelr 2004 01 2004/5 immed/•ely xce/ble to the NER generation and olher licensed firioncia year dolo using the new foiropert@enerotion ocliv'Nes ond 
• Enobing licensees 5./m /0 The acce ne. lepoll. .lern cor 

• St,uetdring Indcoptur.gold'.010 
own reporm The 0,[n, bloulsol•Ne on y be 1•uly bereficial to the NER ord accommodate *equiremer' 

e*....become the re.on'bl feport3 that corn//re 'imill' Ii'Insols licenleas Il the·e i buy-in end 
lity ofthe thotconbevioweduv·belicer*ee, NER collaboraNon..bo'hparties A 
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It .lust be noted ./ here Is /0 breakeven belweel E./.'s 
standard todffs and the cuient limiting -nechanlar as the rate 

1 is te same · the only d leTence bery ho foe 50 <Wh per morith 

t r #riclinlrgblock,olecboverheknes·poinl intli•casul# 
co5t-bmBec but rothe• Is corrpared to the ex!5]ing taliff 10 

lcD 
ensun Ihat le loiect pel. sign..e provided so but 
custo ners recelve lie oplirnal benorll the revenue risk is 
minmbec and 'hot bub,dies c,e r. illcieused 

There are me'*e Iwo iccto• thi wil) Nifk•ence the *ckon 
01 t... valle Those.e 

• The reven. e Impact 

• The ..... effecivenesb le achieviru tho nokim,Jrn 
bene' to the optimal number of custorners 

2, 2. Di#Vell#/s comp/redto ihe s..... 
Calcullion of the revenue Impact 

f#, 2 /0# examole' 0, dI•eren' ·ares comp/ed 10 The 
stanced tellf orid Iheir respeclive brockeven points Lnless oll cc5fs cre recovered, thele is o [evenue liT'pal 

cousec b¥ the Implemeritatlon of free basic electricity The size 
T,»illteohi0, T,»iN to¢• low Oplhnal tan of 1 MIS revenue foregone s leliont on Ihe 1 0,goting 

MC•v CU5•or™I Mcry cuitorner The optlric mecharlsm crosen and the omount allowed to be clcimed 
•11 see no ./enel nurit•efof 
beneliti c...ers Tre reverue begona (09 an overoge ell<Wn basis) Is the 

.rlefli dI#erence beN/een whar woul Ic,ve t>een 'ecek,·ed on »e 
a••tomerg will Manbcuitcmel The customel tcdlf excluding le free basic electidly alkation and the 
r•1 -nvel MI convert li••eted wII nallor/l average ullooction· dlewod by govoinment to corver 

be d.rmed The sholfall .ul & funded thic)J:h other 
Not &c,oprich *lup,•opriote Appiopdc-e 

*e•ing · furge·Ing targetne liecharisms 5uch as from Ihe * der For Iho PL.rpOA85 Of 
Cebe•Ing WIll Ullow . this pupel. only the revenue .•egcrie as des... above I 

<Imel MIl LrInterded used In de-ermining the revenue impac- ord even thougi tlioy receive no custmel orerele•ant Imple·nerlationondotnercostsoreigriored ben# to banefi- 

*11,3 H• Ihe pote -,tkal Hlk£DgM Revenue ... . .. ...ard tarl 
eaefT5¤1 toenco•ge cot,in'lal 

9 providing WOB'age le current cmoun' 'lowed to be cloirned bv Eskoni frorr locol 
eclnelly authoritles/ 35.36 0/kW. This late b determined by ·he NER or ond Ihe r ea;on 

34 ov,€10 hee an annualbasis 
ServK=gi 

The omount clul,ned from lucil govimment m follows te,tlol lor Poler,lk]I lor Benelt501 
OVelfe©OV67 revenuelcss 1•eE Kept -c No o• customers x 50 kWh x TFBE 

o n·In:mun 

wl,ele TEE = Notion/1 over./ claim +url 
•obk}2 Pen.•cp••ha.ackswinpoli••h#noc•....<I. 

....oficejec#// The following smp•e formulo Is used to calculate -he revenue 
foregone 

Delerminallonoflhercletobeused 
No :euslomers x 50 kW'h x ## · .O 

Toole 2 glvela r,gn level surrmal·/ 0• what./Ing 5igrials will be 
v.•10•0 #TsID=Standardtorlr c'loted.different.tesand./ir./.e. trookeven point6 
If •1 Ihe event the standal.Iff b less +ran le ncllona: average The chollenge Is to de ermine trie 'optimo" biookeven coim tariff. then orliythe *arc:¤rd to,Iff is cinmed L.e. -herels no 

cor,3umpllon 'hi' ·na, no· be as 3,mple as frAI appears. Foi raver,Lie forego ie us 11•e f.Jil cmc unt con be clakned 
example Bom has ·lalional ler/' bul in 'Wle,ent areas of 

Fae Sough AM" the overoge consurT/h" varies. What might Re.nue impect tx knclintng bleck •ade To. be 

suitable in one oroo may be Inoppropriote in oriolher ar% 1, is howell' net 's simple to c•culcle Ille revenue .re... 
usl,1/ an IncllnIng block,gte toriff Wh le for /1 single reg rate The challenge Is to dete,mine tte oplimor bfeakeven lori#f the ove,af.Wh remcins copston' Irrespeclive of the 

consumption This rlay not be - simple as first appears For usage. tr on irl¢]ining b ock rute '01]ff obove ihe knee-point, 
e/m// 6/0,/ 4/5 na,lord ///1 but h /8/// cia of fhe average c/Wh chon// 01 consi,mpf(on if©//ses. /;6 is 

South Africu ¢he overoge censumpton vo·le5 What mlgrd be demonsmoted n HO 3 
s.ltable In ane orea mar be Inappiopriate in anclher orea 

Slcadoid Inclining/1¤ck 
There Is nowevor Q 'Jldeline lb. nas 'Ireocy been set with iale wl»1 Ar,1 

regard to the Sok¥41,00¤/1,Wh oreake•en point romely 150 kW' This 
corsumAllon hom/ 9 5 4 te the volg .used /0 dekern» ihe rale *OA 39..c,klfw 56.62 ch:*h 
above Iho <i,ee point 1•(nallo,180 A 43.96//kWh 88.04,9kWh 

The tal"sliown n Toble' abJe j. 8&1dcrd fa•#.•d EM Incir.WAG blod. n•e 

' /U aka,m cnd •ocaf ounirx'Nas * e d *• lif, Efructa,e5 c•d m•si c decr,on w• ma. I ens•e egu•9 '*M]• E*ari •71 0 n£#* b= w J 
¤* be c,lowsd fo cbim •rom k,cal Gava,·nment,> •0 #Wi ·nalionc; CWS,ge•,<#e 05 detaff,Wr,ed by •he &82 from t,me / * 
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.3 .veR.ge c/'69, ./.#.0,1,el./n•ve& FigS f•,enuara:e•*.nchon,waa•,gecdfn•#enpr 5• 

T•e cur,ent fevenuA irripoct icoks onlvatthe nolioro! avefooe · Ille I ho.eveF ./ed dilerence between the imp•c- 
clolmrotennctheamoun-r•kwhorovldedle,free lereare on le revenue f.·egone using .ls approach Ind tne 

c•rrent rrathod a number of different ..... of determinirg Ihe reven•Je 
· I- Is .0.,likely thi- con. mptlon levl)I5 wl I be foreoone signilicantly ond tho amount to be claimed •h aifforIng 

h g./.hon ·he ble'keve' r,f point A f consumption leve's fever Ja impacts Thore •re now three taiffs relevant in 
do increase I •eview of 1. overage ·cte would be 

dele,mining ihis nipact applocdole 
· The reven.e thot would ./ve been recehed on the As N omourt of revenue balow tre breaksven point ,s alwa. 

