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- . St. . Municipalities, tasked 
with delivering ser'vices of 

...9 the highest quality. on time 
andonbudget. Success 
comes when suppliers and 
the equipment they deliver , 

meet the challenge in the i 
same way. 

-> ZEST; morethan just 

• products. Morethan MV 
and LV motors, matched 
drives, diesel generators up ' 

to ioookVA, transformers 

up to 200 MVA, switchgear, 

-I- vacuum ring main units, 
static and portable MCCs 
solutions and cable. d 
ZEST is the business 11.1 I i 
partner South Africa's 

.1 muni,palities need. 

• •11 A partnerable playa to 
significant role in every 
project or expansion. 

A partner that backs 
hundreds of man years' 
experience with an intense 
commitment to stock, a 

comprehensive network 
of branches, agents and 
professional proiects 
management. 

ZEST 
Motors/Drives/Diesel Generators/Transformers/ 

Switchgear/Vacuum ring mains/MCCs/Cable 

Johannesbul, (01• 7236000 • Cip,Town (020 551 2710 • O rbi (031) 569 7260 
Part Elizabeth (041) 486 1262/1396 • /ddelburg (013) 246 2849 ' Ruitenhurg (014) 594 O450 

Rlchard,hy(03517511607•Tilcharl(017)6381511• Pomon,(01)7236000 

¥A,w.Zest.eo.za 



Front cover story 

ACTOM companies partner with local 

municipalities to strengthen service delivery 
A.OM (formerly Alstom 5outh Alri,a) is a proud panner and supplier 1//he couniry'G muricipol $/clor. Aher rebrandIng 
to ACTOM in early September ..... South Ali,ds toreel ele'rical engineering group was a ..lor sponsor .1 Ihis year's 
AMEU conferenie //d show,-ed Iheirmnge 01 relevant produc and ser,ice oflerings •0 delegales during Ihe /ur.day 
event held in Per Elizobelh, 

DE•pai,ri,]lie i i•¤,0,ily o• Sov,h Ainco's 
lorger 'nur,icipalilies recog'15c IhI= Il,lpoltonce 01 
conhnuing theirhous:ng e.paniion pro,nin ii& 
to ben* pooFer, less/von/ged er,lrflbrlihe• 
-/re I.s •!60 beer, a ileed ie .place aging 
e[1 Jirmenl irllhe'reluctnrily•Ill/B %•I 
to avoid supply Ir·errupticn and Inprovr 51· vi•.3 
.... 5...1 of ACTOM's 

.es#.5 - 

liu•e trnefilrd irnin„i·. gl /InkIng ord C»i• 1, "4,1,•3//i /,8, rmt,mird to 5Lipt•Iy piur].d ord se·vices 
te n•Jnic,pal•es 

ACTOM MV Sullchgor„ 10, Mnple, Ihe .. 

cuuM v s leoding,-nulac-urer 'Indoor 
*40 -* hions, forwhi=h 
munKI.lilies ct molor cu•orrcfs, F•pecls to 
molrl].Irl J,•d ever grow i. lorge market slore 
In Ibis sedor. "We {ind that munici/lihes arc 
sill pluiw "k' ond plocing orde' M 
mair iiluke bocrds for new substations /01 -1 
hove, i yel been built," w,d Greg Whpe ·ne 
collp.,19's morketing and cws¢on•er se-/es 
stroleg• manager thede,/cpme//low·co•hous,/'horm•n, woli'Nonnornlol.•commen•ed JohM,Clurer 

mun•palitie5 c-eunde•cking We ho-een the compar,/s generol monager 'We ore 
..erol .. ..pali-ies are opresel de,nor,dfrol•Industry,nirngond//decline. howeverfo,tunote-ob0veseve/ subslontial 

requr.in.•Ide'.·ne,ronnul .quiren·enls. hui del,luid fromthe municlpalltieshmbeen municipal sub-·lon proledishllonthego 
It Is genar,JII, kit Ihal lhe smaller m••Ic,polilies fi,51(]Ined,Lile{I,beurweonhe 2010=/ Inoddilior. wehoveocoupleollarge non· 
will h• I ./ ivesligo¢,rg sperding mone7 siodium WO,ecls i,lunic:£/ro,ees in neighoouring countnes. 
crl replocernel,I of ©,d geor es these ur,!ts hove /,ch me also ,elp,rg lo see Js thagh the 
5.IrDo:Red Iheir Il, expe·clotions We lu"e Ullyelt sold Ihat overilie yaot ACTOMElect·IM 

currerl 
peded ' 

Ille abli/io exlerd le lite /1 11 e old /.typo Products has buill w e„/Ilent relotionv„ps #ith 
5ec/eorbyreplocingoldcircu•breu/rswith its courners, irwnicipol.ties Ir,duded -Not Munic,pal ionlr•cts on ilch Ihe compeny 

+•pe·te 5ied vocu'In c,•cui• breaters orily do we h,r,r Ihe. inosl E·KimiN,ve dliti oL lor, is engaged incIL.de o laege conlract w th ihe 
1.40/0,7*>,80||compurile'pe,utir:glner Clly / Ts'mone Metropolilon Municipalty 

Wh,le odded rhal *e compory'< products kave field. which enobles u5 to #ove regular wilect enrompoal/ /e upgrad,ng 01 Ihree ex,/ing 
b en developedoroundlocal pradices Oe wi,houre.Mommondoltendto lhe·spec,fic 132/11 klsubs'alions-in,Preloring*J", 
ot the widespread local pioclices,s used'hree· 'eecs. buiwe DIso hove solid longsionding ties comprising Die Hoewes, Eldoraigne ord 
core coble ond on illu•lrolio·, o• how we cater to .1111 4 suppliers, whick 's u Eg kic 10, thot Woh·rk"{ Mubs,al,ons 

this 6 9/:- o. locollY I lonuloclured s.vi/gear er'b " us to remoin cornpelill'e As wit' the fir'· /0 companies ment oned 
11 nade to eccommodo'e both single· ond A ihia ng,or fodor in ourlovourisihol we obove, ACTOMPowe·Tran,forwers conlinves 
Ihree·screcoble•,minohonE,·herebysmp 7in• hove •cal laillinelechnicolitihinthe loieceiveregularcon#ods from monyof Ihe 
ins!Qllolio, on sile •crripull,le alle,•olocu•orrers'requiremenls, lorgerrounic,Folilie, 
We als<> ·nimutacture Inte.-lully Ofc cle•silied boried w by sound in deplh technical •uppoil ./ unic,Fol,lie, w th which we hove controls 

minisbs .,c bulk Ineler,r g unlt' whkh both [rom o.r supplierC he added 1. pi{,gres•€)rli[]vcrempleted'ecenty,nelude 5 
forn· all In..I .1 01 murilcieol 'iel,•0'k•,' ACTOM FIecrical Products h• 0;.0 achieed most ohhemoicrrnetropolikancentes, plwo 
18 0•de,] good nraw,h in iIi ght,g busll,oss by lunll; numberof olhers,1/Include Pielermo·,121„1, 

Sirrillor• ACTOM Elealncol bodu·15 forn,erk |Ondingo nul„be., af „nnii,linmpold ght,g Ge«ge ond Knysno.' said genem monbger 

Alim Siyokh.. the group'' diskibuton Im conlroes w:th Illa suppor of k supplier. CE RennicKu•./ 

Ihof hos 11 6,onches crourd Ihe coun#, i. ghting Ourobilily k c/erithe ampO| marke 6/5 
co,ilinuingtoc,encecor,lgertdemox from At Ihe o,Ile, end o[,he scole, however. the bee,bri,¤[lenedwLIhibe.i[[iri][ling [uilrilig 

municipalies forn,ostolitsp,©duclolleon/ curol|nentby nu, icipoliliesolex•enditureon //of o,rlo·e/Lcloiye;.pongon-topiduce 
new pro,eas hos nod an „vpoo on „•iat,or hgher powered ironstomlers Our •op raid 

M ke Ull,ell. theco•par• i nw.ling Illa,•ogef. contrid ng conpiries, I r«,ding ACT/v power Iranstormers cie row 1 60 MVA, raised 
90,d /'eve osen g. to seelhe govern,le' Power»enE fronthe orevious highes,level 0 45 /VA 
Plocing r,iore #p•oSis on he•,Ce *er¥ 
6, I.J.1.. es. We wDit to be o port I 'wrc. ·esarethermoiD'./fr,Lrbusine5s, Col• rk DI*on, AC-OM 
'|Ir Gibs on redlicing the hugo 00[klog In sc wilh hofdly or, ne, suD/olon p·oiects Tel 01 820.5111 

[14/,icture developmon· wilin includes being lawnched of presert w. ore shorter /1 mark.dixcneoctorn co zo 
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Elster Kent Metering (Ptyl Ud 

Operati·,9 since 1964 in Soutn Afrieo "m ils base in Inhannosburg manufachira• Id supplies a comp•ele range of 
con.entional elecfron c el/clcrly melen; br ras•den/. commere/, Induslrial end r,wr ig app)Ication5 en oddinon wa can 
prov,de a comprehensive rongeof AMR o id Smort Metering solullons lor 'es,dr•tial and three phose Gpplic•*lor• Jtll sirg 0 
lie•ofcommunicalion infrastructure .ns 

Residential 1-,2* =*-11 Elmer Ingle Phase, 100 A res,denlial kWh meters previde a valie• of 'b.V=LE-4 
communtalion sprions br All,12 and i=1 Meling Aps,colions - 

• A200 - Simple klh Meterwilh Mechanic<I Register and Pulse Output 19-1 

• AINC. SImple k/h Meler with LCD and Irdo Serial data OutpuT 1 
• A220-Complexk//meterfornmeoluseand///Imum/mand .. 

applicollons with Lood Pronling, Seriol R5485 2 way Communications and 
Pulse Output 

Three Phase Commercial and Industrial 

Elster Three Pr:ase meters provide o yariely 01 communkation oplions 
lor AMR and Smort Melering Applic/Ions. Me·ers co n be supplied in CT 
Oper€Wed or Direct C/inecled Iloo A configurotlons ond con be supplied lor 
oringeofne•or<con"Mlions Els'r•sosuppllesorang'ofsuppo•ing 
communicalon accessories such a GS,WGPRS Modems Ethernet Modules 
Flog Prooes etc. 
• A1100 - Sinlple k/h Meter *,Wh Mechanical Registeroplion and 

e. Pulseoutpul 
• Alloo simple kWh Meter wilh LCD and Irdc Serial data Output 
• Al,40-Mulll:unchinmid,Ingelow,ollagee/drlciwmeterwth LCD, 

Imd profiling lime 01 use Oid ma xirri Jrn d emand registra tlon ond RS232 
*/ daa pod 5 J#Oble / complex melering opplicalions wl/ suppo,ling 
communicalion accessories 

•• • • A1700·MLtlfunctiorcomplexeleciric,•meterfornmeoluseo,id 
Maxim# Demand opplical,Dns wilh load/Instrumenlollor Prdling, Serial 
Commun calion P/, Pulse Oulpl]Is, Ins#umenlalion, suilable for CT/VT 

• metering applications That require higier occuiaty 
4 41 [Closs020,05,suppoltedbyivarieVofcommunicolionaccessories 

Smart MeterIng Jock•e Pienaoq./..6 
Solulions lor 5marIMeler ng "e ovo ,/ble#om Els/r bosedon 1. --- 1. fcrtunflerinlofn•••·a•e#.1 

our lock,•pier,cal-- £ 

strong trodihon ofcor//91 melerIng, load manleman /pple ",1-011 Wen*Long 1 
con#00 and communreamon lechnologres such as RF or PLC which wendy....1•/- 
prolde Ihe building blocks Ir the provision of powerful flexible Tal: 0,1 4170·4003 •• 
and failure rkh Smart Metering Solullons Ihol enable operationol F= 0114704966 
emciene' oplimisation through implementotion of Ihe Ictest laf ifls 
ond services 

websile m•/ElermMeing.m 

-Sm=€•'&-Ii 3,717 
.. ...... elster 

... 

. .. I M.lf. n,1,•o,ly 

r 



22nd AMEU Technical Convention 

Index 
lonfcover story Nafronal Code o##.. emergen' load 
- Int..liorlrcrn AC-OM. 1 redu<tion 0/d system restoration practices 

b, R G Kochr J Correl/ Esk©m Hold .gs A Dold 
Ilcoming addresi eTiekwen, Ele/ric,·*. D .ro s u,•,lhlo r•ze Mur,icipolit• (AMEUI, 
- fanister c· Ene•, Dipuo *s.. P,on NieKerK, EneS, Intensive User Grouo, K M Motoung, 

NERSA. M M... ...%•of Pul ia Eiterprise/ • 
Opening speech by AMEU president P Jo4nso, IRS Pro•ec+ Mor,aeeme' Agency 
- AMEU '"53"1 S, C,urron..... 82 

Voltoge pow.er optimisation: energy efficient 
+cililies for mullcipQIilios 

ase, monagement. inlerface belween the - by A j. limer. Powe· ellisa ..90 

bus,nessand fhesys/mused 
- Dy ·i Moslert, Cit' c Cape T©wr . 10 Role 01 human risk-lm king behaviour ond 

legislative "ndords on electrical incidents 
Enginee"g en'ribution policy and effed'" - »•i le. J du Toit Saftek . .............................93 
implemenfotion 
- jy Dwayne Boke ond lonie van /4 /Mh /huze 
Municipci,4 ond Mejo Eogi,leer'/ Procficai penpe/·ve of Ihe RED buspness model 

- Dv Dr :. 1,0 de Bee,> EDI Holdings 08 
Reinventing old gridi - tok;ng slepsto osess 
1 4 risk of failure 
- Dy/LernbedeondS Xulv. Ciliberioho,nesburg. 25 

A faton irwolving ¤ subcontractor " a 
substation construction proied 
- by Dwafe Bi er. 'Mhlo/ ze Munic polilY. · 10. 

Compoil su6stotion soluions 
- b, Chris de Kick. A38 Sou + Aff ca 29 Safelypoper: an,ncidenlarlsing /0/cn 

illeg'lele,trici9connectio• 
1he•olutionof pre-wid metering and load - by Mark Donoldson End,mer Municipolity. 103 

control systems 
..36 Sc«.. con n be,guloted; - )And,510.I, Lon/+Gyr.. ... ., 

- Dy Roberl Ferrier, 8/010 Cir, Municipolity i 04 

Fowerquality po//1 - a practical web based • Sofe4 0Pem,lons on medium volt©ge switchge©r PQ monagement iyBIern - e Borri Cossr Als'em Protechol c/ Con'rol, , • • • 106 
*Willievon.,.C-Lob.............. ........... .00 

Stadium electnc•supplies - an assessmentof le Bushing fo ilures in medium •.ollage switchgeor spee,/don and ridin,u 
w C vol Hee,del, Ct, of Cope L and A RIerson ov T R Edrrondson ord Dr C G Corler·Brown .110 E'om., , 

EA'1*clnoic:g,5eraceL.... 44 

Lissons for the 2010 MFA World Cup Soulh Alrice 
South Afrkan Distribution (Or,d Code ph05* 2 bihe 2009 AFA Confederolions Cup 
implamenlolion - 0¥5, e|OX•|L and Xoloni Lembace. C,/ bye·, 
- 0, luch Nflanhlo Nladi NERSA. 5D 44 Bhono Eskim, Adc# Pobe Ce/le:. 

and 3/ 80©ysen, Tshwons , 113 Elecrkily... . , 

Chollengesof providing energy infrasku¢.re in Re•woble o big energy in South Afria resources. city reseorchand prol"s - b, XLe,nbedeordlulu Cl-, rowerJoh/•lesburg 56 
- by ProF. J . "n Niekerk, Slellenbosch Jnibers'. .. 121 

Skills development and slaffretention Legisla•ionfB role in p•omoting the acceptonce of F innrl Vermoilk, Nelson Mordek 60, Mur ..59 clpolity . renewable enerlinloso•,ely 
- by Neil vd Mele, I. Telemanagement of public s,reetlighting Eng,nee... . 122 j 

infrostructures AMEU Engineering Members list 38 

- by./.5.....0 6• •EUAffilialeMember•list. 140 

AMEU Honora' M=bers list.. 143 Non-lechnd losses - how do olher ¢©unkies 
tackle 'Ne probiemf AMEU Post Pre3Jden,s lisi 143 

- by F i MI'loid, PB Fower South A{ncc, d Mike Emnerton. = recipients of AMEU Certificotes 01 Merif 143 

.Powe,Hong.. . ........ ........ . Ad.lisers list 144 

Editor Adverlising Design & 1«y•/ Nt,lished ily EE Publlsh•rs (lly) Ltd 
Ciore wor Zw!*tel' KII„ 01;,el, Honli Boles PO Bo, 458. Muldersdi,11 1 747 

16101 1 543 7000, 1.011 543 7020 

AMEJDro¢-19.5 2009 3 



22nd AMEU Technical Convention 

Welcome address at the AMEU Convention 2009 

1 M "3 5incerely believe •hol like m¥ 
predecesm, I=/sore'yor ·ne Associalion 
c Municipcl Ele/,cal Undereing, 0, an 
imporlan· skkeholder, especiolly ot this hme 
06 we gropple w;th tne chollenges Ihal the 
electricily seclor fom. I •m sure ihot oll 
©. us will ogree 5/the momen• is irdeed 
cidical The electricily "Ck>r has never beer 
os vulnerable as iti' today 

On fhe supply sice. ou· pov,er s•onons ore 
pe/ming Bib·oplir,0 I• asine, edged©/r 
to their end / life. We hove storled to see o 

declining systerr Dedormonce no•il•conB,5-en· 
wilh 30.ond 40,carole plant. This hoppens 
at *he s... tme iho· v.e seek to sour 

economic grcwth to level• I. are ,•po•on• 
for pb creolion end pove,ty eradicct,09, / 
wei os in o period 6/ we orespeophead,•g 
,•clioriubgoi.er•,ent·nsteerci, Ii, t,you· 

of "eeo'om =zecess,on thorcho,le.ged us 1- 
soseverely'recenttimes, 

We must slimulate growth 01 any cost, and, 
ontheolherhond,·odolholdepends,orgely 
on our abilil fo provide reliable elednciti 
wpply 

We hove esponded 10 The 5Upp|y side problem 
byembo.king on •he biggest capHol expam 
programme in ·he hisiony oF ih: country to Ponrimh,E 41,nisie. F•,7obe•h r),pun P,ro•, mi•,eer,f r. /. 
build pew power sifions. Th,3 exerl, upwarc 
pressure or, ele'.2/"// cod Il loppens 
at a +Irre when about 24% of our houieholds 
femain wn·electrified. As mertioied earlie• I orn told thol ·he 10'al cos! 0' the municipal besi ooslures ¤nd core lor i: •ell. so 1.1,1 
0,3 0!/ happens In the woke o! the biggest elecirioly dist·lbul :]n ,·11,0@truct,Jre back p con con·inue giving n· llc 10' maiy,nore yer,is 
eco•ornic decline ·he woric 905 seer slice „R27·billion Pown#egoingt©dealwit Let electne' .pplyprovide.#nue an.Iso 
Ihe Greot Depreision ofthe 1920s. 6 estmoled /7·billion. or He e/im o / tio•,e good and relioble i....dure 50 thil 
Ladles and ge.Irler,en, we c Il 'ra. obout the '5. bi lion n bid debts d we tc Ine low '60 sippAy Is gor dervp'ed. 

mobse 01 unemplo,ment in Sout. Alrice. cominer ooym.nt rate ond ,eloled c·edit Con you mag,ne Ihe impot, af ¤ power 
agc in/ which le pres,der,1 hos mobd ged 'he control prob en/ These gre ilcking fime clsrupt,uil In June ne/yeor, right in tle middlt. 
slate moch nci bombs and cleod need our combined r ilin World Cupe 

effors b corsolidale municipol e le,ncity Urequal services to o •¤ptive domes-,c Wehaveheamnbi,ull•sof po•e IliM!!I,/1/, 
undertakings. 50 1hol ve con maxirrise and industnol user This legocy siems from ul,or ne•buig and =ter Mis These 
economies 0190 ond provide rel,Ible the poli·,cal of©cess of m·ional •anon o reully I,ove become s' commonploce thot ·47 
..lily municipal,·,es. Fof ihose thot do supply. not remember, ore / „plorral,coladeep·se/ed pic & / 

li rrwre 10,•,1 ogn.-'5/lohave Wamuld,6er•onglelherelolivesignificaice -lie regulo or NEIA is ovemhelned br •he 
mofe•han40010[•loulhoriheslhol,YO•ided of e*ternal 'clol on nvest,•enilro• those sheer numbof nliepons. that & "94 loto,0 
.%*al ..ices ./.rer,dernollolhe;ador. 

provisions grde, Ihe EleA cly Regulction 
The disparily in Ihe sernce prov,s,or lakes o Electricity ser.Ices areo key revenue gelerotor Act are under·n ned. parhcu Irlf licellce 
numberoldFmen, ons. worh no,Ing Herecre for /u„cipolifies ar,3 iherefore need /0 be condi·ions I an sure Ih¢t yo, ivill agreo 
elernent,suchos prioilised We neec 10 .vork together With wilh nre Ihot the pint of introd,<ing low 

ul, 4 I Cred... lessof municipal,lies Ke sure 111/ tlie REDS orixess is s thot they rrost be w orcedl 5ue i Ihere 
concludeo ir Ike bes!,nterest >Foil elecric ty thiS musl be normmisolion N sorne 5!/* 

• ./.-16 
d,trioullor beneficicrie: e g induslry orld 10, the soke of lhE. el/fricity user and our 

• /.vice jiondo'<35 housed econon, 
' Moinlenonce bicklogs Munic,ralitle& r.wsl Ireol elecli,cll, 5wpply WI•el, N[RSA ornownced o 34% 10r f 
• Free bozic eleer,fit' provision os „pirse,cow //give,lhe ilili. For,110 increose o·ler ihe E,kon applcotion flls 
• Qu.lit, :I. ie,.... conlim.4 producing milk yuu m.,61 gel i• Ihe rmunic,polilles prudently passed 'll. ,ear. 
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Sub Sohora Africa 
Genera Cables Sub Soha n Africo with mon,focturing 
fccilities in 46 countries, Al,co included) hos the ability 
fo manufc:fure cables b 500 W Therefore. ind=nes 
huve access to global ne-worlang unit; and monulacti,Ing .• 
locililies. 

Throug h OJr ACC<Ing ano distrioutior company - Nationol 
Cables (Pty) Ltd we have the obility to supply locelly and into 
Sub Sohorar AMca. m @42 • 
Cippe' and al,minium cobles such as XLPE PILC. P\C. 
ABC, AdAC. ACSR ond OPGW ore sold le utilties for 
generat on, overhead ond underg,ound trarismission ond 
distribution of power Also available zo' the energy sector, 
cables such as suomersible, submanne, fibre optics, building 
Wire. HO7 rubber relcrdart, low smoke and smo,e free 
coblesare marufocured to vcrious local and international 
spec ficotiors such as SABS IEC ord ore leslee by Keno 
and Burenu Veritas to mention ofew. We ore alsoable to 

ofier cooles mmu actured to qaolify duly free for SADC 
and Ecowas courrn". 

Clien-s beong to sertors quch as Eskom. utilres. mines. 
electricolco mira rtcrs and wholesale s,ollandgos. developers 
build ng ond construction, mines' -ele ommunicolion 
anc renewable energy sedors Our moin export' ore irlo 
Sub Sohoron Africa. 

General Coble - Sub Schora Alrico 

• The,mo Bo'hA· }27 11 824-6030. Fox: +2786 2 0-8298 webs ip www generolroble·cam or we.notlongleables co zo 



incfeoseon+othe.ecific,Nconsurner o. :de ophorb for momple powe, stbs lociesondgentlellen ir, odereswovldbe 
ic sing t„5 n,¤tlef c licolly, as i# mentrs h of ,or,ous technologes. and demond incon plete,f Icidne,updote,ouregard,ng 
thewoy-unicipo ihes co,Idhovecushioned s de ¤01 Dns, porticularl, energy efficier, ·he *Ds process As you might be own·e, 

0 ind,ge / Irc whisinc.eose. intervenliorE lintend tointrod•ce 1.,lilion tke ConEN,u,ion ' 7/ Amendrnent B,11 isnovi 
solur water hemers b> 2014 M a clean in Ihe po'on·ertcr¥ pole• 

I om elerr na '0 9 Toriff $•ructvre Ihot 
15 iergy Iniliotive 'hok inlends, cs f©r os 

p.©viaes cross·subsidies be*/eninous""1 M pos„/le, to d,52|00, 'men- wi I comn'nicote Ihe dome,1 process c wole- healing 
Col'5Urners ord do·neslic consumefs. In trorn me elecirical lood. Energy eflicieic, 11,1 -st be lollowed -0 er,¤ge w, h 

terms . .lich the re. nue requrement imerve,lionsotthcdor,1.klevolron..4 stikeholdersos rigorouslb' M re qi,red 'rder 
emona fing ;rom le fskom increcie is dra#r be e#ecled /•h ir·unopol ....& ©urce.!.tien 

mofe f·orn non.domest : rather 'm froi 1-riobly tho renpwolle energ, proleas Weare'llow/reth/·therearecppro. m/·ely 
domestic cons'ne·s orindus·ries. ore IDc¤led In oreos where ihe blagest 2000 different 1/riffs n th 506/7 ond ve 
-¤ king ¤00/ FBE, we ult k,ow Ihol th 5 need for employment ond infros ucture need to ro„chcate // You tormul nove 

ingtrumert wos ir/0/ced more *an 5 developmen' - locoted bicipoli·ieR 's wm irice 5tructurns lor ine some 

could in .suring access 
years ago Io ·nodercte poye,ty 04,!9 'lay I Ile. role one service,/ciecountr,+ 

10 Ignd, environmenta| 
connot exaggele le impodart ole that .poet 05595'ment 

·he d,5/ A. we uo Ihis, *he reed for ccr•solidction in conne(·ionto butior nelworc. locol 
FBE /oys in *e lives / poor Sou& Aff cons, con·m'ri¢y mobil 'aticn "e distrib'tion jectar musi nc· urdermi" eic. 

is ·he nstrufre/ 6/p enough ·ho,gh, or ei her muilcipol "bility or 'hei· manila. 
could we co berer2 The socio.economic 0©en·,01 ar,0 impac 

0, renewible energy nust be near sed Our Do,ni of depinure Is /1, mulic,pal 
The exlert to which FBE benetits eak -0 *roigh cc laborition *14 nuricip©111'es urdero<Irgs 0,0 not -ble In he c•rrert 

non.quai,f,ing households is o matter & di'insotion We Ast cddress Raipi| 
I ols/,rlend © mroduce uider ·he 

concern O oenel,ting ·hose whc il sho•Id conier „ wnere they ore raised. end 
ovsp cesolthe Notioral Eleclricrt• •esponse 

nol De be•efiting An gnolys, 01 tne FBE 
Team INERTE / which Ihe AME/ s porl corrmon ground rrus] be soug illo move 

submissions b, ne·ropolilor municipal lies I Frome•ork for forwar© power cor 5...hol. tie 
indi•otes Ihcl •hilit m" Ind penetrotion slondwd offer'.In th s mo>, we hope to Mui,ic,pal tie• occup, o ver, crilic,I pd 
are satisfectory. up to 50)A le.ks. our och,eve our tolrge,or an riggregole saving „celectricily Valuecho,i, rd n myopinlor 
economy cannot suslain th,5 ine•liciency „ wireril eled, cily coriumphol leve 5 theelorin. 1, disl 661!00 funchor Feeds to 
Sectorl 

I also wan·lotke·hiB ©oporlunily to thwk be e,eculed ir c coriolidatec nnomerwith 

Lad,e5 -d genlleme,0 /,e low ele r,-11? }ld congratLI©le oil munlipolities thal improved reg/utoryovers,gll. 
for 8 hos ob worked ogginy,Horts to we have converled Q I hc usehold,10 CF.s aid 

To he Mode skip ofthe AMEU, «0/ ·c 

elearicity more efficier,tly, pori :u'arly n lie encou·oge oll others ·o to low sui· Al t,e 

gme ·ime 1 -u d 11<e I ind,=te /"e posea numberof cho lengesc'you c• Jme 
indusfrial sector 

Ne|5cri Mundelo Metro is o good e*onple *f new role 
Some could orgue Act 'ls scemi•gl' of o local govi-en' which ined ·s Will,oubc©bletoensure holeverthemes 
perleck sporm Is Dor 01 the cycle not ini,oduce solor.cler g.me·sio feduce the rennc!eof muric,pol elect../undelk.kng' 
s no· vilogil or 10 The 5041' Alricor cod of ham„ig *cler willi eleclfic,4 We ha he criticalnnuss of skill: recessal 6 
ale'ylay se:,Of. When the 1986 De Vill m a l kr,ov. 1hcl ge,sers Js€ le bu k of •he p. den· se.ice F·ovision' 
Commission ramerdedtholt-ffs,Tlus· hou•ehold energy ore•clrici·ysu•ol, 

Is be notionalised, 2 + pos be for Youto er,sure ·hol you wos ir ·es porse 10 1he The #ion b, Eskomfc·on increase in ,"uence d in ws 'ring thai sorate energy monne· in which local nuance5 ,•eviholesolee•eclricitytariff e*ert your 
Isama·ferlhoi 

efficiercy becomes on inte@ril m opelied as Ihe network eioonded needls to be pcrtol,our out In·c proper pe,pective, in 
of action Md .101 will orde, you io oddrea itent con•ems obou· progrwme he 

88 thol as N mah in 146 post·oporine d do ·c overf or * ind supoly 59"ages ir le short 
gent 

e·o, we are now laced wi/ impac 
concufren· terml 

Mpply ond demor d 6 de proble ms which Gd,®3 -d genderren. 1 rrust re ermphosise 
InJrici/|ites ars ce,Ircl n ·e,/Iwing Our Ili· I do nol ugree Ihot tar,{fs n,./ rise With regerdio moirten-ce bxklogs n.he. 

Infraslruc*u.e i, deleflor// /# 190,1 rop.4 as 11 is will leod i„ uninlendec 5ectw, 1·ow con we Irnpre.e the quality o· 

we :9 pu- ireosures in plice to holl he cors/'wieS' I. /05· 01 wh ch mu d be sevice 'o the eleclric,4 U 5 e.2 

deg"dol,Qn' We 'ieec lo work logeth" odve,seeconon,£ imActintieloceolthe Is 11 ,o,r i.te,11 Gn to we•k closel, Witb 
recession •ve ©re more closely to addri/ ·his correnlly e,Der,encing rn, deparlrilen- on issue; 01 commor 

A' indicited pre'|73|9' we hove s oled 
concern? 

progrornme Director in m, maider budgel • pron·55 10 provide 0 35' on For 1he 

vole speech 09 23 -uge 2009, I node ind,gen/, IhrcugE the elabora-,0,1 of the Tno pw „ palion 01 ·he AVEL' in NERT 

I lur.er of commilrile'll Ind 1 I Inr ./,clng policy fromework ' slt:ture·or Hs INE,horel Elect' clly Response Teor) 
the bjuding of new p.#r sinhons wfl· such thai Ihe hdircni cre nsdoted from slruchures 0,1,1 various other eiectric'•, 
govenment p©lic, I incicaled,hat we will incfeasirg electricity lorills reloted for•ns,S [rlical Is we iaint • seek 
be promulgating c new regu ./. rl.ng onsweis 1• Ihe probler,6 ho, 80,•h AFFIL• 

As /ove as<> ind coted, this strclegy 
10 I. plcrining frame,wo ·k for new pear requifes *hal we ·nust wo k together .ith •Oces 

5*"mr 1|" pmorement pforess 0,/ the ,•lunir,FC,| fie5 • 1|,0* we dc not Uncerfrine • •.g„,• „ite,ouiouselhef s¢oppor·unlly 
roles ond •spon.es of ,80 re:pecN•e ourehorls . wilh engoge ly deparflner' 0 ' on, Issue 
pla,ers *oppeol to/11 inuns,palilie51%:hat we 1,¤tseeksm,cl•pritionf •d|Irer™14/oper 
The Inregrolec Resoarce Plon, or Country shoold communicole clea,1, ho,v,he toriff Is to any suggeslio,ls 11·ot wil Imp ove se·vic„ 

Eleclricitp/Powe' PIn will be €oze·lec sfructu·edo/whol nformstheierce/cge delmiur Jlh"eation'[abenerl,le for 
soon, Th s plon willind cote 0 'hes,pp Y 'ey cl'arge a I our people 
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99nd AMEU Technical Convention 

Opening speech by AMEU president 

N sindeed In hooor, priviege ond ilessing 
for me os 'he Pre'idlent 0 /e Associolion 

ord Gn behalf of 'e me™bers 01 the 

Execullve Commi¢tee to exte.d o warm 

wei:orne / 7/u / 1/ this 22 d Techn,/ 
Conven,ion olthe Association o Minicipal 
Ele/ricir, Undedings 01 Soulkern AInco. 
(AMEUI 

It,so pleosure¢oseesomB delegclesinthis 
werrn ond Iriendly city 01 Porl El 2.beth 

Lod es ond gen,le·nen, this co/-rence 
themed,Improving the Mo••gerrent of 
00•.lect·ici» Resources" comes at a time 

wt. ue hoa numerous challenges n o,r 
n dustr¥ 

Someofthe mgic.i,suesweoreoddressing 
re,olve aro.Ind Ihe power constroinis 
in le co,r-r, with le associo¢ed Reed 
to red,ce energy consumplon via Ne 
power conseria·lor programme or PCR 
the implemew·lor of energy efficiency A.. 
* .M i,itiotives, 06 we|| 05 |FPs, co· 
generotic• ond renewable ene'gy feed·il 
tor,Lfs. Thesupply'ide fecuirestne plor'ing 
knding •nd ccg•ruchor c;new ge,e'oho• 

I.i,Gii,ioh. AMFU&rwirr' copocity .,·h Ihe re5u|1]9t pres5ure lo 
increaseta.,h which i, 10•pc/la mongst 
our ' Jik>me•S 

Th,sis fecing usosourcow/artriestodea po Ilne•skipg omo n0s••he *66 - Ms Pelers w,0 i. Mionoto abcu¢ 
with the rrpoc• of Ihe g ©bal Mamie of u'rios' and crucial importonce :cr·he reslriclurl'q, renew'/e e ne g, 
decl ner 0560cloled,ob losses, mfely Su5•oinchilit¥ and Ponslormola o· ihe e'E,c·rificalion ord mn nter•nce backlogs 
isguesondle,hieo•cl climaic»ge + indusfr, especioil, inligh·of the wrent w.im,ke o "rikher 'crocceolng our 
complicale ou· live• energy ond sk Ils shortoge ond wilh the in,dolion Also He· Excellence, The Vomr 

Rd th 5 is not all Tne finon,1/1 vigbillty dounling Bk ard chalenge: 1ho- he 01 Nelson Mond" Bay M.nicipclit, for 
aneid ho•ing ·his rationol even· in #is beoutru of non, .unic paliti. i' on ircreall• 

worrying kierid ,15 we ce/ wilh Ihe possible I •rus' ·hal the popers and discus•ion 01 lis c,4, -he excellent ·som from 'he Electricity 
oid Energy Di.eclorati who hove workec impoctof tall»Con•,+wier,Ailendnil·r,1 convenhon will Issist ..c•ging lese 
with such dodic/,on u moke Ihis even 

Bi I ./ i, des,ed, am=g other *ings .c pomle„hlps ond the monogemen, oi our 
I success, he 'fliliates. Ihe elecut ve 

.eed 'p the reslructull of *rindus. resource'. 

cou ,£,I, secretanel, 5pon50·s, stckeholcers 
to create lesix RED. Berna,or caoac,·, This coniention Is rot /11 about 5erioLS in le i..... 5....r dele'les Ind 
problenls. be they enewy. linonci,| u' discussion #d the AMEU w oiso ='idec Col'Qgll/5 
humor resoorces moke -96.ing ou' 'ornetunendenio,mento5 wege¢·cknow 
rescurces • well I cs o#rocting, relaining welcome 0•ch olhe· beller Yeter=, withthe ,ou ogr,ir,lothls corl•efonce ond 

sports I hope 'll Il will Irr,Ve . be irfor,notive •nd Iro,nIng our scorce .kll5 0 huge events, the -" en"able 'Iirole5 beach 
interu•1 veand o Lise·ul ploli••r. / . onge chalenge .py-ho sledbyour¥,orderfuluf·ilic!®slg5 
ideos. 

Ar 'ing from 'he "lionel deboles or these night, tonight the E.ecu 2,ve Moyor of h olson 
Mandel/BoyMurnicipoli·;-11/ id,rgtne Once ag-n © wour welcome /0 

ISSLes, If is qulle C|ear that there is on 
1-Ic reception followedivour Broodwny" Nelsor Mondch• Boy and 1 hope yo, 

immenseomountole'4),1 1,1111' padolthe 
gala e,er,ing tomorrow, Ch.r spouses hove hove o rrerlorable 51oy cnd on excelle,11 

st'kiholder-Invulved in Ihise ds/tes ond 
a worder·u·.© doys of en,ovment ofead con-arence 

we 01 tie AMEU ore prodlo se, thai »e as *tocklelkeinduslf,issues 
cre Atively per,ic,poting r mny o· Ihem We /·e Mede wise % & •he re?ccrlecNon 
wil c rep·e5ertative or more on each of I look forlard ·.thekeynote presente'lon of ocrposi,bur ty 'rierespons,brhriforour 
t•ele lorn.ol cornmiltees 1,0,11 our M Min,5+er. Her Exce lence bre " Coeorge Bernord Sno•4 
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lIErele-ctrrc 
CBI-ELECTRIC PLATINUM SPONSOR OF THE 22nd AMEU TECHNICAL CONVENTION 2009 

The CBI-electric Group has been In existence for over one hundied years and as a resuk. our greatest resouree ,& our 
experience lahavebuiltadiversified/oup©f hightyverticallyintegratedio/pinies, eachwithamlorfootprint,ndifferent 
sectors of•he electrical andtelecommunicatton indusiries. 

One of the key cornpelit,ve capabilities of the CBI·electric Group • our com,wrnent to the continual developinent of new 
technology and „1/Ilectual proper[y Thiscornmitmentis enhinced throfh our scructure, which <acilitates the sharing / 
information. Tagecher we can analyse the laist crends in technology current and future market conditions as well as the 
economy This,•loworoproviderhebes, possiblesolut,o• forourcustomers 
The CB electri• Groupls a m offour companies united by a common v,5,on 

To be your partner in infrastructure development. 

Cal-electric w. the proud PI. num sponsor of the AMEL 2009 Technical Convention, in the following categories 
• Registrat," center and welcome desks - Branded Laptop bags and La nyards 
· Cal-electric Spouses Programme 

The event dra··45 all Munic,palit- nationally and CBI has been involved with this function foranumber of years On arrival 
delegat€5 regi,iered Chem nanies and were „sued a CBI.electric branded laptop *g and a lanyard for the name tags 
CBI.electric inade a tremendous mark at the Convention The visibility of the brand could not be missed with the s,and layout 
and design. which atwcted a large number of the delegetes, which was especially ber,/Acial to CBelectric's imle. 

The Se[ond day Spouses programme ha always been 6 highlight of Ihe AMEU and CBbelectric has been sponsorIng rhis 
event formanyyears Thisyearcheladies weret@kenthrougha difierentexpenence.onarrain ridero Chelseaandeach lady 
received a goody basket filled with delectable snacks. The sp onsors hip of Kruger Rands a, ae Gala evening was che biggest 
draw card for all dle delegates and ,& now welt known Three lucky w,niners walked away with a full Kruger Rand. Half and a 
Qu arter 

ts. N 4' i •* • V h 2.2 ; 
21 

Fi•..Al 
¢ 'F-=f 

Patr,<1•50•.rrinliy *ul,•I,Euvu, 'lie Gldeor}H,lon,luh,IdingD.c [h€5•·anr Mincy Aus•,I• handin• 4•V• ••••hirl pill® · a 
*•prize a Ful KruEur RI,•1 prize #*er RaM Quaicer Krwzer Ra. 

Cal-electric wi# continue to be the proud sponsor of thir prestigious event. 