Induid lorif les6 than the cu•ent revenue •shown by •he Bhodec creal Jt 
· Ihe revenue.,oceived by tle customer o. Ihe F8E incl, Ill meansthoTLnlesson<*>proplatemethodisoe# eil'ierthe 

blocKratetaid •venue feregore must•creased 0, thurevenue c!•,rnedfrom 
• The ./.cl over.ge elin rate fo[ SO k.l ocol govemmen- nut herease The above melhad avoids 

hovIng to doltis The benchmafk lui evolua,ipo the revenue impactof any new 
mothods I the curren· i re.od 01 detern.ing the ..enue M./00 Q 

rT,inct I.e. there should tw, rr signlflco,11 diffecence in revenue lo•Irg the average consumplion !9to account -he follow ng or the arrount clolrrec between rrelhe:j• either nagclve or loi.ul can be used tocatermine the rovenue impall 
poilive, Fig. 4 ihows Ihe cur,ent method. 

(Aver.ecors'imptonx TMe-((Averogecon-pior 50'Wh 
XTI//67#) 

where #T,r.Im = Inellning Block icte o.ove. IMh ·ate. 

To i.sticte tne potent!.1 Impact af dleerent overage 
,4 conslimption levels a•e given In Table 4 

A¥.lage 
1 c•:,mpHon . . 100 

•rrenlievenul 220 26.4 36.2 .0 

•,renlclairn 177 177 177 177 
Cuirenl 
cu•tomer 
contrlbuMon 00 4.4 13/ 22,0 
Cuffent shellil 4.3 4.3 'U 4.3 

100 I IB cl¤Irn 17' .5 24 
IBCU,lo•,8,1 
con.lbulion 00 &6 19& .n 

# 4.ven. ·,•evedori CAGn- file'Od I *N,Hall 4.3 5.2 69 8d 

b.ne .1 C./.er fl..........eri, coruump,©fi ... Tho revenue foreoore on the cl,renf refrod fomaIns corblont I= :.c'/he .k' 'te 
4 E ke on I N/customer bois The cha•enge is to tcont>enoledth. tnerever,uelmooctpercustomor 'moil determlne how 1}it wjll be cure v.ith an inc•ning block •ote tariff, 

negatNe using me abe·ve form,*1 than -he cufferf shonfM 
lk.reedlfferentme;hodsa•eevclualed Met,06 3 

Memod 
Anolr•r alternalive wadd De to 00 owoy wit• ¢M r.lonol 

As men·loned me ove,oge c.'1<Wh M re,evo ·lf for me 11·,ci,nfilo bloc* ove,age zo ni ra'e and let the claim be rrade oo•nst the 
rale.ItchangesoldiNerenlconsumptionlea Fg :snows standaid leif' rate If this were allowee It would meon an 
· If *he f rs' 50 I<v•1 Is clcimed '+ lt,e nol on<]1 averoge ck*n Inc'ease In the 'inount 'equirod norn loccl g..er'.en 

thereisoootentlal•oroverrecove•atolowerpont t»Cau•lhe Standarderlf'Ishl•herthonthenct,cr,(]lo•roge rate 

than #,e average consumptn (point A on #le grapfl cloirn role 
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Tt'e•ormulotobel,•odls 1.fo•motion to mc*e educcled choices Wilhout adequal 
knowledge, many custome·s wn/ would qu'lify fo, the tariff 

(Average con...tion x 'll) woJIdrotknowtoconval 
((Averageconsurnption - I k.h) I T.cil'# 

This communicalion to 'll cu•orners Witl•In a locol culhomv where # Trc / = The standafd tariff rote 
boundmls *he occountabllity o f tbe ccolouthority as 1.0•, 0,0 

AM,lage *ponslble to determine IM Tecipient5 01 free basic . ectricly. 
Con.Ul.'on 50 80 100 The dbtrIDLtor could oct as an agerit fo, any communlcollon 
Cur™nti-•nu, 220 264 38.2 44.0 asconlocedbyt•elocolouthoilt• 
al,r,n,cia. 22.0 22.0 22.0 ..0 

Currefil Co.•=lus•on 

culter•i 
co•t•bulion 00 4.4 I2 22C Tne lollowing ore importort pclnts to no+e •egarding fle imple 
Curenl /,»Hal 0.0 0,0 o.c menlallon of o free basic electricity inclirding block Dte taifl 
IB claim 22,C 198 164 /0 

• Calculotionof t•,evenueshomall 'moreco,Tipllea-ed for 
la cullon- 
contrl•1¤n Ic (1' 198 .0 an inclining block rate toriff with Itle ill of either losing 
1•,hc,Wall 0.0 0.0 00 revenue 01 having a 'IndkJI ber,elil, depending on the 

method chosen '0 cle i agalmt using the notionul Tcble & CLM©•, ••eru i-i) "• U•:luur ft*0• 
I •.....bbck 'fe o•eragetorWfiolo 

• The .nolle 0, clcimIng melhod wouid depend on the 
De revenuesho'.ieduces for fbe ..,bufor bul /0/.CUnt avoilobi[IF• of funding 

clol.ed/om goveinri•erl is high' • r the bleakeven b set It 150 1•h which I the level of 
consump'on os iecommenced by Ihe DME as ore of the Targeflng e•c#,eness 
torgetlng methods Ihis coLIa be e'leclively o broad bo'ea 

The el,fien• cv•age consuirpklon Is •mpo•tunl in assessino le approoch In many greas 01 the country The ril on the 
reven• riskandlhe potential number I customellhot could revenue ..gone is may . hIghe, depending on the 
convert to the larl meled of claiml,•and theamoul,1 of cuslomers lurgeled 

Ave.age menlhly consumption con c ffer sionlflcon# could Increase I.e incre'Ing the impact :f func ng 
•hrougrou¢ South Africa In the Go/eng wea 't·• avefoge requirement from gove-ent 
consumph k Eskom 15 oboud 1 25 k/h per nonih. while In ihe • The targeting ./.ch must le proctlcal cuirentlY on a 
poorer Eastern Cope region tte ove,age consurn:tion is ratknal bash and in futwie on a regloro! bos,5 
below 50 'Wh pei Tnonth • A 20 A and a. A Inclinng block rate toriff would have to 

be developed. to be in line *IM the wite of supply options If the./.keven I5 set It the overage of between 80 and 90 and 10 ensure that lhe breakeven Delween the 5tondio 
Id,Vh per monlh. Ixisically most cu2tornefs In the Ecs·em Cope comparallve tari# and the Incl/ng blocK role torif is kepl 
re,on would benent on the milning block ole tariff willie Ir althe ·urge•levi 
the Gcuteig region only c minorlly of customefs use below ·he • This torIN I' rot sullable for more ur*... .... .reos breakeven and would selecl Ihe tap ff 

where the ¤ve,age consumption is •uch higher 
However this tariff mm be or» of a suite / tarwellng • Custorne' mustbeabletoseetnebene'sorlheywil,not 
mechcm,•usedle andolhertaige:jng.nechonignsu,aybe converf 01'059 c cusk,mer uses kess than 'he breake,on 
•...rop'otele Inth'Easte. Ccle'mor'approp,iote there Is no benefit 
mechonIsm woud be suppl¥ ste Irnited ta4ff In3tead of the FBE • Above 50 Id,Vh. Ihe bene' of recelying 50 'Wh stor" lo 
Inclining block r.te This does not negate me fa ct ..1 u torN become eroded complied to the c..nt {nethod of 
bosee I certain consumplion level, will not necessaily le p•ovidirig .e basic electrlcit, 
5Ultable in all areas w'.In o distrbuto, s supply oreo. • Cuslomers would 1/quke cdequate communicalion / 
Foi excm·,ple. if Ihe breakeven Is set at 150 IWI· per iron'h most educolion in order To be able to select such c] tariff The 
01 /korn's Homelight customers *ould benefl* from this tai ff occountobilily 'r lhE communcotion needs lo be cleoMY 
This m cleal not sustainGbe as It Is alr•Ost a brood biaed G5tot)•sked 

approach and funding fron' goveinment may not be • When RECh ole formed #B local outhorit• ona the REDwil 
<dequate to .pply 'll ... customers Trils needs to be be required to con#oct w. each 'ther as b currenNY the 
balanced agal- the fact that /1... w.ld not be ./bie c.se between Eskom ord locd outhorIMes. One RED coula 
for mo•e urbonisea poore' afe/5 where •he average be required to cophcct *cr d//rent free bosle electricity 
consum'llonIsmucl•Iligher optiom os required / each Ir/Midual local oulhorly, This 

Another imporfani foclor is how / converl customers lo the 1105 Mie potential to be odmInistrativel• currbersome 
torIN This could be done on application or 1•ough automa•Ic especlolly with regoid lo the flow of subsidies 
colvefsiom (Itwough thi blling/vending 'ystem) Automatic I concll®,c' th"ouff coull be use' 09 tie Ii/+ lotional tariff 
conversions wh I' possible ore more compicoted //n thioughoul Soul'l Afilca (for both ..m and .unk'pal 
piellymer,Imete.Ic.orne' especlolly'hered/toisnot c•slomers) This wo/d facilitate the pi-s on 01 free bir'c 
coffee f or 'e ..m In no#on on#ne ..m For convention® eecticiTY "a plovide the 'rs' step in rollonalising resldenlio melored supples. outomcflc conve,slonB are usuolly quite 

loilffs In o.er / implement INs national tariff /0 development 
simple to do 

anc approval 010 I levels would hove to be directed bv t•,e NER 
Where on oulomal' conve'sion cannot ba lone. It I' and Ihe revenue Impact would nove to be approved by the 
importart thot customers ore p,ovlded with enoug. Felevantgavemmentdeportments I 
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Identification of work and compulsory 
registration in the public service 

by Paul 1?oux. EISA 

The engineering profession in South Allicalaces'urle,ouschallengesacross. .de spectrum olcrilically mpoilanl Issues/al 
impad on the proleaslon.nol leastof which is Ihe queslion of compulsorv registration 01 eng,noefing proclilioners required in 

terms 0, me Enginee,ing P. sion Acl, 2000 (Acl No 46 of 2000) 

Tre Engineering Council of Scuth .4// devebpmen' Ind .. invaement of (5) con•t w'#1 an, p./0,1 50. Of 
(ESSA) final ifse[' porf of the ,ne wa#.9 of * I ..th A#,co e«pr endu©the'm*McA,efedb,f¢.e 
* icent Seven' 0 phrase coined pri:or#y offenhon. p•ofessiond expete eeNMcaton of woFK in tefms • •his 

by the Counc I of Provnces] wnlch Is the aeeds k, be flum#ed PFO•essional secfkyl 

all -Ime highest number of ucts ever * don* need to 00 mo;nft#ned c.„d (c) 7Ae counc# muSA 000• consu#cHon 
p.le' bY P.licment in Ine 'Ing p.'ess/nal slices need I le ./. w,+A tne Compe#Non Comm,ss•on. 
Treseactswerepcmedby'aliumentin feachoAAeolimul,r•S "0,?d end' consuit•on wit,4 me couner. 
Vovernbe• 2000 foi,he./,ess,ons e'en/fy..... 

i"le ophiof; ./0...... n of work or ave•• c.... . 
ECSAs oct come into operation on 26 crdef . meeT the obJective or rogrJI©lodpe,sons" 
* arv 2001 by Proclc,maton by Ihe uphodng senaords #yough iagis» 
Stcole President The date on wnlch Ihe #,an. c# persons who afe e#Ujbje Gov,mmen. foi policy manifested In 

Engineering Prolession Act Act becarrio ef'ecl»e wEE 28 Au(,Et fagb•,0•00 0,id who practice ?ne•r 
20C 1. when the new Engineering Council voc•,Hon. wheme, seM empjoyes, f• A• i:n ·he previous case. tna gove·nnlont 6 
of South Africa hccj its first meeting sctijad. sholdd be obted / reg/'e, policy is o. manlfested 1/ simila« 

Legabk],1 wrN make pr»ron •br certal wor{Jed provisions of the othe, B JII' -n lh' exception of Ihe Counal for ft. 
pm•essiona .Mes . be resen·ea b, Environmen· CourclE' ACI On example Bu•t Envlro9men' (CBE) all other Acts ore foo,01@ted pe=OS. INS Wh; enebre #le of which *erta•ing to en@inee,Ing) b 

s,Jbstan,ici•ly similar ond the powe•s geneic putwic #0 .ef,•14' me iaferred to below: 
@Iven to Ihe .spect ve Councils o. compaten. 'val of the fig,/5•ared olmosi jd"'col Englne'Ing life=on ./1 2000 

The CBE haB anoveruiching Gened, ars of ECS' Seclion 14 
In thl' conle' I- is cleur that the 

respons/ly Ind was established to sleps nocess// for ./.clion 
provide •ade"hip to. andemure good goveinmer# nos o stro. poll' · Take 

will 
of public in dealing to ens'. public Intere* ..I. with S registered 

Wovernance of tne p•>tesslors. while peisons. molritain Integrity and 
5er'.Ing us / twon.,a], chonnel . Strcog'I' 54>Ported by Ihe r.clion #nt c 

enharr• sto. 
st,ong prolession ./h ./Inla ns high coordnated ..f. (nfo 1110 res•ruc urng · Ike sfews Mdardsof necessary 

competence 4 to on effect Implove ve an' development piocess. between stanoums Ind serces 
means Of 

the prole=lons ond Gove,-ent oroinoting public interests This 
lojeclve was to be achieved ..oull· I Comp-¥ reg.*In 

Gov,inment policy proc056 of cornpd50• regisfratior • Seclor 18(2) · •A p ... may nct 
A Forum for le Professions in th' Built Government'• policy manifested In CBE proctlse,nonvofthe'lego•es.,Ir 
Environment. e./D)•4nal / 1.4 by Acl 2000 Stibse¢ijar, (1) u•ess •egJWed J. 
mil#Rodebe (lhep Minlster/+Pull tlatcategol 
eks) produced o *01]cy docurnent The government s pancy regm'g 

· Secilon in 2'Q) 'A person who is 'ct 
on ille *ofulon, 'egulotion of the buill COrrpuJsort reods#O?10,1 19 rlawested 

1he ptvlsions of the Council for the re•ile,ed Built mo¥ nol perform a. 
env•cnmer0 professlc.. lai omo. kind 43 of / 2000 *identified for any many othe, por,cy issues. sfaled me Environment Act 2000 (Act 

categorY Of anginee,Ing - w.hisqUOtedbelow f./. 
Prol)ably tbe most Important 'uncilon 

Pla essk no; experee #1 me counky,s c Secmon 22. % caND,1 0, 1,<> R 
thi* ECSA has & to protect (forriote) 

mc'©Al /83et Ind sho,#d be manageo 70 ( 11 The counci must, al'e' fece©r of ihe health, solet¢ /7/ Intere'ts of the 
thi . scaae.source../.le c me iecommendc40ru .he cAncLIs br Public in treir daolln. wlth reglsterecl 

exper#se I a Fesou•ce #1/ ' ·ena»able #,epra.sgon'suom'#ed fotf/terrnic• peis• While E.Ah. beenob•gated 
but,hot I ciso 4uble.. deg,cham>n W tc me prol»ss'ons Acis, and.bre ... fulfill inarr, func lons Ir le,rns 01 le 
Stander€15.e dk>wed to dedhe c™Vor W•fh m. Compel* Co,™7]•ss»n Acr jn these functions./ almost without 
I'lls' /n e/re.g .. ...sgons . a lelm;ofser.Non*q) excep·flon aimed ct achievir• 'he main 
¢%. 8 no' p-/ted .e /'c objec·Ive ie selling Drofelionol 
value 'ro.... in thew ...1¤1 .) de.nnle p..with.gle to the lon4aid 01 educ.... Piofes:•Onol 
./Ind •unclion in socio·economic *hono•wof*A,i•hed&* developmenl ond conduct occredl· 
deve'opment wn#e eao-econom•c colegow....glered pe'sons tcllon etc 
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Tne onlY *In wnlchthese objecl»es • MIA: MI/'ing qualifications luihority persons to operate as n.lient 

con be reasonably *Beved '7 0 (MIL) pelons ./ch ..... rieeds to be 

slruclured way ' I hove . sysle,i - PAETA Pdmory agrlcu lure given o opt'.Ising gy ie•gy betweel 
where ull pia'llicrie,s uie subjecled Ic • SETAS' Socoild//agic'iture the acti 