1 -Illillill--0- RE LNI It'l 
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99nd AMEU Technical Convention 

Asset management: interface between the 
business and the system used 
An integrated asset management structure is the key /0 Ihe success of any slruclure or business. WI'houl a formal 
fromework in place, you will notsucceed in ge#Ing Ihe benefts required Iromihe system+ 

by H Moslem Cil / Cope Tow.. 

Oneolthere,•sonAIial•r•,redclive7·Oils over looew s,stm. Four yeo·s lotero Foces5esdo fiesuppo• ou,Migress.· 
in o mulic:pol eNironnanl is thi it does lisk ni.5•5srne.+ .as performed aller r *09 - Res·rucl,red,clf.way. then :ropped 
nol Kfk witi In integrated sy/em 'lotof *cove•ed 'at we could not ge' oroper 
sfand olone • s"ms) 0/hes,s·emin Nocommciapproochlocap/re dll 'se: repor'/011/e "er Each uni·opefole 
nolcofrectlyimplemented Tie es/mlt on,ts/*ondtheconfideicelevelondota Coinojdeler.,nenumbr/:00rocured 
* wse does nof supp• thr manage ne' l- is wremely low. Alihough t,ere are Docke15 • As/1 dotabos, is supposed lo predid 
asse-5 il giveg prelereice •I ·inollcial 16sues of e;zell'r= / the sys!er,1, it is nc· ocoss +he 'imber of :·If recuired 
rolhertnon moq 50·e t i,]1»·e //ingbloCK, whole 'slein We identified ·ned,uni vel/ge 
inteicate ond supporteoch olherardioss on (M•,ancle. ¥01. e[Mcs/oilotpro,®c,10 Whal do we wan* to achieve 
masMr dolo . Delin ition 01 noste, do , sluble identfytieproble./reos/,idtudillds- I Tohaveonesource•voilloleloco.re Io lho remains constart, reflecls i# buil into •he p.lerns do,O 
configirot,on ond 15 'sed for prevenlclive 

I To moirtall ./inmnonce RIsk pans assessme. equipment 

• law 'fatist :' 
Despive numBrous requests -0 r,creose tne C'1910; Amow 0 +09 aowr approoch ro 
mointenance of • Gel o:sets' the repoi from lielormonce dcto quesi,/1 s·•Il 720/0,}OUre55el 

remains Ily does it rot im' ove?" Th, • Do' M//10·0 911 
Incude 

is across the board, not or|, relati•g to 
• 

electricity Wh, dor/1 Nocommonoporooch Con only hove on •ccurota version Ae we use the s, slern os poit 
trul 'thedecls,on mo'Ing pess? *on-r • Cannol ceterm,ne lotol nwmoer ol 

i' c|eaf. aise·5 we connogrusl the,nlormotion for Developing o busines, plan 
dec,•ion making p urpo,25 and 111 i rs wh• • No Finor- report6 0, 0-ts SAP iyslem for CiM of Cape Town 
Sne•ses sloA to boy stond alore Mns • .lue el /65/s 

*5fe'dofer,¢ncger,ei; 
T•e boltom·line ,5 hi Ille fo•u-,ioi -out • Pegress repcls Uork orcers - open, 
mosle' dato in oil oma, We musl mck€ close) • Fuidioncllocction st·'c'ure ono =odlig 

conve•tion 
ce•oin •40 I A we ao is bu i t around moiter 

Co.*/-1....cyclec•for 
dolo. 10 ensure thot Ihe confidence le¥el Off-line governonce ond !5 cesign 

asseFs 
&/Ii'ist'/steclocused./11 Difell 60* m er & con,ro I 

• Engineering does nol howe an accurate ¢ evolumes/fdota, oneconnot -rlornosser C .ss collon of finction'llilli Ins 
cen/olised dotaoase to wc* from 

oacgemenl withour a sy'stern which supp©rIS (romep o,e dolo) 
• No cenfrolised da//se or load eur o• sliessond•.henui,ngas,slem de Respoisibilityoreos ond actuoi sel up 

re i, Is c.,rectl' packed . profiles 
suppo. •our in SAP 

bwsiness /1,0/wawinvistouselhe s,Sten Con„uede/'mine 10/si'hv/sr,c#ure) 'f. Meas-ng poin' definec .1 0010 to toke bisi,ess deci.ions 
• Youf asset dotobase is not in place oppropriole I,ve|5 •or cordilion' 

-he 'Hecls are cim Isses'ment 

Ce/ro# 00 pro·oc:iye maintenonce ,#. 
i No conmon do a bose C.tologue./,ned I. F.ECA (fill. • Dolooseis /01 ./loce 
• Im'll,/entli,on of on ./.1 scropplf,g mode, 'Hect couse on©lysis) 

• procas. Tc,cen·,40'581s Tkereis on 'he "sterr noproper.1/nning 
Tosk list assigned /sed 0, 

h-uallyimpossible,duerol/ebeing , 1/insults reach/oortrnpr•craoh•g ils C|055•,Catill 
no o•e.k)·cne rratch on the different ©wndombo58 
module/, rn,saligimert betweeg lechnicol Sched'led mcin·ononte 

anc linancio/ew of /8 065.1 Equiprrer lock,/. SAP -0 - re·prof, ng und inle 
, LUE c,cle cost 0/ ussets co•not be 0 Any equ prnent de,€'Coing a problem design 

delennined "ctive actior needs lo be taken • Spore' nolleme' 
• No /0-rc planning,.spe"Ill' .1 ·hi (•nkiown .here d is i.... 

. 0.•sour¢ing mos•er dor. lower levels. 
Do r 01 /ve o commcn datibase /0 woik 

• /8.1·octivemode'when,·breoks, fix Pross 
lam 17,0 design infogroled syite•i) 
• As5et Icquisition.,digplol 

• Connot·.keslrolegicdicsion,rego,cing Finince '06 05 gind'•06'se€,5sab 
budget¢* stcH ng le,els »aining.lor,Hs • IngJ,unce · Asse· toke...rs 
ona equ pment replocemenl • Plant moillencnce F. Consfruclion .10 prolec 

• Conrot do budgei kom zero hose • Depalmeitswork i' silos Reolocenion, opgfade 
r. 2003 #he Cit, of Copr Town chal ged , GIS Asset dispasal 
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High voltage section 

Tran,Indisbnlinee • | Undle•grourld Cables• | Substallon132/86/11kV | 

Distribution Section 

3x Ar- 

| 4 * Dislrds • | 4 x D,strids 4 *Districts • 

8, ' liE'·,gu.am·ono...'I 

...1. De.nond MW kided wb Unprot-,d lub Mir•ilu. #Un, ./. MVcable. 
A•on•i5 94 8: 

275 /9 73' 147 10 38 

low•foy 284 160 361 250 0 55 

*qu•d 148 . 105 1-0 12 

GbguIMhl 52 16 63 204 B6 109 

... ..In 148 57 365 250 69 29? 

MU,Eenaa.g 134 84 291 al' 40 129 

W•ibaig 175 119 308 308 2 353 

Bloer,hof 964 9, 296 1051 50 .1 

*g 122 2b 30 891 24 44' 

Ootte•6•9 13' 5C 215 84' . 538 + 
Porow 162 81 276 59 0 .6 

Te• 1 In·. d•o 'MV) 

i Mainte•onceond ope.Tion • Accounling slondords COAMAP/GRA/1 li you don't hove o common gool (thot o I 
Corred.moir·cnonce Asetvoue depo'ment! ·ocus onl, speci{:ally mo5ter 

dotc, don't gtorl gs pu ore Ming your Freven'alive moilltenonce (PM) Rem'Ining ... ... e 
li rilr 

Condillon •Jsed mo ilenonce (CBM 
The interlaie wilh 'he myslern thal You Who· .ve hc ve fourdig •hrli Refurb'.• ·hose people 
lise Or the ¢/nisollon) *ho drive Ihe *ioncermanugemer· sy/em 

• A grmer,1 b.•.en regiler Vi'Aulu keke, e Jsuccess&;ine/ce, mustg ve deor.culgv,celries onohigh j 
levelregard ng 

PM to {und•eno| |=lions • You m.. ho·ie I d.or« fi..•0/k>ski 
AM le process 

esset •ts,D 
• Key st•f you, bus nes5 req•ires 

• You must work will, a leon *ot knov.s irsur,mce how 
re 

theistam operates and w g those w nic , Proceses the, rru/ bo In ploce 10 
Key pei*morce irl<c ors %42 the ,us,ness [Speaolish••ilhil the ousinesG support le bus,·im 

ond••om••w•rn·• 
• Malite,lan.e p.*umonce unates IMPA) •ou mil lind 'hot Ihe bJsin®55 Creates O 

• Business./.|leup/lhes>stem fMECA Idamoge anolysesj slruc·ure •hot suils lb„ business. bu- it does 
I 

Obied sloi (how muchol whot?9 Thes.........0,·i....:5 nollineuP•11!llhesytiern¥¤Juse. 
Flonrergeponolys,stplgnierelliciency / 5uppol teoms la· constan' mori'r 

syslem OC:witiesand buw,ea rece>•™mer,15, 1{ pu like it or act <,• a * level ihe 5*te' ond number 01 breaklwm) con,inuous business impro•femellt e/oi you use diclcies how You need / st ·uclv r e 
Mciufad, reronc,sis le drill In the Impole.. of I.* il'll your .. 51. 

Bocklog of orde, . The conlidence evel ·11"t be 'be sorne Dopor,nenls ge, tb"delies consultant, 07 
. Meon lin·e beieen repoirs IMTBRI and acroisths feld 

bo'rdf CO [ect 'ad pock 'hel, dcte, 1,1s• ' 
ineon t'meto repair(MUU • V.orogerred mus* te indved. fine 1®• alle• a couole of years they mus• 
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00-live requirement 
Step rio. .equired 01=ine,sdalopequir-en' 

(0}Ptional 

Tc,#rechnle''iseli•orlropurpoieof"upingondieor 'g 
R A,clhi•ro.chy Cbie •- drlln lor asse; mroagemant .erves 0. co91,iner o 

•locekolde•lorm¢i„ther4Mtrf m•s#erd* 

Toocd/ro•erd-,gion. rep.irg ¤rd•© providea M¢* Mir 2 R Te,•nirM!05:eck;,es 
forcoptwing m•reincu3t, ipecific dall 
Detailed·echnicalipecificolion»+•rurposeof mol:L•] 16,1•d 

No•eolo,e 3010 (a g .ah.kpvt 3 0 deci'ions •Ih reg¤rd; lo .. .or *pr•fc. od ficollor 
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is developed and Imple„Br led Tlis will alue elhe prope. eceeds 
fur.. ...re .'5fc,irobll Er'ineering con·r,bulions is the fingncial b¥ 11.Ins of R?.0 000 

ree¤ver, ol sharee liunicipal inF,-1,LH| conlrolled J,e, NMD applic)·,or3, rririnum *e¢herthi'infroslructure Legi/allono•ditondards 
*oded capc: ty' Op Im•in u=disatin ex,Bts oris reabired 

01 

fo. the lutuie. ;1 1, +1 14€ Ce *Lineme•tond W serme or •lillotedelecl link Eng,re,rng con#,butions ore payable Ir iclt, 
tcriks connect onto o customer I• is in'po#t to lens of ihe Tov,ri flonn ng end Township 

deorlycel,reltle infrosfr.,dureondunde//nd Did nance, Ordinorce 13 01 1986 and 
The paper mokes specii,c relele,i•e ..,9 fhedilferencebetwee, infra#cturea•d / Developr,ie:it Fax, i/,Di Acl, Ail No 67 of 
studies where pit•a|,5, bene;ils for 2-Ful BeGiceor|likce,redior 1995 
implerner,totio, 010 experieice •re 'hored for 
delegotestoleornordini'iqte·heprocesses Foredwaricipolinlrostocture(asil'ustroted The ®lic.e, relaring to electn,ty service 
within Ihe,ilicensed o,e• c•suppl• inFig 1 *lcomponer,16*/padistribution ptvition cppfid by mincipo| res and 

ne•orklhot se•icec mullit•aeoFcoeomers. is reguloled by NERSA .nich shoild be 
E,gineering corn butions ceals wilh -hus th s Infraslruclure .$ sha·ed n ·efrrs consisteil wilh ·he NRS 069 slondord temg 
the recove' 01 cgpilol fer.trastru¢·ure o f ind vid.d demond rs/viremen„ r,e,e es,oblistd by vhe Eleeric 4 SUrphers 1,0,50 i 
developmen, to se-,ce develo/vents and coN©neits©relpicall,largeondexoeisive Con·•ileelES,Ck 
f'ture rusto,rars i,3 0 susloinoble wa¥ <e, to 

such ¤s hign volloge lines orcobles. b gh und tbe•uiceh5,les,il I•eopt,rownbo|ancewhere PO|,Cies ond Imple,Ile •tollon,mls /Ir I ne 
med,Jm v©,toge subsio•iors It is importcnl 

dev e•ope rs • Ir,1,•6.,te c. c 1 fo r i r fr o slu cli I wilh *4 ·70....i, J in Mne'io•el 'ndull I uncerslond Ihot the cost of & shored 
thol will be recove·€d {rom prDMAy soles. & proctices t is a known {ac! /1 The 

inlro/ructure,Gover wd coovelhachargetor old w/ners ord rote pc,w Fir,nce to p..le 01 eng neering corlfibution nos 
the d,ic· I nk or mice connection to o s,rgle 

mo;010'/ *glleerer. nfroslrwaure I an g,ieedy been In Force ir inor, countries 
woomer [trn Jslo sobeclearlynoled¢//e occeptoole level c· ser. ce Ind o,frad B 0·©und Ihe v.end for decod,q 
i iter"0| se& ces e o pr•ote developmer,1 such develop,nents 
os o tousing .0 ore is not c 9,3.1 ied as shared mplenleritollor sllu' alwovs be olls' on 

The pu,pose of this paper 3 6 10,/'oduce c &lillie I, Ae developer •pi./ly 6¤und 
pays business .01. wherel 'Ir »,9 

polic,iliul , bolb 10, and tmr,spore/whereby ./ and,As•allsallinterno services unlibuch Min 0/1,69ed For all .,oftes o Nd 
exorbitgrt propirty a,c Mns•mlion .* time 's . intemo| ¤ic ser,0,c8s cre vol handed Je e,•courg•ir fu•• e eve developmerls 
are reduLed (Ind he costs I '{rast-l,cture to ihe mullicipality te operote and m Jink)In 
is move,/ b, illeors of c[ear, defned 4//5 of developmen' 

The se.ice or link connection i, the d,rec promulgated eng,neering conir bu'lon Oe,e|opnerits 
toril connection Iro. a cuslorner to Ihe shared curl pr nor I' be colegonsed 

os folk,ws 
infrostrwcture. It con be supplied al Ir' & 0/*Ze hasbeer implemer·ing d 5·„bution vollogedepending ©rl-he nal„e ' Tow·,ship de·.elcprnen/extension of 

and e, brcing eigineering c/..trib,1,0ri tc and 1 01 the bou·,aanes o{ customer ¢0,•'l1ship3 
thei- cwsiomers cr the p® Iwo decodes . 
.ienhes,es//rnsusloini.on.Holoble Ferlhepurposee·ouniforinpolicy.#omer5 Rezoning/clorge ' land Lse 'gh' 

Speclol or Tern,orn.• Consenf 01 Greofer 
Ind of,roctive bosket of 'e•v ces Most *'picall•dehrec.stollows Tzonee,iMunicpolilY/Permils 
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, Subd.v,sion of p/pert,. opplica ions ond guidelines to be set out lor Singl res,denT / - nc• wi•nrn 1 privore 
#e •arous services es///deve;opn•eil • Incr•ed sen.ices require.Ments exceeding 

the or ginal de,igned anc prc•·ided Cooitol con·oonents ir *e conampticr, toriN 1,0'cally 'lle rn,;rip/9 5/5 the properl, 
ser. ces 1 .·5 slioJ|d be im,+ed o spore copoc,4 *111 to o customer which does ne) Mc ude o 

Altne'g. rifol ne'warks are sion firn,ly eve,1//ly/ri':andlromeureeigineenng se.:ce coniectici. Engineering contribulio. 
different fr, urbonnetwn« k. prinrole; contibutiorE. Ill'ihemnicipolties' respons,bll,7 to,vards Ihe en'ire I,red inlrostruct.,re 18 

recoveredinll,einiliol lo•dsole Thismears 
lid Frc•hodolog, la colci,Jotp level ang,?le- 1/ lo eisurerie of sporecopaci•,51imited 

th'· the Micipolit, pays upfront ·cr the 
co,+riblitionsorn.i.,In. wilhhelo·ler/.eing os·nisploces rskondonvnfoirbvrderontc 

in rostruclure aid recove·s 1.€ co;ts from 
morecapital Inmns,ve customers, 

iidivic•ol res,dei•iol CL 5-Ome'S Il.rough lhe 
Prin¢Ipledord/ern,Inc•lon 01 C,morrers, /.0 have lunced bulkir-.cstn,cture Icndsole,ronsic·,cn Forexample,theselling 
4ee,Ing contribulions netwo.ks infol ihroug, engineer rg priteof hesind vil I Inc|,delecostof the 

cor,lribullm, shoL Id b€ ccmpens/ed wl# up slrecm ccpacil, that is made a,ailoble to 
-he toi owing poi·*s for,r Ile basis of the tl,e od' 1,0,1:•1 pro '·a cop 'burion once o··ler Thot sile. /e c" omer pcys Lo 'ronl Ic· the 
electril .gineering cortrib,1 c9 poIiI developirants po• Ing,ncrring cniltril.un•y, or engineering con•ribv•ic>•s over oid obove 
Ind gJidelines shanng oli•f-o•ruclureb•ohro™on·e•,5 Illese™Keconneclion If ocv*mersellstc 
i A consisieit approoch #ol.Id be increcsed Refunding of contribulions 5io JIc ono+hercustomer, le property s sole wilhe 

appicaole•hrougbouk 09 0,0,ded whore pos•/e oric be linded con,led,or Including ·he # owoble demnnd. 
• "opprocch should be M harrnory WIE '0 0 Set windy, peied A wiridow p"©d of If 'he "w "a ome· requlies an Increose li 

eound p•dices emplc, ed within Sou,1• five /ars ig propsed i be u,ed by IRS 069 supply le odc,Nor/ demaid is payable 
AFrco ondirier-'ionoll¥ 0· Ibe prevo li•g prom'lgaled egineering 

DevelopmenM sh•cing bulk or link infrostrJau•e confib,tion tariff Typ col i,crecses '·e 
• The upproach sho'Id te cons,6 e't si©Jc / done cn¢ pra mlo bosison,] 6.sec from 60 A ./le phase k) 60 or 80 A three wi,hin difere/ utilisol;o, ord zoning cn ir-•strueure cost and capac' phose 

• Cont'bution' for eoch semice should Infrastruclure 
K Singie reside,•40' - wi•,9 a ime'•c,#e,2 

'Ircia I, ring·fereed Shmed vicipC| nfra•ruclure can be deee opoienr 

, Con//wions snovid be lorgeted at ill'"Idusing'!g 1 A developer po,s for and insials oil the 
develcoers to senice properties up fo In-erpal services within Ihe Typ,coll, it con be shown /¤t devel©pmer' 
the full a c:onnection 

cooocir, occorcing lo tie new Ir odd lion ·o 'he inlernal services, 'e 
from 

20. ng coy primory, secondor, or *'olion 
developer p.,s for a bulk cornection ic 

sub:Ictior or a low, yoltoge consmer 
• Conlribvhois should ,e <horged to the munic Fality'5 shored I,lfrc51ructure 

cuslome• exceed.ng the designed cc dist.ibuton in 
xcity t •CDU) will be tosed on the 

44 0 the de*Ament ord R 
beingccntrbutedbitiedevelopero,Ihit o"iloblecopacity al·hepoinlof supplyanc eng,peenic zoilrital,ors·owordslhashared ossocioted wi·h the zoning *eup·str®•rr ne•ork• Fcrexomple,asnced infroitructure Th should be covered ir 

• No double chorg ng / SeA'!CES •rough connecton /1 0 retic•laton ./.ton ./ 
I se..te se·vices c@reerrert to . sole 

tr:/sandrnginearinqconinb,JI,Ors-51 cs o nin,/ture subsition will be dependenf agreer·enl The 0//lelotheenccus•omer 
be o Ilowel on le casocily ©f the mniolure '60"hion will 21•J'incluoe the :05·of inge·n/l ser ces 

* Assei finiced by eng neerlng *e:able ring nfork feeding ou' fron Ihe bulk connechon costs and engineerhg 
«>nlrib 'tions remoin •ha poper4 of Ihe secondai ,ubsta·,cl ond le hign volloge coninbut,ors -he follo,i. ng ,Ilu•liule. how 
di•tributor SUPF y ng Ihe iecondorY subslotio• adeveoper/cove,sultiesec"s 

•contr,bul,ors nay be used for olher The connec/lon relallonshlp 
CLstor,le. ESC = Litti 

-lie co,ractic. relalionship w Il be oosed Ip • The pnni,gle /cortes/Di/, of dadicafea 
ne»,orks on how o customer connects to :he shared being *undec by ustomer' 
should oesuppoied irh/'clu·e .no ho• itis paid 1©r. where· 

, Recognilio•mustoegiveninthelonglem, 
I commin' benef ts from oil le.ork 

extensiors for lieutil fy t gradually 
exlend ond expard distribulion neiworks r....7 
eftectively o the beneli· of oil 

• Thestandords mi be transporentin the 
vo,lhey ore $er out onc opplied. 

• 11 Theopproo:h shovldberelot.evens,10 . • .b,t,eon • implementoncp•clical 

Colculahons must be bosed on /e fundomenlol -bstat. 

principle that cu'loners or subsequent ...... 
c,stomers shoul¢ not beneli· from • new 

development ot tqe cost 01 /He developer or 
M Ihe oeve oper 'hould nor benel l ot Ihe 
c05, of c.tomers 

Estoblish ¤ v• forrn bosis +rle colculation ©1 

engineerir,g cont,ibuliors in 'e municipolit,'S 
gre• of ,unsdictionaso/ole. C/ulaticnof 
enginee firig c¤n.,oulions is based on specific Fie, 1 Dis#,b.,#on supp4 schemoril 
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ESC is the ee<Incol servi,ing cost per 
s*and/property, r..=7 
x istne eng,ieering conlributic . poid Dythe 
developeF lo the mon, ipolity. 
y , the bulk cov,KI on cost lo ne Backbone ByGIen, 
shared infromm e (ex erng! of Ihe 
deve oome'll, 

2 /he irterril se-ici•g costs, ond R•-- [EE#»ZZ:Y" 
p is The ·0·a number cf prop"les itnin / 
re deve 'pne,1 

Commelciolhrou;*,cl 

For low and medium voltage comner< .1/ 
Induslriol customers lie some principle 
apply The only difFe•ence .ill be lie to / 

k•t,-18,r,1- 
Iselfostheconneclo' 5!oken' III,glie, 
vc tage le•el, vihich rrecnsl/Es,ilroslru•re 
bel»een source Jnd cJilone 

Why and how much should 
Fo 2 The Actso'00'di•gCOU 

ws.mers payenglneering 
con'rlbullons? 

uplerme* 01 disoo:allaged communiles issuefuli.gon,dcvolopero„r.resloris·he 
Ir,{trructure ¤5 defined above, is ·,pically In addlion toollier servlceb, eler ri 'ic€llion s eng neerir J ccilril,u,ions orrd the locoliT, 
shared omcig 011 clesses of CLito•Br It fund. IbraL gh·ho Notional Electrilcotion c· le developme' Norrr:JI, lilli sitec 
for „allple a pnvole developer d[Es lot Fund In mon, cases the /lk infrostrucire developmen• :lose lo eK,4 Ii,FrahiruciL.rp poy eng neerng contributons for o pri„ate con oic be funded through tie some :uid makes,t de•.10/men, ihen lic eas er end more ecolorr,col *ur rues,lon Is cmed mcds ovailable from he Departmeit of 
who llen pays@ Is it fair or ust f ed mot the o de,/pmert wh,ck ,$ lor removed from Er.rg, inth,scase. endcJ'one·sdon' 
local dernal rate bose should Iken po, lor le.,slirl 'ros·rul.e. 

pm engineering corpribul ors. as Iheir .arge commercicl 
the •hored infislruclvre tiot wiliEervice con necner is Wly subsidised deveopments ap/17 -he sa" principle o 
the privole development? Engneering engineering con·rioulion cost 'covery as 
contrbutions ore tiu st·Luu·ed lo recover Mled,- CON Aousing resident;/I Bstiles Forem, i'.0, 0 5 shored .ppirig infrosinjcturese#g co•TG 00580 011 

Therels ro known pol"y on how erigneer g mc 1 n·M reco,er ·he cost thro* market existing Ino fo/re ccpool, 
con ·rioullm should be applied 'inedium ielofed rentals whic' includes a oorlon M The „,8 01 engineering contribullols 's cost housing The defil/ion for niedium enoineerng contribu ions In mi cobes 

depende# on /e loofiell of ilie copechon cos¢ hous,ra hos rever boon well lie{ ned 
0/eshored,/.stru lare the size 01 ·he aanind results in u Fig. 20lte.p¢'10 /,9 

Fortie purposes ol ls paper, le outhor 
INgsttte this stotement. con•ribuhon pavable, sorre omounling 10 

hos .ledec o volue 01 R750 000 or |e55 
millions //conbeslruciredtosuilbofh 11 0 con,eclon is token from a onmory irclumive of property and dweling. Thi „ 

suosta·,0 close to le scurce, 'he, Ihe bosed developerond local on /he currenl e,orlom. din,¤le ou.hor,4 H for exoln Jle 

t©fol eng,neeri•g con/ibulion poyak e / 02009) ard con voi ;Forn municilal denor I¥ o shopping rn¢Il req,ire50{nal 1 k• 0 

be bc,/ or) *e demand requrenent /1 0 muricipoliN This nousing niet is ,#011, 10 IVA. wit' on ¥ 5 ,*A requi'ed iri tie 

prefulgoted tor,H 0/0 higher voltage level ©ime/"Imicdle ""egroup. firsl 3 „eors. •en the leveIJper pun Mi 
wh le o cInnecton token Irom o reticuloficn 5 MVA up Fron, The remoin ng 5 MVA is 
subg·'ton will 75% isull in 0 0 Theprcoosolistochorgectleosr65 wgineer,79 
conlrit,Jlic>r bosecon g demandrequireine,1 ©f the prom/lgoled 6 paid bv tne developer a ler,aor 3 

eng,nee fing Le 11, bul,uri 
DI 

W at a promv|pted torff o? 9 medium or low ord cross subsidise 6 Im orevoiling rerna, pro mu goted '"f[ 1, 19 

volage level Hence, Ihe high vollage lorif balance From I locol tox base, whicli wil large i·,dustrial g,gnh ore ui, que in 11,/ 
payable will. ob, ously be less Ap the *nke¢ good bok,nce be•weei offordge,lily their dew,d requlfurrier,15 rom.ond 
med um und low ./log. lor / depending end on exlr• rates generoll,g bu5, lorge irl'. cluie s75·ems In th,5 case 
©1 the cos' 01 he infrasfructJre between 'e 

le =I ./Ity may nolcharge c .•Fale source ondpoin:ofconnection. 2.0mulgoted High cos• 4ous,rig 
crgineeri,g contribl.hoi bul en ;orze o eng,•eer,ig con¢ributions 5hould be we I 11 recium /0,1 9,0.s:ng u deined /1 

developed in le•ms of o sourd frgmmk propornorol po,ment L Ir co51 of new 
R750 000 or less, tien 01, properh in 

end ind,5-• iorms. or uparcdc' in•rosrullure depend ng or excess of Mis •clue ,•ould be chased the 
Ibe demond full promulga ed eig,reeripg coptr b/ion requireirirnt For exainple. a 

Policy guld*lines 
torill w Ih no - subs,dIG©NOn Ircm ·he Fe/©chrone sri el·er Iliated 5 km o•ay 

One J tbe mpo'tall! challenges Is ,«i rcle bose This 110'sng is ainled from Ihn 9- ,rilro51ruclure, reauiriig 
the cor.ec· appl cation of eng,reerng ot incividuals /·lies .br, c.n alloid 150 M¥. wil pr]¥ 10096 -or a ded,coid 
=tribution Ihat . Il *cl the correct 

and deniond I' luxury of o ·u I baskel of subslotion locole' on the minnor, of 
c•.tomerordeveloper -hus/muni•,polity 

1er.lies the plant o •d 50)96 of *c cost for I ·,ew 
shoLId develop a un for,1 oolic, opplicaole 

300 MW sLbstolion Ihol is 'equ'reu ji, se™r 1© all classes of customer. Con'rnefc,01/indisi·,01 
t•is plail Thebulul L. Ili.11!eri,Lin cip,Ity 

Lew io•# hoosi•g A greD- c//'ge 1. 0-trockng commefie funds will ihen De rprove,ed Ihrougn fuiure 
low cost housing declapmont h normal y cnd inoustry i, fkB ovoilability c{ se™ices coril,ibu•,ansosond v.ie, ropnril, islaken 
100% MIG funded due / he 5-/ m ihe supponing infroslri,/,re A key up. 
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Implemenlotion Issues The municipul l mus• reterto he respective wilh de•elopment, in hormai•v with the 

supply m/cir¥ lor le conditions lo be mJDIC,Pa|,4'S IDR 
Ergireer,gcor rib,1 urlsdve bythedeveloper 

melin reEpect o• the eleariclty ser•,ce 
shol Jeocond,hoak,rgrorillogdevelopmene The eleclicily ccosump·ion tcriffs shouid 

ced bccles. 
ai,,sion/wzon mgopprovol. be oligned viti Ihe implemenvion /1 ¢he 

The elec,ricib cont·ib/ion -ees mould be E ectric,ty Eng,neemg Cantr tu,Ions ·o 

Eng,nee< rg cont.ibutions mud be 
pv/.sl·ed wilh the onnual n,nic,pol roms ensure thol the capilol ccnponer, in ihe 

u•lail•ted •ind t,grged o•hton cs possible anc lariffs cor'unip-,or lor fs is ·educed with 'e 
inle'pplical/nof/cess redJclon of ournardi,g loons cnd capial A developer has ·he rigit jo conisl o 

5,ments sho•Id in ull cases be made as I lowarce 
q,ote from ·he / ily aid use c col•t,•-lor follows 
/0 de 'he *c 4 0 me 'trlity's presci.Le,j Equipmen' repleceme,j vijue' mis' be 

i Tcwrsh,ps, exterls,on / bo,ncaries sto nda.d upcoted ond contribution *5 recolc '10/ed 
cl c to-rship Ind rezorings Prior tu 

annua ty to keep trend wilh reolislic 
prodo,rnhsn oi & lown/erens,on 01 Enforcing the policy replacemenlcos' bo, ndcr,es/omer dme / scheme 

ML,lic,pail, should fernulote e 50L•nd 
• When cp®ing this polic7 n o consislen' Specla . wrl·len or ien,porory cc][Ihent 1-ame*grk for Ihe Imple,nenlohcn of 

o' ..jncil. Within o period 01 IhirN oic // f obleopproa/ 0 / developxerts 
(2C) d•vs 1-ofr lute from opprcial by eng,neering con#ibutops. Th 5 ronewock where -he inferests of b©•h panics are 

•©Lne,• will provide ·he basis of calcu,/ing the prokeaed ono/imurr sustoi,ob esoluhor 
t.riffs hosedon locolcond,ion&¤nd indus' oile./ilons Irrposed and mechorism -1 • celi{ rr„g Il,olt be mplemented 

•emS· council should 
b, This wi 1 01$0 e·,sure cor,rolled NMD cuu, 2,1 re „ting 10 Ihe hcve he muncipcl o oprovol 
beencompliedwi·h 0 ** c Ce{w ard Irons/o,el Fal'Cy Ipoliations minim'm hpore ic.Ocil 

oice this •,s beer comp e•ed Oice lhe 
• Armis W,+hin u period of 34 (30) ©ptimu. utills. c. 9 copito nveslmenT 

ir:fls nove been £ ] culoted. Ihe nrocess ,n© Il nil ,/ o ed d,ys Iron· dole of iss, ngo penni· b. ele:inay ccosumptior 
Il e Depcrtment .1 locol Goler..ent of approial 's dicto'ed by 11- Munic pcl ./ '" 

and Poising Anance Menogeme,1 Act / 4 siou d 
be follo.ved -hispolicyshoald 10'coversocio.®cono•lic to ¢110•i /0 inuricipality to • Anyconse'lgive'b'council/ic' may inpoct nor inco,poro•e suljidies belween 

require upgroding cfthe netwc'k dectively pron,Ignte ond i,iple-Bnklhe 
cctegories cicusto ne.6 It mu/be bosed on 

tariffs 
The minner,n wh :h Juyrrsr M ore noce*Or te:hnical foi anc ccs·s and me:honisms 

each ien. ce m.sl be f exiole but sh# 11 be Thetorillsmustbeenforced/ollle.els, I ensve a sus,ainob e ecove-• of 

ogreed upor It •ke hi,wo# 1.5,gning •5torner '% In specific. pnvole deve|opments c•pital expenditure required M service 

ser•,ices ogreerrent, ull·firlull.ely it 5hol.I. FollowIng the Develepreni Facll latior dexopments Co,nol may loweveradop 
be detern·ined In ·he resolution 01 co,ncd, A/ 1/FA) route ore ,/Dired / enter 1/0 :ped c res/luliong / wo,ve 0- recu:e 

letler of opproval is5uec b, mnal, ets ger,ice ogreement5 with ·he nunicipal,1, 4 engineer ng contribu·iors for socio· 
Acceptableolternal,•E• The services ogreement prouces o clear economic de.elopmells The admitoge 

indiclion / responsibi,lie'il f€rn' of Ill ofthis pcky is lot i, will .i:' counci,•C • The proision of o bunk guor"tee 
providec Iful¢ Il ·nokes provis on for 'liese,v,w' equred Thescme'greer,len! I' 05™5 'he Irue value of such w utions b 

escolation M ihe plonned do+e of uhed!/Inio.e·hep•mentcfeig,reering Ill ./.rassis·council ton©kequaoir' 
islrud /1. CO>!W,04,1,0,•5 applicolionstor grant fund ng for subsidised 

• Co'h'oyment developirient9 
Con,lush and recommendallons 

• Phasng 01 the p.¥mert according to Pkrceptions 1hcf engillee·Ing contribuhors 

predeterminedm, 151"ess. chis Dro. F winee ing cortrb tions ore drl.en d homper deve opne,1, muslbe co'efu ly 
roto con-nhit,On Fer pi ¤,0, su»cf mosfly by Ine .'ecmcit, deper,nen 5 I, cons cered and de les•ons •eorrt 4 
to u .epuble bunk g"ronlee for 'he lotion ol this Mge The nuric 04 municioa:itieR +01 have successfully 
6olgn¢e . tne arro int should coorcira·e nd odoot a uniform imoremened end appli engineering 

• THepnvs//prov,si•nof infr"rtureto consolidated appr"ch k hormonse contribulions H nus' be amphosised 
Ihe.:]lue ofthe /':uloted contribuhor engineering cortr bulions b al nunic,pol thot e ig,ieer ng conlribu·ion; paid by 

1-1 lor// 4 ber.,ce, for-g pal services tohoveacle* ,/ers·aidirg o{ developeo cre recovefed in 'e selling 
c· the service. ogreemert Iltheca5tsinvolvecioidevelopn•prill TI.i' p ot *Dertles /7ere na ar under 

Conlribuhors w L be opplicoble for inciwdeselec,ficily.,iu,erundroo©5assloim reco,®7 0{ engineering contr bulions takes 
developmenls E=-ed. ig ll•e originol des gred water s reg¢rded /0 be on iniegrcl port of pllce, le burde. will be ...slerred to r.e 

le r.cl infrol.=ture. copoc,7 / Ach development cs per poye·s and /covered from all cuslorners 
ooproved =' dion •ees Amechanwwuslbeinireducedtoensu.e w =orsumption ·aril•• onc de/lopers 

thai oil 
he cur be during =tributions o·e poid before goillfisos profi, Fundumen/ally·h,5 i: the lie zarir, Lhor,ged 
plilri,irgpiocr5/, 0¤5ed un new informalion,/ developmentrchonge nknd·use,et ore recion fc·recove,YO[rer,kolantnbu·iens 

r. /ments 4erendo•r•grodingolzoning opprovec o•{•flined above to p·eve,ll cross subsdisolpor, and w 5 

a so ruled 01 'le Vrn'er tckesp|u-fte p•yr,en/olcon·ribu,ionw/5 ACCep-ing ·he policy ord introduce commission to be 
cvc dec. mde, ircireboeewijjbe,?10/0•Con/,jb/= Con•rjDU,ions»ill,0¤Con51sieniwoyosslst 

'Ireutly Fol[ he suppl, requirerreits 'opriori·isea•els,Her'pressureexists for Experence from rn•nic,palilies who hom 

moy how-vcr Incregs. In Future up to Ihe developnert ord confirmatwn ihol jul */Iv/ly ,mph,„e, i•o 0•g• -nng 
0 ig,ral •eivice le.el. withoul ¤ly •urther eng,neering se.vice,arec.·olableorco,Id con,flbuions Kcs demons·rmed 111¤1 

con'riculion. be made ovoiloble. oid will also ossist ir,Fre„r .„re leod: deve»me* 
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Ukubona: KUBOHA 

Leading the way with switchgear, 
and high voltage projects 
U kubona, a fomlidable player in the medium and 

high voltage sectors. has reached new heights 
In the Industry based on the quality of their work 

perfomance and cost effective solutions Ukubona 
experience, expertise and excellence have enabled it to 
play a great /le in the rebbishment ofthe South African 
electlical inffastfucture network. 