Il• some leve• 0• competer•ce o'id · 'IA Tionsport Ovlau) • The Water Act ./Irdes l ili 

profe.onal cor.Uct, ie . i.usi be •rogisliation• of engneeis or, EC. is Ii, the Icrge p•ce5s of Iiegolloling Ind 
reg#. dor,1/ uile, the auspices of tne sloir'g inerficrundo of urideistonding 

Deportnent of Wa-er Aflays The seclions,n Ihe above Act /'e aimed wil¢1 Illese SETAs. Ir• ori otlempt to 
R 

Dupliculk,11 n• ust be min r.ii.eo if not 
achieving com.or, fogislrolio••. optinlise the 'fovision of holm I: 

avoldod (p•ofessional developmen-) and 10 
E. vefy Important provision Ir le Acl is · There./. be ochieve I high level of coheGieri ui•y r. le.....ples 

ction 44. ch corripels Ilie Sicte 10 O, belweer' overlap provision 9uoity ossuu1ce I 
corfoim to the Provl5!Or•s of the Ac' 09 the woilipluce und the registrutior• 
well. This includes note# Ce/Tio Inleresting chollenge5 1•ing plocass 

requilements of the p•ofession lib and opproachto identi•ca•ion of work Goveir'ment. but <130 Provi'clal or,c ospeclolly neces50rY t l'at cooperolon 
Local Goverrmert Mis In the ofeu of 

belween ECSA and ihe various SETAs be Two appfeaches yll likely be fol•owed 
Local Government that organisations optimised coils,donrig that ongineerlig by ECSA in oddressing Ide,ilificition of 
such a• Ihe Al'.MEU urid IMESA can und 

profwion/!6 *11 bo componed lo work 

*iould plc]y a vitul role i,1 053/ing ISA rogisto, in future, i licensed lo procllce. • Inclusive al/proach Define eng 
to lien# engineering lilia locol (nd thol they •ould be lia,ned well Fiee, rig work ir' generic terrr¤ (cs a 
golornment lot must bo ose vie lai enoughtoq,•lil·,•orregisiral,0,1 voca+Ion distinct frorn ath,toclue. 
regizte,ed F•sons This cc opErotion ineom t•'01 ECSA fosl•lor s design luw e-c) and 'en 
ECSA'S area 01 juri3diclion I,cs ,™]ny •commilmentlndunderlokng•.sTem permit 0, registered persons 10 

loce' should be Iritegrated Irte lecrne'llps perfo,n such wol on con'llon ihot 

v.liell ./ula ir./litivls' eiT/lovers to they should I.it the oxtenl o theli 
On Ihe one * EC.'5 0,ec] 01 regE. cor,didateG Ifi leuri.,sl•Ips work olly lo ./ c,1 they con 
innuence spans tne nine moin disck)Nno5 pe•forir compe'erllyhav Ing regc•c 
01 englnee,Ing in which -he englrearIng 0¢her legislolion influencing Iden,Ir,calion to their educotior ./Il' 8,10 
profe.ion(]Is practice ./6/ mair of engineering work 

expoilence 
discl,Wines obviously include 011 sub When identilvIng enlinee,Irig work. •Define specific kinds el eng 
dIscil]!In,)5 and "brid dI.'les: .SA has lo oe se.itive *o various othel neelng wo'k Inal jujifies in 

• AercM'ouli//le'lineering acts of poilloment which hove or terms of co./.ency 'llulroments. 

• ./rlcullurol Ing,nee,ing Irripuct or' 11•e Identincutioi• p•ocess rese,vulion exclubively for persons 

• Chemical en/"/ng 1he potential impect that Ihe obove who are spocifically licensed 10 

• Civil e'llineerIng elledoctshovecreasfolows pe.foriT' such work l e la .E · Elec•Ical/ele'ronicenglne.'g er,@InedI. structufal 
Const,tution A balance ri'Jr bo design. 

• Indust,ra, engineering Inspection, mointained between a K)erson's consulting engineering 
- Mechanical ongin©eing etc Thls oppronch would bo consiltulloriol fighl not to be 
· MI'ollulical engineering discl.Inated againsl. 0, the ilght to analogous lospeciall5tregls#ation Ir 
• MI,11,1/ /,igii'ee'llig free sco,lom)/'ll Ide'li•icolion t•medlcolpfo•ession. 

of work w111 no cloust preclude On the other ux: ECBA's urec] of Den· Once tne engineeing work l CJB been 
li•uence performin{] idenlifled. spels sorne 18 regisle,ed pergons from ecoi,0,% suitath' defined anc prescr 

Ihe w•k wl•,ch con be see,i secto•s (usi.lg Ihe SETA deinarcatio®• I us bed 1//Istrator will outomaticall• 
dIscrimin./. a. limllIng his/lier whicli InglneerIng piofesslonab praclise becomethe · ice.etc practce'. eilhe• 
light lo free economic oc.I-y Here It,ei, p£,ticu a f discb•no' c• a "gere.allst' 01 08 a .Ked 
Ihe gen•cl Interest of the public rategol 

· IETA Construellon(Ma[J) mu5t Deweighed % oguinEtlhatof 
• CHIETA Chemicol .idu'frics (Mol) the indiv duel The proc,ss ie I end nexi iteps 
• DICIETA ......cy. (,1le ligence · Ir' addlt on lo the const,tullon, the EC. •105 akeody appointed 0 - de'e,ise tiace & proleet Inaust7 idenillicaTIonnu3tolsooe jusli•ed n co ordinat. to drive I. 
· GITA .elly (MoU development pending) le'ms of 'ho Inciples 01 free 
• ET[DPSETA Educolion, 01*POJect. training & enterpnse 

developmen- proollces · The Occupation' Heoph ond So't, The immediate ne' step Is to appoint a 
• FITA:Foreslinoustnes Act alle/dy providas / a sntom 01 stee,ing committee consisting of highly 
· FOOD// Food//ele.ge Inan. licer•Ing of eng,nee,lro piuctlticners. expeflenced and dist|AgU|Sned 

#Ang Md gorne formol smefgy be•ee. irldi•duals who are =ed forthelf 
• HW SEIA: Heallh & welfaie theac'mulbeachieved abllily to tbink laterall¥ and at a high 
• ISETT li•foirTiollen systernS *.01]CS • The above pinc ples olse •„ply / strategic evil These Indiv,cluals w 

'teleco·n technolouy respect of th€, MIne Healit, and ./bably represent le 'Ine ./In 
· LOWSEM Locol government water Safety ACT. disciplino• of eng nee, rig. but Ihey w,1 

& reloled servlces • Wk!/ the National Aull/Ing need to hove overy gcor knowledge 
· ME.SETA: M.nulact'Ing. Ing'nee,Ing Reguialions Amendment Act 0.96 I how the discipline . practiced in 

& relatedse,vlces (]Iready providi for registerea vol.5ecto,50'+heeconomy 
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It will o. ihe funcNon of this group of (1] of the new Ing"edng Professlon rK,ve to rer™]In cuirent 10 perform their 
ind viduals lo d.uv. w c framework Act 2000 (Act 46 of 2000) requires that O dcy to-day engineeing iesponslbllilies 
c•pable el occom...Ing specifc re*ered person has to renew his or her Credit w I olso be given to Persors 
types of work in le Ingineering registration Irl' 1¥. No apply. o the inentoing 5uboidinales 
diselpilnes• IG pruc+iced In vof'Ju• prescribld i.•ui.er to /0 Couricil for 

econorn,O5ucIOFS the renewol of hb 0, her re@istiolion- C/egort 3 Indivldcd oc•Mties 