Ukubona started operation in 1969, from small 
premises in Edenval"mployIng only lour people, 
with a key focus on electrical swltchge¥ The =ope 
of operation was ins•/on' testing, commission and 1,"Ett.1 -I 
dintenance of the swimhgear 

1bday Ukubona serves both South African and 
intemational markets and has grown to an employee 1 i 
complement totalling 64, Its mission is to be the 
pr/ferred sollions provider in respect of medium and 
high voltage eleckcal equipment to both the public and . p.vatesector 

"At the helm is executive chairman, lAtia Abdulla 4 ---1 
who has guided the company through the myriad 
opportur/les Ihat have prsented themselves as a result • Remove 27 11 kl panels and rewire them 
of the ]Ilfrasnuctue devalopmant or, the Sarth AfliDan • Refulish the substaion 

landscape,"sa/Subash Dowlath, a/ractor • Install 5krit 0111 kl cable 
at Ukubona Long running contracts at OR Tarnbo Internationa] airport 

and El<urhuleni municipal,9 have enabled the company 
to build strong reladonships with these two major 
entities For the past 12 yea,sthe Airpons Comp//,Y Ukubona has partnered with a of South Aftica (ACIA) has contracted Ukubona to 

technologically advanced partner service and maintain the enl/ medium voltage netwo' 
at the arpoll. Amalnte,unce contract for Ekurhulen, 

to transfer the technology and municipal* entire medium voltage cable network has: 

knowledge to South Africa also been •nning forthe past t- years. 
Ukubona's footpint has grown significantly wilh 

contracts th•ugbout Africa, India, the Middl East, 
Maulitius and the United States. In India it *as 

Ukubona was awarded one of the first electricity commissioned by lita Steel to supply and joint a 132kV 
infrastrucluE orders lor the Gautraln Rapid Rail Link cableplolect 
Project. It was tasked to relocate 44kV elecuical cabling 
in the Burhulen, Metropolitan Municipality. It was * Intemationalpal*In 
awa,ded the reticulation of the Midrand Station for the The recent su,ge in the need for various product. in the 
Gautrain p,olect. electrical sector, spu.ed Ukubona to source products 
The company has the ability to re-Instate Ihe supply wolldwide to •sfy fts customers' needs. The hlhest 
01 electicity In emelgency sitlatlons. It has completati standards are required in its international partners and 
three such emergencies in Ae past two yead. This their prock,cts, to meet the company's qualit• standards. 
includes the Kempton Paik main electricily supply stalion 
where Ukubona had six days from being comnmoned labe add 

to re-instating the supply of electriciG The job requi•d Although switchgear is at the cole of Ukubona's 
Ukubonati: business spectrum, the company has cast rtsell as 
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1 0.111"ma I 
a specialised player invanous other weas such as this regard. a Mansfoinnat,on commrttee has been formed 
maintenance, specialised projects and supply ng high to ensure thatthe goals and obiectives of measurable 
voltage cables and tri/o,mers to sub clients' needs. action plans are met. 
Ths Grlhances Uk'bon"sedle A prowding a 1// 
service forthe range of requifements that may alise. Skills development 

The company plovides EP' solutions for switchgear Sk,Ils development £ a core component of Ukubonab 
cablesandpowertransformers, HR Development Strategy The dynamic natum of the 

business provide• /aff with continuous on-the-Job 
1. Switchgear training. bining occupies between 5% and 20 % of 
Ukubor,a's sw,tchgear division is capable of design. the working wask and varies between technical and 
supply nstallation and commissioning cf medium management courses 
woltage switchgear The switchgear range comprises a As part of its mission of meeting therbiectives 
dIstnbut,or, ana transmission type with a fault rating at set out bi the AsgiSA initiative, the cornpany has 
201*25", and a generatlon tYpe witn a rating 25kA- developed structures. which incorporate black women 
SokA. Ukubana has been in sta»nga nd ""ining as shareholder,'partneri 
a wide variety of switchgear since 1995. This broad 
IMparier,ce places Uk,bons 18 a pame positionte Inder Swltchlearand Maociated equipment 
2 world-class service. tnainingcentre 

Ukubona has recogn•ed the /1 need for training 
2.Cibles and has *eloped a plan to opan a training facility for 
Ukubona's highly skilled en*,loyees have rale Jolrting switchgearand associ// equipment. It has earmarked 
Ski||S which #clude cabb jointing up to 4001& on various R4.2 million for the establishment of the centre 
t,pes of cable& Examples am XLPE and oil filled cables. '•This will bea perfect opportunity for black 
In add/on, Ukubonaisalsoaprefened maintenance females to betrainedoverseas astrainers,in order 
contractor with regards to design, cable repairs and to pr/,de locd& based training, undersupe//on, 
assistance with diagnostics 

3. Power tran/lo,mers 
As a result of / involvement in turnkey substation 
proiects, Ukubona has soulced *supplted power 
transfolmers from its partners aroundthe wolid. Ithas: 
•internationalaccred•tion 
• pfisterer certification 

• CCS certification 

Product capabilities 
Ukubona's metncal capabilities incluce tile following: 
• Turnkey product management r•ating specifically to 

the following products 
Reticulabon 

- Sub stations #. 
Emelgency,epars 

. Des©ning, manufactunng. test[ng, Inst/ling, 
commissioning and maintw•gof MVswkhgear. 

•The design ng, supplying, testing, commissioning and 1,1111, 
maintaining of MVilll® to EHV (400Kv) cables 

&powelment.*ing./.4 
The management and staff at Ukutona have pledged 
I commitment from withi n the company to con9,bute 
in a politive and maaningful way to empowerment 
within society 

Translo•nation poicy 
Ukubona subscrites to BEE and gende( equity. havlrl 
already'ceivad a level 3 BEE sco•, It is Ukubona'& 
stated irtention to improve ks BEEscore evey year In 
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to all prospective equipment operators. We have 
internalionally respected engineers who will assist with BEE Profile 
the initial egtablishment of the centre and ensure a Subash Dowli,th 
smooth and solid base /orthe women who plan 20 0*n 

Dowlath is an admitted lawyer by profession 
and opemte the facility,1' says Dowlath. who /ined Ukubona 18 months ago on a 

full time business. He has interests in other 
Whing team Industnes, but chose to harness his skills and 
Ukubona alleady has numelous female panellists oil networks for the development of Ukubona, 
its ,/ing team. Its intention is to formalise the team His prior work in the local government sector 
into a company whereby the female panellIsts would means that he is poised for penetration into 
be shareholde/ and manage their own business. The the municipal and parastatal market. for the 
Ukubona management team will assist theteam with benefit of Ukubona. Dowlath has a BAL[B 
business guidance and marketing, Ll-M and Diploma ADA, which assist him in 

integrating his role as Ukwbona's director of 
Technology development ard transfer business development and legal oversight. 
One of the major advantages of Ukubonat partnership 
wrth leading international switchgearcornpany Gelper Imtiaz Abdulla 
Hu/Jan is the skills transfer that is taking place, Culently the Executive Chair•,an, and sits 
Gelpag/Huadian has agreed to transfer their state•of- on various other Boards in various sectors 
the-art switch//pmducion, which has been jointly of Industry He brings to the table his vast 
designed and developed by German and Chinese design knowledge on government, and strategic 
engineemito South AMIfor local manlituing for insight into Company development and 
arl a,eed period. Getpag/Huadian have commitled to transformatiori. He is alsoa 7th Dan Martial 

trarning and developing 50 people from ..h Africa at arts expert that encourages focus and 
their offices i. China The intended objective Is for those discipline in terms of the Ukubona work 

team members to then tran/er their acquired skills and ethic, to ensure that Ukubona empioyee" 

kno/,ledge to the d of the team at Ukubona pmduce at their optimum at all times. 

In the past this type of switchgear has been imported Under his leadership Ukubona has already 
"We experienced believe that this technology can and should be many successes and is poised 

for much more. manufactured locally k is for this reason that Ukubona 
has partnered with a technologically advanced paftner to Trevor Besten 
translerthe technology and knowledgeti South Africa." Trevor is the Chie, Operat,ons Officer, with 

experience from the Entertainment and 
Ukuborla employees share ownership plan Media environment. His scope foroversight 
Ukubona is'in the pricess of establishing an employee is Corporate Services, which includes 
'hareownershippIan, which will bea sha•holder of Administration, Finance, Human Resources 
Ukubona Holdings pty) Ltd. Ail Ukubonaernployees that and Legal. Trevor is handson and ensures 
have spent mone than three years in employmenl will be that Ukubona does not lose momentum 
eligible. A central component of the plan, which i I its 
final stages / cornpletion, is to inclu& black lernales 
who will own a share M Ukutona HoldIngs. Facts and figures 

• Total n umber of employees - 64 

Prliect Ikaya • Construction Industry Development Board 
Ukubona has taken the initiative to ensure a better (CIDB) rating - 8EE 

•ISO rated - 9001: 2000 certified quality of life for all of its long se•ing employees, 
- Winner of Business Partners Entrepreneur of by purchasing a block of seven flats to house 

the Year award 2007 employees with over teri years of service. Thi 
• 50% growth perannum for the last three Flats. which became operational in 2007 already 

financial years accommodates 20 employees In Germiston • 

This article wascommissioned by Ukubona. For more information please 
4 011 608 4736 or ia* 011 608 4741. Alternatively. eman infieukubonaejectrical.co.za 

or visit www.ukubonaelectrk/1.co.za 
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22nd AMEU Technical Convention 

Reinventing old grids - taking steps to assess 
the risk of failure 
Most So,/h AlriMM nehvorks have been unde™lilised lor Ve# whkh led to low level / main/enance. With ihe economic 
boom in ihe cculliry, Ihen ne,works have seen mossive Increose in loading and this inireose has Iriggered pundure 
f¤ilures Ihol were hidden during the low loading period 

ly X h? rbede and S Xiu. C, ly Et we f Joj,or„.05 ourg 

These weokesl poini 1 1he notwoiks hove Wh, u•e prevenT"ve ""eoon<" in coptol expeic ture, refurb,shme/hos beer 
led ine / 1,es to re.look / ibe,r inve/me,t Research shows th,t sees m belte· form of revilol the s ing the n-ork co 5- of mainloining 
crilerio. Due to ·his sucder increase In 01¢ co€tirg equipmen ..er Ihe lifetime g· c irachon o• replocemen! cost ond 1 nie. 
loading, /Il·les have 5een massive inc.ease I. of the compts can beotleost double Dualoca.1.-0-1'1/w"emaintenance 
expansion ,nd rcplocemen· progionin105 ond that 01 'e niticl oullom For purchase of of stri•legic spareM, it .aceme oppment "t 
Ishwpulriass,yr 51,u,r irm•nufactires the eq'iprrent Ar e'fective •revenk. ive 11,5 1,pe of 5]o,k 1.5 lo be ke' to minimol 
New equipmentocliverie: 90,re,auchedthc r main•enance progromme cog drostio |Y The !,rpoct of ·nniniwlg 610,1 Lo nprol ses 
worst lead :il,es ping a rig< on se,vice reduce/ecorm/coledwi·nthecoy.to·day he relwo.k and Ihis repoir./ ropocemenl 
delivery opention of theeq'pnie,it pe·iod '©5 tc be kepl to nir,r,ill Anol'r 

toilure w,11 mea n Iho• tho• pgrhc.r Mos eledricol ne•.,·crks hcvs reached on Implemenling equiprrent I orevent•tive noin•eiQnce 
equi>ment hos to sloy oul 0- ser•,ce unlil o cper¢ting age wl·ere some equ pment hos orogron'me will enoblelhe/il,todetectard 
reooircrreplccer,en/,5 done. reached or exceecec t cnginol de5ign Ide prevent'non, problerrs telore hey becon·e 

Restoring #e intogi , of distrib/lor nplworks incidenlsby ensuring Th/,he ind vidua IMms Looking / this scenorio. t wil i, emn ·hut 
Ihro•noul South Atrkc-oonocces}oble level thot comprise the relwork ore ooe·cting as Ihe service pro'ider luls lo mirilrn,m fur 
fhusseem'Tobeamon,mof,Waskisrsh:mmic rel,¤bjyIposde relurbishmer· Iime•ocbs.Jule m.... -his 

and focused op procch show d K odopted n Sonia 01 +he benelits ccn beochieved througk the esiblishmer·+ c pu t•Ii, expecl o e 
ident fying and npiermenlinu #rene /ning long le·rn contram wi• a ce„ n number of 

• Red,cednelwor,de#ni,ine 
and refurbi/mw require wrts inat will serice Drovidei /© airequ•red I keepo 
er,re , Ircreosed Ide expecloncy of ne'work |Ing·lerm. s'"inable inlrostrucure •inium lockof crilicol coin.Inels 

The conporentB, e|In,ialing premolure aporoac} slcull folkrw sound anc dimen' of 90/6 Investrren- decisions ore based on o runber 
hol,lic .s•et rn¤rl,]gemenl pnncip es ond .ugl • More economicol use 01 lechn'/ of cnte,ion anc Rese cre rol onlv bosed or 
tokell·.10 accounls···.e,el,•sue' 

Etoff becouse they ore ,orking to o the replccener[• ccst bul on the e:morr -01 
here ore c/Ees .lier. equ prilen· I.houId scheduler'ther/on onreocing»repoir imp•:1 and tke risks involved with rhi 

be breal,cowns 
rep /ced with „ew, bu #era gre oihe, pon,culor equipmen· 0. a decisiago 

sifuolons, ..c'/ repairing/rel....Ing c. • Timel,routiner...rrecn-ewer 'rge· refurbis/therelurbishme,tcosimus•be e. 

exi/ing equipment is the beter choice. scQI* repairs •har 50960{thereplo. tcost Relicbil,·, 
• Lowerreplif coll. becowelere'l le .......10/111[:rouqhl'dcneond th. 

Prevenlatlvemeasures fewer secordoryloilures Iwher oorlsloil ir risk weighed •ccord ngly 
micethe'obendomageolherpins) he c6rre/5•ate of Ihe eleclric • supply Wher doing tiese ·e{ur•shments it'i 

injud y pointi loward' the need 
• for en dent,lcotionoleq'pmeit.i·he•cassive 

mninten-rernsts,-cotingmenced. •ei, impur 0•1 to luok ot the 60frOU•dirg 
occele·ofed opoma€h To assc, monn•rm,3 

ujrle•liverrollile, I,nre aperato, trii,nir,g en/,ronmerf. 11 la h i .11.11/n 1-1 1.1 
to e,"re // sys'em reliob lily is adequile 0·replccene'l cbsolle.q'pment deler,nine' The size of·he rsk which le./5 10 
forilie enlife 'An,1 in the medium lo eng • Improved sofe/Coild,·ions orid quolity. •1•euporopralein•eslrn•i•oplion 

Combining vour prevertatwe muln·enonce Equipmentiondllion assessment -ripre ore o iumb·,r of fneosures 'hat progromme with ellectivenerwork monitonng 
¤ utility con I.06 Itio ./ove relwork will clso pro:ide I meons of meosuring 'he Ag ng eq•,prren· s undc,bledly cie 01 the 
perform.rce elleeiveness oflhe concerns {Ir ./.1 o.ners Flilure moinlenonce primary uctivilieb 

'les,//Tose¢,equipmelolordrea,ires 
&even'rve moirlen•nce Repbcemen# Dripolionollyincre inspeclion ond ,•ci••iIi©nol 
For Ille HetwA lu work properly, ege·y Reolocenent provides rii'inlenonce cost tbor, simlo· benelits rew eoulorne• A 10 

pif·cr of i·/I ne.ork I Il,st work proper|y IiI reiurbishmerl Il'sobles•,vo).ir,e#•rentprov,Jed ex·ersion 0, returuishmen• progrom ·hal 2 

Pievento·we rnal,ilenon- concerns 0•119 -he[una*aree»occe,sible Repiocer,neillakes perni cortin Jed cconorn col apero ic9 01 
thotcon bedone foprevenk,nyeqi,ipmen! cutcompleil,·heoldequ,prr•ritand,eplocesit Ihe elec·rical l e. ord imDrovad ipliobility 
Hi ¢9 the new' *h D-pi pintcrid tni5 prolople /e ct by reducing Fo lures wo/ocdi both' 

Ihe ne<ric , Il,di.,cual „bslotion facilities us The utility nood + develop o mointenonre they 

app·oach•signlife.ond proceoue end :bedule fof acch nstolled Tne"acen·•nis:suoll,amened,oneOEMs 
• .... equipmenl The brst prevenlative mair,le.oice The or(y disocl•ontoes o.e c(:sl ¤nd lead Ii,Tie• equipmen on I ./ten .le 

basis. 
piogranme sto,k willi corell Ihoug' ob©J' 

Refurti... 
tl e quoilly oi 11•e Itprils yo' buy ond the efloft U specific •ssess- rer,rolly provides 
dc c I.5/ service und keep 1rock 01 To ens,re minimal diwup or 10 5 ervice a system"Ic "t'mate 01 le remoining life in 

those,lems detiveiondloorD·hempone/lul,Ilrieose subsktionond line foolities. In con,•rchon 
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w·h fhe I,{e /Ktens en melhocclog ei, it 

m furher provide o ploire¢ progromme 
to e.lend thai Ide to meet /twre needs io-IX-= 
-he 0.1% fron on equi'ment co•d hor 9.- 
osses.menl st•ey shou d cleorl, indicote 

8- - 

• Asse·5 005 ng an immed,ale saletyhgzard 
o· trlose tr,of require irrmedliale to 'Fort. 7 - --- - 

M *r'ion bosed 01 assessment 
0•lcones 6 or pcl =y Icrit•cal asse'•I. 

• Asse·' thi• requ i noniloring or ·esling 5- 

to us/ss 00'11 condtions Ron:emin 1 •No. of Unit, 1 
Osse.5 

. Assets that c oerole siNG{octor, 4.der 

inlended corditons Mo·mol ossets!. 

It 4 imp©.ort lo· ossel replocemeil Ird 
renewal stroteg es sholid be executed in Ef-1 -11-1111 11% c.,i.dion wil strengthen/g 01/ expolsion 

1336 1962 Strnie'le5 190 19·.1980 12,6 19· 1996 

Fia l and 2 show ¤ typicol equipmen' age Ag 1 T„•sle·mer •p,¢el cg# es 

prclle in o uti ily 

D,4eren· methods used to delerv ne Ihe 
opem·crs 10 =wha s hippenlic inside the rrechnnic:cl sy•lerns w ,/1 con lie p p ed, I e<Quipmert cordit on ore lisled belc* 
mach* & implenring - Id sarroling equ,Fment tai ure hi·arec scolling c•r 

Condmon bosed mon#oring ind ana ys,s progrimme cc·npa,ies :01: sove you mc>nev Eledncal and M:hareal 

Co/iti. Aw·ing w CBM (condition • Reduce oper¤·ing costs corne•tions usJo|y do noi •il quickl, 
gr wilho6t worrirg They tail over time, 

bosed monir ng) ,5 0 effective form of • /*+ pc en al E-oblerrs 
generatirg hect cild inlrored radiatior 

predictive acintenonce pdA,0 where, as you . p w mor,Dower and rrcintenance thal although nvisible fo #e raked eye ,; 

moy have g.essed, you monitor Ihe condi•ion schedules easity ©Mected :th nfrred tnerrn©gra.4 
09.cilicarecs/plantindequipini -his • Plan ser, ce schedules equipmert U-ilikies con use *rored sconni,g 
0 be done /uirnolic/lly with the use of 

• M.in.in produc'll equiomer, to detect ho+ spots• oreas 
$ urle "hon sucn as "chiner, v brolion 

in electrico or mechon,co equiple' • 5©ve 40¥11•Ime analysis and Ihermal COS•S 
imoging eculpmen' indicaling Iheecuiomen, cowld foi . Lswoll, 

ce rcrually In "toma·ic CBM when an, • Keeprn,nor'pclisircrnbecor' g",or hol spot' appear to deter,orcting electrico 
Rpored and predef;ned condilior m t is connections thor mus be repaired or 

exceeded. o sigicl o· outoofis lurned • on Reduce'il.7//pchingecost reploce¢ ]9 0'der 'o oreven· expeisive 
Thi• culput con / 5en' direclly lo o work . Redu•e iv,15 e products unp Jnped downtime 
mcn•gement ce# sc tho· a iverk order is 
generated cutorno·,coily Th,5 15 our, cul© M'rt] red sce,r r. Challenges 
suited lo coltioJous .ccess p|o// where 1,1.redhconningl Rjoc"rolely,cen-iliestne The r/"bs'neilprogromne comes w,/ 
plan+ failure wd dow/ime con be eximel, pre/nce ol •bnormol he* in elecric/and its own cholle•ges. It's imp©/int lia, Ihe 
Coall, 

P ' S..... 
R 

other methcd uied 'speci/IN on Insformer. 
,$oil sarroling Eochoperchrg portironci, 
Iwbricaled ciroil has o norna wear rate I 

Ihegepons,•eor// itfoo•ceparhdesintothe i..*. 

©i| ge•em||ylheseaFeve7sm¤Ilbu•throw' 
anc somoli•gandpil,sispregrammethese 
ccebemonito•ed Ifthereisanincreasein/e 

ornou•ond m of the poles /he oral/,s 
will highlig/ lese ord be able k pinpoin - • 
Ihe source -his g ves lhe owner/operator Ihe 
©ppoclunily to take .·eve'ofi. ocion belore 1 
a I i.re cal 'ccur 

•No 
The samples of 1 are nlysed tnroug, ihe lob 
anc tie, lell le ccicinon oF I .Insforner 
Thn#5,5 gives,he cond;tion 01 rls,laton S.... • 
medium which tells le behavio•r of " 

pon, u or eqi pment Frow good ar.1,3/5 
cne con ashnote the rencining ,6 / thot 44-# ||11|111111,1Ill,.16 
equipmen· Fromtheseonolyses,o decisicito 
mairtail, reful,59 or repiace is toker, 

Reguioroilicmpling solowcos·preveilo,ive 
e n·enonce lool 1,01 enoties owners' Fi• 2 ....' 4•c....'e 5 
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Integrated Safety, Health, Environmental and 

Quality Policy 
In keeping with the vi/on of City Power Johannesburg Pty (Ltd) as a 'World-class Electricity Distributort we 

commit ourselves and all our employees to adhere ta the guidelines of ISO 9001 2008, ISO 14001: 2004 and 

OHSAS 18001 2®7 as Integrated Management StandardE and in conformance withthe requirements, expectations 
and needs of all our employeesr customers, suppliert .rvice providers and other stakeholders, 

In order to achieve this, City Power is committed to the: 

• Deployment o f the City Power Mission, Values and Operating Principles, 
• Deployment of ·the ·City Power Leadership Charter· 
• Ellm,nation. prevent,on, m,tigat,onandmanagementof allpotential Safety, Health, Envirinmentala/Quality 

impacts relativeto the transmission and distribution of electricity and the maintenance of the netwwk 

• Prevention of polution and the provision of a safe and healthy work environment through the continuou5 
improverment of M Salety, Health, E nvironmental and Qualll Management Systemsand by the review of our 
objectwes. targets and management programmes 

• Co.pliance with the relevantsalety, health and environmental legislation, regulations and anyotherstandards 
and requirements 

The commitments made in th,5 Policy, through the responilbility placed upon the Management and StaH of City 
Power, 5ha|| be ensured throughthe application 01 the requirements of the ISO 14001 2004. OHSAS 18001: 2007 and 

ISO 9001:2008. 

General ManagerSHEO Ma,aging 'liertor 
Joe Ledile Telu Silas/zingNi Zim' 
03rd Augu•2009 03,JAuquir2009 

• loburs 1 •ty Power 
a world class African city Jo/,annesburg 



pories cor:emed deal with thes e ch,Ilinges D0sign the pr/joion 01 new equipmerts ro·h/ 

uplront Th' comion I Fllenges cre. tkon emb.r<ing.cre on ·e••rbishing exislil The gome cornes vah ils owl politi. i. 
eqi,pmenh -his hos led re N need ot 

Wy- cci•no t: igrored. Il s o kno•in fact Iliu 

most organt50•ion& ore rel•e,nt to hcid & comoanies only looking / le relurbishment 
The fae that lis relit shed equiprrenl s mi 

debigns k> n third pofty orgrir,5allon ciling P"Ogriairnes I ™e Componies have to 

new. the ser,ice pro•ider f f il diHicul, to g„e breaci of intellectuo oroper, ooky To / ensure thol ·heY es·oblish good relolionlip 
warront,to the eqwipl,ei¢ cs a whole bu# 1he orgii /1 de.1/ 15 /45 0 iswe 05 ·he with le OEMs for supecr ord ces,gn 
ply give o [ur *ed *c•ar,9 te o.6/ those pomor,: 0*01 „onvia/,rersloserne clddes,gns©s sharing 
.1 -he .ork was done. E,en on lis workit s ne• tec• lo cgies come / Ihe market, 
ver, difikult te negoriote fovowfcole viorent, Conclusion 
Is ..leel ./unlouledcomplents car Thsposes. bigchollenge /·n legese •ce 

Du somatimes led •0 the foilura ohhe returtished providers +M ng need Ir COp,IC| expend,lure to no,ingto moybeconewith a mod'ied 
equiplol odcresse,pcr,sionondrelwork de,y'l lwiththeo..Lpmer·, 50·ne re uveum, 

TH 5 scenor,/ somehow pushes the /11 ty to OEM• no l©iger exist on' o ret•rt,sh these refurbishinent 5eans like a quicker 50]wlioii lo 
adcreGsthe bocklog irageing IntrO/Jfe. ge· the ser,lie poider to look at a complete ecipmen, pase i Dig challerge 

overhaul cflho•paeiculor equipment. A proper plon reeds b be To developed 01¢ 
getc FOCby COpaC#,e5 beper worm 04 Ihe hos ser. ce providerconce med to be al,gred wit, the Mice provider's 

45 tobe ce/,fied by *eongin/equipment W,h the increasingdema/mezpaasior shed,leond·he f nancioic[locctioniolia 
monu•euler 01 mar po,ticulor equipment prog.mmes, most OEM8 prefer lo dell ./ ut IiI 

Feeder/molor protection relay VAMP 50/i,1.hidi,=- 

Comprehensive user·blendly leeder proleclion 

UNra·faitaic,ashpiolection 

Nallve IEC 61850 su pporl 

1 1 

' C 

11 

/VAmel 
./.8..3... Re-vomp your protection 

P,Om=117•8 Sm-.,1•67 
Til: 0118182190••:086•0733/ 

E•ail info@'*co• 
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Compact substation solutions 
Subsialiondesigns have generally followed air Insulaied lechnology or gosinsulated iechnology. Whe• faced wi,h 5paie 
mbals or le need ireducethe Investment c05• of subst/Hons. creallve adept/ions / air insubted subs,glior, desigm 
like transforrner feede,·5 und Jericho schernes together will, smaller prote,lion sihernes hove been used su•cessfully. 

hy /4ns de Kock. ABS So.+02 Ainto 

Space cons·fo 's often linrrge when • 5'bsk,f or' need to be extended / cote 
& locu 100•1 giow·h requirements. more 
flexible 5•vilching crrongements or to all» 

Irmo-Aih--3 
Hybrid swilchgeoi, ul, I 5,ng +he ocia.lages 
of Slgos inwon ond mJIti·function•I 
swithgsor hos providid the opporlwnity o 
re;ol,ing these sp,ce comt'gintcholleiges /-•-•/ 
for sorre line now 

Mixed technology sw tchgeor [MTSW is 
defined by Ihe inslollofion 09/. IMI ily 
cons,derolions o• the 5,vithgeor ina uses = IN 
AIS GIS or Hybrid IS le/polog es 

The ccuiderotions ofec·ing the lechnolog; 4 

choice •re lie sub$tation loc•]-ion, le 
eq.,plen' ceg,gr on. man'f.clurIng, 

Fg I ..rvire90/umec-5;0. 95·.mefronstormeland:,rEJrareekers. 
engineer,ig. const·uci cn, impw on 'he 
environmen-. wpoc· of the eivirorment, 
09 site ·ime efb., 0-retion ord service, 
02ailoblly,le'flig, Ilexibilit), persori el 
sally, ./slia secu'llond 1,18 cycle 
ceiling 2.L 4 
Excrrples of 10' r 'rpl rrtio•s ol >.'Tb .ill 
be prese,1 ed :lic,i „g x R"Inn lingrode 
from 66 kill 132 ky or, ihe 5JIT1. fl,ctpant 
c green·ie d 5.,bs/v us,1/ combined Am 
swilchgear o suiselion retrolit crealivel, 
using "uble busbor hybrid swilcngeor 
and o greenfield .*or usi9g couble 
busborhd,/lchgeof ., 6/1 66 kV and 
132 W volte •vels 

Technology oplions forsu bstatlons 

The d,1 ni# design technologies for high 
voltage switagear car be clustered nto 4 2 Gls s.,ich,e• non pdoo *6#Brop 
three group5, convenlionol air in•Lloled 

le unvenli"01 I.Ingeor •olulions, convention.1 A • devices of surge bubus, double bimbor 1 1 orid gas 1/2 b eaker 
insuloil swilcligwr •lul ons and hybrid orreslors ins·run·ert transiorners end circuit |Qyouts 

oreakers insull.**80.|LI- Qre shown ir Fig 1. The indoo· GIS skown in Fig 2. o SBA 
Some of the drivers for the ·echnology AI55wthge'iri•s•he&exibili•}obcconfigurBd |c,c•1 

i/0 0|lipes olsubs"Non 4,0 ". choices o·e ·/ reed to optimise the *br u IS (h>5.j insujoted 5.i€ngeor) 
in•eslneil costs. ipoce c-and ihe CIS /ps irsulcieo swaget . 
need for red,ndcncy cnd high reliability 01 Ichge•r of vik,ch ¢he boys cre f ull, made 

Swil enro.hick the boys're l the ymcde trom a lix of Al' oid GIS 5 ngle 1,9e loyou· lechnology 

from GIS technolog> =m.Q,•enls Ii,• the componenk 
/S o,rins/fed MI#geor) HV cor,eclol,5 tc> 0-eod linas or cobles. HYarid 5vill/gew con in'""te mgr'Y elc canhove e'emo|Insul'hon.Tne. insul Sw Mhocor / whicli the bois „8 full, rr¤de ing *Unchons '0 Ine ine 

mediurr is rormollY S/or In SF6 ini•luie from AIS leclin-omponenls, The The PASS M O. shown in rig. 3 inieg·u,es 
ins/Ming medium ikir 25 swihgeor con be comgored In single d,sconneclors earth swil:hes, curre• 
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ir...-£1 ConvenilonoJ s•*chgeor. 5*Jtc•geor of 
which bow 0.4 :,clude ccnvertional 
-unporMIs 

Compc/,w.rchgeor 5 vilcigeor of whichol 
leost one or mo'e boys ore comp•ct ooys. 
i.e i.*A cholleos•some conponenis shore 

common supp" 5 ectures oid cannot be 

11 
1 place¢ incivdual, 

Combinedswifagecr S,vilchgeacol which 
at leasl one or more 60/ am corrbined 
boys. i e in whichotleast some corponents 
ore mutifurction., 

-L 

Mi•ed techiology s-irchgeor ,·MTS; 
S-itchgeor asse.blies whic, incorporcte a 
mifie o· the ,Asulating choracierislics o{ 
6/h AISond GIS ond/or wh # implements 
trodilionoll'discrete{urctions (del ces' ir I 
compoct and/orcon bined des• n insucf a 
wcy,hcl·heycon no longer be cons,dered 
fer the purposes of des gn ¢nd te/irg in 
!50|Ot Cl 

Fo 3 Hyhrirrey.J,rhei r-*. h•'4 Ai'E n. % ·ochn'Jogil 
Examples' ITS<DCB, W/8. 
composiond pa/) 

Substation Bay Mixed technolog, s.¥,tchgear car 
Switchgear Assemblies thus be node / one of the following 

combi'cliong: 

• AI5 in com,oci ond/o- co.bined 

design 
• GIS in combined des g. 

Insulation • Installation and Hybr d IS i. compact and/or combined functionality design 
Considerations considerations 

Assembled logether wd using c common 
structure n orderto mirirrisel. nslollohor 

tin€ T,Flcol exomples of MTS ossemblies 

A•S • Conventional » are show• in Fig, 5. 

Mixed Ehnology switchgeor 
considerations 

Gjs• Compact E---= When Ihe various te=h•ologies ©{ AIL 
GIS ond MTS are conpored, thell@·6 

-1.-tly*E..1 • - Combined •-- doom [2] rote. the Following 05* lo 
guide itilities end cus·evers in the correc, 
technology choice. 

Fg. 4 MTS sho-irlg ise'ohon. i,ls·oll:inc• ond 6,0,iN,n•*%•ideroNo•s 
• Locclion (outdcor rurcl, c„door .roan, 

indoor. uncerground or contoinerl 
liari.loiry,e„ u,id o o..,1 j,euke, to give I[C 6227' - 205 Compict switchgear • Eq„pne,1 design /no molificluring 

(conceptual design moleriol. 
o complete bus jeclion Day aim/ies 

monvfoouring fro. ·octo' perspect.e, 
Swltchgear slandard, Por 205 *lisstanca/hosbeendevelopedtc monufccturing from ste oid 

commissioningpefspective• e /torthe 6. arroigement 00/ibili'ies tio· 
The,EC 62271 su,feofitanda/.lor -Figi· • 

hove beer Erginee·ing Iconplexit„ 5LD, sciedu:e, developed t, mon, 6/,rersond Ic 
v©/ge s,vilchgeor and coilrol geer' speclicohoi la,oul, civ I covers wor• ord 

ersure thot -ne comple·e :witchgear ©ssemblies secondo• s,sler,·1 AIS GIS ,® MTS swilchieg devices. ars covered by o single ,·0•dord Ill • Cons•ructon(sile,IranspoM loundolions, 
IEC 62271 - 100. High vol'oge AC ci•cuit erechion, Impact or e• ling services Definilions according 10 break Cl// c•m=loni'16] 

Working Group 83-20 • In·pocl on le e.vircimenk [ces hetics, 
IEC 62271 - 102 £ disconne:ton ond 

The C,gr' Working Group noise. EMF/EMC, ncture, B3-20 leologesl 
®arh,ig is 

switches 
develophg a prochm which evoluotes • Imooct of me envircnmen Ic Inolic 

IEC 62271 - 108- High volloge AC condilions' ab, corrosion. se,imic 
diflaren, swi·chgeo- lechnclog es for 

di'connectirg circul b.eakeis Octivlly) 
roted volloges d 52 M ond obive, The • Or·site time .Horts prepa'ction time, 

IEC 62271 - 203 Gcs insauid ri,elal Followng ce{ nmons ore vsed to de,crbe rection linle, commiss,09!ng ti,1/• repair 
4©sed *chgeor le iwilchgeor I2 1. time manlenancetre 

30 AMELPr•Bed...9 



. 

, 

A.. 1.,1 

41 U 
1 m 1 

'L X 
1 

.. .. . . 

.... . .. . .. 00. 

A video on demand cast of selectec Dresenta-ions will be available on our website from Fricay. 20 Novern Der 
2009 Visit www.abb.co.za and click on the Automation and Power World icon On the right. 

AOBSouth Afr•ca{Pty) Ltd 
Te 2• 10 202 5000 
Fax +27 • 1 979 HC(I Power and A ... productivity 
Email: info®zaa...0. for a better world• 



4' Emi•-T 
Disconnec·ingc,tuilorecke( Wildcwablecircu,+bre/ei COMPASS Jrit PAM un,• 

Combhed AIS Compacl AIS Cor,pact AS H•bid !5 

Fig 5 Va,ou, e. m+i 'f tlE le.pm/re9 

• 00/·otion crd senice (control, 
condihol ./litoring. expecte¢ 
lifelime, repacement of componer' 

,„/ 27( • • 
. 70 -LA 614 

dependence on 0/ 
. Avgilobilliv (moirtcinabili y re iabi N 
• Tesling {ty.e ·ests rou ile ·ests on 6 fe 

=L,'=moN 1 

- 111•12 •iRM* tes·s, Ms· eqvipment) 
70 k * Flexibilil, lexper/bi ity, upgradi,g, 

refirbishrren), mob I or le.porary) 

F.L 4 • .soinel Eafety lir,ur, risk durng 
service. maingenonce and in the cose 

. c.tolrop 91¢ {01/ I 
. Physical se[ Lrity I securi• ogoing 

terror s, threat, void/lism ond mete 
11·e'l·' 

• 0 cycle ccs,rg •cosl ol acquisitioi' 
cwnershiporddisposol) 

F,2 6:I,yce'•oilheor,Q,•OId6••Vsub•rion. Al-S sho•s clear /,cntoges in ess ipoce 
required for le same SLD, exiended SLD 
in the Game spcce, high0' fle•:ibility of 
0„oul. eoser eng neeing and inlegrction 
6 -he secondory syslems wd red// 
moinlenorce 24"s and co'fs. 

k. Examples 

The;clo#.fowe•,rplescreirtended' 

31%, show tie "wob,4 of M-5 lor.4 S substolion 
upgroding e,fersions on¢ greenfle c 
pro,ecfs wi•h spoce cons·raints 

Ne•¥•or Pur• sub52'+ion (66 :Vio 132 KE 

• Scope ..00 .k sub'tation wos 
on exisling 66 kV subs·a·ion k>cared 

cnthetop ofo hillw' o steep slope. 
• 4 There were twoincom,rg lines d,reci, 

feeding on:0 Ionsforrners. These 
tronsiormer feeders .e ·e used " 
reduce lieniliol inves·menki# 01 
the 'bsiohon 0/ no HV circuit 

P. 7 •L:i••r>le,!J(iy breoke. re in*|edi L,rri61/ '32.-64Dr,n•i.Jui,1 
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Wner Ille Ir,1,0 66 W la·,ou- was -hecLstonercoisfroin+ Nostoirrple,le' 
des,qrrwl, 21 e ulu•e need for tkis to "e solutici with,1 -he bound'·ies of the 
be :1-1 upgr aded to 0 132 / subs/01 0, e:,slirg'llor Noojogeforanypod 
wc• not coo Wred. li ·he 1 bst,ii©n of the subslatio,i c©uid be more·hor, 24 
plgi oriT, were lo be Incfeosed to ollow hoursd#ton, 

for r, ?39 p/AdS bul)s Latici, ihe•B •00&• • Solutic, The,ITS,Olati©limplemenled 
be cor: der/ble civi ivork expense ,n here used 2 x PASS MO 132 W double 
boc dilling /0 exter d "e 'latform cr bue©or unils connecled •ogere. wit c, 
deveoporrult.le.elsubswiar. AlS circuit oreaker betweer ·he PAbb • 

-h- bussect;on swilch oneoch side ollie ·,its. r l< 
• 5/Turic i. Tlie o.sbof spocing had ·o be AlS circull brea<er ts wilin the PASS unil 

inc,eosed toollow lorthe wired 132 U This solu·ici 01,0 allows 'he f exibilify to 
cleororces The /rre xy *,dth wes eoAh •he t•,s6rrn€r• or he overhe¤d 
mouk,ned 95 h,5 was determ,ned ov lines orthe bus dior swtch ·hrcuplhe 
their:ri,ineroli,fhspocing The 'ASS PASS Kilcirculfbreokers 

MO 132 kV h, oric sw.,chgeor 4 used Whw Mhe redundcrd exist,ig equip ner,i 
./.,#.5 god le •03 seclion. i: rerroved, Ihere will be 3/icient s/ce 

to'll) •I.*.me,inle•ome 
The wk could be conpeted .ithou' 3 eXiSting W-otonore/,f requi/, tOta LUtUge There ,5 nowo Greolerleve| 
of /4/ility wrh he 6/o ond ks· 

Blerss./.lic' igreelfie/2 f 32 KV DE; section bm Ins/led· 
0 66 .V Dcs subs:obon 

0/suhs/ion (gree,?fieid J 32 kV • 3//le Brars'll... ho' c D. 
s•bsiat,in) 

'youtotboth 13E Waic'6'V vol oge 
- Scope .lin,6..lionisogfeer,held 132 / levels. The 132 0 sice hos 2 p OHL 

subs/ion in'ha bu Il Lp residenholorea Fig 8 SLDshowing+IMTSsoluij©McompriSi,9 Income, 2 xtral/orwer feedenord co Mincomerboi: +48 4 66- 4, AS c Wnehill ir Johonnesburg wher/here 0 /3 coul-'cr The 66 / side hos 2 K busbor /8 0•• 0•/,5 se/,09 dihwri, r-+0. 
hos beei c large increose in load ir le 
aloordthere,sinsufficients'oceloro 
conventional Al S technologi subs-otioi 
The 3/bs"i©r 62°ui ·•os BBB w,ih 2 
Ill/cm// cl,cult, 2 x trons-or.er 

c"/sandobw co'pler 
I 50|.till. The COMIASS 132 1• 

(unpocllechnology sw,kngeo· •06 
used ir oil the svbs¢01,09 ooys. M +4 
MT 5 sol• on demonstrales the c sor 
odiantcges of less space •equi,ed fui 
fhe 5•me SLD. --10 - /, 9 111 * 

SJ©emer•&'cl•,or 

• Scope The exishng sulstotion /yout 
s",5 In overheld line go rg I 

and o•t of tie suos•tion vio f*c 

Fg §A MTS nrcr•/rberus,190(30,MPASS.. 
parollel potgs. one path ·hrough two 
d sionnec or 5. tches .,d the /,er 

./ b/4 rwe d/wnec•crs-//2 
witn o c,Y:uil breoker beueen them. 

The Mo franstor.ers cre canrected to 

eoch erdoltht Mo parcllel Doths v,¤ 
•ronsforrner discorne:for Mi·c•es 

he reqi'iren.enls lor :he BIDemend' 

dion relrotit F·oiecl w•s to tolce 
1118 exi/, c 132 W AIS substolion und 
consiruci c complele incoller bo, 
(cons,s,ng / glned,connect·ond 
eorih M '9, c rcu,1 'reoker. cu re,1 
trarsformmond "rge or"ors) oreach 
of / 0 °verheod line in and out boys. 
The tron &,•ers would stil be led •,0 

tronsformer discornetor 5-¢chas and ... ,. 

theoverheod linesoreskill conreded M -- -7 

two d,s•onnector swilcles 0/ / cir<:Jil A -r 
breeker F• Ph /,47S Iran•%.mer 60, usi,g c COMP/,SS una 
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Ate-40+4 H •:• • *:* 

FC "'E*,ihMgsub,ie*oil¢,oi,• Agli.*Bubs.ho•1..#IMTS 

j 
•,8, 

f ·4 

Ag 12 MTS,0/0•nu3,PASSMOD8hn;•5 combi•ed-,hon'll 

Fig 13· M. RASSMC DMA,ni• 

•'41**ff- -T-R 

[Lf.21-91*3 4 L • R--151 FIFil 
MAL. I 
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r•--r-•-1 r-•-_•1 

NA, 1-44 
1& .--22-==c-lr 

i 11£ 
Fo 18· ASSMC ]32WDSBunir /5edoi lhe MTS,obNon .9 
lis ..p' 4/+Ion 

F:o I 7. 5,de e•v•tio• of MTS . rne lie9•rnimor •cv 

tmn*.or Incon ers. 3 A OIL •eedefs and o bus coupiereh 
provison for 2 3 fulure boYs. 

, Suklio . MTS wos selected os the appropriate lechnology 
beccuse of ·he EDUCe co,alroin· for'he subs-a-pon Il wos nol 
po.. ib = 10 d esign on egg volert AIS ·echr olog y. su bslotion * ilr in 
'Mmeovcilobeorea 

Conclusion a M PASS.0086/ DM.91'u,SeaDS 'he Aff5sli,o,J. 
I s opp''co•ion 

Mixed le:hnolog¥ sw!khgeor has beendefinec n relolion to AS, 
CIS ond Hybrd IS with the /vonties deorly/own Fourdifiere, easie· ergineering onc irllegrchor wi-h *e •ecordary sys,em ond 
exompes dmonstroling ·he imp enentat on of mixed te/nologY reduced ma ntinance *Ho,s ing costs 

s.vilchgear 90 ve been discussed and 111 5 405 demonsio ed some Relerences 

cf ihe p.clic/lopplico'lonslf 'hus technology. Theicare still many 
[]1. 62271·205 High.,lione iwilchgeornno ronlio!£80,- •205 krther o,plicat,093 thal co• be discussed 

Compect s•itehosor •ssemhli8s f•r rr,Ild lol,ag e5 •bo• 52 . 

ITS ihows cle¢r odvantoges ir eSS Epo,8 required lorthe some 121 W. 83•20 lochure €./luoric' 01 lillerent Slitc9.- ch•olcgie. 
SLD, e:,te,ded SLD Ii#wine spoce, higher ( ex,6,I I, cf I•,aul, (AIS MIS lia lor RMed Volmoas m 52 k'•nd oh•.8 

The Power... 
1,--Il 
14----- 

---0-0•1••,.• ...the Control. 

Thecomplete Meggersolution 
Rela, Testing and Management Sy5ten, Megger 
Megge.P.ote{tiveRel-MPRT) 

I ' .Ita, -' 6,•M ..,Ine!§ 

Advan.#i.ual Testir• Solt-ai, (AVTS1 

• In•.*...n.e-e'll 

• r.•IA T..ti, Im.if-d 
I ..ph.1 11...r.#I 
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The evolution of pre-paid metering and 
load control systems 
Pre.paid electric19 melering sysferns hme a 20-yel•• hislor, in S/Jth Africa and ce/ralised load management in •he 
guise of jo.called wripple con'rol sys/ems", much longer 'han thut. Both te,hnologies h"e been eoromely successful 
ov,r ihe yetrs In ihelr respeclive dernoirls, bul the world is constantly moving on and Ihe whole global energy scena/0 
today looks vasily dilferen, from whal h did even ten yeors ago 

hy Ardy S+Iner. Londrs- Gy· 

We fve seen the globol energ, crisis oriving,p inore specific/l» the cosl olle electlcity ondwl· esomed*hiolderequipmenthos 
cosls ocrossle board, lhere's been /growing the, and le,r land es consure. Tk,5 reoched Ihe erd of,/ Ioromic life .,c 15 

tho, be able 
recognillon "o· mcny //e plane"s means #ey neec to to see due for replacemer·, 11 is essenlic I thdi. resources 

11/ we've corre i. ceperd upoi obsol,1/I6 in regl hme ond. obove oil ir ar eos,1, be done in or ecci©mcal¥ sustoin oble 
underslondcble wioy how their e ectricit, foshion. hews,gien·sondequiprrenl m•st 

we nor renewoble, Ind envirormeltol 15 being corsumed -which "plies be spe„i,ed lo be* the ier, leo/ oble 
millons end sc·colled caroon·footpnr· use the m· electricity and vich use ver, ,occe*,s·wilh·ne old ind preferoblyl© be 
oworenes; are becoming ever more preRsing little U ANT.umpolible. Thi,c,plies k 
bytme doy Arid Herecthone,9 Sou# Afric/. • Then ·hey reed to be abletoconfroltheir ITielering eq•,plieit. looc (r Dple) central 
' co•r. wehave foi•lyrecently woken . I© electricily consLmption potterns in order unil oid I Ille supporhr. back·ofice 
thelod tnot we, ms o result c• c Jr own special tonir misecos' Soundsecs'? inf·crruct're Yes cio 

circu•ns,once5, hc•e some odd tional ene'g, no - rem ember whc,1 we 60/ eorlie· c ooul And iow, It I05:,10 some rea tec•nic' 
coivenieice? -ory cons•oints lo conlena wil. requiremenls a¢ least, {porr an eigineers 

50 whpre 'ce: ul] Inis eove our old triends Ner, etsspendsorret,me 1001(14. oe·sped,ie 

prepl d' anc 'ripple? -et's sir cur • Ar, obvI¢Js need 9 /" ut lily needs'o Theutih'sneeds 
p* elooking arle needs of devor & 2,/e ous lomonoge ,+5 loids. firrly on o 
stakeholders And *'llslorwiti.. Utilities, nols•rprisingl• 'e ro·herdifferent recu, 4''c,clic bosis t' eisure optimal 

needs frorrtheir cusimers. We'll ookoltheir ul,lisohon 01 plontand -0 be able to delve 
The consumer's needs 685 val•e from //sole %·if struclores ./ cifictechnicol needs in a moment, but, in 

/ ch are ine•.lob, b/sed on m/* mum 
Yes, a litne url, sh,oroble perhaps. but le prevail ng solril of Balho Pele. le 'sfirst demard 

efc very del bprafel• going lo discuss ihe mention one orlwo & Ile soller issues 
• Aic'econdly beco-erese=ecop® 2,5 

con5.rmer's needs betre nent,on,ng the * Al le end of the coy, le r'loocm ut lily Und will *inue to De) under presg Jre. 
u/!17% needs, in orderto -/viselheglibal 5Jpplier needs '0 haie its (Jstomm *ere will be on 07"g Yed /0 be 
sec ·change Iho' issimultanecusly occurring in on iii side The cms ore gone /f oble 10 -Lce locd or an ad hoc bosis 

perceptions o cilizens' lights This rroven,el· ver, soo• ,will be /e, o take.i'·or· whenever emergency conditions prevail 
leow·it Intude g occeptaile. Effeeive s/, ded a good while ago In /9 /·called I Last, . most cer'i... leolihere g markeling comooigns, p·orn©1,9g or 

developed u#·ries. hulls slowN ye• surely in·age of irnocion. being perce ved on 05 urge' need lor help inthe{ gh· opinst 
becoming a signific•n• loclor Y tie socio· employ 99 ihs •esttec,iologle,lor the enellheft Youtieal heard'heigum- 
polilical landscope of The developi,g wodc benefit o{ rhe electricily Ineff in So,th Africa is vor,ously con,vmer. . Ihese Qre vila 

eslimoted & le-en 10 ord 15 G'Wh per . .e exper ellc. t led. components i, 1he all·importai• puolic 
annm. / relot•ons roads how 5,5 -otoll, unsusloirable aic 

tiera in Soul Airico. Batho Pile nich s o must be vigorously tac<led at alllevels, 
i Anolher el these touch' leel¥ Solho sublects the neler e*pr•s•on meoring 'People Fl.' nolleas 0- is o 

is t.e question of access / consume· 3 v ery 5er,ou: govarnment 1,11·lot ve to getpubll promises Fw vurious reasons 'his ho: Slandwdl:allon 
se•o,ils to be serv:ce orien•ted, +0 strive for become m. ard moe 'Hicull o,er tie 
m lerce ir mice delive/and to commit lo Novicdoys. stordordisalion p// a very yeors ond 's not going to get easier ony 
con,inuous senice delive™ ,•provement Nrnesoor-wereollydone,}110€,01·ic slgn,Acontrolein//mininghow•echnolegles 

m#'ingand'-dmonogemenisoluton5 evol•e The imporonce of Interrotlongl 
Mindivduol y, people won•10{eelt90!// 1.1 requ,re. bore.In!,lurn of .-Ili' collobornilanonopenglobal'londardscon 
ore ge#,rg o foirdeolond being treatea wilh 0*nedequic>men,tobeinstolled©nlhe besummar,5ecirirms/1*hefollowrg 
respect. The recent viola/ /Me deliye, consbmers prem 5. 

• Co.,5*ence Our equipment i' goirl protes• ir von©uspartsolthe count•6/. From.i,cncialpe•spelive to howe lo co·ex,5, coll•or·ob y w I 
serve os o reminderlo us, findeed on, is I A 'Iwl/, there'' I cons// need / a pie¢hora o{ multi·pcrt consumer· 
neecec,oftheslre•glandde/hcrpeople's keep down Ilip cosl of Iha dion5 vie purchased eq'ipment n he "Melic 
leelingsonthesemotte. i,i•plemen'. Here we reoll, nned to be environmen' Horre ovlomal on Ind 

So. // doss oor 2 1/- Century eleclricb, tolkirq overoll solutioli cosls-crodle-10 pers¢nol energ, mo•.mer·/reiug•t.0 
cons,merreed f- u; And here I wontle "we -and loliusllhe /©t p•ice of on <9 Ihe bun pira.5 that we'll be leoring 

ind,viduol meler or lood switch a lot moreofinihe fuvre. or one- Alread, taking 
stre••, •p front. tho! wkole•er ·he *0 yeoi'' 60fhvore lice•sing fee. 0·11 in Ihe Unitec Stotes ond in Europe - t 
/,5 qweslion, the solvhs :180, ¥ hove to be won't be Ing before these prodictsore I 
ach,evole Theprese®holofinvestmerti'ovel wil min:muli i,conven,enciond ubiq ,ilo• 6 here ,/ovl A.Fr m imporlart requirement - we menhoned 
4 s' e disturbance, 0- ihe ou set 1hcl /,Ilt,es have beer o Corrporib Ily. '/4 h expting iries,me/- 
I Firstond;oremoit.cons'mer,neecto be iniesti•g in prepa d meier ng ano Icac we mentioned this imporiont requirerren· 

able lo monage their energy costs "d, morogernenlsysterns tor mon,yeo•s no• I lillie Kler Assuring compatibility 
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I war. lid %. .w re..s le relevant-rornework 
for s //crdiso i m to be ir p ace 

• 'Ir,mle'll' Al' sy'le.5 'f the flure -ill 
Erle,i·,bly cop £ ...•nents f:t. n,6 tiple iource• 
*isrlcor -hnlihese 'llneed•o¢pe•·etogether 
Irgist,coll'. In order lor the overol syslern to 
1Lnet on •uczessfully 

- Conformance 055,1. ence. Tps 5 OC'volly SI·ghfly 
d fk,ent .. tho pro m of slindord 5"r 'self. 
but none 11,e less mooffunl I. ils role n o,ding 
tke 5ucces5ful integration a{ lufge (ornolsc |orge 
complex B•steir• 

DiD odditio,1/ drivers {nisturdord :91!or In ihese a·eas 
am 

• Tie ,/ry,Illpoiallegol frcinework forcuroclivil,65 
rspeciolly when wefre lolking about suc' sensiliye 

16'Jes cs load monngerner' (under excel, what 
)•Inces ill... inlerrupt SOpp|y / 0 
con'umer?},iretrology and re enue Mmement 

vrry mi,ch -'ef k} se /0 [0• mglitoll' witi.he 
reevcnis·on dords f rn Irinplece 

, Ar,d o re·lele,1 lop,c the consumer's right 'c equa 
treo men, DME regulotions published i, Se/ernber 
2008 
: 

require categories of doneslic ccnsumeito 
tieeled differen ly cepending ci their level I 

on•ly 

0,03 
cori „mp·,01. There's a debale (we *09't 

Or'lo ilhere>ostoexoctlywhet•equoli4' meons,I 
s con,exT, bu· •h,cheveria, it p•ns cul, standards 

form o crucial '!ement in ensuring thot loiriess m 
prcvo•1 

Whils, an tne lopic o{ stond/rd,sotion, how will the 
tec" cal development' /01 4're talkin' 06£ offect, 
er De c Elected bY· -he S·indard T.onsler Speciticatio . a 
it gtonds Ind cny enhancel,ents I il? My own view (orid . 

I hasir, toocd *Al#,s 6 irly pers:[10 /mic, and does 
Mol necessori y ol gn wilh ht c- Ike boord of dire= of 
•he STS Ass• en, nn,n f iko STS AsEOCiO•!On a5 0 whole 
15 tiot developmenls will be driven by the needs of Ihc .. 

indust' ,n s•ch o way os o remalr fully conp•l,Ile wilh .. ... ...... .. 

le 5-5 05 it,tonl. le speed wilh i,/ the h lidard 
... 

-ransfe- Specificat on evo'Yes fo·m¤11• to keep up w th, ord 
5uppe. be develop•ents 'vill depend ent,rel, on the 
amounfofe#ort thai our irdultr, as o whole In' or,6 Ihe .. 

mor '10"um"r bul'he users os we'll a prepured t. cornmit 
to ihis ·osk Stoidordisolion is r,ot cheip - we ¤Il stand 

.. 
to ber/it * it ond we s,ould all shop /e responsib, ily 
l e/suring •nollhe ./4 Is dole ·irreously 

....... Technology and solutions 

Sol we'Ve looked /+ soine of the d... I our oresen' 
situclion - who- new oic irrprcied prepaid ond load .... 

mallogemen'technolog;es ord 51/'ions con we expect . . . 1. . 

to see emerging M ·t9e neKt coLp|e OF,e•,3 .. ...... 

Firstly, AMI, 5TS (ccnvenl:onal prepoid) ond LMS .... 

techmlogies ore olreody converging irtc /iii/·de led 
odvonced muit,porl sisterns. ord *his ·rend will most 
certo,rly conl" In the luture. Here 01 ve wete 

recently seen the I /dion / NRS 049 which in:ludes 
r•quiremer s fore 'ree ofthese e•men' 

Mull"/sister-,s"ng .+Ilhthesimple vs'lit me-er", hcve 
been oround for eve/ ye¢ s row arid, M ir Iheir mos 
605,c form, c, becoming increosingly copular Er * 
provel' .Il. In ./.r·/ing ·ne cio e.ge 01 ele./clty 
Iheft Ar •poNntfeo•re, ithelighlof&onething•Bsgid 
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eadier, 6 5/ 4., sy,irns *liminole the need descrited above, would encble the soles ard more a· ensur ng thai a fimr s 

lor "hom invosions /auditing 06/oses. consurrer k> /opt |·1• loud prot le to oreduas ord ser, ces + 11 receive posi/'e 
suit h lifes!,le lond his px<el . con,dera·ion wiei %,rne comes to nke Adiarced mui·,port meterng sy5tern' .1/ 

up/rxmrommunicoho•abilihos, ore//ing Theobi ,/10,0 ,1, irY,orer•/fydigconned decisions/boui F,//485 
locopeor „,the field and ·hE 'c Iholthe E /reconreci o consurrer h on obv ©us In'porlor,tly. Ihis doew need M hoppen in 

hos mandated·ne development/slondord.for anhancernent i inciude in on sinple AMI In excl,ive o nlicompeli·iveormonopolish' 
mumpon sy/ems ('5(62055·321 w mQlcoN• s/mni, bu' ai,/hei, perl,ops less obtous: wi„ The cu ren, EOF / ER }f AVM pifof 
of 'Inificon' intei"Bawc,ness inthe letufe would be·hecbbity'orwita tve 

pc ecti, France is o good exanple Here 
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we a//na),dly foke b ·directiono ¤'ready«odableincencinveiescia,inble mele• AMM Dilot proiect The moir pro,ecl 
<ommunicab be,weeD Dock·oFice cr,d locally roJjo•, expect- to run ioro pencd of f ye yegrs 
meler] as a gwon Thg is ced"rly 'rue 1,1 We briall, menlioned •·wo H '3 :n m,iencing i, 201•.will nvolveololol ot 
the cae of full·bl/# All 'smad metering corrmuricctionstechnc ogie•earlier Ihese 35.mill on smal 712·3. insiolled It ro•es 

s>sferns•, bu: no• necessgfily so ir, some 'upie 407, rcn·regbime Systero• using of up 10 35 000 melers per da,1 All of 

sinpler scenarios. It is quite eosible to pays cal fokcris bosed cn wrortord or /8 oloven slo/ 4 benefit moic,lolly 
add some *xtrenely mi 'ad=d· MAnology. loreollme PLE,power|,ge frorn -his orc,ec-undcll vibl indoubtedi, 
furcl onal,N ·© c simple luild,·eci onol corrier) tech-lo•les usirg ror·ow or 9°11 1nvoluable noer,ence from t•eir 
p,Mid sy•te.,tr,0.1 •he expense on© brood·boid lechniques, ond of In·•oliemil cow.se ¤ 

compl,cotion o{ odding o :,cc<·26nnel 4.04 go m,1 of A·based 5olu·ions (Zig Dee, 
cor·nunical ons i'/.ucture Sorre of Conclusion 

Blueloolh. M F. :PRS .· There·. wark 
our lecal Mefros hove recently been doing Te iono 1 80 d 

going On' 05 we sfack, in all 01 these ornas nonogemenf 014 prepera 
some ve·y in•eresting work in drowi,lg up 

•nc nocoub·in ·he long run some fovol•it85 melering s,5tern5 in 506* Africo nave a 

p·elinincry specificotions for p" such c 

willemerge There'talsoa goodcrgument Ic,g kislory and consioeroble i,ve:tme,1 
sys'em Ind I /lieve v.e con expe=/0 see 

to be mode 'al 1here'i no o•e sizefits·.I behind len, ou• Ihe ele,•nco /4/jon 
some signilicon• deve opmenks ir ·his oreo 

in le ·norths ahead. so ution and that the ullimate ond disir,6./ion syslem wil, scenario todoy looks vosll, 
d,Herent wiot + d d usl 0 +3 shorl 

recu re o mulhpl city of from 
commurication 

The concep• cf subscrjbed •enf,ce jevejs rechniques Righ, now I v.culd simpil, years 'go 

may be wo'h¥ of cor' derotion. Pere tic 
urge you i be COJ,ious und bear in mind Noviod,],5 cor,urneis hovo Fighi (Bolho 

cor,u,ler c,ooses •hot level o• ter,ice 
por,cukrly the coe, stence i,sues 5/ me Ileri, 1hpy lieed to be /'e ¢0 uncer•ono 

he wor,s ond :gn oflord Mo pi for 4 ar 
high'*0 0/r Fheir co·Ts'·re#ion pa#ems end con//'barr·, 

exon.ple phere ore m•ny p©5sible vorialionB wilh minincl 
cn th,5 Iheme) impoctontheir lile!·yle 

a premiurr Cop©/ orf' 1rusted pa/nerships 
torifl woild be more expensive thor a Ul,lities. on ne ole- bond, reed 20 be 

stancurd (sue,eo / oac shedding dung Here's ore 'Inoi suggesfion i mme/Ing oble 1,1 affed,vee, rnG,lago /e,r |00(ds end 

erne,gencies toriff which. in turn. vould be tha· we fe Ilkely to 'se O lot more / In the reclice copirlin,]le:[orolce*ric ly Ihellf 4¥hi e 

mora '*Dens,ve Ihon o b.9 2 loril •6ut ect nex¢ few yeors We've seen how cogplex keeping ¢01©I'llecycle c©sis dowr. prem ng 

/ c regular '¢/3 rediton progion, ir /1 chal,enges are in 05 ,/„//, we know 2,48 1/ue of 'hei, exi•ing iries#me/5 ond 

oddition & emergency load shedding . hows/phisticcidour *litieshavebecoine recognisng *e importcnce /1 ongoing 

in their aitilides lo their bus De55 end I can pancard solion advifies. 
Load Nosemenl finct onalit, con be 

c"'re ic' ·401 ovr supphrs aie jusl 05 conslde.ed in 5*veral vofi•tions likel, 'in tore coses even de. le] 
con.Miled to developinglruly nocialive Ind 

I dieloprrer·5 over-he I¢ con be nex·le. yeors,nclude centrglised, 05 in trod,liong Active solutions lor le ben,{t of oil Bit 
", pple =ontrol• .....Ins for advonced mult,pi syslen·i with uoslreom lie how do we brng oil of dis creative e,el?> 
switcning ' geysers, ./. Ighting commica'/ns obili". /300 jo••and AMI 

etc. But now ihol our me·er: are oil togelhern.teRectively? Ims * a usefu, crrcy el •ddilionol 

micr©proces'or.Easea, ther"s 0 
My proposal is I,01 we should oe giving mpubililies, ounli I boed on ulidirectio./ 

technicol reaw why they covldn't olso 
erfods cons•aermion I le coacep' I ..t'eamcc.nunicaticis. 

detec ond react on these 6·ocdcasl 
sigrols lor customers ond some oddi/10/01, b.ted ra/nership hetreen The more coupt of subscr bed ser.Ice levels noy 

•movoli, ourposes - 1 ink lariH 'He.appliefs ve• well galn grould, •,1 con unci,on wilh 

s•,ic./ .illk s.....slion, el Whot doe: tfils concepl / 3 irused a 'criaty *i n"// ocd m/ogerne,• 
I Lood Fror/gemen, could als' b. ...re'ship reilly rle'l l' it me'Modologies. o prelty 

implemen·od ir, o distr 6/ed losh,00 4'emism for 'mon©poly ora lock·in. on w•ere,forexample,locoloreocontroll Communkahonste'FrUogiesorecongon,ly 
excuse lorb"bervend' w'up'ic•,er, here 

in 'Ireet kio" miggt ou.©norno.4 evoring, bane orY'ss'illi,u'oinhict w N 

controllood 5wilches on the consurne,4 some•hi•g more to,I I. outto te optim' ./.e ervironrrarts 
premises. or *namic,19 odiu//he '00/ Whot we're 'll<irg oboul inthelong * isa s,luolion 
limi! in his •,ter 

wheresupphercompanies osp„elobecome And final[, gwen he compix,9 of lese 
, Consurner-owned locd switche' pefhaps relloole colloborate. s wl·h le,r clieils, so challenges, perhop. weqeed logiveserlous c.ailible ir dille en* catigories oid 

thotlhed,enlooktoihernlorclice po,red with 0/ considera*ic,Iothecor¢ept, Ihe wellrecog,ised meter or a locol oric 

cor"|ler. Jsed in :oriwdion with d;ologue 'boull"# 0/cri,morcorcam e'se•hefe fnfhewodd e'fesmdpo•ers/ps 
a subscribed service level 51.heme os Herethe focus !5 le• an ochihing Im,reete between (*crr. alid supplierh 
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Power quality portal - a practical web based 
PQ management system 
This paper a•alyses Ihe curreni slate of the Soul African Eled/* Supply Indusll (ES/) to motivate Ihe import¤nce / 
managing PQ on / daily basis. Dilferent PQ management role. players are then ideritilied ond Ihe r PQ monogernend 
strategies discussed lo deN Ihe user requirement / a Southern Airi,an power qu'li' mon/oring ...em. 

by *MVie Yor #,4 CT Lab 

Tne poper len introduces o proctica primary insfornne· 9 a d•fribution nelwork monotascooilolin·ensive i,SCADA:,slems. 
trategy or, ho,v / monage W Inc den, 'ill op,irmise Ille ovo lobilil, ot dis'ributior emyloinstal oid easy lo operate, 
and o fage .ave{orm qualily poweters' (©/end·usele¢Jipmenl Fore=mpls, 
as .Il m *e mo n leotres of . web dislnbulion equipnetirecd, occounfed PQ •or to·ing will ne,ier reploce SCADA 
based PQ Monogeme,/ Systen E5ko.wos fo·internsofco. toll//repre'ents'r s,stems, bu·ildoes prcvdeclow cost 
lounded in 1923 bythe govemmentof Scuth exceller:opecrt,,ily.0,10*irrser-m- al·ernolive lere SCADA .ste.s 're not 

hin•orms ollheElect·i,i·,•c.(1922) 09·investmeit•ROI•voluesbymeonsot 1. ola<e 
The widesprecd prolderotion of electrica der,/'ha uselulsenice feisforos PQ manage,ne. stralegles 
LnlrosIA.Juve und Ir, lercunne, led nelwork posNe T. lotler reqi res ·hot Ihe ene g, 
LoinFris rig gerieialion, Ir•,15 'n 55iond conveled bylhese tronsformer: 68 01 belter The ;ou·her, Atr,Con -5, cor be divided 
dislribulion 6 lowen AL,•Ing Ihn rcil lour b q.0 tython min,rm'in compotibilil, eyels into diflereit COMgories. Each cotegor¥ 905 
five dum. The South Alricon Ele:tric adooled its ovin slro·eg, on how / p monage 

Gooo qua 4 ele:Ircity is therefore Supply Indus·ry 'ESI) is Iherefore pe ativel, PQ 

asii,pcnen'llecuipmenlos/cr young bul simulfoneousl, ccilending with moir·erarcel Regula•rs di,tribut on equipmenith/is rel/t vely old in 
lerini of lire Mxpectonc• as t has lever been Molly Sculll Aff cul Lililihe, hove limited SCADA E ectrica| energy :s recognsed w g mo or 
re*ced,n some ietworks. funtlio,•al,4 ,·i•hesuppoit o•powersyvcm role·oloyer osuaoiring econon,cochilties 

oper•tior Volulb e power *,·ujor,Jtic„al and slim•'of ng ne• g·(>i'•• in a de,eloplig 
Uniq68 operoti. condillors ex,sls n Soulh Inbm.Non,scal.lek,noPOnon,loring couilry/region such os SCJih Africa The 
AJ•CO 

s,sterri'propers/eniseng,neerigproct,5/ role'llenergy regull'ris o ...g: 
• Estom re enll, hod to rescrt to load are employed. These PQ ·nor toing s>rerns impo,Torcek) Ihese ISSJes<,5 1 has -0 ealuate 

shedd ing 10 0•in safe ooercting in¤rgins 
in meeting cemond le/13 .hich cause, 
amongsl others' oddifionol eleclical 

5/resse' i, agerg equiomant ond 1 
swilchgeor E • Modem loods are m'ch more complex 

•on the ·rodi·,01©I locds*hes e ne•orks H + .t S 13 11 •1 
were designed for Non·lineorlooding is 
g wing comnensuritely.th Ihehigher -./I': 

-Wi@• 1 power I"Is being con/ollable by solid· 
./. lec/£logy 

• 1 .- The Power Clisery'Nor P.ogromme 1- -- 

(PCP) co Jsed o .4, emphasis on 
energy :-r 

so.ing measLres to be implemenred by 1 boll,lhesve/liand use·,9duslry i: 1»-t- We.w pl'. ne• game - whos li &========te==== 
1-- 2 wo-ching? 

VohoGe mognituce (lor one• • 00 impor•n' 

PQ parome·ef 9 on ogeing power 5,5tern c •e F lo i. kro•in impolo• eq Jipment....bil ly Risk [nunagement is ELiher c©•plicoled o• I = If I 1 - la] Ihe ES! isexperencinga world Elionoge st 4 
d,stribution 3 equ pment res,.Ile/n long lead, 
tiMes and excessive prces. 

Limiled i,sibilily exisls or, the Npoct of 
E poor qualily and Ihe impollomp o " 

.onogemen, 6 thereloreflot recognised Dy nlosfutil,4monager5 1% 1=.2. 
A 1 mirirn Jm siondord in ihe qua ily of g•ppl, 
04 / oll 'imes '+Ihe oulpul 04/r, F:g 1 804 0.15 volles For *sinvol.ed in high evert counk nadmis. 
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of their 'ood cen! es Allhougli 0 2, cono· 
100 

4000- 1 rellu re mony inst·nents, the, dc require o 

1. V -80 hIgh le.el 01 d ognosk Ir To ri,u·ic,1 1,; cllcw 
. 

3000- 1 - 6 ·0 ossess ihe or,Ir and rool -uuse of 
-60 

eock ircident 

12%•- . 
-40 Relioncl utilitIs cre pogued with Pa 

1000- I -20 0 Incder•ls os ne•ork• /1 expnsed o,er orge 
geogrophicol 'reas Regiciol ' ll. w 

1,·pica +p.. Ine cr .0 r. expert• I 

$##0##333ff# Inieeigafe and minage PQ fhm/tu· ·he 

c·gon,sation Brocohand commun,cot,or 

nfrosruclu e wd c cental PQ dotnhnse 
Nor,th a'e reculred to collect 0/ procest & b 

¤ / Reducdon 1 EMib 0 Inci•" from re,lotelyinstolec Instrumertation •1„' 

dolobo,e :0/ dissen,role PQ r,{orr,i•,tior 
F,0.2 Nuritie./*:*rjeoitspermonir.c•ve#aslhrd•u 

throughu the orgor,sotio, anc 10 .•du.' 4 orr ubbincd b>· mol:j,irig liep• I i,•ider·s 
customers b„ ,/.sir g the Intemel. 

,he F'•ormorce©frole.plo•ersinthoFS and PQpellormanceinerroilon slnle.o¢ionolly 
Mell' 

use//re.I n'. formulaton 0{palicies shown to bear,1·,perluni coil·iblr 10 

toincen/i,ise<orpenclise•theA/liouch,eve osell·regulaking *envronment on¢ *e Mo,·mershoveohighvotogebockbo,iew 
14 des rec ndiorol goo g •egulotorcouldployonlu,orrole nigul,la,irg o few,orgepnrro•·ronsiormelleedingeoch 

occess -0 such /ormation Regulors hove Icac ceo-re ' small -goe-/ Bermorierill, 
Theelectr•lyregulatortrod,lionallyrequi·es .gon®seterecordedliwththegoolle in-1 ed vol•cge qualily irs rumenls 's 
annuahubmi„ion of PQ stotistics oy |icen#. dish gnnua PQ benchnork, ig distics, 

required lo monilor PQ ana only o few 
-h,5,forrnonanis·ob-sed,roenchmorkIng Tocorn,ilochorrctenslic•Jes(sags, 5wells roaming nstrumenlisreq'irectoinveg-,gote 11-9 per'amronce of litensees and to defile und wuiefuriri quold' pororneter© Tms 

comoloints Metros .illp,colly op.lin one 
diuic,ile,iqt c vnli• i , PQ porometers w a shoulc be doie [r.r di#5ren· type el ne-mel<s ©·+ze PQ expeAs lo inve//te "d mc"ge 
national,regicic „dnelwork..peci'icbasis. -ore,/mple osfund,/nolvologe/vel ord 

PQ throughou-,he orgon solior Eviderce lhed is riot reodily avoiloole ge¢grophicol locolion 1he r• ulalor could 
also.'rom o nalcno perspe•ve. ben/mork Mel,05 w 11 ekperience I Jov.or n•rrber 

-c generale P' perlor/orce info·netion the pedormonce of dhre 11 Lilillhes ind & PQ inciden/s per ·nonl compared 10 
of prgchcol <lue 10 Eas,res' processes of irldertily·re9dBI• de•elopri,en! regional Ltilities " ·hey ore locolec ir a 

licensees,3 '101 2.:Igh){orwarc Tne exteqi 
Theabevecar beregordedoscoreservices smoller geogrophcol orea Communic/ion 

C le 5cler,ie€]rid 'Ii·,ulogy requ red +I 
to be expected trom he eiergy regule»r ir irfrosluoure ond a cortral PQ doibose 

troislole PQ dmlu os,eLOrded 10 useful 
/c c.-kraviledgemen! 01 he,· res/on, bill·¥ ore requ red / coll,c· c/ pracets dom 

/0, nution is easi' irde·esl nofed to the nallonol econom, whiall rehes on from remolel, ins¢olled ins·rument©,lon 

1•ls first oecessory ·o Feccg,•15e tlel PO do•J ele:/c/ ene# / occeptable compollb,lil This catabose cowlc a so dissem note fe 

levels Expea needed for ihis senice con nforinotion throughou- the as obto ned •runi lield record,Ings Is liot orgonisohor and 
then be wted c• the regulalor, v·+ ch o low lo key m orners by ulils 18 1110 Inlernol plil= rrnde 
Igcol ou·horities (eipeticlly •Eow will• tigil 

4* 4 *009& *ir Sleody 5-:,le neic/operoting conditions con oudgels) to rolhericos un dolly b.,slne55 such 
ut, INis which neons 'hot scme KQ in:,w s 

mosklkehe P/,1,{ormonce/alkensee aswointenance ordoperalion ol elect.icel 
could hoveon extemolorigin BJI, melfusgre 

Mdicalexomoles ore 8% ir Ill Vo/ge networks 
bothclientcid supplier. The PQ dc„bose d 

regulolio,Forole)<an'Hectlherecordir'901 Theregulotorwd'ove,osuppornhe'lib·ies be capoble of •655,Ging the or,gli, I,lilern/ or 
sags ard 5wr 5 a! #Ite Iset·point new o high ·hough Dy seme extent wilh ed.,colion •d 

elernal of ¤ Ircicen·andosslglcirnet 
crlowvolue) troining in the u3eol PQ slol,&ties to ersure ' 

couse n orderloocnvey marage P/eie, 
15 0· prodical .lue Olher slea¢, 5*r•tr ¤peratior¥, to id,· ons •uch lonsforme. in melropo i.n networks ••ie in 

06 5pecilk voll¤ge unbo|once condilions cm Eskorn general loodec near ro'/ cope ly which 

also shown ir* 1 lo couse -ne recording of ·near,5 ·he cosl 055acioled to o °Q mo 'lori·,c Eskorr collecls PQ :ta•,stics . region Iro. 
./%..95 sys er. d>,·arfedb' 6. rewerue 

..worK of remote|' ins' i. instrumen' s:slairieo 
a 4 

leseprlrrl.•'Fornier' 
Rerno·,15.Ing Ihot ...,torar root couse ore 's developed powerful n house PO 

0· sogs h ...... 0/ ·.01 0[ b,vells t. ...Ing ./ capalle of connl ing /7 ./. mull./. 
5./ing .1 n... equipme' o rd light•,ir //monce indexes Il<f 5; from Ihe g. row ccli. 

Jrlike ilet·os. most 
"C trons*or#•,Il•in '029.39 01 da req' 9·5 c•ter·lon D.In A PQ represen•ollve (expern is appoinked 

-irpirce ./uotior 15 req'ired ord agreed. to opersee Ihe rronogemen,of P/ in eo# smaller,nJ. i.,3,/Illes/reloaded/¤ ie„er 
0, Ihe,r leglo's. PQ 

Jpon m,Ihcdolcgies requ res reseu,ch ond :ranogemen} Is o well degree Grralle, Fronicipolties mosil, do noi 
esib'ished 2//lor with,n Esko,n onr PG hoveadedicaled/managemelifune*on. 'ilondo rdbohor •1 orc• r to gele,ure PCD .·,{0-tion informotion , reodily ovoiloble Ihrougho Jl lhe Ihotcon Ep wied lo benchm. licensees 1-IMountofinterno agaips, incidenls 0 
'ganisoton Il mil re rated lot [skom Is is srra!! co..cred I ·he ..... of i•wliorlu int den' , legiornl ¤113 retwork dleper,oent ron-1. uni,pe r ils ob'li# / be se;F·suH:,ep, .1 :ha 1. Jor•ed 'rom the 5upplY 'elwork li nonY 

Reguloters do reQuire 'ow tirrilrilped arofile Southern Africon regic. 5ma||e r rn Jnic 00|itiei beL[19 LOLO,ed .·'he Fird 
ond e•ver•1 dota fr••:r, eoch licensee t> p·operly c• 

Regionc; les I....csed ruall Wres An O.=.ed 
evul#n¢ tencr,Froll...%*e ousinels q .el coud ludher ine occes' 
c,feach licen,seond •,t»5101.s,cm cum* Regionol •tililies like NQn·Powerard Tonesco to the resources and uperlise in ,/ 
Ihecose hove nslolled °Q inslrume inotior ot rrost ri onogonnent fould in +e bigge, utilit es 
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PQ manogemen: philosophy FIndirgs ·nus) again 2 mde .ime 

throughovt le orgorisotion to m Litte bUGIneSS orrr inlegrchoo of power queld. 
moragement I PQM] is forlhcon· ing c mvg* employees andiorogerson Meimpoctof 
electrical 'filille' in 'oulherr Alica cofiec•We or preverTo•ive octions (to le•rn 
.-riaed-cesstproper PO hfurina ion -Forn ooth mis•okesand s'cce•5*s) 
i' the ndirl reason An rn'egrof 0,1 04 Leg 3 lore PQ Prer' rrwagenier' 0/ requiremen,5 fools. Drocedures ond people M re/,rec 
b, on eleclrim /,lily to be 00/rotion,J A dal!9 PQ C„„sr,en| reporl (ssis s the 

Tranit,tor Service In monogene,1 of 'e quGI,ty 0- eleclrical engnee, In ident®ing -smpl ance Issuci 
ener" A web·,asec PQ •nonagecreat 5uble deans i·orn re nor' H be 
5ysterr cir cortin....17 d...... P. iden·ified. visibili·y of 11,/5. d...ons 
inic·nction 6/cled from dot¢ recorded *•sh ·he eng,leer "Irries gating onc 
al n.'mer'LE giles dis·ribiled 'll 

% 
over unders/ndlig ihe uncaily,n• pircr, eter. 

al .lectricol .*l ir reor real hi•e. conlro||•ng the tren' Equiornert 
-40 ti·ne.value ot infornotion s +us 

gdlu/ments ord opero·ionol changes can 
explodabl be imp'Dnenled ·: preven' exce,donce of 

Trania lion FIle Monog ng PQ nm lin·,•s Nimerou5 repor•s©ne¤ch por©•eler 
R ·e<Juired /0 ossisl the eng neer tc Eventg si,Jltaneously recorded by several 
uncerstord and iden·,4 le influeice of In,portOS«VIc' inst·vrren' on the sorne netwc·k evie be 
d flerent perame ers or each j hai anriou fed 10 0 common ne,ork irci¢ert. All 

1./dig 1 mecE Jred e·.ees lilhir I smo t me winco. Power quall'Y Portal 
L.« 0·e 'utomaticollyossigned oy fhe PG porla 

to o Em».enng people .......teloolsold s ngle ne¢wc·kinciden! 
p•ocecurBs ir Pcwer Quolily M• nagemenl by 

1 Vall'ian The PQ engineer will haie to i,ve#Jgate le creat ve c DPI,cct c i of rrodem le :hnology 
theo·igin. root ccuse ond impoct o{ eoch „ th -gool of o n b-based PQ Monogement 
incident os ond when it hcppens •on In 35·en hosted o· 14 ®.non' com. Th 5 

127:-1 ad hoc 60#isl regordle•s olils dep*h or v'mu' po•al wo• Me,•ped 1/ coe·inuobslY 
duration dissem;iote PQ inFo•mction extraded •rom 

-he resull siou d Le visible througho/ ·he. do•o feccrcec 01 d,Herent sites In recr reo 

L_•LI orgoriS/!09 Employees and monoger' tinie An oveMew 01 Ihee-ornated genus 

musl gair visibill•• Dl Ihe imoort of e,0 Of ihis PQ polol follow, oelo* 
incice. . Ike corttive or preven.·ive 0,1·IMe comm#,coi,Or ,leN,•c>rk 

L--3 mae:uit 

Mosl 01 le moriugeneill ./i e 01 PQ PG ircidwi 'noroge·nem :001 informorion i, 10,1 i• Il ie d Jl{, is iiot,•voiloble ii 
Fequiremen's neo'reg/ine Ancn Ined'taralne•ols,slen· 
Recorded dalo hos I be scr/ilised for PC s required to occurn, ate recorded PQ data 
even-s re:orded with n o predefined time irtc o centril da,abose in near ecl lime 
windlcw 0, B most possibl, represen, the 
some f' imdell Delollecinfor,lolionor ;M·portalion c#dc' 

eoch Ile den· mut De mcde ovalloMIc IN P' ata os ob·'ined f•orr held recordings is 
reporling Irmol Ir neor real Time Ai,rms not Dress··eacy N.·Ma| oierotional Intena 
need to be roised to notily +he eng,neer musl be defined upfrcol cnd all dca lo be 
or, occurrerce ©t ¤ riolwork incider,1 PQ imported mut be e·•01,ated agons, ore 
incidert rrinigemenl fools must nove " dslined cr le,iri ,core /., 19 occepid F•r 

43 be..ilp- copob,!ry loreporlonord rank nciderts e,Ori ile,il/Ilu£.isblowi, onelineeolt,ge 
OCCOF ding. will / zero and .oltage "0010 Ke will be 't 

10:96 PQ Forg *r. whic,isimpossible for Adancg..g rer,ded norrn# power 
Ers u,5 645'en· operotion The d¢lt' importer wi I 

The NR 5 0 48 docu ment• defire lhe I m t i nd 
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.......d e r,d iden•*.... equip.... d.i PG |nsfrument5 slore •s •rin m wii, dol' 10 
ond /55,ble mil:gahor, proceNures. A The PQ ergneer hos 10 „sess le 7 di sove olsk space ond to irin misedolo *roffic 
heo l, relot 0 1 belweer, 3 Jpplie- ond u•er sliding 95% CPF volues 0. a dai y 6¤5,5 10 /tween ·he ins,rume& end *e dotobc#e 
s as :] 0/werful PQ rn ligation loc mt, less deter/Ine NRS 048 conpllonce ond 1/. The datoose enriches /e reco·ded dot¤ 
requMern0ng on expensive PQ milgation b po och.el• Implemen correc·Neo, by ol,1,090! inmdior lo be derived 
eogipment to be nstal ed locally pre......c*ion suchas/e voltage o.©files ...96 of he 
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decl•red vol-•ge Ara·her exo nple is Ihe 
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clicks ord exported b vir,0,5 ele<*ron,C , prem,Jm to ·he ingerni hurron ond regardinglhe oparoticiand Inplerne„otior 
forn·ats, The FQ /,wto udds odditional technid Temurce. ot / 0/) „ o Ircuse W PQ = emen, progrommeg Powertul 
vulle ir ler/5 of inform]·ive .00./ clic,awoy fools ore 0.0 loble, Lul proper •rain, ig ond 
Custcm·rrade reporl' to 'Jppon daly cngoing nentorship-ron industr¥e4 Cost. bral,dirg eifs is 
bu•Iness.roce5ses, fore,ariple, isc mouse rn(>sl > regureo 
clickoucy Acai' assessmertrepclon "e The FQ web poila con '051 multiple 
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99nd AMEU Technical Convention 

Bushing failures in medium voltage 
switchgear 
The Cll of Cope Town hai sustained a signinconl number of bushing f/ilures in medium volage swilihgear, mos,1/ efle<,ing 
«,tas•rophle damnage 10 buildings and adiacenl plani. The purpose . /. paper is to share experiences regording ihe 
causes of /hese foilur/ and possible remedies. 

ty Cpop Heerden. Crl of Cope Fow,7. o d A Rogeaon. I Techio/ogySurvice, 

Wi·h le exponsion 01 SF6 one vacuum 
t' chnology. monu acturers o Iso replocec 
80'e•Me paper Ewshilgs -14 re•n '05 I 

bush ngs. ---7- 

Aa.•toges 01 ·es,r, cast lechnology •ould 
be 

• Better,//10'mo'.roductior 
• Super,cr •ult tole'lon 

£%*.1911811 ·Ne • Scrclch ond nechonica hrroge 
rprlitent 

. Cheaper 

Convory to le obuve. the Cit, 01 Cope 
To,vn e,pe'ience is ihat bakelite paper I 

Wig outperForm res,n cost bus,ings 
67 'cr F o I L Ingo Alr*orall 9 rhil,IJol 

Son·e manufoc.,ers would redesign 
" Sling Ore]Ke·s to /6 or,d ·esin cost 
lec'no|ogy t. T' in lie upe pon' ost'a 
pre.ious generalion / breoker -he Cry 
01 C.pe Town .1, ses 'hree models .f 
96 MV mith gecr rock in •ruck bre•kers 
frc• 18 some nlanu ac•rer. which ore 0 1 
i.terchang€cble with pre, 0, generotion 
01 breokers A large n.wher cf bushi.g 
foilwres. mostly d,e to partial discharge 
act vi·y across 'he surfoce of bush ngs, 
wel experienced c' lea•t In V© models 
94 tie same pone and ma'uladurer. while 
severe po//I disch,rge acli¥ily, but no 
colos/rophic Failures or o *ird ·node of n 14 
*e .me nonulac·ure· 

Some of 1 he failu res 9/d 4 j observellons made 
F:0 2 7*ge-£7 AJ,4.0,0ub;fo•,D,9(F..#02(L /•rhe.hipephosebusbors. 