Olherimportant,te. inlheprocess lodcy s rap:Ny chon'Ing technolo • P.fe>B.10'crl'll-hele./Nhes 
lica; world t i. 0 longer lilli:o tc ielv W.leconsultohon,1161 1/ke'loce wit'i v.Ill include external exu•Ti* 
or bosic eriglneering sludles on' I few stokeholdols le ensure reogonable buy revio• of technical pope. 
ye•]rs . p.... trailing to provide in Much progress has aireadY beon poiticip'llon r technicol (non ./.licnal adv c. and sorvlces Or•e 

n.de in the Mining old Mir,e'lis Seclo, 
need; to update of•e's kriowledge Irsrlluller, und Ins.utn co•lrnHees 

The Mi i,rig Qualificot cors Au·ho•]+i 
reoulorly d develop and ·ok one'b 0 1•kgrouls)/Bwellst<]Intgpofl 

(MQA> nes been ociveld wilng ovel A h means under "" or• go// 01 in lilli. professlcnc or non 
thepos¢yeartoos#. nicen-14 ng 

cor•tlriul·ig piofes50nal deveopri•enl work in thi5 technicolcommliees. sector that .JS' be 
Since CPD 15 generally recognised 

pe•formedbviegisteredpersor• • interncltbiolly. u wolk*ocist.act¢e ....onons, e..... und 

•e ne' sectors Iequifirig imme€Nall ECSAs commitment lowomb interno· as.?ssment of opplicotior£ foi 
locus am Ihe c vii Ind cons'Iuction Nc,101 agreerr•er•t5. ike thi Was!,i•gton professional leglstratlon on behalf 01 
seclor' whick will be followed / Accord Sydney Accoid, Dublin Accoid ECSA Examinatons are reslr:cted 10 
the energy and che mical sectors At the and /reements for Intern<]tlonol mobility final Yea, undergraduate and 'll 
some lire ECS' is engaging ofeng,reelig/racti'onef•Clsocompels post graduate ofol examlno•ior•s, us with the govern•Tu,[il (DOW) to enSire ECSA t. eni'e thol en@•ree,ing 

wall as evoluc]Iions equc,1 appiicution of of qualli,cotions the govemme,11's lactlione' moinicin The# personal CPI 
polle. on compulsory le./.tion al gyjl'.to,ylevel asmoirjer of ECSA's Qwlillon 

9 eng all depoitments ut cen•ral Billi'•ial :r' Cornr'Ittee ./d t"e 
Orie of the ..equs,tes for.Ining a. 

/9 vemmen Ilevel ./DoW·sc..... evaluation of d ssertaticns/theseb 
mulual iecognliion agreements wltn iiI also be ..hl I.gording con'llent 
individual prof/5 onal sociolles/broad Is • •Jpllco¢:on of Se."u* lt,ese oct/'Is "clude •he policy . prov- 
Ihot persons orid wishing to cal ihernselves local govoinfrienl levels, bul ae i•ot ies•ieted to Stud,fing of 
01 thl ogreemen' m. sl.w evidence iou,los, 03 weil as lieclonic or A5 far es M. SETA5 can ass,sT wilh this Of CPO Wilho.Jt thh iequirement ECS,A 

computorisearn/·....whchon p.cess. thev will le regarded es w.ukl n. t. ahle to enter./ arl 
stakeholdels ""oved ine'hod ol assessment isir agiee,Tieritgwlt' its fore;gri counlerpol 

ploce All activities unaer. Item 
The linal Age' & Ills process w,Ul be '01 Where CiD lakes place must bo diobe Member#1,0 of o ECSA 10 recomme. the Identified work 

(Details c]•e previson/] arid still ...1 fo tne Cour·•11 'or the 8•,ilt EnvIrcnrr•nt recognised lea•ned society may 
conslderollon) wnowIUbereguredtodotlenece= ass!5t practitioners to hove •hese 

cons..ion .1. he appropriate Cofego' t. Flanned Jb,mar hte,·vermor,3 octlvlt. vemied 

stakeholders 01 1. level The CBE 411 
Tbese octivlties 0,0 educolicrid. • Reseoren and ....on ...t 

olso De respon51ble foi negotioting the i./tutlon/l and re....based ellie rev owed lournals/chapters I books, idertifed wo k with the Competmen 
rence• luge-wroup wof•hop• 1,*31* Pilric'p' author ot peer.,eviewed Con*lon 
seminars and refresher courses provided p,]pers and co aulk,Or5'llm WIll be 

Once the proce85 of consul·ctior 18 by •ecognised. learned Ing,noo•ng recognised us weN - aulhorship of 
concluded 'be CBE '11 recommendto societies and terlkNy institullons These oilicles litten fo· CPD purposes. 
- .Iniste, lo• ·he iaentlf•d work be oclivllies mov be o·gon•ed on I lihore original res'.In Is not 
piiblished in the Gov/n-mell Gazette. regiona r/honal or internallon' b"s Irivol•ed 

wherec#ter per.ns aflected by 1. wl ord ./ non recull 
• Te.ch.g Indi. 'Ing act/Nies: be compelled to be feghtered Cclegmy 2· W/kplace act#v!•es. by port time lecturers to under- 

Continuing prol,ssionol developroer,1 exce-*pon.,bi* ona &*jng on 0,(]Clili ludents Ind lecture' to 
<IPO, new challenges PDA @,aduare students 

To remain giobally conwlitive ard 10 .0(k t}ase<1 'clivit. Such os wo,k . paper/pos#er presenta#on/76c•ufes 
molnluin itle high standard of b™ed learning. frons•ers to new /0 pew Centerence pope'/posters er·Inee,Ing . /cl• Ihe Soult, A. on •.polmell' lechnical work In o In rE)*e¢' 0( Catego·y 1 englreer#,ofess,or actvitiesaie 

/05 become ..litkner 5 tiold 01 speclolisalon WIiI 
known In le post. 11 recognised • lecessory 'or be given oedit As activities In tr s 
en'irweerlru .oclilloneis In ou, country catego,y o. re#' to o ..0Ctitione·5 . SL©er.or of condidc...gher 
10 ....In m. Ing.eell dcy·ts·day work o lower credit de'les ./ activities may .0 
Kn¤wledge and sl•Ils like their overseas welghting 6 +en to the•e activities include being the promoter ...i 
countermarls. Ir o mo•e torrcio•b, Recognli•on • @wer· to tnese el,v'tlo5 of ludy leader for moslem of 
5tfUCtured WC' than befo'e. Section 22 bosed on .0 notion 'har practitioneis doclorolq,*INflcutlons 
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Credilssy.m i, he work place Orid coreer guidance • ..........Aing ..... 
within the working onvlfor¥-. .Il bo 

Co,50'fwy I niese '.I bo cred!•el .Ith 1 cre/1 
cred¢ed witri u •TK,xlrum of ' er«NI 'r 

foi evil 10 /0-ion' Alendance of structured educat enal hoils 01 
50 houiscfmon.ingpeiyeor 

etings will be credited wit' 1 credit aclunng 

3:2 Cclego. .Or otlon• rours of ottendorrn, A · lilli/poler ..sento#,0/'ectivel 
a.mum /4/fedits(le. BO?6)maybe • P,cofesslon' 0/'Imos ./d examine· topee 

occurT,ula•ed •nder Ihis ca•egory 110,15/evekial,ors/assesscner,I 
In 

Attendance of colegory 1 act'•tie5 will •espect .Co'elor¥ I actl'llel 
Examlnotlons/evaluallorl:i,fubBessmoril be rated ot 10 nononci hours for o f. oapelli cor•elence loc>ers/ 
oflhesewilbecredited·.Ilcieu,+ 

5 hours for a hui f pos*/ .111.ceive day o'attendance ond Inecredlt 
fo, evely 10 notional hou•s of act ve 

day of attend¤rce, Attendance of • Re....' Idd,Nond nvolvellent ./.ccNE,fis 
eve'ling sem= wili receive a (those •e excephonal 'socatior' 
max{,n% of 2 nolloncd hours' Cred. The evulgalior of disserlotlolis/ 
which meang ·hal tne crttendance o' 5 A theses bv examinors will be cred ITrd con/leted 're le/r diploma .Il 
such short semlrm "ruM *culd be rcelve ond a wi' 0 "/mum of 2 b efedts cledits ccrnpleted 
needed to reclive ' credll two-year diploma or honours degree 

• Ress//ch cirld pubrica#bri with 10©recils. A completed maslors 
A p,indlpal 0,-hor 01 P 00'reviewed :r doctoral degree /11 receive o 

A well.ting of 1 credit for every ./ .licalior wilreceive 2/{ed,ts i•,axi,num of 15 credits 

nni,fs pe· year for engineering rell led 
CO·auttx,16 lilli be crediled with 1 • ......0/ of c.....et© I. work (inciucng managemenD is 
cre</.flubl/.dpoper higher<jegiees owarded for thls Gategory A mairm,in 

of 2 credits •or 800 hours per mar may Authors 01 (Micles written for CPO The oclivile5 WIII be credited g. 2 
be acqui•ed in lerms of •his acti·,Ity purposes 0,• requesl Jore o•iginal credits pei conddlote per yoar ¤90 

I Idditio' developme. and prl- •esearc•• is nol involved w be IncIL*le being ltie p.mote mert.w 

lesjonal oclivites (moitoirg condldole aworded wlil, 1 cied t per article or 6-ud, le<]da' for naslers 0, 

englee•, lechnolog:Is and tochnician© *Ihea docloill quall•ications. ' 

(SIBA) 
FUSES 

--0 Safety 
491 

.,Sal through 
311 quality 

'.1.•11., * 4 1.. 

SIBA FUSES S.A.PTY. LTD. 
PO. Box 34261 Jeppes:own 2043 

Tel. (011) 334-6560/4 Fax (011)334-7140 
Sib/Fuses@universe. co.za 
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Electrical accident safety briefings 
...ini Electriclly lalal accident mui. not be parked unde, an ove 

head ilne In this type of circuri•ear ce 
by 8"by NEd • eThekwin Electric ty are Ivesligoll 

Thi report Was roque6'00 before eld the u,e of non conduciing lodders 
JuIY 2004 for Ihe AMEU Tochnical fof tt'e lor' extension load" 'sed 
meeting n mid October 2004 bY ./ HV Operations Deparlmert 

(Able gloss ladders are L,sed 
This matter issubjudice ostne excluslvely In the case of Ihe 
Department of Loboul have nol sh.er e:de.* ladders o=pooled 
conducted .eir Investlgahon Yet. ond with W and 1 1 Ici powei line 
thm reper¢ is or* 0 brief 0/liine 01 .ho wol. but /1. rl'nium loddeis have 
incident been con•dered nece•ory for the 
T•e accicent took oloce al app oil conditions /•sociale' with le F,0 1 •Cu• ou"li'o•wareocaned•noid,10 

mately 1 · 05 on 22 Januoiv 2004 ang h:/hervolt.. poweililework) 10...buirled ·•53.,mpnconduclora¢ I. 
BS ]0......•2 .1'0„Pa,1.0," 

invulved Ihiee cle.ance ass/lants w. • Al 'aff /01 yet list'ucted how to 
work wit•,0 ./. und' thesuperilslon load Ino unlood lodder• hovo Mot) contacted the standby du:y 
of o guil. ..• to le[,r veget/1. IeceWee »ring . this pioceduie omcIal. J Swanepoel, to obtain 
from the vic nity of power lines froiT' i.nder.Sit,Jollion' per. Ismon to operate c] sel ofcut-out- 
33 k: 10 275 W • 'Thekwiril Ele¢tricily lie negotiating fuse links . pole no 8819/86©/1, trle 

with Eskorri to h(]ve sansinve eartn rlearesl point of isolation, in oider 10 Our control sectlon were notified via our fault protectbn at Ihe source . b isolate the polion of overhood powoi laid down procedures of o ·maidly statonsuppl,Ingthe Toigoctore' lines where IM, were roquilod to rep•Wi Inciden' and ambulances were dis 

patched urgentlv but unt,Aunateh, one 0•nori CCe - 11 k¥ incijeni *.Id·lumperconnedion. 
wol<er had paged away und The other 

by ..005 PermIssh was ooloined from 
.•0 who w•/ burn' were /ker, to the Swanepoel afle, he hod veillied b¥ 
1/col hospI+al cn' holo since mode o An unfortunate Incident occu„ed on meons of a line dia@fam thot h 
Teeovefy Ind Feiurned to lighl duly 12 June 2004 l abou¢ 14hC0 n 8enor,1 opening the fuse Ilnk5 a• pole no 

··inen an arlisan assisto" VIol#.1. 
# 8619/Bb9•1, tge day of he accident the they would so•ely isoote the 

gonge, sustained ve•y serious burn& by ove,head line where tne dr"' wi in/,ucted / clear ropolr work vegerailor inadvelten¢Iv coming into contoct witk to under be earned out Mole]G 008[18{l :]1 one of two paollel 33 •,•as kV lines. 
live 1 I . overhecd lines whilst 

physica fuse links ly sepaiated by three ·cut ·out· approximalely on' 
pe/Driring ofterhoil standbY duties 

I m These proceeded to Ines sup@ly Ihe Tengaal the Font whele le 
area lot Is supplied from an Eskom On ins-ruclon / the o 'ector of repair work 'as required 
substo¢ion. •e line requiring oltenlion opeiations Ina m.nlenance electricily Al po' no ....M Motou or. 
hbo been I//ted forother wo/ on ]11/ and corpoicle. on inves'lootion team Maknoth/ ./. a moble 'lovol;ng 

rcut On a,ival 01 5lie the dnver parked led by Ihe chief engineer (operations plal'orm liuck to ilse to Ifu> top 01 the 

9/.0/ 
I Ihe povement in close vic•nity to tne elecli... corperote) Inve/*led the •ad pole./.1 
* ore' 05 1he r- is I nor•ow and Ipcident 

USY Ihorou gl·foro, Lnforlunotely under Du'ing It• •oce' of rmoviiI upwards, 
Or criday 1 B June 2004 at the e live 33 kl lilie. The giound cleaionce Makliel•10. w. wa re,»ted+0 be with 
invesligot;on. the 'rea mancger 0, 1tle sot/ t'e OHS 'cl requi·emen¢s. Mola ir' the bucket of 'he mobile 
Electricity Dw", Benor,ICCC. reported eevalr•g platfoim tiuck inodverrerti, 

The alurni,i,urn •dder was taken off the that staff from the Lipened Hospital corne ./ contact /1/ 1. le 1 1 k. 
lop of the truck In the normal rrannef Intrniec him 11,0• Ihe,0 Is a Doss&•Ilty ove,hecd lines 
w #10. incident by •lidIng d along me •hat bolt, hands cf p Mokhotha may 
runners cnd tren camed down a bank have to be am.·oted due to the Makhofha suffered electrJc' shock and 
10 Ihe w.k site exten8,ve domages caused to his burns lo his orms ond han<]s T99 

honds guing the 'cident, It ra since Eki·hulen! Metropolitan Munclpolitv 
On complor ofthejob,-re cleoronce been established thot to'h 'unds of Einergency Se,Ices was c*ed, orld ./.0 Ils colled ./ older bock to tfle 

Mokhalt,c hove been amputcted afte, Droviding emeigency treatment to luck. and il ros been SToted 11. the 
be•eentnewris·su,dtbelloows Mokhetha In order TO slct>Illze his 

gong 'as to' ta 'eoK ty lunch The conditior he wos oarni¢lec to the fact h thct Ihe 'me clecronce ossbloills lescF•'on of e#I Intensive COfe Unl' of the linmed proce/ded to load ihe lodde, backon N Motourece,ved"orrpon'fromtre Hospilal Ry'fleld. Benoni, for furthei Ihe truck immedla·ely and fo, some Eastern and observatior 
•ecEon. Regional Coll Cenhe of the o phase- Ire/,rent 

ooder w.n loiled nto lne 
out at ver!!cal Clyde Enckwo•ks. Nortb Rood oos,Non and broke clos' Swonepoel. cfter submitting the 