T,ger•ole>wclertrori undome•d - dr..·em s'Gges of/gld.io, on ©iher//sierB o•d //rng ) 
Some of Ihe fir/ recorced foilures n *he 

Cit• of Cape To•i were al Ihe Tyge•alley 
Woferlront subs,/ion /19 entered he 
subs/'l l' sw .ing operations They 
expelenced o slrong smell o• (ilorine in 
le sulslalion Ind o. fulhe· irvest.•on 
thy lound ihe '•0 Is' breaker wil Severe 
dichorgedegrodotionol. oushi·/ uloa,Qi 

andcustercontocts 9 W -*. G 1- 
Sollger 7-Ger aid luec•,on 

Wing ra lures ot Sor,1•ger. Foasen and • ¥9 *m Ne Figs 5, Sond/ mirasimilar J#.- 
foshion, at the 60/ screen layer .,ili i Il e 
resia of the insulction, the top of this s:,pen 
being cloM I le verm,9 g•ord posit,0,• Fig 3 Wo...·subs•hor, Quor«breoker,Nov05). fNurwbe,e.'J•s•eidur:,Jge' 
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one four 
Parbal Discharge (Pe activity Undergtanding condition is the 
isa factoc in 85% of disruptive key to more cost·Adive asm 

substation failures management ipl 
two five 
Accurate measurament of PD M INe EATechnology isthe world IMder in • PD INSTRUMENTS 
assets identities faults BEFORE the¥ PD detection. location, monitonng • PD SURVEYS 
develop into FAILURES and interpretation • PD ALARMS & MONITORS 

•CONDITION BASED RISK 
three MANAGEMENTTM 
PD data is the key to understanding 
the true condrion of assets 

IEr 4• Fernando Bolota, 
* Independant Power Industries 

418 Hedelberg Road, Tutisa Park 2197 
t 011 @071392 

fo, iN- 

e lernando@ipiholdings co za 



1 

1 
all. 1 

F g 4 4/ork 565,·»Non brecke· 4 ic p As 5 Bushin9 Gdure + 6 0,4/r wber,or' Fig 6 *ving oilure ,+ F•,asc• 

sub•101101 0 
G 

-% A .r /7&--.... 

Fg 7 /sh,rg•,wearj,nc·ons/garl" F 0 ' bc./ .pern se,·.1// Ag 9 Soulh•rn Sew 10 364sl•ijan 'No•e lr%9 

e..de-dora• n'/9/lors ald r,uq pr J 

4 

? 
r. 

.-1,/I:• l.. 'll 
Fi, I D Be#o,/r 8€ /w .I,140• rldD bi// Ag 1 : S,Avo,Or.:e ifeme'e) bu5hingcuno[,en i *ia™ Evon<f 

2.-5 

Fig •. Pores in Sok.0, yikebbl. Ag 19: 5*jy subsmils,9.m5 040 VL.!bje Fg I. Sol•oysJbsl•1•rino,vidu'l- 
phoroirgpoed in jokonwu,y in „glond Iwoe gre.sy ber..4 rbe sk. 01·4. re„r phovogrophed 1 pho•...4 -I'.0/ :• Enclond 
if:¥fom,•rer hreake, buim:•c #lk is 4,]cdri ••berolory i, ErofJno 
Irl.ric'dc3//mill'll 

Eli T-/TU»17 

Fig 15 ./i,n €0•wo> i./•./or F;0 18· Dischar7e Def*een <o •se•ine hcor' Fn !7 ...loro•r%d/f '... Jur o 

609,in• pho·og.onhed 0, ieboic,De il, E,•le. *s,lignmen••5•11"bc. 

46 AMEL. Proc•inG, 7.9 



. 

I 9//*le•rouilcoull/%/.,6¤k'. ng 12 Chifi••5us4* iriuwed D/C;, le 

u.r.- 5./.s/l 

e ': - 

.L 
•0 9,1 A-kersJpr,Irdhy,rnr•i,forurer 

...i ,/.Ilied *,dier *es, C.,pe suL#. F:g 22 li•chorgefianishcJ#/. recke,+op 
D ma•lig•cdon•* schcrge •o·resporrds •0 rhe shtr•er Ninges Irofn ' 
helopot•.brioke' 

P' 23 F;oornsIJeve, Fg 24' ve,m, puord Im mony 13. Fo 95.....#'irnouoid·nowi. 
**lon-edbchve,Aihe•ec•Di • -* h £•der•b'e PO 1•,e•ng which 

pr,•,eir-#$ 
bush.*vemlinQJO.d' 

Berloire *LE+Jhor • Erwironmental co,dition, ond possible air irreoses le probability of porliol 
exceeding of expecled conditois discirge 

-Ile & la,re blue phose Lusbarside bieoker i M.o•es' use' ord poss'le qual/7 Mcst •ew sw,+chgear oonels oreli•e¤ * bushing *in •he ir,ilic stoge5 of PD domoga Yariance 'ler QI' hegiers ringing from 30 to 120 W. /,le 
and item be ceurb keen •see Fic 10)lhol • ..1./.sklistomenufoc.re some .onufg'·urers spe* oonel 'eofers 
la¢king wos •ss/0 ¤led w I t·,e moulding as optio. • Qual ly .0 1/rul during munatocture •eai, I•ne, si•,lurl, to mo5·olher cose' 

. Natural and i.dus·rial he pollution Ci) 01 C.pe -own mon,lored Hurn.dily 
Noubu•cn, subs'or:" over 1 4·do„ F'riod in the sub'+ohons 

. Ma nter/nce skills available pece Yed to be the waite" 3//hon' 
n hqubulnn, Sub•ction, there wes d sc®•e mon,bred wer• w thin /'fecrofvoi/.poiesardbu86,'es n thesper,lic.1 aii r le 
bevee. the concert,rn book 5ee Fig. 16 I mar /0/ufor, ol 

mollgs 'ough 'emon'Ki M 
These Doots requesl were ong,no[I, f #ed or no¢ ·1¢ve a ·horough specificclim 
......1 Cope .....erconductive Mci€ and 'ale ./ings must be 5 rnooth 

deoten •Il velds, bubbles und molding ore controvers os the• ron co,is,JIne 
oorls. ·,It¤re. now ·el ofiHedto •Ild ,]irouds, * 6- 01 

consideroble o,Tiounts 01 hnes, ... of w.. erergy Ihe Ci• 0¢ con creale local filied wilh compound, which provido g good Cope TA, has 549 7 MV proted breakers regic,1 5 /1,14_reasedelecric,1 stress/hereby a ·{apbetween ph/3 inslolled If ullpon/0, filledwit,100/ nireosing the probebilit¥ of PD ochv ty Neo·ers. lotcl vearl¥ /nial csnsum.1,0/ .I be 
dis<harges: conlrlbu•ing Mcisere 4 8 35 372 kWh Al Ihe city'i Med•,m 

fwirs of 9/ivily in breoke,5 k>•lage H ndorondespeclollydroplets©{mo// Lu,10 Power Bulk Tar,lf: energy ..1 
"shng willbe 

de•,g, areexponentolly conlribu•"title to•al npir","lely '1,46.mi PD llol, peryeor 
excluding VAT 

Des wr• must be amale Solety factors •us} octivit, in -he bush ng c,sembl, Mo;/ure 
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Irrporlon· thi 14,s ecuipment 13 regulcrl) • Mon,bly checking of heatefs [8,111 manthl hi,1 stress then tne od/CB,lt SO|Id o. liqu.d 
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97nd AMEU Technical Convenlion 

South African Distribution Grid Code phase 2 
implementation 
This paper I a Illow up and a rehwh of the South Africon Distribullon Code that was presented by NERSA In Ihe 2007 
AMEU conver,Non held In Durban ICC. The presentation explained ihe opproval oi ihe south Airimn Distribullon Code 
by *e energy regul/lor, as well osthe phase 1 implementalion proless. 

by Lucky Nhi'on/1 N'gid, NERSA 

Th,5 paper seeks to expla n the de®ls in the h[MA alst, agree,] wi·h Ille GCAC tal #e elect·,cr, dislrib,lofs and wholesole ensrgy 
conte-, pureser m¢"gernenf proce"es firsl ph..8 of f,0 Distnbution Grid Code wrign,arket 
and conplionce monitoring of ne Soul imple,ne„lul,o,will nvole tho licensees Cd·rently Trons.issionond Disk,66,0,i C.de• 
Air cal Dis,ioution Code. wilh le in5·olle. c. pocily greale, or ecwul des ign c I mp to ochiege the vision c: 0 e 

to 10C IVA Or gino I, tie Swth Aircoi Grid Code was 1998 Elerg, While Poper NERSA renioin'the 
developedwitnovew ·h/·he So,th*fr,can The ,.5t pho:n Implementa-ion m codesocill,Istral;.eou·hori v ¤s requlied hy 
Regior,I Ele/ricity Dis·rioulors •RED< will ,·,O,/1opoedwillilhelice,isees¤18,1.0 bylhe ihe Elecic,IReguiclio.Aclmlbiher,gliqo 
ho„e come In·o ploce shon » 4,ch anongs! KERIdie lon of he al·nsed opprocch I he develcoand enlorce electricily indish codes 
other hings.vou d inoke l e egLI.•I Ji, 0{ 11 e -or//pping pwocess sloded lote in 2007, and ¤ppm /l chonges and exemplions to 
Industr, o bermuc·, ri iore.4ic,r-lnd 5 r,lpler with o ore;enlcti< r, ot •he AM EU conterence the =cles 

M *e *y 0- REI coming irtc Noce, unli ri•Ic 2008 Pho50 1 approach was two· The Dislribullon Grid Code obiedive NER/hadforeviewits/gulatoryslro/gles fold Thelirslslepwos holooc,liconseewill 
1< sut the Qurent indwi Distr;bution /.id Code erviror ner,1 Tie he given 1 2 mon/9 -0 mike The prepottions is o i ird,stry code 
Dislribulk>nlode 16 0|5031 .en #ythereedio du,ing t,1. pened to emme complicme wlt, 01 p·ocke thot defires ce//d condi·,Gas 
ensurestondord·uesforparticoallon,nlhe for 11.irincr*soft,ecoN€Thatincl•ded· a•ce.5 to ard Me of Ilie (115]ri,11#ion 

electric pindu" especioll, trorr ncependen /*m in//ing basic rules, procedm•cnd 
• Crilicol ·ev ew ind u,©ersionding 01 the reqj,remens thai gave.r he oper//,or and powe' producers 

coderequiremis. mainfeno Ace of the distr ouNon Mmin The 
Tw South Afr,con Distribution Code • /55.56 ofeg5 where ihee is , 0, Distribut,on Grid Code / :erin rri 01 #a 
deve,opmen, process took obowl 2 0.. compliance such that o licensee can licensing coic,tiois c-the dislnbubon nel,i.of i 
slorting in June 2005 cid Ihe ·noin opply lor •emporer? exemptior:5 .liern se·v,Ce prov ders Tle reslf'clumlg o 'p 
pnft ril,nnk wore· neces.7 e|e=Irici•y suppi• indu5fr• in South Ain•o. Il 
• ISA - Cha • r Asses, whee ormencments / ·he code presen' significan' cholenges pertaining lo 
• inoy be necesse. the operal,or, plonning lod .airle lic• AVEU I Im.in re..5..1.tion Ek/rhuleni 

eThekwini or,d Cape 'bwnl, • Arsess a.as whe·e ihere will be a need the d,slf bu kn systen, TI e D *, tien G·Id 
locoplyforderog.-lens, Code is also intended to deli,ie 'I,e ¢ecli,i,Enl 

• Energy Intensive Use· Group (EIUG / 
• Follow 'he ·he dis•rit•lior 

oppropria·e aspects of s,•en· which Ihe lorge cuskmel pro-pr 

(Cove·nance Code 01 Gld Cnde) Dislribulors and other 'serg 04 +he distribution to 
• Deparr,- of Mireruls ind Ereigy °Ppl, lor o:•end,rent' or 2,„plions syg·am loul. comply with. (DIE} 
• E/om -he seco,ld Distribufier. TH'sniss,or stop is Ihot on 18 November Moir N the Dislrbul,or Gpid Codeeslablishes und 

.ro!lori 2009 ·he Electricily Di.,butioi Licens,5 will reciprocal ob;,gations 01 porlicip•/t5 -egamul 
be amended to inc ude the D 5+ribu+ici Gnd le use• .evelopmet ond operaton .'he 

• Syste.....to *Isosecrelor,01) 
Code os © cordit:on 10 6 corrplled w Ih distribution system IDSF 

• Irdependen, power prod,cers (Kelvin 
Power s/tioN THe obse whons from the regul""·s po„il of 1•ensures 

view since.he beginning d phase 1 -" • Non·discrirrina ·ory occess ·0 11"e 
Ir Jure 2007 •he Grid Code Adisory 

• 
Commi•lee THere 4/5 been d stribution 

(GCAC) wininol sy'te·n 
proposeo rhe Sculh or ra response 

from N ir,du5try wh regard 10 ·Ile ' Adherence to rri' mum Alricon lechnicol 
Disir,6.,1,0,1 Code for the energy process recuirements for conneclio' 10 ./ 

regulo•of k co•sider foropprovol. / Augui dist·,but an sysim 
2007 Me line]I ve·sior 5 1 vics 'pom.d Because & Inis observotior ke energy 

• 
69 /,e lei#I- Ditribuhunsystem 

*refg, regulator wili ·ha m vi", of regolo·or s process needs lo be integr,N ond odequale 
ser. ce delivery 

including i, to ·he oppiupi .p· rehashed and licnnses communia·ed os prcoery in 
• Clor,Cies 

I license ...... Upon ale,1 accounlobili•i.5 ofolill,tes /eni approvu .: order 1. o ref/sh the indu// 90/ 
code, NER5/ decided ./.Dderrertarie orce©gainatou.limple..·/Ionproces5 . 1/©·rn/-101/voill.7 

snouldbedoneino Dhosed©pprogch, / Iking Ihis code The ben/·5 thot tie cude will hove 10 •c 
into conside,olion lhe dynomics c• how h induslry are. Sockground 
electricil, distribut on ind JSIr, iS. inCIL,ding • Mo¥,deso,·ableplctor 10,·lee.vol•ing 
• Themoin drivers of these The inilidiyes wsre 1998 h gn .umber of licensees being ESI. 

reg,Icio tabo/187 including Eskorn) Energy WH. paper & Elearcily Reguk,lon • For exonple, introdudior ot RED' Ind 
• The diHererces Act 42006) v.h cli requi-ed eledricit• supply in sizes 01 'elicenses ii independent power producers. 

termsof nstolledcapoci¢y, finoT/ond indushrelorminSouth AIncoorid,nlrod,Jclon I 5/ ts loindotions for lulure corlroctuol 
hunlon res©Jrces· c ,/dependeil power p,oduce„, fegional ...rgements 

5C 
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• Irrproved effic'ency o'c trols'grency 01 

seri,ce oroviders. 

• dommonisa.ion of induslry standards GRID CODE 

• moroved reguloto. me•sures 
he Dis·r Lul u , Grid Code need' lo be 

u,daled mrough regulor omendmenfs 

/ incorpor. e indurn, ce.elopmert ond 
DISTRIBUTION improved proctices Fuilriermorethe ir u red CODE 

exe·nptiors, der'gohons ord ofnendmenli 

rleed ·c be adm,nistered -he f J/fe in en Icn 

4 tc ncoroorole the d Istribullon co·,clhons 

into the Scalh Alric. i Gfid Code in orde' Accountability for: 
In hcve one grid •ocs for distr buti". 

tronsmissionon:lgenettio' Net.,ort Service 

The gd cole lor Hon-,ss!09 (Tx) System Operation vs 

Aricillar• Se.fee. Disfr bulion (DK) code p,rlicipo•ts. 
hecodes .Jrder lied wibulon coceore Operations of: 

• G"/ry d defiritions - prearnb e 
Network Service 

• Distribl¢ion net.ork code System Operations 
• Disli Dullo,• sysieril oDe·©ting code 
0 Dis' bulion fnelering codle 

Fw l Describe,•s,e.. hc 50udh 
• Disibulion torilf code A#w,Ek....Ju•Ir,Crde•/podra••,9·em. 

• Dis!,ibulioi, InG exclang® code 
• Code g.vernaice Tx k NERSA Approv•, 4 
• CCAC decided that 00¥-m./. curren 1 

gover,lorcorode proc m sha 1 appl> but .... 

. gOvemon•e code 01 Ihe Dislrbution 1-/0.-Ad.1,/0/mmil- F• Gfid Ccde I cuireng, iri drah 5toges 

-hes. cod•' con be dcwn o.ded or le |f m*portr-m. 1 '•.rtopinion 

NERS.ite I EMmLI'l'..9 .. selecl 
Ele.Ircity on /e homepage ti.er download 
the -odes unde' cornplulce non for ng 
Th NER'A wchs,¢e curre'lly s undergoirg 
I re.Imp so 111.1 it cori be much ecsier to 

lind lhe codes, sendords ond ollier elaled • /*e- 0- • EMP.rt -Ing I dourner,19 

Fig 2 Gr:d •0•e •*igned = i™ 
6overnance•de 

tern nce code describes Ihe provisions Any parlicipo.¢ con apply for on exein/lor te iustify why 'he "Imp' c p sl,oulc be 
3eCeS5,fy for.he overo 1 00••in,Slf<•ier ond w derogc•ion M 'e dislf,bution g.*' mee 

re'.le. O-the vorioi,5 asrects c le distributio, fequirement Exen,Nioronddercgoliontroin • With *e applicahon, ¤ prolect plan 
code. & code sholl be re•d in cor,unc•ion complying vilh orov,5,ors of Ihe distribution lo odd ess N rion complionce wil be 
with the rele.•nt [oq,5 alion, ihe icer.seE issued required coce mor De grorid ty NERS„ fo, b 
to genero,ors, tronsmis.w componies Ind following reosons All der/gonm app ic/Nor. sho.Id clearl, dislribu¢ors ond clher NE•A gdooled ccdes 

' Topoweefore'i"gequi,nen'hathos 5·atelhe ....ducliho· following. relote to Iherecin'lly s.p|Y no/beendesignedwill cons/eration for • #e reoson 
nduslry forthemn·conplionce 

LE' . Re provisions d #e d,s/ buli„„ c„de . The curren! copob,illy (ever if th,5 i less 
71 e Occo .h.b:Ime. W .ar•ou• e,wies in . To U Ilinir 1raDs,ficn fhrougb irferim ,Norwlatfhecode 5pecifie6]. 
I•wernarce of hie ./JI,or code c. /•rorge.en' . "he s' s per,ve cond ition upo,1 which Ihe S<el•hed in Fig 2 • To -©cl|tote ternporgr, candi·,oris ve;,di& and the ou,•ion of •he deregc••on 

ne-p•it•lirg e,rempt,09 depends. Disfribu*.G•ideode.•ef•Jn•erl, 
• exempl,on afpl:ctiors should clecrl, An, other ...... deingo'on or lhat e'emp:,0„ p·ocedure All cal be used 

0 u/,4 ridicofe /efo|loving *hy Wie derogof,or should be 
NER5A ,5 1,e Dpprovol outhorily for Ihe gronled 
dIGIribJtior code. Any omend·nents I T. 20. ..sonforthe ion corrpliorce * Wi·h ",0 oppl "1,00' a prole'l P ¤I 

derogallen ,/ 0. exemptials from 6 • Thecur·en'ipchih leven dl- 5 |e5S 20 address ihe nor compliance wi'E be 

distribi,lian code shall therefo.·. thar w+01}he be Jroved CO= Specifies) req'Ired 
ni• 

# NER• cz gu ded by 'lle GCAC • Thedorc•,cnoilee,expnons AN omer.mel Ippi,co•ions should cleor' 
4 pc«pont n·enber 0- the Ge€ or • Action plon pul ir piece io lix Iii. ron· 5 'le tie 10110.,r'g 
NER5A iince 

may • 
prapose omendme'ds io le CO,pl Thecurrentclouse'obeomended 

d/Wor code • Any other irlormo·ic' ..1 col be /5.d / Proposed chorjes 
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used £ opp ¥ •cr allend,rer·'r exemptions 
cr dero€/0,6 Ths for,r cH 1 50 be 

downloaded on the NERSA webs e or mode 

"0684 01 ·he Qopl,cont·s reque2·. 

'lossary / delinilions 
D-Gaa 

TE 5 dccumen' Coreirs o|| terms acrinyms 
I-VI•Wproca„I I propol,L I 1 propo.1 1 

oic / of stondorcs ul in the D, code for 

'e ina'$19'6 reference 
'CAC 

recommendB 01//butlen Network Code 
to NERS' 

his coce describes the bllowing. 
• Procedure/prccess lor new conned,ors 

r.....,7 •*/1%*. N --116#....:I./ (incl sonpleoppic-mi• 
6.'12Zc•cr- *relanat --,ubmis,109-,• . " 0• t.c responsibil ties of oil poeles 

regordirg use and dmelcpmen• ollhe 
/*lia/'at £691 1 distriL·,onnek' NERSAinfumn 

-•etanal • In=/ded sorre embedded genererier 
rennrclion imulremen' 

I 3·DIN.•colome•d-#le..rlilronondder©paner.pp,•alp™. Distribulois' responsib ! ·ies orescribed 0,11|1,5 

code ofe: 
• Al....111'r,1-,ng,r-b,r • le./. ./Inerconnecioninfornator • .......I'.le..,88........I....an.I........h 
- -./.=.%/.durl...fll#.le'llect//bal guide· 

• Upon "stomer reques, pre'ore 'Her 
to connect und ullimotel' conneclion 

ogreeme,it 
P-to: 0, lian••lir•r •. Or Cen- 
Nalional Ene,0, Regulale, of 628 V,mil,uier, Streer • Ad: Luck-Ng,dI se potential users of ihe expected 
So- A.ne, Afc,d' 4 012 4014716 reliobilit,onitrekvot. P 08=40343 Ple,©11. F= 01240147® 
Aicad' 0007 C,1.0834/1999 • Conducl distribution I./I 1.Joct 

0007 c•ess,lent sludies• 
S.'./ M'h-in • Compile 0!0·yeorloac forecosior eih ™0124014778/ 0832*I 
919}r,4,- ninkh#A illl .1 .irconing point©f suppll 

• Iblis,5 yeor ne"/ develcp•ent plon 
fe,iewee otlec•t eve. */ 

• 0 4 Addre• oe,o•' • Comply wilh reliobilily Ind" se' annually 
by NER5A. 

RIA DMIT-LTION -• CODIAI,IN-liTS,0- 
Ne.or. Iniestmen' 

• Le'l life·c,cle cost investment crile io 
EBKOU 

ri hne with NRS 048 & NERSA rel •SJ42¤ ob 4 
requif·wi el'15 

• le.lurr <onnection '05/ /011 be b©.e 

T• ./.0.-,Nu• by the ·equesting cuslorner 

• 50,104 in,estmeni wil be based on 

p'edle.minec c.... 00....ent ..'RALA.... 
requesls to be considered if possed by 
les slo•re 

*#NOMIIA'I • No cross·border subside5 sh' apply for 
illem•lioial cusbrrers. 

41 • ./.Ill,• -b- • Re/wroehment i be done ithed sli,Lulur 
pe-m 

when eq Jiprrert becorres wis¤•e ond' 
or 'nreliable I operole. Condli,unb 
cusicmer i,U5· - gree 10 Ihe tirr ng, 
and engineering solwl,uri *,rr irnise £ •.M 
of bolh cus•mer 0,1Llil,5·rih,JInr 

Fig 5 A W;ew e,omp;e or on •i,corion 6. • olne,ld/,]en• ot .40 s•o.]dord Gn 
• Proislon Ind cosls [cr exc:lurled se,vic• 

• The reason whi *e code noild be snoll be Fig. 3 oull,fleb /w monnern which negolioled :]etween Iho le port cs 
amended. aoplications for omenome« ex #ons • NERSA 050,ves Iho rg•• •0 •egula-e these 

• Any other informat on thot con be „ed a/ derogations *culd be done hy the costs,•unreo,onable 
lo iuslit' 4, thu code omer'mrnt is industry as well osthe opprov' proce,6 • Embedded gerer/lion requirement• 
necessc• 

A formul coverle/erind,coling /e clam included in sec 8 

Theprocedure foromendment,eeptionor 'h/moybealiferidorihecodeisrequl.ed * Els>'0 MVA mus] also conply wilq 
derogation i 5,/09€d n ig 3. to accompany the slancord form thal = re/viremer·s otlhe and wde 
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Dis,r#oution System Operanng Code 0.--25/ 

Delines luie5 of poil,85 ieg•. ng operolin• of 
'e DSondicnneeea cuslorrer equipment. T. 4,21 

F- i.91 

W promotes ho, ng regot,0-ed agree·nents 
-" 

be '/1 /n es rego c ig ne·work ©Derating 

SCO. *ri•*i-aue-•,L-NCOMP//1-0/H-•6•'6•9le.'-co. i,L•o•t'uw. 
....0,1,/01, REn,EMED 

, 50/ofpersonnelandequipmenl 
MEnup.TeD Drall,w e Torol,n v i,r in,ifin,r¥ rrE•PnOM ON n • Operiorolre50©nsibililies /embedded 

ge*% 8 othercuronen 
• CoorN,nollon of oullues Ind 

CA- 
corn missianing 

e D, ha, nght I last c,simer equipme,lt at CLAU.#-T•• 

poir,1 01 connectior. 
.MI.....i•nES.....aulll•-T 

• Collirgen/parning. X£XXX 

.A»O•€x#.=.**I•LWICE I Oper.ar. .·Ill'.I ....s lioisol IKX=' 

with olher porhc,ponts end communrco-on r-Duil ACT»N,(51,•ne-Al•rl--OFATOCO•I 
requiremer.s 

, Condi,ors 'cr discoareding cu•toners Ag, 6 DiMtole-U O n "le. pJ€oi,•,rre,r•piJA,ord•meorion 
(rroir, fcrsote' related..ors) 

• Ma·f sned lood to moin/,1, nebr,C/,rAegn'y • Connedioncial' feedbcck, MI, for exempl cns ind 
.cuirolners... be,nio•ed ror plolied 
mointer,ole, 5./Ii.*vorce) • Iriff have to be os coil rellecti•e omendrnent• '¥ o Coce Secrel•nat Ihrough as 

Deswble NERSA) - „in 7,/lee/:/4. //uding 
Dislribution MelerIng Code inierF·elctior •equi·emerts - mirirro 

• Non.tar/ccils le,=luded 38,!CCS COSTS feedback 
ble be sho-,n iepo•el> end moy be Scool· • Moni' 12 toll mple. entalion. Ilcerses 
reguloled. amended tc irc Le me code • cio parhes Specrfy//6/4 recu,remenlswith resgecl 

I metering./&0/ • Appendix 1 - 'videline to designing e,oected 0 be fully wirp'iank. 1 no 

Inlfs, exemption, 301-c¢mpllor· I••n,IN clause 
o E,#ensiver•re,/10/RS057, bur D,code in Ihe Act - orgoir,0 NE IA I collduc 

takes plate'enc. Distrlbutton info Exchange Code adnoc cornotionce oudA, - cr,goil. 
. TVD, bo,ndo,7 '™3'ers is the respwsibility . Obied,ve ieciprccal obligot Drs 01 purlies Phase 2 implemer,lalion plon -what ct ./.smission •.Il respecI+oof,Isionof Infcrrro•ion 

isgoln/to happen na? , Decuslowe' relers is Ihe re'Donsiblo ) . Gerier'I principle, Tu,ual ogreerren' 
dislributors betweer .le' NERSA to siorl workshopping le code 

, Me•ering dolo vo dat,on. colle/lon . In[Dr,rolion divided into 3 ipes 'lanning o Ihe dis·r,bulofs wilh mox dpino,c 
Drotessirg and ve/i"lion sholl be d'ie 6 Ie g int© for connection wd 50 MV/>100 MVI - to commence h 
¤spe,NR5 057 comingenc• plon'/gil operohonal inlo Novenbe,2009. 

* Cl¢.4 metering d.·0 ilegrir, ond sioroge (eg reol·-imed,patch, rrcir·enonceond 
mquirein.ls comrruss,oging) ond pow·d,5polch W, Exle"i" " curre" icense obligal ens 

incider· mistigo-•on<. 
i Au,ovoled meter reoding / recommended iwd y k> dislribulors with max denond 

fo· lorge i .......ili...090.ner' customel 50 MVA>100 Mv' 
fac ™einfoex¢ncige 

• Callider·'ll M.Irl' dc,© 1• Ee phoied i. appro•ch owe' 12 en/s (Iriali 
Fegarded as cor'ide,lic! but may nor be • Duto /oroge, securily and orchiving 
" reosonably refused if requiremeris All i.formolion ;hould be period 

c,storner requesn 
editable ty NERSA Sto/ge. 3 ircnira • MIcf.,4 1 - 6 cistribulors will be given 
for volce recorde/, e,cept •here there ai opporlurily t. do 6. corrp lance • Also include dispote resclulio·• process. wQs on incider• Storoge, f ye¢·s 'll other C5SE•S•le' 
irfloi·notion el€el „0 ce in?o•mo•ion 

Disfribution Torift Code , M••nt,7 1205/,61+08 i,ired' torm 
• C.,dentolit, req,irement inforna•i©i NERSA of complionce as *ply for 

The code des«,bes exchorged ms nor-confidenlia, ur,less wmpli©,s ond onendmei {vio Code 
ir,diated by/eo#r Secrelariotlhrough NERSA * lincipies forlhed/enr c·,onof torills. 

• Segler/l on ot c./ (. I.B d.ign Phase t Implemen laiton.ons*- * Moqi' 12 ful' iroplemerto·i", 'icenses 
amended tc Irclude ·he code ond parlies 

purposes wh* hi hoppen.nd? e•peded !0 be fully compli•rt. H no 

• Torill design lor irtern/nonal ked /54 -rkshopped le code I Ihe distabl»o, e*emp·01, ae.©cmplont (pe.c!' dcuse 
in cullonieri. *he Ac,1, NERSA ·¢ conducl idhoc 

4 mo•: demo/ > 100 /VA ccmpliance oudi'. 
• Recovery*subsidiesor,dolherle'es 'sing 

brill struilvres b,ens . / cvrrem license ob ge,ion' init al, 
Internallonal bel pralice •or dislr,L·ors with mo* demond > 100 MIA -10 

' Con""' chorges p//c// T/do,d complian€egisuranion,hecodes 
occur I N<wer,be¢ 2009 

aDd prem Jmi and slandards 
Phased in Qpproacheve- 12 monhs yal• 

indu jed o#cub e ch"ges. ./. .rnploece ¢{ame¥,ork 
• Energy '.rge' in... ...ery of , Mon·h 1 -6 dist·ioutors were given Most 01 Ille regula·ors nove lully developed lasS. 

O" oppo,tu,1 tv i. d. set! complmo•ce complance *mewo·' ir piece These ore 
, Network chorge5. including ancillary ossessmenl used rroslly to cori,2 J. conpllonce mon,1¢nng 

..ce8 
• Month 7 - 12 d giributor, recuired,0 leform ond enforcementto/e ind.sh, -his isnorm°|4 

* Cueomersmicescharge. NERSA of compliwe #us nun,mol done by oDic»ng audits whch zvld hove 
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'11 1 
0,10,re, for Doll, the 0"01 bus le' 8% 41 u• bte o 

The /, ieworks a.e norm/(1 open for p./,c ond iridu'/'5 Lci es5 
I firsts.lind./. col,pliance •ssorance s'll. ilse!1 

.vill, ihess •rc ·neworn one be pro oc ve a tem·11 01 tiving to 'Ign 
Ihese Fiome„,Drks wilh Ihe envircnment 9 which •lieir ufililie5 0,0 
•n Becouse of·9e tseoril,!holgoes,nto Ilie develoomen] .[Ihese 
rempl:orce fr¤rr•™ks, mis e™cl. n 053,• •he licensees e a'50 
align / e.rrse ves wi„ Ihe Dest b,siness praclices Mo .. ens, ·elhal Ihey air. 
(]worecfthe•i:'lii5quoltheirL· ·iesintermsofcomplionce, 
He .62..alion s thotihere is n Ill ml proodi•eness in tl'e i,id us I 

i·i terms 01 /i r. r or ,[1 16 compl¥ with Ihe rules and regulohons 
Bie,he egulatar's cdtoc conplionce Qudits. Ir, mo5+ cose6 0 94' 
regulcto• Ad/in[] liesoaudits.}be, donulgc•thelull pieure 
• cona,ron 0. sm·us quo gi Ibe w•Ji• -h:s ;ro,be becowe OF 
11'i corslroil,16 1,1 lerms 5,10 c Jn,·%, 41·ri ·"y uie done ihey de nok 
[ove·lheviholeul,lit,infr•Uclum [hisresults,r feporls¢•dcnet 
Oppropriotely or coinplatel, reflec, Ihe tr•e ut,[ity ploure wilh lasperl 
tc Its Operohons. This :ignifie' lhe impoltince / 6011-8.5 elli by 
I|*nnd p.pef inbmlo,ion shoring .... regulotor· 

The 'ensees need loens 're tkitt,ey conduct 5/Fossegs/ent mig 
themgobtoi·/mework,/theird;,poso 4 sconfelplhelicensm 
h '.... exoly ./. £ hop,en. i. leir b.'Inesses ir Ir- c 
le Ii,•ance' .. quali4 of 5vpp|y ©Dc ser,ice 05 well Ihe· inhostr•cture 
•J=el col,dllion 0,1.1-1/.er,( 

Irs+leeds to remember Iho• conplyi•g with Industry codes 
0.1 S. .juros, is ror le gold 0, le' bu'lle' ..d nal +4,3 i.gljol· 
undlostly ferlhemobeohle·oriii thrirul,litiE,5 1(:pioles•oinl•I 
eflic,ent m¢•per 

We/ gruup and work streams forrn/110• .. 
TO enwre .Hicienf ond ...trve s. Issess,rene J g nigh" 
recom mended 11,1 me Ilcens= form Inlemo exped wor{:g i.ps./1, 11 
ton be broken down im d/efen, wol< stiens villh cleol lerms of ... 
refe•nreonthe,elfcssessrnen, Follo•ng,hefornoti{•01·hewor• 
graup, tis recomme//the 'lloing be dane. 
* De|egale kiks o ruch wo' strearm deperc 19 on Ille,re.perrli 

i e a ceftoln code Ihol ihey w,Il be anal,sing ·o urderstand ond 
len pmc.Jcp o work lion on how ·ne .rts o{ tie code 
will bs ,·lonile.cd []rid 11·,F!en enid 9 4- bus,nes, ond die 
infrosh/Clura 

• Ecch work 5•10- 65 fo ru# 0,ders.10 +M 'quiernerrs,neke 
codeondprod"{eosell non'Oring frome.0/05.99 9.COCeas 
I 'fereice 

.. 
• Aler....molitoringirallewor/1500re executetheol'ir, 

the fromework by· 
-Corduc•,4 sellou/5 
-Producerepod'w·htl'sfidings. 
- Compile 'he 9.10,1 pron rep./ e. oddreg .de.died rep 

m,11]lionces 
. 1 

-Compile the expeul,0, plon 01 .ddressing le non 

trmpliances 
- Where po„,111 e drcft,he pogible c nendmeniord exeption : 
thor nigh, 1.2 needer, os par Govemonce Code requ,remer's 

Ahe· f] 1 This Pos been done. it is recommended tho or nterrol 

commi#ee c body Irod •14 rriorric' 1,e Be,©4,% bosed on 'e 
flnd,ngs c·,I•e work 5! eoms repolts,storec 
Conclusion 
It S "7 Eleor hot }©f the enepy regulmtor Ic regulule cffirieml¥ 
Ind iii o mc iner ¢hat w Il be bene{ic 01 10 'll porilp' 1,1 the end, 
t'Greg v|010, wil need ..... coop€/Mon of le inclrY 
The Contact 

mannor In / ch the industry 5 fuctured currentl• poses Gary Gillingham 
40(Foges br ·he on regul•orio Fenorm i, man•k,fe emcienl•7. 'he, 011 490 3800 
are more thor, 200 lice 2.5 /01 Ieed tc be reg.lictac bv iust 0/e Powerproducts@ellies.co.za 
regulo//body T usIobi,rigicpon, 010 need K acc•I•rote,he 
P«e53 Of t.e foirnorion(]{Iheregor,glele"// dislribukn The POW»•ED. -- 
reseorCh ond Iuluie ,•Juslf• •trudure Olon5 S,0*5 tha- regulating 
6 dlinbution entilics, Generolio' and ·rensn·,59,01, M' Drove 10 De El"ES< 
more emc,89' 

AMEu -*=9 



- 22nd AMEU Technical Convention 

Challenges of providing energy infrastructure 
in a big city 
Planning uwally takes o long /ime to compile formidable plans lorthe cityand utilitic, involved. The rapid development 
will,In Ihe big€Illeshos presenled greol challenges:o lis crucial phase in the gro•h migy / 11-elies. Some oulhorilles 
€anno' respor,el last enough lo the demands of *le cilles and Ihe volume 01 wo•k Ihot cornes wilh all Ihe cit,'s needs. 

4 X Lerrbede ond S Xuru, Cii Power Johonnesburg 

Bolle,Jeedcidscole# Andevelopment #e Deparre# 01 Environmentol AHoi,sh= reEources Tne sp roling eflecl on 'he 
in big cites, pa# eularly Johannesburg, ha·ie ident,Fied o number of ©di, fies thai need 39©Moge leods to high prodLclion cost5 
been Ung ploce al c, unpiereder·ed pu essessrrenls. Becc.;se cf the noture 01 and ihe heigk·ened salories leac to low energy 
•ndsc• pfodudivi•c·snoll businessesoslhey=nft Theropidurbonsp•iolenc,o•ho• supA, electrkal qslall•hon5*01Iwit•alhe sled aMord 'Igh]¥ troined per50nne They're 1.10 urbw. 6.}undila 6 been dr,•en b' uctivitles Tneyhove colegoisedlheadivilies," forced to make do with le impeienced 
enor,nous econarnic wow'11 for hu:Iness 'hree cote€ore. i e bosic ™essmen sc:oping persornel wh¢ hove to stumble olcig 
dev*Dmer o,dbYO**Idesire orcullEIA Deper•,gonthe<©•plexi40{the wi"ouk ony proper guidorce or proper 
for o bo#or quolit, Cllifo (mcosufed by houmng surfoundirgel=imentond :cmmunily, these me•orirg 

cons.npvion, nfrosiuclure Impro.ene,i, precesseGC¢110|ke O ling'ine'ocomplete In . Shorroge oF s..The coont' 3 now 
19c,Mo. d trans poMalion acce53,bili4 0* thecoseof .oka•nesburgsome E•aporovc'S exper•nong o dire shonage 01 s.ills and 
building ond premening of An gree. space) hcye loke. more thon -wo year• This rol Inl> is ve' impolcit k>r on ergi•eer to be 
The rerror<oble urban 5paicl developmen• Offectstke durc-ion butalsolhe costollheent,/ a,ock of 011"des Compinles 'cve /' 
inbigciliesd/noto.Ir witholgreat cos' proled/'moleri,le5/.ons.en·torn./& choice buf·o,ppoint or, engineer from o 
and -won»d miequences, reflected i, eveo/or Tpelond¢oa<,•alsoegloting,t completely d Herent lield with the hope ·hot 
envirorrrenlol deleriomhon. coen space c'•e. „ghrateondoreagere/discomlon opplicolion o his exinerce rright be 01 

applications des "lon, increosec 'ransporolion e'Denses' 1[' he public cs n,rE.1 011he crucici impo•nce I some ce'ek>pulerils c re 

witk" "e companv. Thmhbrid engineers gieroaded infislructure usuallyonhold¤uringt•proa sometirres b-ing much ieeded skills / 
Th paper focusescnmelur•omer·.I „wes the Ch*wesoatindirgmebesse.ce con·pony ond oss,st r inprov ng 
that dur,4 48 moid imnsition period w Il corrido,5 policies and procelms The companies need •0 pro•ce gvicorce ond erabling 
emerge os urban spahal..cpment pallems Wil the hieh m of developmt in the b:g environments to fuse their experience with 
thor have 5//antial long lern eficier:Y cilies. open spoce' are diminshin, These t•eircurrentenvironment. c cost inplicalions aid a#/ 66.-oincble developrlen,5 cemand o lot ©{ Dower ond wi·, , Slloge or /4/. Due ·o the n/ure of g·owk #oiectories ard reduce a cry's every ciailcole plece of land cornes (]1 g pn•e currenl netwo,ks,le grow•hi po< 
compalit•eness Developer: ore ver• re|uctor,110 rel®068 dernond •as 4 Iriggered *e.nvestmer,1 need 
Ropid urbon spatiol Kansion und dromc·ic pieceollond/olheruses.Tv///oirockes inall spheres i e. exp¤n•ior, s·•ngthen 'g 

ref'/shnentcic Noir·encnce. Forihew changes in irs·,purions loverning resoirce 0 olrrosl impo„ite to find odequai seMce cilies k>.toin gro•,Ih. expansion proiects 
mobilil i·, 1he count7 Ihroughe.,1 tie Dast Midis in Ihe5e cities have ove#oken & 6 calegones and 
decode mo, prcvide o rore opporIJnily 10 With Ihe high demand d power in high censity le nework /N.ity has Iherefore become 
invesligollheintercctio• oetwee,1 urbor spalial 0,05,supplyouthoriliesore-orce¢ toprovid morevulneable Co 

devaloomen and inlfoslrudure developme d number 01 subgowns few f ilometres apon cad 4 okring ·!ew %/1/47 w#h 4/ 0/ 
Sy,·cm/,c onc quo/*hve c,o,ses c ufbon Ihi.colloron,ncreasec numb•/sew,iudes •O,rology 
MI,]hol stfucture ond their associalion w'h To cce·nmodite 1hese sL op , points, the sl.ppl·, 
infros·ructure provision laquire exten„ve outh©,ilies are now looking 0% high intoge Most/lhe DIE Cilies,•,ele 6:.Ill imhpiRond 19]h 
dota ot bolli Ihe micro· ana 11 a,ro levels u,ble. b wheel power hrough these centuresand Ihe, .reoi haweex/nded cve·limedue 
for meosulment •s well cs ir t me sene• for to urbon,solion and in./¤i lo ecci, o,ri,c 

-hese c.le' ./ .eir own ./Ilenges e 0/8//olit, exc•r:-,ation This kir,c //6, nodes ollhe coun 4. The old Influ•liuaL·e was 

ho.ever 0 Sizes rore, exis: of povemeNs. Ihese peverents installed will the be,1 leclir.logy u llie line 
c• 1101 big enough b accon·modole all bul w th o.•clv ng innevollor in the indus/9. 

Chollenges w411,In the planning Ihe ser,ices el,1 the oevelop,nenls To ihern heve been mc,y shonges on Ihe ate,9 
en#onment occolrir. odale •hesecob csraulhor,tle5 m lecl•ric,log¥ 

s·,Il forced lo acquire se,v twdas .Ill,In Ihe 
&0¥, are the co/won chollenees +hot most developments Due lo budget constrcirll: * FM 
elec:tricol supply ¢Jthorities are kced wi' to • Cos, of c/6 vs /0 Con{,guitioi, ./Irias M somel,ines Grced Overne,][i JJ.10 1,0 p/eelectnal supply price to merge dilerent technolog go D belwean Ille 1,·o le=1,11/nglo5 es or relrof,1 Is 

increasirg Thecoole,sno,v,• o,elhonlour ne» equipment v.ith newer technologies M Ch'.*.W,en•,forme,M'.** 
timeslheco/©foieleod lines=dth,5 pul P'esenM mon, chollenges cs,2 requ es rruc• 

The implementotion o{ Ihe environnentol 1¤•s 0 6,g p•essure on J, miled cc•pitol funding modific.Non Ind .terl/Ce sys'rrs .,ch 
i i the courtry ma th' each andeyery ect Hity requ" more m-Inorce inceose Ihe n'k of 

i.e thofis seen •© bechanging ·le onginal /nodeque/,/so/ces fu.,ding ord ncture failure. Ulities •re somelinesiorcedtocho/e 
denvironmenl from one ·anm tolhe personne o•I•er rnusl the enlire Islern becouse of the cowpotibility 
be assessed by Ihe .ironnen/o« cers. TH • Sheage Qi eng,eers 11 hu5 been provan chollengd 

Ial for the pos: 6 yeol, lhe higher exlentoltheimpoctrrustbedeler,n:ne,]aid# p 
eduea•ion Ir,•litutiols ore no, producing The old lechnology poses ns d persannel (,rd 

nec855ory guidance gl ien on how ti• Implernent el ough grodua•e engi•eeri ro mee Ike new equipme,1 /@re designe, hon spit 
1holporticularleiv,4•¢ko'·ma,or,inpoi 0, requirements 01 Induslry D- shumoge yea,s / %* 'ing to improve the lotol gleti 
Iheen,lronment 100 everybody to ligh' For Ihese limiled 01 +e •„iem and pers-iel e g e*teri 
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©doilsMegeor,·nthenewSF6•e•hnolcgy imporontrolepaye,0, Conclusion 
swikha·, ihe oil geoc will olways be the • CM lowr panne,8 These are the most Unrn sporal develop i.npot·ems fe. sman weokesl link ond will comprcmise scler¥ on critcolpeople in the Icop 'slhey 'ove grcw-h hovedrown'!otcfolentionbecouse 
od,acer,1 equipment to g ve direct on on tne citY'$ stfulegic *ey d ·eely intlience ple'r r policies tnci 

diredion wilh /gardk> lind developner·3 
Ir.. •9 9......fil ./ the 'asl admw mu:ed uses. compacled ond cense 

It's inipoitor forinf.structure proy ders Ic developrnenls, Ifons t crien•ed ./wing ./ oligrlherrselfesv•ititieirplons This.- developrneit, 
end corrdordeveloiment. 

Due o budge• co•g·ainls d pave' diree,or on M gl, demand nowtoalignrescurces 
s•chos fundsard personne Efficie,9 of urbon spotial structureshoL d oe en power requlfemer,Mr *.rilies a, 'ccing 

a <hal,enge to py,ide the Iqui.ed level of • hkon" As o rat onol ser•,ice pr©'icer. rreasured ond gouged from the or©specli,e 
inosl mun,cipglities re) he•v,ly on 1. e cf ze-ke vrban /,|e moinfoining 6 agglomeratlon. 1ronsporta-,or 2 n-ork integril SJ.,Z•o• Esko• For Eskorr lo bsoble 11 iplirn] 01 0 locollo, sf resources Mond Bo ancing 'he t®hnicol end poldical conphor.e to forecos' co'ric·ly oll mun cip' illes oic :aoital) in·rostrudure occessibili' and hos prover o be o / 01 c chollange One *,we to provide Foily occur,]le plans wi' m ·onnental und of·en •incs 5©cio| tnot u#os •re lull• de,el¤ped imports 
reosonoble tilie fromes. B¢tn porliesh•ve 

and overcrowded ond Ao. govenimen! to be foogrecond'Natotieplcns. Ir ,5 0/ic Dated -hot Gauteng will experieice 
oble lo fulfill their housirg rcpid urbo•,solion respo .sibilit,. ibly • # Devei'ope.5· inle the 21st IT is cen·* uery .inporlant for Ihe 
hove /0 look 't Ihe oulskirls 01 ·he :ilies tof id deve»pers to 2 sc.ss their plois w h Ihe whici . Il merge the •o cevelop ng f•.Ners 
open space fornew housing, Duet•he nature ut,lit 85 06 6001.05 Ihey decide and ur/1 areas on the - rural - more -,9 closely 
and N./ames 01 ·hese pro,ecls, some o[ Ihe /deveopmf/Implanr ig hmuch logetherondwillres,limnneed forinfegroled 
technical racuiremenls hove lo be relo;,ed •ith mthe ownpanners•Ig-,difodionon 11 ruc•rebe,"Alheneighbounngcities 
le inlentionof rech*ng Ihe 'ezon,I' si.lion 'stke it s or 'hecevelopers who 1 The cries }·Gve de,no•trod grea' 26,11·,8 

deter.ina Crecs,0•10'•Ilcopocny ·he =Ct tfpe 01 de elopment if. premoting grow,h evef /e pcsi decodes 
andlheirt,inef'o•e• ond ills hcped -hot tie governmeit ,•ill take 

Neterk inprovement lags the rate o • 6.· agmer...ibui 're.. The aim" opproprio·eockons ond Freasures i. pron'•e 
developmenl in big cities and this res,Ils in EIAdoesconib/e-oled,/tionordcost eff:cientspoliolpolems forsuslainableurbon 
increosed resbratior lime$ ill cass cA outoge'. 'flepred -hetinet/mes'recrugal g·M' 

¢01•5 prOCeSSCS Uti tiescariotsfortony 
*chror•£¤ J,0,1./.e5 Iriong . rore act'ihesw,·tutlhenecess'"pprovals Reler"ces 
/11... Reconmerdotiols con 5ometmes meo• 1 1 C Ding ..lic' Ine P on.InG Cholleng..0 

mo,©r changes or o co•plete chonge of P·omo•e Efliciel,i U.. Spe· al Ze.eloprnent 
Fcr a u· lily to p·©duce m,d developrel thedesigns. .... Ele'ine R.'.'sionnetion In 
plans . ...... •hot oil ·he role Chin¤ ployer: Larld Use /4201 
provide #e ne,· alccu·©te tis,rnpor•tUalll.ele,·akeholde/forge P] F.kulha rlput ,¥,Ihin the C......vi,nn•e,·allrnpoli 

good wc·king relctionships and /here 10 his-ment IE Al •rocec Jre, CP SHEREIA•R 
de{ined time Fameg. Some of Ibe mc/ agreed,Imelromeg 07.0 

New book from EE Publishers! 
'. LIGHTING DESIGN AND APPLICATION - 

A PRACTICAL GUIDE FOR LIGHTING PRACTITIONERS 

*.A™.L•FK.* by Brian Rowell 

-*traer,12'Ll A comprehensive guide to all aspects of lighting, 

1 4 this book Is essential reading for anyone who is 
serious about this Important 'ubiect. 

It covers topks from the physiological mechanm 

t.\ 7 . of vision to all the latesttechnologies coming into 
play. After more than a century sir/ the invention 
of the incandescent Amp, research into new light 
sources Isaccelerating exponentially. 

r, 
Any aspiring lighting practitionershould ensure 
that this reference work ls'lways close at hand. 
With a total of F pages in full colour, 
3gchapteri, 459 figures and 33 tables, thls book 
rent/M a wealth of down.to earth, practical 

#A l IL Information forall Involved in lighting equipment 
L• P and systems. 

4-,11 
R 250 Exci VAT AND POSTAGE 

To order Ikit www.eepublishers.cc.za/view.ph p?sid=943 
or cont,ct Gail Joubert, EE Publishers, Tel oil 543-7000, admin@ee.co.za 
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Skills development and staff retention 
The Eleclricily Ind Energy Direclortle 01 Ihe Nelson Mandela Day Municipalit, has embraced o wilure of learning b, 
introdu,ing keyedwaling prin,iples ihe, ore efle€'Ive In developing, re,rumng and re,aining sia/. Itisas o result of & 
environmenl .. .e oppe'llities afforded /hol l am able M commenl pos/ively on the ri,h ieturns in hurnon „,pi,/ 
Inve,tment. 

hy Adn• Vermook, Nelson 41¤7de'a Eoy 'trl,clpal,9 

The Clir e•- prow,6 r,Gro• 0 ·re0 lor 'en •The esse,ice oF org•r 5ohor,Qi leamjig 8 •L•e 
yea,igrow,Tier,lor 'h,Jndred'ls ·leintl'at 0,·gani •or's cb,Jib'IOUSe 'he 'imazing rrt·,•1/ 
nu•unng Qnd educaling ..lur• 10!enl Is . copQc,4 0•0JJ ds niempe£5 •0 creom •he 6nd 

'al'L--4.jqi' : • 01 010<esses *• wmingrove a ow,«Non:v 
key,op·mpen 'Ir D- 19. 
' poper I•Ds Ilierefore ber, w•Iten withthe : teoi,ing Co•,w•ry 13 /9 ergonisoron tri. 

= 01 promoling skills relention slfuleg 85 0 / 8'opes 'e 'eoming cf a#r' membm M 
con•In./Ins..3 •se;f 

ttltrLIT••'TC•'.'3''C 4 1 • (M Peeler. 

Burgene cnd Tom Boycell. 1991 5 
to 'er,¤in effeclive ir *2 Core furctionE, such Orgen,zotions wbere peon e coil r,Lrclly 
OS %,/Olrl,11. ['10|,17 I s :,1) es Ind ser.,ce expoid rheir ccpcc 9 jo crcon, The ·eN, 1+N •he, 
de•,very Fo' A Jcr 7-g onvrrcl'moni Ir' > des,re, 0'he·e now Oid expcisr,·e pu' arr15 

oF .... are ..reW, where coi'ec•ive 
T" "al„. }Mot emplo m should be osi:ing • Thel"ing is . /. Ird is no'only 9* c,ion w.e prodico peop' cre in nolule, 
aboutskill-,oevelopne•·ore bul is a flili orld •olal education con•y s,storn, Je•ming I eorn k,ge. #r 

Whol eilecT does il have on porfurnclce? rrlvc /1 perg?al and acckord/c/frce. Senge, I?Ol 
coun•elling. room ordscooleducoholos 111ese /1/1 pr,Qr,4 SkoL d i• 've? Is Ir on e:,pense find,rlgEondde-inaions,3/.oke}her,eed 

wellascomm•li•involve,•r' Ic Ailcie a culture of |eorri,g '0 5ucceed cr I. irvestmen·2 How con it De clleclively 
• /ensce *ato.lythe lighestja•dards 7 sk/deveopiner#Innd osa Mull provide 

2,plemented iii proch¢e? a·e taughl anc n.,mulnec, rcgdor Jilcipnleng,neenngskillstotle 30.frv 
This noper endeov¢Jrs / cortfibule. moke ictioill aol inlerno·ic,cl corroe,hons 

ara he d whe·e 
SUgge M /10 onswer Ihese questions by co operalion ondei,change Smlistics highlighling the impe of 

progrommes for troinre• ond nsidefs skill shomges and s,afflumover on 
£=Rloring the 'llow,r g· Ilikeofeencou.gecollrile'lle le'l /<ounly'rorgglisation 
• The Far Eost's philosophy on skills ososindord poceduie 

1•e lollow,i,g hos been bufrmar 5/ n this 
developme•t • ... .entre%evirelly//und le ·espect 

• 3,0,i•tics :I.fying the,rrpocT ' sk 11 clock, ulilis,ng double M merhods, ofte, 
siologes orld slof: tui,10•e• or a coL r,Ir, Iluursondakendtroining#Jsca·ering Sell:/cs##Sou,440 

crorgorsolle & boll. -4 unemployed "d emple'ed 1 beer conrror & reco/ isrfi ondOCL'pted On•thelates•5tateoft•a•equi1}monl ' Pmchco' mechonigms that 0,2 ellerve 9 /' volue i' /dad to 
Ind fill,·ies orgon,sotians primarily M flilised This reh•Il' in 

developirigeng,neering peunnel orcund 20% ct Ihrcugh people enc ifornolon ard the rol, os populu'ian be,ng ,n 
.r,lorentlwll·· was,houghl in ihe acat, thro,igh " Lour ./troir, ng, e•clud,I,glocal liA; 

Thepar Ea# philosaphyon #lls machirer• Ind moterials The i, se,Wce and lan/ /uca•on morey, rrar' 
irs•ems 

de¥elopmen' blislics belo44 pul) :shed b¥ StOt St,0 As Ji 
Tbe olaol troinirg poli.Y ofthe For Ecst could Aflce, ndi(r/r o ne lm / techn,/ <k s io 

he f(,11/ng ....ext.......... biumansed*Il™ th@ng#belrolr« South AM,adur,Ing·rie,valedperiod· 
by Dime'Kusel.*e{¤.merCE'of zo'(-ape Ind '·Ined fre'le 'e h©lest limi, 0+ E,och TheirT,minrotic,•Indemic·C•tons'Isticsbelow king Certre. 01 ins, tution occredded Inlf;v duo"scbility is a s¢o,dord mordcleg ven ndice Ilie nel 1/2 W economicoll¥ active 
irlle,noho'ci Y }cr il: qualily ©f Trailing ©Hered .c, e.crv public ond privo'e orgonisotion Thim Prol'ession•'5. Ergincers, Technicians, Archi,eci 
It compo•es the taining opfoach i. Hong ccupledto,Helotoldesireofeochindividvol·o ord rel¢·ed OCC,pot,Or#Southlte 
Kong, ringarire und To,wan 4 / in 5¤uth obsorL oil *etro,n,rg '065,ble. withcu'obusir g (TI•e fig•res wilhin Al. •e block" ind,co•e 

the pr•:lege. in order to icreose • ie,r pe ban.,I iin,ir·¢·ion inin•.3 einigroli•in dulo i 
• In "e For E.1, the gc'emrnent. indust/: strenghr standing and abilily and his mide • 2001 ·6638 0 e 953 7591) comnerce. and pr,•cle people ltemse|yes. Imir•irg I lololl,cog efted,•exercise iriliuri u,1 

. 2002 6280 (i e. are loolly co,lmil,ed fo training maile 1051 - 73342 capil , repoying ilin·iestrhenlnonytimes. 
org exerc se ir c»nil•ued upgrading /nd . 2003 9529(ie 10!1 -1090 
de.elupi, 4 Tfus has 1,<:nsforrred Ihe Far Eoit , 110 un 

5i om,•sion of ir•nlig.ion dot• h •b]•gale,Y I Tr/,1,1. ,£ vie,i,ed by'l os on Inveslrient in exceptional orec I p»on„-1.... 10. 
ond the flgiles ore Ihemfore considefed reliable. 

!he onlY obur//nt rot•·ol =irce - Iheir inllohon with some of the highast prodwaivity Em,gralio, d•,Q hc•··i•·ve. ,• lessre obleas 5<me 
reop' r,emhonoll* Il h =cns derec one e the bes' emigran do r d coo,pJete /penvodk or 0,2 

e The nglil·¤ 6 •m•,/ „:,mbodied In le'r places In -le w©4Cin whiC'l 10 "51 und do net specilas k the • „-en• on, /, 05/, 
Mi'tion and is5een05©ne•pre,sion of burness An enviable recoal 5tc•,slic• ore Ilier•fore c€xlse'vat ve ond •he ort 
meople•s•ia, gth Tnen,ofelhe'•re#airpd Insses :re ©,cbably greler The A documenled ieorming cut*re Ihot the For Eo / h; ernalo,Ed Ilie mom tkey consider .. developmenl total eir gmr/ was. 4651ort•e •e¤n 700 
of strenglh, ob t, and con 'ded/Ined -{ollows /*a t©2003 
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-hefinoidal implicolicns forihecounlryreachas For technicions cnd ergneers. however. hove corrpleled le,rquolificohors onc 
ino le billion• assigned mentors would be odvised to are i nern plo,ed 

fulfi or focil,lole such o /06 declly this 
Sof•:urrove•oid • Burso/sludents-/sponsored educalior 

•shnencio•impce men ors „ould have an understand ng of wilh I controcted work-off pwied 
Research ir Ille UK indico•es thot 5-00 lumover 21'e er•·ironmen, 0/ be sui,ob /·usled 
by/12 would have cost busins„, /leo, 08·..ors. Agoodchoicewo/loberecent,y • Agenc> exployed stift 
£6,2.billior ood these unoccep·oble levels refi·ed or experienced ex slaff. I on owe Incddit on, *e Depo/men# 01 ,/ner//and 
of turnover impol signilicontl' or employer la·tne Eng,neerng Col« 01 Soul Energyspons¢·st·oiree•c-ilsexpen59 Il ' 

firollces Thisnego•veimpockonprimcil,be Africo E/A, hosolis,of approved necessor, fo deyelop o H,allhy relationship 
ar·Ued to Aill shorloges ond m 9 result the ne d>rs who could be ©pore,Ched o: with 'he yeitior, i,sli·ut Ins in o·dler /0 recruit 
demolivc-,00 0 e•,sling kE ve I. The pri-ciple s 10 0·ler a I staff the gradua•eg Ihc• ore besl su fed lo moke 

w oppclurily / grow ond develop in use 01 6"boee opporunites Why do people 1.- #]e · employep. clier.g a s·ructul I.*has sutficle' 
The emplcyercan monoge sloH I•rnover by 

Reseorcn su@ge5ts ihor In respolise U hi •raining capocity io nleet these needs. having ' nucleus of Ira nees os pofent / que,hol#*pleleve, errplo•e•,rs•,er 
Toiring polic es 0/ skills deve,opmen' ccndid.tes lor Dosil ons os ond *er they Mcne©whereasempoyeesrjeolherf"" 

more highly 06;ecUM In keeping with ¤ hol,/ic become ©vciloble. Troinees thal n not 
such as career ceve'Ment. 

u•res©iyed problerns, •orking hou•, cic stoft appm/, aid to ensu•elho' 90·one absorbed 4 the employer o·e moike.ble 

is overlooked, eoc• se'lion should *in 'e 'dvs'I becouse ¢ /"i Jerience 
5ho.* 

have o t'airing policy ord a setof skill gorned. /e emplover ·hus fulf Is o iocial 

Altho#amerdevelopmenl -key=,fribk- de.elopmenl ob,ecli.es The policv role for·hecourtr, 
' saff relenlion le errol.>er shelid rem. in con irclude guidel nes like in:reasirg Admin,suc: on. Propercd,1 nis+rel,in, po:Dive i. p·oviding cor¥,petiti•e pockoges effecnveneas of stoff. updates on new 

and possibly 500 656 alloworK# to .icf ne:essor> for ·he occurate keeping oF o 
tecknology ek The ob/cli.assno/Id 

membsrs record of each 'raine' s progress. For 
o,tlineyhe bcsic knctions la·staff exomple hovi,g c ccipleged atlendcnce 

&/Mal: are (equired to effec•ively fulfil •rti,n g regis·er fron every Iraining se55,¤:1 fed 
* There iove been bnoccepibleleve'sof given sect c, In adaihon. $ e list con 

into o Irc,Ing dotobage is essential. 
skills leoving South •fr, include sk lis,ike nionogemen c * cularly in prnciples. This gle fc:ilitates claiming foi inanciol 
the ergineerir@ irdustry which pro.ide extra opportuories for 

reboles fors·al „,Ilsda•elop w 
• Emplo,ers sho,Id fo:65 stcH in Reir effor broodening lei' coreers. H le s 

cn ... shine ..ms tho• 0,ould 'bove exists I s co•venient to circulcle The 10]IN ng pointers ore being app ied 
d scourege high levels of sloll Nrn<„r, ine, oerier:ed personnel Ihrough ·he with,1 ·he Proiecls Sub.Direcorofer a learn 
maxirnisepoteni,olproli„,dpromote •ilferanlse/ions, -thnose·irrefu,re o mainly ergineers ord le:hnicions wimm 
effechieless In core,unct Ins le gain cn overall ·echnical krowledge the os Electricity oid Ener'v Director•te 

i H employees ore 'ur·u'ed ind meda ove ins·itulion 5 cc·e ' ions. 

fo teel ·hollhei· coreer development Lecruces is ondpF•ctical rrairing on 
imoonant to 11·eemployer. ·hen ·hey vii hinirg os per le requi.eme,8 01 jne eng neering fuidomen,04 
M t© rem©in Joycl ·c Iheir employer ..% Couic,• oi Soulh Africo. 11,/u do the b,„cs well, you are 5,110 

From these linding. it is cleop •hol 5kils I¢ s i·npe"liye thot the develop nen· achieve consi'len·ly] 
development contribess,gnificon,4 ·c Se of engineers ond lechn,c ans,sin 

accordance withtheerte,oof ECSA Eve7 Fncay and Mordo y time is -os,ce for 
success cf on or@orisation cnd counlry 

in keepira with Ihe indUSIfy slondords lec·ures ond procticol tro ning w ,/ 1he cim 
An inca05cirelfe/lveress and or Jpgraded The training end developreit 01 01 eqappingkflwil, he fundJ,ner I„of 

econom v :cn be achieved b, over:orring personnel should Ihe·eforetie,r wil le eleancoleng,neering, I fe skillsondgeierol 
Iheabovementicnedobs'Klas J·employers requirements & EGA The ocvontage lopicssuchostele,honeskills Theproctical 

c•ea•ea non·lhraole,ing cul•re oflearring of·h,5 Ipproochisthot penonnel sessionsorecormctve, o e noking cleorthe 
Ihol , pcckaged by on 0 9=ationcl le.c ink>- eos¥ regislering process topicstougl•t on the Fidoys. The lecturer's 
Aake mourced 20 effect'vely opply *0 ECSA. It Irhelp'vT wher m no# cre stored electronicall, ar,d node 
skillsde,elopmo//roclices, ikeme/orng / ihe ECSA employees and members milobletoolls/.Inaddition /elrcinees 
andleclunre Ul'imely'collectweerforf visledus•viln Trm,1/hor oriwhot work alongs,de more 11'enenced 5104 s 
from incustry slokeholdrrs cop .duce the being /Hered by EC.'® lhe aid pro•esses os a resull goin furthec understanding 
skill !05 es 10 50Jlh Alric, ord make tbus involved in regJstering & whot i, being lought Contidence. s 

nd. str, c Mro clie 0.50 inslilled,n / p Ircinee5 by celeguting 
A 'lle •esolle Al' oilinees: h is oro•ects for them ke 

Mechanismslhat develop staff rranoger providing 
alway, .....le lo hole groculles •enwithosenseol••Ifilrne,1 rullil•en, 

A heoll!1, cr[']Ing,om or structure Incorpo-0/3/toliesyler,1 lordert' 5 01/0..penenced by le ./iner, 'sthere 
k ncorporotes wills l,velopme/by reduce worloads aid to introduce {ren 5 now e•,ae/ce of c...... skills being pro••idirg ideo. taught n ihe tert,ory listi,u'lons. A develcoed 

be Sufficien' strong rec #i,g piocess needs *c in 
ircinercepacily As o ge,ier' place in order to moirtcin the 'Jnber o{ Leceures 

mo• men·bers of stoH, in aidproc•,col •rein slalemert. •g on £,pne./ 
I.inees rpquired ful•illing Ihe riok desc•iplions. would not eng,i•ee·ing pri,cl;ses 

hove enough ·ime 10 +"in ·o the exten' Weu·iliseth, foll©wir/ vendles[}flored by Tr,Ining s olsa conduc¢ed eier, 

I•to roini./Flizer'ros,igned mentor the Huma i ReBouras Direclorote Wednesdo, will, the nin of bulloi,g 
coud Inkeepir@.im/e/hosof. I Experientio' onto 196 fuldomen•ols, M Iroinee• - "a licfe"ing e 
learni• cc•pany, 'ever, oll stoR con reguifing 

Dmch¢•I the effecl veness of stoft ir 
experien•e in completir •liei, g ·heir pre5enl 

educale by m mole # dom ons·ralion q=lif,col,or• positions ... selions ore c.. to c 

n 'eir doy·to·c o, funclions. A f'll, stofi bu+ ore primaril¥ ge•red 10 Ih. mnie 

eq,ipped 1/ining :enire with prainers, • Volul·eers - Ihose seeking experience expe-ced staff. Tke fc·no' vories Ff¤rn 
rren,ors ond equipmen• eon supplemenl .,/inthe engineering Field ti·ne te tne ond phe.e moy be ,essions 

tba abo#. espe<io |y ·or odison troJning • #emplo,fed gioducies - Ihose who of a bra•nstorwing nofure ancouroging 

t£ *EU Proc.....9 
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tearnwork in overc©/irg fhe day to.dcy peopledeelopment, hos feelurionised •he 
obst.c M. A va·ielyof ·¤oics ore taught aid woy - 4 Is E.03€ It fcciltates a mort 

inleracw isencourawed. Tkese lopia con one.on cie ord det•iled opprooch in lie 

ronge Irom technical I general in noture. deve opmenlotslaH, crea ng a proks,ong I 
Thete'hnic. lecturelincludetoic'/cho' en•ir[?riment ir 4,/Mch t. work Mologer' 
protection reticulat Indesigns 'ronsiormer cco no*.po /ner •,6 men·crs in esicth,5 hing 
A cnd B ¥- values, planning orirclple5, etc 

stallcompetencyold. osc I/·. managers The generollec/resinclude fop <$ sucho, hove o red/ed tronhg load. Witk ihe 
monagement pro<ticeE, financill p,•-ing, elois of the morager and menlor, the 
GIS mopping, r en.wable erergy, e. In 

compa.* levels'Kfecs/otal.r 
addilion, sioN ore given sppoiluri, ies k 

role I·,stne·efore importan•to ncorporole ' 2 A+·o,nro c*,1 
present *opics themselves ond ouls'de 

m enters wit,in*he system orst·u"'fe. sp#ke s ore invited to impca their skills 

on lopic, #cit ore irdustry reloted such os H rn-ors form parl 01 the *ruct,re. *he 

swilchgeormonvlocturing, el optols shoun ir Fig 4 con be applied. 
Ophon 3 i: Preler·ed in moximising ihe 

0/pgpi-o•essro•c/+roi•frg 
troining process by goiling ·he essisronce 

In keeping wl ECSAN requirements :c /0 Mentor 

provide staH with cont nuous prciessional 
Men¢oring. os lor os possible, sho,|d o irr 

davelopmenl poin s' ·e|evant courses 
10 .touce ./ complele ./ merrLD' 

ore ar.anged .ilh occred,led troining by laal kline Iroining thor·,noor. th,t 
pro„<Bri. An odequatebudge, s aoproveo ne essory lechnic' expelise req'irec foro 
and o s•nejule of courses is creo·ed N., Fg Q Phy.r¢•ex,hic,5ese5•on 

given ob de,criplon old oppor,unme.for 
would bene it Me stall by expanding their growlh in t'le following ollributes dei.rwred frenfor h nue,# ex:pener,ces o subsinticl 
know edge ano expense bi 'secrcios'he <ey areasthoibus,nesses g·own, n,cess, while 'Aeorgon,&04" odds 

new je¢e's oi Ass€55•e•+s see< kpemse 0.0 produci,•,ry k> 
ils huma n resources boarce sh ee' Tbe 

In c·derto delermine if lere • Trytodotneirworkwell 
is gro,ress ir benef,N of +he prOCm Ore *6/0,1/ 

le development of sk©H. asses5nrenls 're • Se, p·iorifies 6/ •hey w U nor b,2 0/1,1,sed wies rlie 

cruciai as a measurng *01. TheoMesmenf . Work wei under p:·eswre grgoniso,do,) bi:Irporele5 inen,or. cs o 

shoulc nclude ·he evoluotion of technicol inairl· U,·rrn 55. .Unir corpc.Pe * Con strc#egy solve problems 
requireme'ls, performarce and polen-,/ir (Nceer, M 1987I 

• ©.derlo Con determirerhe mcke dec,•Icis overoll performaice Me,foring coi be defrned osi 
of the sloff member See "a Fig 6 in ' Work well with otl·ers 
6 regird whici relates to o Amentor p owning . Con co.ruo:cote wi·h others 'sekndoicguidewho, hoving 

been •or environment enowgh I 0®v, 50fre•hing Of 
I ./w hill learn u's aown the Dem, cornes back io ivol 

.... res/'r. m....emel 87 5% of the people *10 ore Qbls wit• +0 retoin you end /5//Ids ./ouf Jeci,rg you 
Much / con be m d on 1,5 30 bee„e d *ese quolitie, O,4 foJ,ow. (Bo,d HA 

lop,2 and it iobs 00 1989) 

con ne,•er be ulderestima•ed os o key 12% uie reto,ned beause cf ·he,r skills u s the process of guid ng on d facilitot nga 
component in keeping stoff Bat,/led ond less exierienced person /0 acfie,e personol 

Me•,toring s o ke, compore,0 k s<ills motvoid. lisves ikesolariesbengpoidor and prolessior' grow/. Mentors troin. 

firne ¤rid developmenr. cont ocls be ng renewed t,meoubly cooc. id provige Ippol 6, shor,ig 
a'e acial in keeping oil notivoled J' -ThegurcOSS'J•CfrOJJC910nO"nomenton•g tkeir exoerierces ond 4,1 0,4 Bdge •ith the 

•crtagers ord mentors Ry cornmitled + p•oce55 imphes a hce of ber,ems 'c· M Prokge 

principles like Iheic and act quickly w'en ihe o·gal"or ord Ihe core pertioponh, Tie beneliTE ./."aring cre· 
9eeds or se loyalty !5 cull,•·ated betiveen w „emor end pre'•/6 / occe/roi ng . 1.•e,•5ed procuch.ilv and 
eMplavee improved ord empoyer, redbcing stoff ne grow• process w Lhe pre,6@0, fhe wor< eks, 
*..er 

Reseorch and speciarp•(Necis 

A great woy 1/ keep gtoff st mu;uted ond 

innovotive s -c expose ·hem to new skills Option 1 Option 2 Option 3 
suchasin•olvi,g•heminre,ewableen•rgy 
prolects ord resea. • Manager/ • I Mentor I 

Mentor I Mentor M 
Teorr./. 
Team building on o regu or basis, ot leo't 

010 0 month de•·elops con·or©der e ond Manager 
ollo*peo/1010 'lie·u'ilt'sogreo wov 4 0 
to build fnendsh ps gtrengthen le¤rns ond 
craote o Dette• 0...Be to werk,I P.*6 Prot60* 

Prot6g6 Mecomlp' me'lifing cci'ocrs 

-he cod tion of design¤ted inan#in h 
workil e.,formerl, os ] component fo· '0 4 +•ive„enio„gop#s. 

. 
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• Tons·erre¢ skills ANNEXUREA oid the deve coment 
MENTORANDPRO........ cl future leaders. 

• Accur/·e 'election of -alert lid 
MENTOR PRont't pllce mell 

PUR•OSEt TODETERMINETHEPROT*'SVISION, • Oppo.n,·les lor plote.Jed m.·•agers 
to grow and hechallenged 

PURPOSE 2: TOESTABLISHTHEL•ELOFCOMPETENCE 
• Reduced sloH tur,ove· 

PURPOS. 3: CLARIFY THE GROWTH AND EaPPING NECESSARY TO The role of the mei,10, 
FULFIL THE PERSONAL VISION 

• Advocale or opportunity provide. 
PURPOSE 4: TO MEASURE PROGRESS TOWARDS FULFILLING THE PERSoll 

• Inlerp,eter - helps underst,nd Ihe 
VISION. bro•der purposeolthe orgon,subon. 

VISION TO BEACHIEVED • Le©rnigconsulton'-oudioidodvises 
DISCdSSand!..6,#ordreams Cfeateal,ion learning g©Qls 

• Cloch -t'Ins·ers skil' 0/compe·ences 
witi tie aim 'improving perforinance 

DETERMINE THE L•ELOF COMPETE•CE RELAnNe TO THE VIWON: on 'he lob •raining, definng ain 

Denr,et,00•st,iles *comiaqandl•ckofs€IlstnalnuslboDVercomet.Dlulfilthevis,or prcolem .1. Ig, lorgets'.ing, plarning 
C•fin, or modi% * il nacessary. some exper enceB on' mon•toring, 

couns¢llor - totk through w.es god 
01'ow for oroblem-sc virg 

• 51 Menlor •rdpropeg6•greeme/r 
• Guide. 