I·oximily Putfonteln, Bonon, res•tlng in Ihe .over ..I. r//cess/rv document/ion ot #ie Linined 
<Ilied oneline hand <•d bu7,1 t,•0 otha, An investigallon by Motou ond Hospitd proceeded to the Wte .nore 
Fengs 2nd Makhelha showed thol ar, 11 k. =mendchons jumper tne acclcent occurred In order 

connector- at pole no, 8819/869/4 Norh establlsr tne cc-e of ihe acclden¢ a 
• The neldent h- bell 'sed to » Roll ..Intein yellow pha• 11// to restoil 222 the power. Swan/Coe 01 

emonasi• to •1 :tol Ihe r•ed 'or buned 09. where it was connected to o noMed Chr• D•y. engineer (operamons 
vigilance )d Iho• a ventle of.b sol 6et of -cut-out- fuse links. and McIntenonce), of the incldenl 
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%,emens Po:e'Trans,nissior, an' Distribition,sgeared towards ur comp'omising 
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util,52 the lategttechnology fore•fect:ve application i. lusiness and i. reapthe 
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ast+cideny=Hon Stops lokentopreve/* the foculence. Thul the 1.60 of o mobile elevotlng 
futo. accde.6 plallim 19 1/t poi.Ilted unl 

&•anepDel discove•d '•Ct tlfief do. 
*werking our]/ have been appNed inveellon of the overhead kie dre# thai T. Achng Ope,anon3 Off,Ce, 0/ botn ...le wo•kplace T. 

Iho yelow or centle phose · cut out· fuse J Binkhorst. Benonl CCI. wa. ve·t>any appllcution cof earths 'ncil oe by 
Ink ot pole no 8819//1 was bric:ged ins,ue-ed on 16 June 2004, to meuris of an e•endable opera•r. 
out 09 +1 e Iho sk•e of 'e 'Lse link 'e immodiole¢ concJCI o .vey ly 1 nk slick, from grouna level, 
openng c# 1. ·cutcuT /• link means of .sing a Il•ie lagic-n to • Thai Ic) staff wi:I be porrnilled fof 
Iher/e' hoc no affec' on the c]¢1107 ph:elli' in'poll 'll simlloi cui-out v.rio•evof 7euson. tobvpassany •=J• 
taken l isolate tie ! 1 <V povve, line fuselln•cs*el(Borwoileroverhead out• TLse link or Isclo-lon opparat•S 
Swanepoel, 0 Ihe 03431<rce of tre 1 r•e isola-or equiwment Instolledir the iris ulled on med* voltage 
Stadby electfle" ""n•ble for the Benoni CCS 5 medium vol-age r,·al ove,lead iine networks, u•iess 

lawn orel, B Taou.,solotedthe power•ne rotworka to osce,luin the condition and speclf,cop/ovolwasobtained#n 
o serio, sluff member " . Iho i,ext polrt of isolalior• (v' sta-us I $. equipment ..10 lepol 

'switch• pole no ./820 In CombrInk v.,thout o,y doloy a. irregulorites 1. oddit:or to the steps already 
Roo® Ind ......ly completed /0 founc to tle Inglnee· (0=>er.lons and recommended. 111/ Invest,/INon team 
nocessury 'epair wei at pole no r.nlencnce)/hillcy, inorder/take 'll ./ 11,8 folow/g new procedures 
B&19/* #eT was ieslcied d miective ineasuie• shouid 01'8c be ·ecorr nended toi 

app•oxlmatet, 18101 0[preal 
Bronk•orst. w• to toke lhe nece$8Cry 

r' Mlorday 1 4 June 2004 the alrea Jolect,ve fneasures lo have the subjecl '• on ern"yee has o reasor"le bener 

onog el. B Lair Dreel ur d senior fuse Ihk at pole no, BB19/B6Q/1 thal tl correc' ,e '.,fr,•k lo bo ur,dertakeri is I kely to 
:30 be endorger Ii.lsell or ony other Icials Day. 80'iurd and Sionepoe' instolled on 20 June 2034. On tne scid 

pe•or,(5) due lo sub.ndard acts or con 
coricucted a site Inspec'on Spec/c dato 11 was osiabllbhed oev<x,d ony 

dihol. ir'lle'll' precaulions or lock of 
ot·entlori wosglven •o Ihe airul}wement doubl Ihot tne fuse Ilrk wos bi dged out 

p·ofective equ©erroni 0, clothru. het 
of the 'cut·oul" fJse link It pole as o lo no, riporaiy iepuJ' by 0 5ta•f shell<•thorglillo•fu5elowork 
8819/869' and P was concluded that mon•be, un<nown 01 Ihis 5loge, In ordef 
iwo pobslbilitles existed. namely ihat 90 ie/o" power os soon 0 Doss'ble 1ne to 2<>ie pu,pose of #•sht[) sipoort ar,I 

durilig the upgroding and strengthening le subject Ights of /'ec and the some prolect the all personne] In tne las 

eleclricily division. SJch a procedure Is o f the .ral nehvolduring the 2000/2001 neverioirna•God 
doomed noces•ry os elecilclons# 

cal,3/ budwel, tho •cut out fuse link A w'tren inS.JITIon Isto le re'lled / ort,bons un foilunolely, from time·to·tine, 
coula hove be. •red Incorrectly OC /1 compe'er.t :peilling 'off •eem./.* Idl•ed •5horbcul. Due 
Sir'ce le said upg•/de, Ihe fuse link corfi,m fig le prev ous resoiulion toker to oreviclm exporierice or Ilico•ect work 
could have beer b•idged out as e bY le M.yoral Cornmil¢ae on / niolliods u6od over years Inev do nol 
Imporol ./.Ir• In order to restore February 90(141 where it was resolved 01*oys regord il recessay to folio.¥ tne 

power .on os pe•siole Ind wa• tho- as fal os practically possible. bo'h r•commended safe ©Derational 

neve, na=clised, . p©le nu sides . eny ./Ced.. 11,0,1/rneo Jrn voltage 
Bal'.9/6 which forms parl of tri switchgear ·ronsformers. isolators or The iequIrerrent / tee lo confirm 
same Ii,cuit o Delta/Stal 11C00/4. V eq L,pr,lent oe swi-ched off 'ested as wrethor ory drcul- b live [meoning 
pole moi in·ed Irans/frne. is instolled .. and be earthed on both 'Ides switched-on) or dead (meoning 
sumplylrgthe·400/overheodnelworl<Ir (where opplicoble, from *hele t cor switclid-010 be,cre being earthed 
North Road Putfordeln Since lt,e yeliD•4 be made -Ilve• be./ work is cllowed cannot be over emphasi£ed 
phose remalned one·glzeal vil the to be earned out The investipotlon team 15 of the 
bridged out fuse link at pole no 

The OPIP,un 'hal witn some bc]5ic knowledge 88!9/869/1. o buck leed wa, createa Investlgotlon teom supponed tri 
ond hoinIng. all pecsonnei assisting 

thioi,aP * trarsfo•me• following iecommenc•tiens of the primar• electrlaans,lartiscns can be mace Bei'on C.C .ea elecircity wridiru .... in bol le red manager anc aware of ibe 
dlvigon dangefs involved ir 

DI•Je phases at pole no. BB19/*9/4 electrlcit,0 and con le made aware of 
bell live • Thot offer isolation of Iny le e.....lips re'led to perform 

hoh/modiurrvatageovernealline work safely on ele.Ical equipmenl Mokhetha wil be cors,JItea once his 
relwork or circuit the lesting of such BWItchgeor transformem ... ona 

ne¤th condition pernm such cclion 
C line riatwor' 0/ Ci,CLit to de· cables 

I. ler- of depolmen/l IrstructionA ' 

rnonsliate ·hat it is oloc•icaly de/d T.eesser/1015tepsare= /4cws 
anci operollng procedu•es. * '90 be conducted Irom gro•na 
pfor•dules A v.ble clicul¢ pe,mit·ed elemell mui */ pul f... be 

level. mokIng use o• a hlg•' voltage 
duflng In nouse switch o•I Ind ec,lhed */I' sessions, . !5 pfoximlty tester ..ched t. c. 