DEVELOPMENT PLAN: • Allv - Mind 
Discuss and list whal mus, be put in pJace m overcome the obsla'es .honcomings and lack I 
of skills, CatalySI - ir5pi e. 

he Men·cr cannot iwpose o relo ionship 
witi the prc/ge but *offe<.prccess o 

LIST THE GOALS, WITH TIMEFRAMES. TO BE ACHIEVED IN EACH OF THE PHASeS developmentrwhich con be documerted os 
OF THE DEVELOPMENT PLAN· 
Discuss .ld list tne entries for' schedule that ombrace G the key slips need. I innplemint shoyin in Fig E 

the De,•olopinent Plan and enable the pialeg,& le fulfil the vision Conclusion 

ESTABLISH HOW THE .*.'S PROGRESS TOWARD THE GOALS WILL BE 
//ateltectdoesskill•developn•enl iaveon MEASURED: 
per·Irrionce? A pos,·ile efel i{ ailpe, ' 
imp erne'led 

GENERAL 
Wn:11 pr ©Try 'hcul' i, 13©ve? A. high 

SCHEDULE OF MEBING DATES: priont, 's it hos slurli#. 6/oring or 

Decld, On a reoular meedng time and d-s that will nur58 the abovementlened 
prod'c·,vity 

proceal to completion, 
15 ,¢ 0/ .De.e or or ..es*men'' Al 

MEErING ·r,ME 
inve: frnent. as Ihe ret•rr,s ore g'eol, Lecouse 

MEETING DATES of fed':ed 5,011 26'nover 

2 How o·aclical y cal i· be el-ecti,el, 
irrplememed? As oescr,bed In Ille repon 

. 

The to5k mc> seen· @tat 'Ills,nteres] rig 
,g 8 Deyek)pme,Ir p•0,1 te know Ihc' South Alrico Frokes up 69. of 
li@18:BliIALFTH -REF-cE-fb ANEXURE A the popu 0-ion 0+ Alric¤ ano is the mosf 

Significarn c/n'rll,wror '0 48 1* rinorn' of 
MENT'. AND PROT.6 AGREEMENT Alrice. Dy•ite cur,125 in sinnll oockoges! 

Builcing w. ex•ellence ond MEETING'ATE reSJ|i.•re 

ensures succegs 

MENTOR PROTEGit: 
REVIEw ·r,i LIST OF GOUS AND TIMEFRAMES STATED IN ANNEXURE A Ore el obr troinae' decided la leove -he 

dreclor.. In response 1/ e.peymen+ 

offered by 0 5!milar ond bigger employer for 
::.:Ze THE PROTE.&'S PROGRESS TowARD ™E VISION SINCE THE LAST o bell·sol. 7.sl olnee .ler. veryshort 

period. resigned and re'u'red be„Juse lie 

fel• hii ""r 'ad or"-er potertiol Ind lhit 
vis tolen¢s would •resper rr/·e being in or 

LIST TUE PROGRESS EXPECTED BY THE Nerr MEETING envir#*ing Surelytieselpes 
0-testi.mes ore wholthe nd,511 reeds 

lefer,nce, 
CENERAL 

11] Thi /'Folo•dther'.,0,]chi-,n.* 
Dieler Kusel 

1,1 T••IMM..ne;,5.,*luri·i0Ph•lasola 
-BEREN . MEE- DIMenlo•Irg 

31 '07..."k•nplr .'Depar.Bn./.Ii.....• 
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22nd AMEU Technical Convention 

Telemanagement of public streetlighting 
infrastructures 

SIr"*ligh'ing fulfils many "les within our er,vironmen/, allhough mestly facililaling o salo "d se,urily 'undlon. 
Thi, 4 compromised Ihiough vandnlism. cable /h/, failura in lamps. ballasls, ciriuil breakers. and elect,ical supply 
infras'ruclures. 

hy Joson Smnh, 8eka 

Todoy'• publiclig•irg des gre•and mencgers 
ue required lo provide far more re//le 
inlfc,iruch.res, adop! ever ircreosing erle# 
mvir,g printiples and +0 provide *ctive ©i· 
de,naind ond p,o•ctive rrointenoice of Nse 
5Vstam5 Fiirll•er 10 Ihis situotion, SoJIh *fricon 
leg,slollon en•rces ·he req,Irement *or .e|1 POINT-TO-POINT 

i,iuirloi "ed systems, 'hroug' 5-rl' mitiona NETWORK 
requirements 10 ..aid ws'eful erergy uze, 
o. lo inc¤rFo,ule dimmng dJring outol Fio 1 Fo•rr•>p-*ork 
pe.klrnes 

Trod,·,cool communiccior dods,Ap colly .. logistollon basec upon PLC lpowerlinecommunicali« 
The 50Jlh Airicon Electricity Regulatior or propriel.ry v,ireles, s/en·s hnve to,rd MESH NETWORK 
Act 14/20062 Electrici·y Regi,latio• for me.Y"niblingblocks.nihie•grreoningll 

Compulm,y No·ms ord bdorcs -0, °'•delfec,Ne•gescale nplemenotioi. Both 
Fg 2 Me5hnehvork 

RelirJMtic,1 Se,v Les erlorces •ery specific lese com./cation 5/·ems /y on point· 
4 ch is rendered nequ rements for the odoption of I poi. con.....tion er,rg¥ s¢reellight pole can canlrol hvo lun1ing /1 

eficie,cy procke' n public • :ling inefee,ve©nce'poleor|uniraireisremoved 05 Per or alterickively a ILmincire cnd Fower 
le follo•.inge,<er' fron· le connunicatio9 chain, tir©ugh change·o,er L·Ul (PCU tor dimrring control 

-ccident or molicious ocli y. electively 01 higH pre,5•re Bod,un light sources Each I 
I re'pe:,0/ rign'J.g. brecking ·he comm,r,co-ic, p¢th column conlroller/so supplies o dimmoble 
• 5treetandhighwoylilingm„toeener) oulput, forether on LED·bosed IJmiroire or 

ef•ic,enlond licensee nustersurelhol Open #andard, en/lied solull// tis adverlising i gn. 
5. i kfiedo H during h deq New wi·elm mesh neT.vork le:hnolog ies 

These de.ices commun:A vic the sell- 
, 8..dighl. mist he 611.2 wilh ,vslen,5 basedupcnlheopen„tordomIEE5802.15.4. 

discovering, self·heoling .,reless mesh Ihotollo.brerrotereductionotpower ircorp-/•th 5elf earling//sell•alirg 
ne,work n order,0 1.¤nsrrit thed¤ta between especially during copaci) conslro,91$. wfich provices ,©r o ecb e onc rel aole 
themselves ond o ceilfol segrre•· co'trolle, 

Funhe• orsit s#,05 h<+ •.4 Er•rgyAd I20081 corrm,nie, or back bore. Adopting open 
eoch segment con+rol er co.ordinctes the 

wdil be used M i,noJerrer• reguiojitin• 0, & slandords, wilhn such o *stem. is cnlical In 
*Mion 01 monual conmoncs and pre· 

monosemene. meosuremen•o/repomirgo, ordertopre:envendorlock.9 Theprinciple 
progrorrmed switbing $chedules w h Jp 

energye'ic,ency Wlt. he prr."n] copper technologal requireme,1 In tic hioting ihi 
to 150 cclun' and/©· lumino re controllers 

Iheltondlumingie vandolisn· acclingioh ¢nolleng/monoge/entleskisloadoplar 
ond 0/irtern direclly wilh /. can ./.sad a eady chal erging /5.. ore is no longer open scoloole ond modulcr s,/en 
Owlel wer for dwa logg,19 und error 6 to rel' upon purely reoctlee procesies Developed From the ground up, Owle feporlirg to keep lhesecrilicol systems ·•iring. Owlet nigh'shil, has De" b'ill 'por o rehoble 

r•,glilsil,11, a lelenionggerren- systerr des,gned The ce/rol,sed Owle, nightshiIi server plo"rm incorporot,ig open Inc induslnel AoIN lor lhe eflecive Ind elf cle't 
:5 6-ondards to prevenl propriet•ry systern ock· incorporotes 0 -b nonogemen, Inlerlace 

nogemen' of public 'Ightlog ne'wo'#sr (WMII ond conim•n,calion {emoil ard/or 
oddre€sr5 •hese !55JeS I ¥/AOUS |e¥* in w//occ'iwi•hilde-lego/"emi 

SMS) nicd,ile Dolly error ·eporls m emailed 
*em/slructure for ma,nlewor.ce leurruloaddress}ho Telemanalemen• previows 

Owlet nightshill days lollurs. 1·,hlls, Ille W,Al ullow5 public is composed of a *ge tier ble,nullu•er,lenl, •s o technologi=I Mobler ligh•ing ncnogers lo r,lern>gofe le curfel 
lor sys,en· or,nfros'ructure nologe..·' is a'c·qi·ecture, incorporoti•g the ,·,div,dull 

Mraling slolus pd R elicit monu•| 
not o new concepl ond 106 been successlul end.poi* d•ice controller, Gre a con·roller 

cor,lro 

In assis,Ing //cnisct,ons manage vorious and =en//,sed sene, -he end·poln, dev,ce 
Istemsocrossrnoryindus#ies -hech/lenges controlisfocillicied,hroughelle, 01,11,nalre Owlet •ighis.8 g·oups the entire systel. 
p raven·,g legacy o oprle'or¥ 5Ys,ems con'rolle•. forsinglecutpulconfrol, or=unn inlo ologicil hierarchy, nomely ciN, suburb 
Frorn imviding cr o me.,i,rigful 60|glion Gnd ConlroWer. douile 0// conlrol The streelondcont•I-devicele,els /,sensuf• 

convibut,on for Ihe oubbi lighng reolrn Iminaire con,roller, 19/calk Inslolled mihin Ihol you have holistic vi) 01' eaci ond 
hes been due " numerous 10*rs mostl> Me Liniquire, focil t.-es Ihe con,rolling evel level wilhin the mim Ernergency $ 
surraL„,ding communicolon - le priworY and non,to,Ing / Ile Irdividull luminaire. pubic evenls con be responded & in order 
bockbone for on #Heclive system A column controller insto led .11,IN, the t. override any ore·progrommec dimming 
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OWLET nightsh/It 
intelligent digital streetlighting 

11- 

1 = 233/ 

I Selecti. *ianic 
Lurnen ....(SDLI) 

6, id.A •**of •0%· 
SECURITY 
I lehbils ubie theft 
I Early waniingreports 

CONTROL 
/ Scheduled/.man/al 

11 -- switchingard dirnming 
fJ I In...Web based 

Management •Il tel fu,e 

- 4.4 0,=- @Dowlet 
j 

The OWLET Telemanagement System helps public 
lighting operators to assure the right tightinglevet on 

the street, while improving the reliability of outdoor 
lighting and reducingoperatingcosts 

• Energy Saving I Energy Metering I Reduced Operating Costs 
• Better Maintenance 1 Impro,ed Rellability and Security 

- 1] W851 View Ac PO Box 120. Olifunlsionleir 
TBI -2711238-X]00 Fax: +2711 230-0180 E mall ir'u@Deka co za Ilttp/7.w,v neka co za '-*f ISO SFIEiilli:'ll:.i':i 9001 •m„ c, Ih, Ec - 



7 
end poirl Tnis /04 for gr"'lor Control le«,1 challenges 

1 ord e•sure5 'got 'ie moxirrun, energy Con,rolling and swi ching the end·point 
sa.ing can be ackieved during lovi·Jse de, ce resulls in a required chcnge -0 
times, wh ls, mo.nio,nir the required evel tbe instollolion pacod,gm ¢B 'e sections 
c·lightingdurirg peok atimes Operaing ore now perrrone'l, 11'e This ersure. 
s•cte. energ, cons•nphor ond fo,ILres ore tha* cobles insMlled in tie public ligiling 
reponed und stereo in c :en/0 dombose nei,ork will be less prore to +hell due to the 
wilh exact t me3tomp ond gecgro•hic /ded risk borlher,ne'e, ,·,ih 11•e constont 
locctior This nformction will assist public tlirecl of cable th/1, having ar insigh ,/0 
I,Qhire r,unogers lo ersure Ih„ ser,Ice #efoiluresoccurri,gir/efeld,/Iheli,le Fig 0· 01,•4•• wA) •f1•flogemen•in•pr4,re 
levels /e mo"Ined of eccurre/e, •outo // to olert st# 10 

or switching stote d.,ring the ran,culor respon dc:cordi,glytolhis Mointer o,ice time and cost is reduced, 
event. E,m device mon,olly overrdden is m staff cre oble M cne/ Re 51atU5 Fulure p•001 
/,Mdwithinn'esysfemthroughcatiar:ge / 1 le Irs,cllation, ide•tify foul·, and Ary gystem implemenked -odey needs n lie displayed Ii.rl lili Google Mf]P resoorld to ihese Time soer' checking to allow For the ·uture technologies as 
con„nen, *Ing iden,dical,wn / 44 instgll/,ons. seclion by sedion, is now * ememe LED wN soon supersede 
device 5 sl/e exlrernely 5,rnple Th,• slul js ne•oted Mainienorce cost redochon t•,dit w ,/ HID Ighl •ources, bring ng nith 
icon ol. Ind,cotes un• 10,IJre St©MS schemes, such os group lorrp ·eplocement il the obility k> dim Ihe c Jkoul on derronc 

now/Itobecome feosible,npubliclighting Beneflls Owelnigpls,floilov,sortne„hedul,ngol 
With Owlel nightsh ft. morlogenell reports dimming levels n 0,5&,r crerreri, er-Ling 

Eoch ind,¥,cuol light point or eid.po n· 'licm im,no,re5 wilh !{inp burning timps that lir •]reell,gy of lor,OfrO- cori be 
devica con be In. ,#red -cr ock/ energy mepag e.to n'iniesi oles Any l,11, Inu,re controllec tirc Jgh toda s vitems 
consumpticn, lampslafus oswell osloilures, which hos had o recen· Ic,mp rep ucernent Owlet gi,es public lighfing managers the 
¤nd con be swikned u , ard 01 ord,rnmed I, the·elore aulomol colly excluded, Ge rightto/|sloe.5Jretie correct 'gr". level 
d anytime. Scheduled contro ./es/tern slreig' of l'us is that mcirtenonce hme N In the street while rrproving ¢he overa I 
bad :pon a *lil weekday ond weekend notexpendedon rep/cinggoodlampohe rel,ab lity c]' ouldoor lighting, effecti,g 
colerdo: 01 ·ifleen rn,•ut€ lilervoli. is prmorycr•wbockoftraa,horolgrowplomp ener:y elicieic• ond reducing operoling 
corhgured ro' occh groui, or iliduel ep]¢,ceme i) schemes 

ILANGA LIGHTING DISTRIBUTION COMPANY 
an African lighting company (PTY) Ltd. 
Our lights are streets ahead 

a sample of our extensive range 

. 

Lexus Eyetinera 31.=1, 
IP66 

Cutting edae 
American fechnoloav superior 
IP66 70W-15099 streetlight 

up to 400 W 

SK-Skyllne IDS 

posttop available from'•11111111 
range .....,a•• 70 W - 1000 W I 

Contact Mark VIgus.Brown • Tel 011 614-4327 • Fax 011 614.9603 • E.maillighting@,langallghting co za 
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22nd AMEU Technical Convention 

Non-technical losses - how do other 
countries tackle the problem? 
Technical losses in o disiribution ne,work are well under/ood and their reduclion is Ii•le and essenlially £.n enginee,ing 
issue. Non.technical le„es, on ihe .her hand, /1/ough clse /ell unders,00,1 have evolved into gn crl form and the# 
•educlion requires Innovanor and persislonce. Ulilities around lhe world are dively oddressing Ihe issues. In South 
Af,ko pwpoyment rn®lers were odopied m the •'solu/on" In ihe poorer communilies bul It has been said Ihol theltand 
„en-p•ymenf Of ele<irlil,are eqDJ,Wen, ie *.e Dulpul of one Eskom "Six Pack" power station. 

by Ron M Nord, PS Power South At,co. Cm Mike Emmelon, PO Pbwer rb.0 Kong 

The ter. 'Vivm tle vele,• woud oppeor der 855enficleednco| |©cdsareusugll' 1,1 .....elo, c .cve 10 0 socill ./ r 
I Comolor ler.' I ./rence lor u-bon cor•5,dered gs poA of the idminislig ive 2001. r#u ted in +he eve of losses faili,0 
6(Is/melercon.*•s'Inthesedoiso{I |035 signilicar+ly as ele' ric ly becul le c•ofdoole 
crlicclgenerofionshciogeondlowspirilri Nonrechi,co'Joss ncluceslhe:clipenclf for poo, cor,lilluel,35 In lorie cou.iries 

reser»p,hefir'rcio impactoftne'lig'·|eve| oldistribulionnerucrkinssesthotsnol e|e:Ircilysup,- 9 hos /comer,0,1 regulorised 
of non I.opcol jossesis v" siuri,f ani. A re'•ed '0 41?p:?ysic/'homr"eng'c• due to . cr follure b, goverrffei, 20 
recert '13 prow I requied re5Furcnin·o 'he ond{Jnctior, of the eled'col miintall .dequo-c confrc 5 or, neh,ort, 1/ pp, 

ext•it M Ihe problen in bc·h developed ord Ind Ir Is cou6ed prim¢ril, by of eleclril' d illfp.rage hos qunan elrol, -come 

undeve|oped coon•rie5 Ind thls Doper shores whether ir,ertio•lor no, Nor·teel nicol endemi¢ with Figh eve • 01 kplerance .itnin 
these findig ond provides o 6 insight /sesincludetheelecrk enegylostdue thecon,nu,1,1, These ./.,glifurn5tonces 

nto how O/her ca/.Ips lockle 1he u 10 "/roge, imperng of meters.ond mean M it ig d,Hicult o iden/4 • 5pecific 
Appierches ronge 'rom slrong po Ming 1/ errcneous me'er reod,le 01©/or billing belchmork•oi non te:,ir col losbawriela-ec 
regulcory based Incenlives er pen/·ies to Losse'Ir nieleringequipmentint|".Ing with GDP per cop•a. On Ihe olher hur•d, the 
Cubourcing• he solutior 6, trons{Br 01 the electrical buide[15 1)[ Iristiument (elohorEnip be-ween non technical osses 

©por'Ing Ag!,fs uffering 'he pokenl/ /r +ronsforme's, 're junlly ccisdered 'span Ondiheseve,ily'lo-rn,ligrtionproctiesis 
large financ,al prof¢ incen,hes for u'lly of helechn, 0 1055 K./I n,us... . upproath foker by 
inves'ors T He de•ek>ped counlnes * ellen Ony IIit, in Ibeir lo55 miligot on slro•egy Non technicol losg is the res,ducl 1055 1•01 
u•dos, benclworkis h-rnheslormal=' remainioher"J/"Irigtheadmirs!miveloss P[ hos colieclec inlormolion regord rig 

.lunog,ng the issLe of non techn,cl andle=11,1,coll-40mthetololdlstriblilion proct,ce• In cou•loscxperienchg high 
keS w cerloin poorer ond less develcped irwork osses. levels o{ non.lec,r, 9 osses where /,Imes 
countries hove odooted dikerer· 0·,proaches h¤•fe tried o wide :e estfrotio• of non·lechnic/l Ille' £,9 0{ lec 1•11,[iLies, me 
with considerable succe,s 

itqL 
resanocc••tecompufa·ion ot whIL, m.v be sutoble 

©-technicol 'or oppl'lon in 
70'0110•<omprises/•e iompone•'s |Jsses nc· oic acmnistrallve Soutn * losse• In whorethe, •re prodice 'Iread• de ng 

03,n,nistmtive losic& ore determined by ®Plied -hecoL'Irlesofirtares•Isee.tde 11 
Achnicer/•·Thecompor,cr 

of 
cie iooked in, o•der o' purchasing disinbulior Pr,Ce Fi rle,work losge$ Ihot i"lihere it meos, red, 04/e En, of ti,e 

Inthephyslc•Idelve,yofe!ectrice•e.,gy It c#.le fo• non·tecir co logses is Icrgel' fFPP pe· cgpitaj. 

i.cludes con & *r loss, Iral / nrer core dependenfontheoccuri./obhed,rinhon liwillbeseenffcm/cose sludiestrifihe 
loss, ond poler•lialicurren, coils In inelering ollecin,callo$5ei Inthispoper¥,ee•plorelhe non·tec,rlitul csmrnitgnlion proctice! in Ike 
equlp,„ent Teck'ical oss is colculoled OS exper!encesold,5tribu,09 ullines insevercl //ine5,1/mi,Joinoco,UT®Il¤nc 
Iliesun ¤; le 'iourly I™:d los6 and no·lood coon·r,05 ond :01<Lide by ext·ocring from ore of Quit/lor Ii}erest 
10 ti'oc I lossin / distribulion equipmert. •05eexparierces•berforepco•,a•strolegies 

€'Se "dies 
6 es and conduu tor o sce[ liled loihnve-en 590£/work 

bill rig pericd. 1, is colcu ated tough Counliesolintere' Alero](o, Phrhppi•es 
*·" phase Food il' i •uk'ow of Ihe 
di€d'bal or rystern i .img the oppropr iate - re level 01 non tochnicol losse' vofies Mer,Ica , the lergesl elearic® dismbutor 

netw·]rk ord Doo models 5 Jch 10¤d -Icw generally accard :ig to Ihe econoin c operoting in the 4,11:p nes ind serve, 

slrnvlotionsapN•o'le:hnic•Ilosse• 41 condinclsol'hccounh hcclin·rie5where 'lroLnd 4·mill,Or cu•nmer5 A ,• ge per'of 
•he inc©rning orid outgoing de ,•er, FO'nfs GDFpercoplic is verylow itisco,rmont' Merolco'scLstone,Euhpisethorve•pooror 
c*'he brooloiced Ihree phase dis'n'J•!Or f,no higher level, of nondechnical losses experiences conir,edc,flic/,es,puvingfor 
np wark [ e 1,(]115,1,66,0nlines + p,|feroge Thisisperhips hecousailinco/of 'heird•7,0-doy liwing needs Elearic/,i, on Trom sl,0 

the semice drops /le disgribukion „et,¥0'k electridils high relotivelo house,od income essential commodit, to ,„0„il.„i ·] reo,on,ble 
uumomers] 'hare afe exceptions lo his, however, ond in •·ancir' c• 1,wng, especiolly in tne urton 

courtries such 05 Indone:a end Thollc/, ord se/1 Jrbar arens served by Meralco 
Adminis•re•ive •OSS Incl Jdes the compone,t GOPperccoigslowbo•/e·eper?e¤rop yd 'h,&•lead 0/ng '11/ ihenigha•sr / of: i'·ribu·,cr ne,woi k loges ·hot oci ounts Nchnic/11085 evellsolsore,·lorkoblylow.The e|ecfrcily lect to high evels ¢· for eledric„• 

'he eleclric e,le,gy usec by. ao, hefelsmczthkal,luelothelodthol pi|feroge„mn/lepoornor-monageoble 
d,sinbulion /1/7 Irl Ihe proper =ction Cuslonier5 recei.e Sulb' dised ele,» communmes thai live n those oreos Tie C·Illedis/ribul,orne#ork poe· Subs}o·ions. 

th/:1/ordableinlhafor•ofas,Kialt•riff. ©ices mpoctonMerolrohasbeensignilicank #.oreho••asond •or/Ii 'I 

| •gl;|** • •*ru, •„ m 11. dimb-©rk lh¤• b rece¥- Ih•ough ©Mli pillefage oc••,ling woul• no,moll• be ,*„.gded •ig,11 ]Ile nor techili[•I Ic,; 
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•IQ7 Countly Estimated FPP N-ber c-·umplion per 
Losses / capita Re,1.-1 3616963 8140000 

2007 2007 C...ner.101 341 275 7 960 000 

Indio NTL 20% 0 97® Indus,Hal 11 643 6 560 ¢00 
40% 

St•••114.' 4909 140000 
Philipp le NTL - 3,5% 3300 

Tom!'05•% 3980980 29800000 

10% 
bre 2 Mera'cc,r•,Aer 0gn=Mi• (2007) 

Ind•=. NTL 1400 
IJ,kncwn 

prc.,ding customes' vil'h custom·designed 1055 
12% 

rad,0 contrcllec M 'ch,ng devices, thit re'lick,Firne'Guies • Merclco 
Jordon Nn 3/ 4700 ccregor sas its toctics accordi·•g 

wrlnei' and disconnect 11 egol wire taps. ci 5% Yo·01 fo deterrerce, delection, opprehe••" 
Irlel 15% ¤ monlfly subscrip·,01 basis! Merolco /8 montoin@andrecovery 

tried c nd lestec mony approoche5 to non· Jamalco NTL.-19.Q96 4800 Dele•rer,ce prcgrorrs ncve centred o. suersc 
W.le- te.1,2/IN I 'dion Ond,OS ecrrec frorn d 'cle,od,ng of arge customer meters os 
.r. exp'rience what works and //does not O check ogo,n/ or·cycle reacs and soluration 

Chi- 14Tl ID% 530C wo·k For tils recsor Mer,lco's experience di,ves fo huh 1055 :Ircul I wherein ''speeiong 
Thollond NTL -03296 8008 ir, figh,ing eJectfici,y pilfer ng sho/Id 08 0 are ,_crried out ut random ond on regulor 

Tolo!105se.- ir•ler,·.1 4 other u ilities loced wi-h es,¢ W ba,ls ng 
6,69% non·technical losses. Mcmlcah.4 & ullo ed#lhe evel dron· 

B,O2il 0.5%,02596 9370 4,Eal IM 6, focuall or lorgecustornf Tba Eriergy Regulolor, Conmisslon of the 
Lle NTL -696/ 9400 •Ii,illego connedlencommunitieslcose- 

/*..ollows ./.on companies to ·eco•.er 64% knil i age,1. 
ekirc N losse, up to o cop 019,5 % through rote 

lebonon Ii,know' 10400 For the 
be··Irig Aseporalereveluecomponent,sincluded large customer segment Vefa|co 

South Afic' NTL 10% 1 5 600 reguluil, errplo¥s ·he Ell-Irg opproocles 11 eleclic,/ occ{'n" 'low for 'ls recoaY 
•nezuele NTL 12800 1 rearve Is ntended to compensole 'cr both I Amnesty 

1),74•6 teen,col ond ro•enial losses The Ener• • 00.c•cle reodirgsono anal,sls 
l...... b. 146CD Wio•Con•r,1155,on,w,ledono US·n·ode • Randon·inspeclion 
1096+ 

Me,/co'„Am 10. I Use 01 check melers 
L<,Au- I. NTL hawmen / 30000 .9/ Mrs introduced I, 
Li,led 5·0109 0 2% ·o I% 2003011596,„26469.5%,nlhefolbwing • Eleve'ed Inclers ®rnelirries wilh high 

yeor, Thecop hos rernoiredot/,5%since 2004 vol·ogeborrier51 
Tablel .Jc•o•hipofdisN,bul,•,05*sl© 

Mitil/ecresenldo'The./sach,eved,i 2007 • Metol casings for -mers 
€carom•Nesp•. 

s'ggest Iho·lhe up hos been efteclive in making * 24 hour SeCL'il¥ guordg 
•ure tar Verolco ks teen incentivised ·o ochie,re 

• 8/wlh in cor,&un••ion i• Jnderstated due Fc· il#al ccnilechoncommunltes Memo 
to pilferoge. •oined reduclions in eleer,aly pille.e 65 tackled non·tecinical I©5ses w•h supped 

* Rel,obility o{ supply local elic,ols has b- Impacted Iron In 1986, Me,ocoamenencedorolltmeh,ghtoil ·hro•gE memorandum al a 

becouse low-Daying ireos do not Losslealcf2118,2004.Menlcohodreduced ogreerrent The Mo/recogn'ses *cflo:alore[, 
contnbu•e s•flizient revenue k> iusti ©Fici•ls hove,nfluence ovef tlitudes elle y 105ses boleve of 11, 1%,cfwhichtecnn,collopses 
capital improvenenls (SAIDI „aound people adcozo range olocli'ities designed 

were e/rnied £ 44% and non··echnical losses 
17'ours] to regulorise eleencit7 consJmplio• 4,6616. NeverlheI Meralm Wt wnte 011 

• Merilcos oublic imoge i' poor due to I A Cenificote 01 Electleal abou·1.5%0follele:mid•purc•ased Atoveroge Inspeclion 
custome•'3 'ensit vily /0 price fises end (CEI) prog•• was;ocliloted ey •he cil 
•he percepfion Iha• I. con·pon• is only gened,0, and Nons.n /on chorges r 2004, goverrment 

inlerested inprolleve./.elerse ondle-Es/ver©glenerg'purcha. cosil 
• Lccoloreao«:ciolshelped,rthehon/rg 

of ¢he poor. Ad omovnled i© 0 6 ea,©und PAP I.8-b,Ilion ©f deinquent accounts anc repoling of 
• Ser,vice.In c.en /'e / loerol I o per Yeoror $30·millior USDper 6eor As Meroko Illegclcorneclions 

hoside and life·Ihreotening envirorment had to pa, this amount / Ibe generotors cr,d • Local goiernment Ind Merilco 
especiolly when having lo disconnect Ihetfor*mission corpar. rlreoresented adired collabor/ed In ·he de•grl ano finonc,Ag o; 
iion paYing cuslorner& redudion in pall' 1, 2003 br s•ample. lead·side wiring lo mihgt cu orner5 

•Network ,•fro/ruc„re Is dornoged Marclco'snet*itmorginwo/.1% Ifi/5Mern did not b,poa le meler / ·he poinl o 
or rendered uns.fe /e to illeg/ lu5ses h. Le.1 iercveroble, Ii./i. would connection 

connertiorl' hme been8,8% • Local 're© 0//als hel"o Meralco 
conduc• inlormation 

The ell. Ihe 'grnpit designed electricit#hefl problem has System loss • 2006 empcrted of 10.10% 0/ tesducalecL•·•rnpr•on hnwio appl• for 
d suct· an imp" thol lhe company hos 9,65%•2007,lhet;"nesirgled/Micatigum legal electrk seve, ond the 1/ poO 01 
beenlorced/become'*ina©vativeinils /dbeanoch,•ed T•,sresull••lurge#broughl pilferogeon the communityond ele•ric,h 

ro es ovempts t"duce non jechnical loisas. The oboulby,=c'ingtneemphoilionimprowl·14,1. 
innovotion on the por of Merolco has only lining ond qual# 01 ihe z/ / apprehendlag • Meralco pornered wi# goierDment 
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Report Power Pilferers! Yeor To,aITAO D Loie, R.amonforih.noe 
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Mt,rolco has estoolished o prog om {cr co•,0Fthee•ctric,4slole• copitolig'Fo¢ 3400 Thisistecousethereis 
·b ng elec·ric,t, pillerage kno••.1 (15 1<u,Yen' 
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.&.ge 0,yo•,sshor tocrics co·ried ou·miti tie 54/00/ 01 -he 
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Odvems,ng, ond signogelop·orno,e cws- In 2003, PLN 1.unched on o.edion in 
This pew reporls 10 Meral=o'i Assel 

mwore,18&5. The M,1.LI,•as bro,C;ng 'I the copitol cil"s 'Id'st</ 0-5 045' 
Manager und,& *(06 •toble •cr non·lecid 

5Umoor].5,ome·recall a period of two nonlhs The compory b red#ion *Mies Mgnagemer, 
broughl charges ogi n/ 235 cuslome.s, 

Veralro gos establishea 0 0 -ssaging have ploced o we 'hling /* 1696 or leif moslirdvE·rial corrponies, r Jokcrk, and 
fac ily For Customers and ar e,noil ./ lity /01 per-orrlo ice mcowre fry non·fechliccl los' 
0 c so be accessed on 1hcir hon Fa€e) 6 0,07. In IheL, perfolmonce •corecord, Ihis Tongef for steoling electricr,·ond inili•+ing 

1,easureh-O!•09•icetheweigitingolony flr¤•cic' '¤5- 9 up 10 Rollrb·bilion 
.5tcmers / 'e•Jrl .s.cted oillerage c·he·pe.·mancelorgl, wheiher f nancol. [US$1,35·n·,Ilionl A fudher 287 [omoonie' 
The emoil foc iy is sesy to 'emember custuner·f Pror/SS- or peeole·reloted were aided. In this 1 1/ operotion wos 
....1@me.!cocon en a loinl effort between PLN ond thecit• poli•e -he Revenue bmctior Deprilt ne,tis fccus5ed 

ana had /9 1.Il Euppor Sippo' fum /the gove.....en, le low ci ·/ delection of lomoer,i g of meters]nd 
(as 'wierol *. 

-lie metering,n:tol ation5 at lorc users prenises legal po•ilian of Ilie ut, ity ,• governed M oy emp|Oyees/pe,ons/e•clr:,cns. The thr15 were found to be rfostly 6, t.. Reo.I,k Ac, No. 7832 -his Act H j -Ile,florgetis 24/Osesperonnum accomplished by & ing down the 'u·:i 
knov., os•he 'A, Ii·eei,ricity ordElectric 
Truns -ion Lines/Matefloi: Pir'eroge " The Operafions Seclors 00 58ctors? ore of Ihe wker or "rough thr plocern" 01 

focissed on preve'lior of illegel wire lops o mill s·rip n the mile to prevent hc 
oil 994 

* d©•estk nieler lampering Overell reccecing of power usoge "lie (ans,stency 
The w Me/co hos iporled i le c onsuha/ that 01 le me,hcd, 5.,/26*d '0 IN ,hai ihesc 

, /ng|5„ „e pilfer•ge of eleciric,1, 2,5.0/eirl•bou·efforis focussecon fo. 1-'ethodswereprorrotedtolorgecustcmesLY 
on indmdio 

:]nd t.,04 /4 elecl, C Powe. Iran,·1•,5,/I ·ed,•ction or*ecm wilh spec fic knowledge 
c' me•e, i.ia•ericls· lomper:ng rn/thoc Suspl•,ors lell 

Maiogemen' hove ploced o ughting 01 upon P.N Alf, 0,1,culoil' nel.r reoders, I Specifies mo pr focie evidence ond 16% on le Operations Seek>fs p""mon" who leomed ·he specitics o{ such rre/cds le r. anrer/bosis I conputellon of •e¤s•re lo• non·tec•••,cal |¤5s reduclion li 
.# Iraired 1/ deled rrater d Heren' al tampering 'll surrlicrge bill. other i Iheir pe,formonce •ccrecord'ls meosure 

penallie' 
PLN 

hc„Imosl Mice Ilie we,ghtiic 01 cny cyhe. s poMicular y w•ry c Ihe poler,1.01 for 
•ele' rooder5 to pror,lote '1.01 prochiab ' 20·10.clisessyr.lernlo..bypicing ./ per-©Imance Torgel, ..helher finon/01 , 
and conducls ndependent rundorn audi# PI'{mge losses thro,.gh Int·oducliM of cuslumar-, p·ocess. 0. people reloted 
'sure 1110• meter ,•oders .te /1}hil 

Col 
IN, Indonesia compon,gx>licy guidel,res 

ho penall•es o. 'mpilsormen, frall 6 reo•s 
41 doY up ¢0 20 ycors mid/or F.,men] Sti·c E ectric,1, Campiny, PT PEN. has PLN :s olso pron©ting onc,yrncus repobil: 
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rewarcs for on•one .ho repo. left The • Unsealed me" 
Thiow,Ups 

reword 5 n the form of cash equal to 3% , Exposed, energised terminols whlen rrebrs 
O,ertheh .8% 

of the total crreors collected From le por'¥ arewithdrawifromservice 

charged wilh Ihell Defed,leequipme. 4110% 
Ill Jamoco, a.,dits howe sho».1 -hot the 

19=Illic' 0. PLN shifted #e 0,336 responsibilit, for •reet nor ledi,iculcorrip.lenlof sy,lem losses,5 

Ilghtingpoyine/to ©colgovemmen, duet© genorollyn,Je ofortors fulyw,IhI,theutillin |mproper•ttoJr# 0,2/ 
... 

D serious problerr with illegol/" lighting co•*fol. These foctors ore as follows· 
To,al 9,5% 

• Polor,/ re'libul /·o curreD'/In'fomer 

Suppc#4om/e,ow (CT] in o three phoie Ile. djring Table 4 JPS .........3 co jse 5 
m lohor mil resull 1,1 coly 3C'% of 

Electrici• oilferers kce cnminol cha•ges und•r energy consumed bei,grecorded onthe 
Low Nc 20/2002 - electricil ls well . c•s'ome's' sopkisticoted •eter verg ons 01 illicit •bslraction 

•uch civillawch•rges. • Irroropers...foccc.·scolribute' os meter bypos5es *nierciol 
ig riilican+ losses, c g. 0 r,1 J|lipl iez er,hEred en¢e 'prises ord large rns / 11,/ cus/ r e„,1 

Micle 34 sets ou„he righls ard cblign·lens as 60 In5teod of 600, will res,1 + ir on its,mpac-onerergy osses Keve:lh'.S. 
of cuslomers' E leeric 'ovier cwsvmer' ore ¤c:ourt heing billed for orly one·te/h con be seen from /0 000,5,6 eun /:,el¥ 
obligated to pcy -he prevailing subscripton ikeoduo dem¤nc\consumphon Ihrow ups occounl for he lion'& shope ef 
fees or elect-k power role In occordorce 10 

I Poterlil lansformers lfTs}, current non·*/nicol losses cid #e compory nos fhe s•ip•,ot on or agfeeme' tronstormeis 1/Ts). and w/ers v.hich 
histoncoll, plocec gect enphosis on Ih s 

Ani:le 34 supports PLN in prosec'ling becomed•active w• lein 5*•iceci also 
mode I electricity ·hellin' sys'. |05S 

cffenders however Ihe couns hove Deen mo,or non·lechnic' loss cortriwi 
reduclion ini•ia+ives 

gene/ly,reluc•cnt//i'©Ferde,anaoo#r I onolvs,soft„ compony'snor.te/nical 
thell has bee, deoll wilt by fines. b prolde Y '.les the fol Ming resuits In excess 01 30 CCO 'llegal conneclions 

(see Table 4 were removed from the sntem ollowing 
Jamalca Public Smle Impon,UPS) 

for o theoret,col, monthly reduclion of· 
JPS 8,01 syste·n losse„,2007 *re 23.2% Dis·aggregatif irk> the categories Ir 

4 500 /0 klh o 
Lble month y eleckricity 

01 this f gure, JPS .imotes that leclicol 4 wos bo&ed on prior onolysis of . 

Ik row up phenomen©n end "mt ca dic proc ucf on 
losses ar. aro,nd 1096. Ths level of non. 