A visible te'+ must be done to 
all.ed thai Molauoia no• comply with extendable operating link stck. 7,15 demornlrde that o cl•cuit I live 
Ihe 8/Id 6-andirig .ucrions and insluc#Jon 'll inele,y reiterate the (r.1ecning s* Iched on) or deao 
proced.es. w.|cl• could he cons//fal star*ioid procodure In piece, which (mec•nir. 2·.cned-om 
a•• oct of /095 neollgerce or• 45//6 Wo5- 04·occept'bleproceaure · A /Ible eart' Is to be installed to 
The necessa• d,6ciplina• OCIion Will De per/itted and put fo•word during in· pietel' t.e circuit 'Im ling 
irs'lluted ./Ing Motou nouse •raining sessions. electricallychaled 
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Whefaver ** poss•le c. # The inve6hgotion learn found 1- op«ailonal STaff. The 6hr•ing Ot SUC• 
after Ihe above mentioned 1xacerlure6 inoccoptuble 11•01 he ••od brougnt the .forirotlrn rily t» vilal in .eventina 
love been fol.wed on' ploven 10 'I elevoteci ploTToriY ·wit• 'i touct•oble njun· ot or Tployaes in future, 
Involved, e.g. a#er tne appilculrn of reach fr•Dr• -he ile€j pe•son und 

to Il is 'Ist> suitable ./le eal#,0) :•e ciruil by recommended that hirr·sel' the three Defore uny tesling hod bee. 
the o:*»3tent peMon* shou. 11 be .®>rd *ecto' Of ....le,9 keep o perlormed It I alleged tal Mot ad 

wok record of 
expected./ clherperst-ellai emenciance to en.re Ihat Il] Iict cor•ply *i-• 5tanding Irstructlons 
on op/licable equipment. swltchwear relovar,1 per5/fir• under lheir control orid proceo•ires w. ict• could be 
&.le'E.'llesord/.=b636 attend such o ?Tesen•/lion. C•risia),od on acl 01 gi= neg•gence 
Condism l e necoguiy ds'Ir' actiol lill le Lals-ly it siould be mentioneo that fle 

1.,tutod ./.insl Motal ElocITIcol IVochipor>· Regulatlors 01 the T Ila lr,vestiosting term acl<no*Jedge• 
OHSAct 'tole -hat for Wor< cn that an obno•nal s./lon existed on the Skioud Iho re5pon•ble electriclan hove 

overnead 'ine .curt in lat ihe yellow or .iowed the p:·eMnbed orocedure 10 di&connecleo eleetrlcal nachinel 

centre phase cut-out I. I.k 01 pole (regL,lulic,18)· 
ted 'be h 'rn /•e led,3 g equipment 

no BB19,·B69/1 was brldged out on ¢110 inat he apporer.I' ./ 0,4/ ioo!/ tne I.I. •%#I *m oo. SpeChiC 
Ine(live)sideof le 'sei•ik.ie open,1/ incident coble hull Deen 'revented duly rriposed on emp'oveis o¥ iers of 
01 t. cut-out fuse link Iherefore, had Inch 1(iry ly 'he All ./ emilper or ro a#eel on the action laken to I&olute Tho down s"or.i t,alis/·mer de·a 

660Fha#.wAeneverwu.ksbbecome 
tho 11 k. pcwar I,lee wi.ing co.guillion ....... 1. 

oul on ./ eloclca, 'lach•nery,.4'Cr• ive condition 01 le line in caJsfr,g .Ii 
I ./ extramely danger'. all has •en aiscorinected •m aL sou•es liwee ptiosesto becomeaNve . rreons abnorrrQ 81'uation of •bfidge oul• dd o• ejecme?u• energy. bul wh/ch /5 Aab# 01 back feeding .gh the..... rot occur prior 10 1he incidert Il. aa*.4,· un u,id with re•efence e/ec"achage, cs Ma, ca to gro Jnd (earth) opening of tre luse linkG by * practicobie. couse plecauMons T> te 
electiclan, Motau. would have For the sole Purpose 01 prevent ·,@ roken by ea/rhng or other meons M 
probably isolated the ine suliele'lly +0 inciden' of this ...re il / recorn./. aecho'le .......clener/' b ./.h 
pre•ent•Nultope...... dod ihot - oral manege• 0, his ¥om .Ch *hco• .cco#}e,F O, Or?,• 
A- tre rvestigatlon the ele:Irlcluil delegated persons in ihe elecl•clt• odjo2ent ©'es.=d nce,inery H •heee 's 
Motou. rnentioned ·hat ne wos going to d'vls on . Benor C¢C prepare an donger meje hum habe i & "ended 
perform a test!0 determine ....s of informalive oresentctior• on Ihe in=den- ond lo p:evern ony etectta mochinaiy 
ihe Ine whlsl opproochIng # /e with practolon./crul .....a,/sh.'e #om baifig c•lowed oF n•ae #ve * 
the h'd'aullcele<4//pla4•oirTi it wth all CIC's eechiclly ovrsion ,•son. %#**on", 

We keep electricity running 

VAMP 230, VAMP 245, VAMP 255 FEEDER MANAGERS 
- Directional/non·directional overcurrent & eart faull 
• Semitive earth faull 
I Ar¢ ...DI 
- /„r/undervolige 
• Ili€ Program/l• 

Unbolance pro-tion /VAm,=•'6 • /,er/unde,Irequenc,10¤dshedding 
/•IN,L • Tenmal cirlood 12.210§73•316. 

• Second hormonFC inrush deteclion 
• Auto-reclose fundion 
• THD 2•10 15 harmonic 
• maaiurement • Dislance » fault indicalion 
• Dislurbance recording 
- Tranduce, ouip.4 14 OH) 

Formore info-lion: • Quslily of supply •eosuremenl Tel: +27 11 914-2393 • Progrommoble mimic 
Fax +27 11 914·2395 • Power & energy mec'urament 
E-"0:400'omp.co zo X60870 5 161 RITCP/IP (/hernet], modlbus 

TCP. mc<lbus RTU••us DP & SA -.•#.vamp ..ze bus protocols 

•VAmp= 
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ENGINEERING 

Of Progress 
Genuinely World-Class 

If you're looking for the mostadvanced and 
reliable upgrade for exisung substation and 
pole-mounted reclosercontrols .... 

LOOK NO FURTHER! 

4. 1 

6.JEEE 

VE-lE. 
1 

The Form 6 recloser control offers optimum 
cost-saving protection, automation and 
control. 

lei: +27(11)3147104 
Fax: +27 (11) 314 7058 

./.OPILE --ts/elopele.co.za 
%11•-4 4/¥¥140 E-mail: bongane@tswelopele.co.za 



Your partner in power technology. 
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ABBis a leader in power trchnolot¢cs [har enable unlity =fomers to impm c pei·fi >rmanct w hlle 
knwring =minmental impacts. Ec „fferworld elas,project management skills and process know- 
how w,Lh ali ex,en,ive range of products, „stems and services, 

* 'I'tansinisMon and distribution substalions 
* High voltage transim,1011 Wi,CS 
' Hig!, and „„dum voltage prtducts 
' Powc·r quadity' solu'(ins 
+ Reactive power compensation 
y Power and di>triburbin rransft,rmerq 

• Utility prcitection and autommon .ystems 
P".cr generation s stems 

]·or more informacion, /1 1. ID please contact IR on +27 11 236 7000 or vlslt US at 
www.al'h.nim/ia ...1. 