Iechrico losses is cms dered by *e World orisirg from varim cudils. This Igure wes derive<d Irom p•:t efbrls 

Bonk lo oe com/r,ble 10 M of c number -he corrpony pursl.ed o carrol anc slick .hic, ident fied ond quontified /e exfe,1 

01 counlnes within 'e developme,1 strolo in stra·egy ir lis eHor io coerol pd reduce of ron techn,cn losses villhln !9ne. 'll, 
which Jama ca is roMI<ed, co•ercial'™es The•e,nit a·Lves were gornson•con·munties Master melers wefc 

Thecont,bolo,76[tori·:lossess'Ihisnot•e nigcnised 0-hreep,noryarecs instclled a• the en·ranee of 5evera o{ t•ese 

-re morly 0,/ comple,. mal,0 5 le, Ihon • Removal of Ilegol conrections /row communilies/atwered10,dolo/leg,trmoe 
mb•sisocial old ec©,omic environmenl over up,51 co#mer. Thenunber./.*·I. .th,n 

!he posvrwo dec:odes have losterec con¢ tions , Tightening/lern,lcontolsli,cludng 'Aecomrruniliesbeing Jsedlo5tealelectricily 
co r,duciw ond enco' rog,ng to e ecmcily 'hell aud, / large acclounN was cou ited yielding a, average coisumption 
Sim•Iloieou•* wook slole law enlorcement 

• Con'ersion of ille..1 use, t. legr,rrole of I.'5· more .0. 100 'Wh per mon' per 
and meral deliciencies in JFS's *siness 

Cor,Sumers throw- up'. 
operot - /ve creoted opporlunit:/ for such 
lasse, Ihnt rieve oren increasinqI, I=plo ted 4 1999, JPSC esib ished on integroted Lgjitering o# iler'.1 :caliols 

Loss Rel/v Dly m (comprisirg up k> 
Con·ributory•odors i•clude One 01 ihe cleor weoknmes idemified i• 72 persons) in on effon M recuce systerr 

a 'il Socio• ondeco•orn,c Icsseslromthethenpredng a, ear , mpagement consequent 0, eve, '6oite 

of thed,vision'sdiliger·el{0//e„lic,ooted 'he charge olov.norship Di JPS •/5 Its per • Ten·yeor economic dep·ession 
reductiorin'osseswasnotrealised Alunher internal confrols This presenid obundant 

• High rate c- 'ne'ploy.Int 
re·ogansalion 0, le loss fecuctic, 'Ho' Potentiollorre...ele.kage 'chle.kage 

' Generolly'ghcr•erote 
was imple-enied a. me begin,ing / 20/2 .owle be mos, readily oby.ous. verilioble 

• W£'lawl' crce.ent followl,/privol,sonon ollhecolripany The and of greatestrevenue,mgo:linthe lorge 
I Reltively low pe'll//•ine lor elle·ric' prim•/ obir hivelithe Te ./.nis/Tio' w.5 lustori Ir rote cotego.ies Audit 01 these 

thefi 
to ploce greo'er emphasis on he re-ovgl occounlswosthere/.considemd on elfect* 

• G.ligon corr.ulties Dherome'll / threw ups,aegrecer palof theoveroll /ro-egylorlos reduc•,or 
aus •ess dehcie•ces problem,or/.a'-hes/me:ime, ogoin moke 

Thi eHon resu ted in more Ihw 
m bus I Past ./.•11.bility of nes, units mofe occounlob • for mete' resulling in 90 000 aCCOunts inve5tlgaled ur•c clehe I. 

di,ect conections 30*ivitie5 cd/ely al @ned with Ihelf fespective 
20 000 defects -/1.les correcle:. pel,Jng more 

I Collusic. by field operaties Icompony 6 2 000 000 kWh nlincrem'*I, and cont":¢ow 
Remo< i / Throw·ups monthl, biling • ¥,/A "mal cortrols oper cd,ustments 

tooccounl Illegal throw·,Ds Aire/rown up end hooked Gdom'Ii,i,1 
• Deficien' record keeping onto Ihe compan,'s open, low vo loge, 

secandary cond,/0 -4 remain *e he Ihi c w,5 01 the ino• con,pon,'s ,·rolegy was • Weok audit procedures 
visible, obous "3 public nonitesfoloi of °Comooigiloconved,||egacon,me,# 

I Improper accounts 2}up 
non lochnicol losses. They were alsothe most Cu:fomers Th,5 il olte n/d la do *hougb 

Ne-rkaccess prevalen/0 m ' elearloty,hell h le,rns of o co.munltyoutrenchprog.omme wor{:ing 

, Lurge strefches ofun Ine,led secondory indi, dual ener• use this mode of elecirlely in ccalunction with 10/1 polificol leod// 

ne·•crk oHering eosy occe•s 11·elt ranks O dis// second / olher nme Inne cily carnmunifia,. 0/ ir, port,{.11# 
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Copper thleving isa huge P"blem worldwide. 
Thieves cut and remove exposed electric cables and find" ready 

buyers in the black market.These greedy buyers in turn obtain their 
own sources of ruthless traders who melt down and resell the copper. 
This creates a chain of potentially dangerous results, such as - loss 
of revenue due to stolen cable, costly repairs, power outages whkh 
causes danger to personnel and rail transport which fail to operate. 

No moret 
Ekoweld® has developed a bimetallic component Ex©Bond. 
capable to resist the most persistent of thieves. By permanently 
bonding cop•er with,tee], it cannot be recycled, is dimcult to M ¢> 01 
saw 0#, making it virtually useless to would be criminals. VIJ 

For further information or, E"Bed, contact Exoweld on 
+27 11 907-1355. 

4*4 BIMETALLIC WIRE 

The Solution to Copper Theft 



#ose le, MIE 05 *roson• 01 ruT,undies A large =ber / inslalled me·ers were means 01 pilfering o• e /(tri I energy to 
were *Hered ossistance in regulons.rg iheir -,isenled. Moil J, corinections by Ge desist 

eleclf :i•suFP'yinexc•ange•orcrninmum company were Ferlormed by coil•octors 5• eralind vidugis, including commercia 
numoe o ·es,denls 5 gnIng an. In gr /k bul 11,4 were nol previousl, enlristed w,Ih cuslorners,were orrested, convidedand linec to red.ce'.86, recois, some reyeliu/&0. disconnecrier /013 1he C,gome.Service 

urder this new thrust. thesewsumers, and ·ronsilion to the normol Defdmerf vnderlook lo issue secls -0 

app l c o ble rei,c e,11 al , Jtes o f lat N * 11 wos In some ore. le •throw·up conlraclors oid ensure such ..enorne.or is'Jes were 
Int,©duced in 5evero' col,munites. T/ 110 appeo'ed large y due to less Ihar satistocto 7 st, '14 occoon·ed c 

ro fe •os sel ot an effecti.e level approximalel, socio·eco,ornic conditions In olhe s the 
one holf // ofthe nociol res den'iol rote. Proid were unde/aken b, ·he C„tor,ler problem oppeored 1/ be pr,mcril, due to 

Service Depanment lo ensure oil n service While li /100 suc=eeded n iegit m ••ng pre'llo'./.5........ 
abo / 1600 corsomers, il wos notpoftic, orly ri,elers were 'gl-Imised In ine l,r• pr// 

61 0/dii on k corlir,ted vigilcnce on¢ 

succe,6 las only o bondlul ofthesecons•mers withdramol of each meter, inspe:1 cn 01 
enforcerreo·elliemeosuresoull i, ede",er 

consisteMI, honoured thei• commitmenfs meter ,ockelin·ern•ls or snunl, ond 
coe of th€ primory m *es pursued by the meter testing p·ior ·0 reinstillotion oid 

Gi•en the extremely volatile no·ureol many of co•pcny vios to forge a brzder coolilion m/ing wos undertoken. The Ihese process communit,85, !he nor./ enforcerrer· of lorces for ¢ was .6.red renewed 'hrus' al reducing 
w thoul be,ng concluded 

mechon,im l/onneclon Oldeirq,en commercill lusse. Al 1/ cenlre 01 thil 
due fo 'he ext-eme le,191' of:ime liken 

accour ..1 could not be roolinely empleyed, reiewed .Horl * an oc<nowledgemenliha· In *e second proiect "ten we·e 
6 •gkening tle 8' e enent 01 the simply 

Mly olthe fice·sdiving ·he grcwth & nci 
s•folegy The 2002 "09isction r""ents re seoledi The scaling of meters .ithou* 

teciric, losse5 *reouts,detheg/li·,oflhe 
insoection ri'ked /3 -wilil, of were oimmd at ensuring pcst deficienc,es some were conpany'Goitralor nfluence JPSil•erelore 

a oggressivel• adcressed by-oosses being •legitimised" behind o 

init ated o mui-,·seclor. Alti·prong approach compny se& bu# /5 decided */ 1€07 4 
A.di#s c¢rwoss ng suppoe ·rom ·he regutor, c vic meters unseoled loci,poled mete, rern/vol 

socely.lhe pc ilical d re/orafe, Commerce 
Audit 01 Jorge (R50, R40 ond gelec, m ord re·ins·allcfion wi·houl detection wil 

Chamber ond the rrec,1 
ed we'e oRsigned to the In#ol Audir fur greoler oolentiol for thell 4"s, -he 

Depormiert Thoir mand.._ostoensureo CJslorner Service Depo,Ir•ent rigcrously SReCA iniholive5,ncluded. 
R50 und R40 account were uudita Winli reviev.ed field i,spections ,/d correctic·G • Erhonced colloooration between ne 

tree rn©* & Deng set up ara orlr,u'ly $0 advoncrng mefers re;Jedng 'Jg/,f.com com............renf aldo 
•here¤fter Tke nurrber 01 purpose wos to icen it, cod *1004Wh) moilnly conswmotlen ek. senior government oflicials 

viz .iliste• Med reccrd keep ng deficiercles •in•orfect c· ...I secu·41„ 0#©.ev 
generol, and opposit on leoder to secure billing mulliplier/ &=ispence ond m"'defec'. prosec••ion elc 
SUppQr• •I the poli·kai le©dership f/ 

Audito R20 occo• •ts was tobe occorripl,51ed While 'st lesslhon hollol he non··Micol le compliy'' effee 10 'educe, if nof 

eve•Ii,eyeor5. AuditsweremacMtonc, coly |056 coilponenl ef sysfer,1 |osse5 elimirole. Ihis wos ospectol lo•le'Gres5 which 
is presentl, pre:/lent I Ihe country en5ure *" occiately reccided due 1/ le conditions menlioned obove, egergy 

[nnsumed bu• ako thot correcl polentiol Ihe •emcinder .vc5 oue lo appoxi,latal, I Tle securi,g 0- Q porlicment•ry 
ond currer, traisiormer dolo *re usec to· 150 000 lighl, wisible phro.-up• Frovid.ng commilmentte Inlroducelougherpenolhes 

foreleclricit7 Ihef In ilew plectr,•Ity Iriw5 billing ser.Ice 'o st·'cl•re' prirrclol, wil in'cnna. 
being drafted 

inrirr lit, €0 111// , F5 logres•ive audia o R20 installolicns ond o,dils I Closer lies ./re forged.IIi In• 
/ seled, apier,si, CO'p•Exes. complig Be:ous' 01 0 D":ephOM O, i./ 0, erill' mei'lgencle'·oensure cd'quate 
curnu|ative, billec energy consumption lo coisequente5¤5500*dwith·hisprocfice. securit, pfoiec¢ion -m malloofford 
consumplion recorded b¥ a fempora/ m/$16' the phencmenon in·iliraled mon, lorn·• Safe .*e ir110 Ind ou• of gar•,500 
rilet,3. u Jed indelecling torcaclec b,i-Passes middle.*cme corfrii.;, iNes A much higho. con· Invn lies lo cddie55 -heft prob ems· 
*ing *Imrs,sten loss redveions. his meo,Jrn olone wos eslimated 10 profile los given to le removll of the 

reduce Ictal Bys·em losses by up 20 2,0% 
Thm gud,4 icartified o number 01 issve& throw·# Se¥erol of Ihe raids received (Irom 18,6% I. 16,5% 
ihol hod n/ bee. pieviousy r/ed Ir se,e,/ cove.oue by bol khe ele/,cnic and orinf 

JPS insionces, defeds ms,ed fo. cor.ection Agd media Arre/and,monsonmen*ofpersons cof *ued te be offe' ed by wreoses In 
world 

wrbeenac,dupond,et©/delkiencyin/u oil 
resporsible, prices, whic, red in or, overo•| were pursued to remode 

20% increase communicolion protocol. ir. tee cost of flel purchosed by the perception of lack 01 :onsequence• ..du.irg 2006 wi•• .ef? I #le Addrlonall„ expeaotionol 
*er' In p•,1 times, oreos ware likely I red.Clion Inthe neor f.ll,re The Ir./.ses 

to escope be,ig raided mc e thon once o U T• Meler 0/ng and wil. costs nod procets was Inegal •e impoctone'efgY year Individ,0.6 there·ore rdom th.ow /le•ond 
impro"a "oiding vie need to diredl' conirihii·adtoin increase t",poan|7 ups sho/1, 0{4.·c fold wit' l,Hle cheree i, conne•,lu5toile,•wilhouforneter the¢oinpon s Bieor,/1 lesses,asmore 

04 being dIsturted {or crother yeor The custorners lumed b eledricit¥ leftl 
Imorove.,Mril m le meter conlrol pioce., focus wo' c'ong' lo /01 0, ly /·resi ord The gairs :w 2005 wore poe,c'|/9 Dicus/mersemice effective ¥ wiped centres, was pisecule ind"uals for heft bul loolse 

ovt wil le ¢010| *Im 1O55es mo•iril Irum in·plerrer•ed i •nininise the risk of rrelers cond.,c, repected raids in•o •eos to remove 
21 ,2% on overoge in 2005 10 22.996 n 

being wild- lom stocie and Ins'alled t,efeeling of comlorl The log cfr. this 2006. ]PS once ogrin inte'lied its efc. 
w,+hout prcpef outhorisolon 'or :cular approach wo bosed on on eaectalior 10 reduce Ihe Iheft / elecricity J. corn. 
attenlion wos glven M the timely refurn thel the stigma Mocinted w h me 'sk of d 138 oire'ts, aucited T' 000 08 ¤J,•M; 
of r.elers lo Ihe Mete Depirtmell a ler orre't,filnes, Impilsonmen•,etc. wobldcouse 'Iia ved ver/000/m- Jps;ondrecovered 
will,d.w/Ircm ier, ce nd,vidwols involved in mu·Hophls»coled opprox.nlo•el, MWI• 0, JS100 5.rrillion in 
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rrtfooctive ond crword L Iling. The comaan¥ tho· elecric ty ·heh ,• o motter •41 requies 

a|SQ,rnDIemeited•nomnesty,rogrom.,[ri not,nolor•r ic, fr©mol!5toleholdea-·he 
c-fered illegal use' I 30 do, grac:c pe,lod go,ornmer,1 the'llice. s..1./Noregrcups 
wiihi. whirh ley cnwid ./ ji:.5/ tkili i nium.. lenders, iri•luer,1 Il member; 

aciounls wim tie compony. Thls picgorn 01 Me sociel. ond religious orgon,solions 
re5 41'ed m ne oddll ¤, 01 approximately The compony JOBition Is Ihol Iho stooling 
5000 acc ut' to the system c-electrilisacrimina aelhalconnatbe 

toleeled ond The •hich has sig lifican• 
con·ponv irrple-nen*e• 0 '0••es ...s Jil co oil hone M Mak loiders 

slr],0-dow n 1/ ive. Tho Fro,gram Included 
6204.,1 ord torre lock qu mors, reporig .us/0 and Eastern Europe Fig 2 ..0•*srepo•edky•mor.& 
open ci,cu, £ replocing defadive wires Ird 
oud ting meters which shov.ed zero wdings The p·©blerm of nprl·-echnicollosses is 

and other rragulor act!¥44 Arm' lo be significcr,1 in Ru'Slo orid Th,•Soon re5uted iri o shorp inc•ease in 

Eog·en Eurooe The Froblemisrepoited o EDI's fi•onciol AE costs, exacerbated hy the /.rl ole·forls lo gel the piblic Imolved 
bemoslaaee,lon. slno|eu·on.e• i"e fght of:,inst clec,rcily ,hall, 1,5 ols' laslix,pul¢tiongra•*holikebu·nos 
in Russiaardolthedomest=levelin 

infroduud c new o.merle trnpolan Eos·en Eurooe howevertie proolem In 2000.tne mids yeor€5 "qu,red EDU 
thol success /Ily hig ligh-ed Ihe le,1/ ot oil·els,n bot, •hrreo{•er AES countdes EDC•, no•·lech i,tul lasses 
consequences of s.eoling elcctriciti whi, Ittr,6u·edie elle-rill // wel e'imoled 
inclbos r etha public'suwaren€5501 Illes/·81? It M reponed tiotlhe ulil tycompoli cs In ut 1 2% 01 el wgy produce/r rising os hign 
Irr 011Callors 0 - 1his illeg ul or..Ice .se •reas *ol •6 torwllunol• melering 0 - 396 : 2004 

1 he irvestigolions ond onabses wiereby wple i ubtorersom 0110=/c shore 
Undertaken du·li•1 +he yecr, us 0,ell 03 "ie /·hr k>to 6 [I uktordirg ¤ individual 2 s level 0/!asses was considered higi 

intreduction of o cus cmer/feeocr rilopprg customer metering Siould on individual even / de:el©pIng counir, s/,d•rds In 

Proled. whuciset·hestog,foromo·entelse pillerelecric·Yilwillesullintnere•oining 2005,/ectic,4'ozes.epresentedsome 
1# mombe,lof Me commu. US$35million,nloslrevenue p.ving Al'he reducion morc 

progromme In 20C 7 
thun 'e,i kir x0 1he r,ccwm•i' .me time ·he r Jmber c •,denk. due 

1 n 2007, JPS stolled lo see some to•gible ies.Ills circlr cily bill The JI,l t• publishes tlie le unsecured illegu electric connec+Ill 
Despime coctip'i,g upward irend in we'/ p¤,nienl al(ocoted increosed ·a eo=A househotc so sleod 4 41 iner/orn berame 
Plices, whili ...11. Ii .% 1, .1 ...... 

tliot the cow muniI con deter m ne v.helker .....B& I. Ard u'emed, tc Il' 
Poid more·c.electric,•y, JPS sow tha . 

Ihe ollocotion is eqvilok e. Co•mvnol 51UOtiol 
gro'111 01 eleerialy ·"i had s,"1' Ihereby 

melering resu t5 Ir plss•re ©• Il¢,vid JLI• to 
revers 9g the ile,ld ¤{ the pre•lous ••e yenrb In 2003. AES E[Kloun hed le B.·rio 
Overoil. los5e5 Er sl•oulderlheirrespons bill" c, neighbours 2C07 •,ent up morgin(lily by lectrirl (Eectril 'Inty'wn' I.r i Ilegal 
0,OP'% ·rom 22,9% in 2006 to 23.2% in 20/ 0• less likely to oe deceved b, p, fen.,g 

c,)9sumers o{ e|eclr:clby nlo LJ•tomeia This 
Ils foru,Nrysto€ Thew¢/compo's result conpored lovorabl7 I on o¥.fuge maragerne' Ditiali/#*conce,vedos Jn 

3Croose of 1% annuolly during,he p- Ind'•arertif thefi accur5 Ley¢,dthe 
nteriell on/voull'q nlerudior 

6¥e poid of the cowm'nol netering 07' 5 o,nor. 
8 ycorS •he commundy, Ihe 1?Jvernmert ond tie respsrihibill' f(•11, Illh communit, leaders Ir 

D. ng ·he,ear.M company dieved compony wth communit, commuil#ortgroups empcwernent 
.•ble succes5e5 Mlb Ihe I scove• of •evero| 4'wre 'Imighlhe initid :e,Ike 

°LI'•·ording c¤ws/t•ft arnong lorge ous,re5s Eje.yric;M de CoF.os. lineiveli winpc ny 'ined to 
CLE+D„ers Ti,s withedred resull 0/ • Redvce non·'echn col losses 0/ed 
conceneolon,/foc. morerescurcesonne ./Electicidedde Coroca5IE[)Cli•r t© eledrici·> left therah, roste·ing the 
detedion of Iheft and olher anomalies among iligiroled ut il}, electriciland ligh, fir... &,luu·,or, of the compal 
|amecuirrn eve,18/¤rnimid provid.inl•Comcasme+ropolilonoreo, • Con," ille"!1 ",recte' consuine, 

te foc.,s on theft •mong resident,01'JEefS. Vorg¢:andMirnnd#/p•rfoIA.gul Mo pcying lus•mers 

1,1 207 3/ mose 04 oirds, wdited ond Yom/w slote, /Ver,enelo, w Ih o • I.,eu'll r....'1.0// se... 01 
15 060 'ccounis removed eve' 25 000 Pop'lohonof obout' r,jillor eleclrico connect,01, 

thrJ..ups arld reco•efec opprox,mailly rhen,rnporywe acquired bv AES,n 2000. • 6'prove qualily ol,Fe ofthe conce•,on 

49 'Wi Ir J$494 ml|/D in m w ori ve'Id 
o•t wis subs...M|' nollon•lised by the ureo naighbourhoods 

fo•word billing Co,ernrnant of'/e•ezweo Adds ng 'ho question of turi,ng illegol 
In hele"qu"er ,)12007' Ihe ccmpon¥ cons••ers of ele./. inlo cuslomerB 
'/f.'ced....arcedmeler,/gin,rodrudu. Ne....1/overh.·hepopulotion 

FIred AES.EX ¢o underlokc a Iwrning AMI progrcm for priority ammercloi I,ithemetropolifon'rea'CofOcLE|lves in 
orocosslhati.lied orgoniso,oicl 

US'Omer, Th,s progromsignikonily,m/xved lip·ras shon'Ytownel Mosiof Ihese borriu, 
cl on@es nic c bondor•irig old 01*i/,dr. 

#e Company'S obilily tomontorcuslomer orelorotedonhilsooovetheciti. Fe,• touorcE |0.· ncome ceri•umers, -he 
con= ption on *e bcc bone g•id on o reo| of Il,eirre5ider,ls icvea legal ·ille •o Iheir 

Cor, Dan, 6corse,•ative nonogerneil' s•le 
timebas,3.t•e•et,ysign,Acc+JInproving JPh proper!•.which,Tieonlinlheposilhanhe• aic eng nee. ng locus •ad r,cdp !1 6* 

°54 + defed noll te/,1 Icel losses TY Coldiolge'ron'diedle·heeletinci!, awoy frorr • u5fc liefs'(Icking firope,fy li'les 
U phose of ihe progronmemo,ted in *11 grid EDC hod Installed electrical lines ir ind il did: leave •oom [or irnovaici 
¤08.•hilelheseconophose•pler-06}f .heboriosctlheorderallhern,nicisol 1 'roduct service Energ¥ was *plied to 
Ccolplet o,i by April 2010 I.lor,lies, bJ' Is m/ny o.ople :c'l lot oreogolinecl whose urbor cevelopmert 
De:Dile Iheconsideroble effols made byJP5 Irma 1, gcces• the eleclricil le, 6+•r•ed ic 1 beer o .roved br tne,nunicipal 

•onreding illegollylotne streel |ompB whie ond wos ever orl' e•tonded ·0 
11an• yea. he company /%·0 nG 

../%4..009 



unplar'ed communilies wher those ooproximately 20 000 people. leviouslv rneker Tre con·Dony empowered suci· 
authont,55 coirmiss,orea the Iislollo•io' of suppoftto.'Moran hidconefron res,der•ls la ccold,r•¤'8 ·he pgymen• of 
the po•er 'Inesr For a cu•emef 10 Or-Cnge chvrch·orgon,Go·ions B/l borrio hod bil g anc cisconne/ those who did rot 
for the inslu lol on of 9 wiron his home nosewage 5,stemor•unningwaler Nor poy T'e covouriyalsoillowedceroin 
to/+oinelactricity Hehod·ogo·olhe did i· h•ve roads v.loe enough lor vehicle5 paymert delcys lor/,e pocresl customers 
con,pcly•s offices, presen f o popeny or Acce 5s lo le Terroce• where ewellings withirregula-,icomes befo' p rocco d ng 10 
leasetille, reque'·lhe senice 04 moke c m. or/ed w¤. by foot The borrio g d,sconnic'I nes Also• t Incorporote new 
defos,1 known lorils ccm/„4 leadership and 

custorners,1 some borros, the comporly 
tkecomp•nynonagedtoover••eits ins,olled The orgonisotional chon ge •vilhin the ndivic.al m¢·er@ -ilh limited 
Dod.ep ulatio•as"cobleculte/throug' 

compcoy N,ted om /he bonon· uo le electricm •be in,lial orgonisatio• of •electrIC,7 
eleclrcigis ond field c·ews confronled Ihe round·/es ' Tie fO|e of Mhe sociol w¢'ker• hrough ils Borno Electico indiali·•e 
stuation,# the bcrrics on o do ly basis, Ibe ampany hired wos the ke• m bu Iding A[5 IDC ni.ged lo build up o positive 
wHere they were •nowr cs 0coble (uffers• up o relononship /4 Ihe ccmm•r,ities. reoulic i in comnuidies once hcst le ·0 i. 
becouse aey dic wa Angl€ illegal Nierthegooloflhepilolproledwas 

Pesonnel Hreducedthenumbers/borrio 
connecto„. The comp I's management •pl•ined. 300 01 Ihe 1200 dwellings were res,deri•. ailsideririg free electric powerls realised ·/1 en·ployees ir lower le•els hod selected forosix mon-h folow up, endtn€v 

theiright. 
fom, v or knew peop e:. ·he borrios and were ossigned o rdle 01 1.S Ihar 
urderwood ife in Ihose floces much Ker US$1.506„het/200 I/husec h In zorme·ciol ·erms, e ectncallosses d•e·o 
te Le Organised maragened ·neel/s c 2004* AES·EDC decided to /Id=e a ele:Iric),theit/:re jsed trom or/4/ 18% 
o l herirch colleyels loorIng together pe 1,0,0 powerca' slmiler'c /et,De used in 2004 0 ground 15% ir 2006. / =h 
execut vemonagers and low· and nid· c pay'ormobi e phone ser.ices First. 

represe,iled o sov„ g 04 wound S6 million 
level empl//s This spuid Ihe chcnge hed to perguade con·mon ty nembers 4/ Fiber goins viere recorded d,·ing 2007 
in org„,Bolional cu ture thot ms the Il a wo/h poying -or ele,·ric ty rather t,cn 

with Ihe ion technicol loss level k 
t. ling to . Tkenit#dtorernciet•ed'01 prere©uisile to stort thirk. /boul sieolirg cuslomer novional Eard of 12.74% wire5 1ha· linked each d•ellirg reotion•nipsinpoora,as. or•,or<shop 

to a lomp pos' ard reoloce if wil' melers Furttermore, comrr'rities/ofied pre.,0.,sly 
Opefollor/4. rheconpon, rod colly Ineoch c·Ille 300 ho.3eholds Andtne 6!ped "ems elve' lo free eleclricily become 
charged ifs opprooch lo power *·Mior, corrpgn, neeceo /0 obtain o•thor,Bolion lor paying cu51omers, potertioll, broadening 
bill ng ond colleclion Frocedures, ¢nd it the pre.poY,ne/ sy·slen, und kriff opprovol thecompany'smorket*re, In 2006, 
recruied 9 +aorri of 20 micl wof•ers E from the regulo•ory adhorities. which ¥.05 formal electric servi•e •. coverog. was 
build up a F lal,or•hip witi ·he conim Jr tie, neverobto,ned. 

inciased b> 1'0000 10 460 000. Electricity in Ihe burros The :ovpcny soon learned 
Aller ..1/.egs®•econthe round·,bles (174-reesloblished, 300 oe 

M low.income consumes od,0 4 wanted 
relat•onship betweern both 01 n La p•ic melers - Inslclled bellel,i,•g 1200 

c belter supoiv of ele/rich ind relic ble 
Mo/'J 'he compony went 09 ·o remove le people, 233 colledive wtew we,e ir,h!clled streel lignling lo reduce c.irle After in,·,0 
"#led *ork of illegcl ccbes in other beoefit•rg mc'e Llian • 1 00(1 people, * I.'d....conce. of poying{IT 
bor-,03. On its firsl vs tlo o borrio 0+Ihe electriccl eleclf citv, coinril"ities 5©or, real sed tne cooperolives weie ps+ob!,sbco with 
outskins of the 

be nefits of ciry, the compony team was scme Nble 8400 C| enls pov.ef / ppl, 4 01 Jd i,Corporoled, und 22 
received b, m der,15 wilk pis/ in Ind. be /ined fw il ou"orised commur lies connie,Liel 09' Its 
Th¤nks ·o Ihe inlerventio,1 of communily collected oboul US$15 000 par month, 

After nter,entions in some barr os and legders and Ihe ex M ise of soc,/ wo,ker5 anc 257 commu,1,4 hdefs .pre fra,ned in 

06 0 re"' 0 1,11'I in¢e'clions be Neen in interact ng .itb ·he irhobi-ants, the gr 16 Comm,nities and 12,nsttutions 
con,mun,ty p00'le ord compaly c. le vis,1 was e*Dicined 
reialionship sleff. th. compon, developed The •I€ hod furthe< soal benefli 

-he tearr learned thol ·he mere disk„ huts 
an "grated sol'lion co•sistng 01 -he includ 16 -heremo':loldrgerouic.ind,I,ori 

were recei,1,5 less powerond Ncd to rot,or following i'•lialives· Iron, I lock 04 strest I ghting ir inony 
elecfr cily. 1 wing M numb/ of television coin nunries. Acciderts refutad to lhe misu• 

• Inslallotionorid c¤r,50lidch•3of ele=Ircil¥ s.·5 fra c:ould be operoted dunng ·he oelecirc•I 
roundtobles (Mesas Ele<'fi<aS) ls,olla·,unsdocreased Cruciolly. 

br©adcast times of •he ·nos· populer •oop Inwiceri.5 who lorinerly had no access 
I .provemen· of the public Ilgh·ing operos Wilh the rer,ovol ©Ftne illegal I able ·' +e benk,nu s,stem were now Ii'em chgible, tcr,gles,lhe ser„ce becone rrore *e,oble since o vhl•t, bill w I name od cddres• • ////tior and moirten•nce of prepd and •he repoirco// 01 oppl,unces d,lmaged w05 accepled me* i open o bonk ac.ounilluls EY power s u.ges {lecrease{1 C ls'orners "" Iho• had bee, covered A cable 10 :gles , Ilollolionondrna 9/enanceolcollective melers now lioo the opportunily to loe•to wefe c ec ned and freshly pulritecl And ne 

r-I eleer,•cl eq'ipme' lhot •q•ire•1 s 5·oble in·orovemert o· reial ons nill •he comp¤9y 
. Cre,mon ond coisolid.,ior /€ect.col elect;,il,suppl, also ell corn•u• ties wore empowe·ed toopero·ives•Coopelec*ricoi) 

For 
• E.obillmell d oulhorised the Poorest consumer5 who co uld AES.EDC o.ind comrn 'rlly rhol earn.unlies hud 

commerciolagenls not Ifford m ind viduc I M iection, Ihe perceived it os I dis" compony "citing 

compony inslolled colledi,e nelefs, ¤n , Do,ningolcommunllyleoders.!eccle,hip otlitvoe Iho• electrici• 0,]lering by poor 
for .hich 

course= groups c' people were Nde com•unriesdic not haveleollentor,of le 
r•sponsible cc lectvel• compcny AES·EDC.co 168¤ Ihotlheynee(led 

A p,101 pfa,eci wos lounched n 2003 in fOC=M O mofe v,s,ble preselce by bringing1 
8{Iff,0 L¤ Mor. a low.incor,le communiN Thonks to comm.,14 e.ders. fhe company the comr, u nil and ·he ,_o, puf v loge Iller. 
populcled in the 19801 n the hillsides of was able 10 'den 217 res,denis who wow d -he compony Ide 11,·led Ihe needs of poor 
Corocos with some 200.I ngs hou-g assume reipsnsibil•Y for eoch colective congu•efs ord •,ealed se•ice ollefings 01 
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greulerfle'bili/The poorestdvirll 'IMI Advance preporolions ens•red ly,ge ---- 

oruvidled with colle/,ve meler•, ond "sled go•enmen! wos oble to constinae 5Pe< •I 2"I#; 
ebl/0,1/ becon·e *.e•1 coordinclors lo•.s ord oppeliol tri#nols o· 'con as --.49.4 
Boino re,idents ,vere nor required to presenl ihe new b come in o lorce [lip· utili/ 
0 [woperl, wle, an idenT,ficolion docume,t Se™,e OrecE were divided into 24 •crcles .4, 1 1.4 
WOS „,Hicient to qwliy fo. : medion lo the coircid 9g vi,th 11·e R·ota's 24 odew 5 ranve "ON..; i 
Iwer grid. districk A 50BC,Oi 2/J• 01¢ p.lice slo·,01 

werc es!061,Uneoch circleto engvre rop,d L...Wis.49 Alter i's lirst in'iwive n Caracos' AES 
deterlen ond pio•CJI,or of Mer ri• ty ihef 

Implomen-ed 'lus model 1/ B-mii. AES 
,And the state pr) irr Gn. orti=rupt on ur ts o[ 2,0 3 Erectrjelly de Cycco' 1¥0•ed,on· 

Mider hultlielir•cidmos,importnitsteo othergovernm depurmentswered,recled de<P,i,co•/0$52 
Is lo urider/and /8 soiliculor ne,2/Kies M 

10.......•ple'. in ./.c-ions to 
|0{•1 communitles os„cll /51be regsons • foice conlro thi stotions Raide publc no/,coton of 
|||090! co•necT,09s are inode ond wiy some 0111!leficJses AtrJekingsy:fem followed·he 
0, Fos ore no· se·ved AFS i or slders tr,0/e In oddilion, con5ult.Ins were he!d wil, 

progress trom i'spection to •oyment of * 
me /,ocial wo:ker. und OF me compory·s lobcur on c·ls about the p·oposed legol ¢r prosecu·ici. More Ihor 2000.p.or 
field crews of eleoricions is calclul for & provisions Fo, ralng co||vsion 6, ut,Il-y teon-eledepoyedthroughout,ke•tateto 
con·pony to hecome o r c e Nd ach.9 s•oil o cri ·nin• oferce, A'Surence Illat olo I¤unch +9e Ikell con,roorive. 
pc.nerof·hesecornfrurl. cami would ,e ex(I wk undir lhe new 'w 

-he govemme/ buniched i communic/•on 
helped sec.,re the unl.g' consent to ..le 

Olher Lotin Arneric¤n counliles program hrough med,0 cds. posfers. 2 

ocion 'goinv sloff coughl coll 'ding in ilieft. videcs, anc o pubic outreach progr 
The Ageit ne ond Chiloon governments Disciplrnor, ¤ction was loken opinsl 2 iE 

t' rough , si+3 ov speciol leans and -egi Ir 
//4 /c//1 css.'ed•c-ion lorgek en,Mo,ee. ond crirninal coles Icuxned pubic meelings wil' utili'y monagers The 
n the :once:sion ogreemen·S lor ne'ly ago,r:- 87 en, ployees invowed in stealing c/·=ch compoigr deployed obou- 600 

privot,geddis/,Euhancompinies. nconrro r eectr,Lly and irisupprO/rlohng tuics ind 
teoms tc co/d town hall meelings in o 

*e lozilior gove fnnlen· d d not esto/,sh moteriols inlhe 1,/ 11"ee Acrs 0-terthe law's serlerienls wilk ing,e thoil 200 re,iden,5 TI e 

less·reduchor lorqets for ne/¥ pi,volised /,ochne, 1 *e out loritles pursued nore 'har Ieoms informed people aboui #e prooosed 

distributia. compolles, The distr/ On 150 000 co.es, compared with 9200 n the rew o. and ike pencllies For electricily'he 
compor ins were allowec lo poss thrc,gh orevious I C v,or5, ond orreved more thon orid gove everione -he oppor,unly }0 obtoln 
the full quor,14 of power purchased Ir e/17 2000 defoullin, aisT:lmea THe governmer s In Ou-horised conneaion or the spo• afte 
2003, forlhe ge:o/, inl,Ill-yec' tariff perlod po,licol resolve k combot Ice was leved p»@ o cor.ection fee -hey cls© ei alned 
of +.c distribvtion companies, tle Bml. .hen some polilic/N power,•1 Deople the vtilities' deler,orgting linoncial situoton 

RegLI,tor es,obl iled 1065 reducion *0 Iircluding Iriember of tke G legi•Iclure• and the effec· of eledncit, theft or #eir cos,s 

rolher,kon•ustaccept,rigthe ILIIquan•i,yof wL·re Ch I·ged 'rh I eclricily ./il ind fcrifs The 

00•81 purctoses coses wen· forwcird, anc ne proof not n the Initiol ohase the Ih' conird' prog:.In 

ever, ihe mcst powerful weie s.,bler] to ihe ic¢md or higH vcle ous»rners Ded,uiled 
tn,110 

new low ond hoi ,//i offic,ols Kuld be lls were corstructed -0 suopiy ge 
-he non lechnicul losses 01 rd,or S*otc peededbi,trlereice.generaledbrood industriolcuslomea,whith,ereclsoprovided 
Electic,4 Boords ore esti nalm lo be as 

..tornongsl'Le publicoswellagutill¢y hig'Iqualpy. h],•per·preci{eleeron,crne// 

high cs 40% - 50% I<,;toncoll'. tall,les and 1 orolective boxes were ins·clled on 
employees 

Indil poore,t neglaurhoods could only tron!·crmel 

w.cei„ eleclrcily It the household proved TI,e/lectrl//AcT'004"0 '1| 1,/ed©mi Meter reoding n5truments were „ovided 

legal re?rde·Ley id 9 Jcrantesd ¢60 11 could vigi'He in d.ic-ing engineers power t.efi. 
¢0 ./ecin fearn. lo down|oad montbly 

Coar the cost of disi bulion B J vely few cont,5ccting ·nochine·,es. poor's. docurrer 
dolo. ,Ilo.Ing ancl,s,5 to icen·,4 :uslo,·iers 

Poo ho,eho/Iuidprcie o•nershp ard rel,fco / producllori ek. ond permil¢ed whose monlnl• conEumption v•ried & 
eve, fewei Jdmlie /upfron·=csts of u#ildes/Fiorne*r•,owrrule/lowevertic more lan 296, Irregulor,tles in nele ing 

0"he -0 0 grid Abou 40% of homes eHealivene, / +his " hos bean reduced anc billinG *·e Und lor oboul 15% / 

In Foor neighbourhoods n€we Illegal Foxr os *he 5+0:es nove vot crealed mochire „,e 23 000 i.,0 ust·ial c•nnechon$ - and 

[Onnedhon, bir the suppl ls unre,oble ond ag,5latinr, 1/ empower #e 5·rte Ele<Tricty 10% of fhe 3000 com.er•,al Connejinn• 

Con twice os 1,1 Jch os c eal coriecfic I. Boords - inspe ked in 2001, I 1 moly coses d .us 

delemlined tit The ele #icily i ir·ft wc' u 
The cs¢ mote of 40% energy losses 15 bosed 

Theh con'/ progrern fordired moneforygalri In cerlull, tnd6s rieR, 
0, the count 01 illegal con/ecticis in such 

ne ghbou'boods "he go•emment •0 indioid Inshibrion/ 14,eee/OY, 5/5#X e'c..osdelermined 

chonges irlhe Jhhies The r orilicorn,ion based co the ocb consuinpt on of energ, 
low departmer,1 wos .frer,/hened Ir order b, to evode proplot,19 ines. expens85, surrle 

c..pc- p Ifert,d energy 
In J 'ly 2000 1he iote 90•'ernmen, amended its nead from on ad•,Isog wo on e],e„live 

Ihe Irdor •,6/„;19 *1 / l gl • to moke /wimon,he bcord, •rd'he Orgal'SC'!01/| Ir tle ge o' res,der·,/m:an=,i inspeclions 
slrengfhe·, fhe foo.,ed on· 1·kilovol, /ders,i. ih high line e|ed•ki¢y •halt cognisoble offence and s+ructure,v05,ncd,fled k} 

0 

Ir,1050 stringenl Penoille'. A separnte oepinment's coordination 4,/ other csses ond on 114 1-,n' occounlin' for 

Ow, unpre:,·der,ed in Ind,o. imvided for depolnerus. Ir addi'ron, 11·eur'conjolion 53% percerit / consomption ond 30% or 

*/// I mpr wnmen, ond penolhes ·or depoftmor¢'5 Focao Jres were node si mle re.er J€ 

c•tenders, ollo•ved cod/" 01 specral and""ent, Ins"ingoff'/providom Der'), Vid,u·800/ withonident,fkoton„,•"beF 4 inspechon.epod courts ord Jibul)/4 for spe,dy Iriol. 

'ecognised <alls,on Ef ut l,ly siof! os J tocuslome,son fhe spol ondarrynumbered On July 1 . 7002• the De'h governmen, sold 

reCalpISS'Mywroccep pay,rer 'of m' #'% equit' Intere' Ir eoch of 11"e Ilew 

cr mi,Cl /enre 
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dismbwilon Lo nperiles ·hnl b. bean cre¤leo Ikull 28. peop/. we'e o·res/ or stea ing hoo·techm losses in 20 Turk m regiols 
4 01 DYE the ,·ate«,ed enlerprls® tict e ecincit, ®cluding 87 ut lily GIA 0/ /,O were m ihowr ir Table 5 in 20071 
hod ser,ed tie ·nelropoltan creo /+ 61,me wembers of the Legislalive Assembly) Over 0! to i.....iluallon comrrenced 
c- privohs'*icn, Cy/B wos ¤ sick en/reise on 18-mo/1, period, bill® for eleciricily in 1996 but 01·e:·nots 1/ prive/e rhe 
I 11¤d technical ind zommercial losses c •increosed b, 34% a ·Id reveriue.. in„euse 

pro¤'Bn hove d' repidly ior 'ego' 
more Ihan 50% "d fece,vobles " more by 44% (while overoge tori* ircroosed hy and poll'<01 reosons In oddlliorr o'thoug[ 
US 400· ni||lori Cons.Iners .vere unhopp, 15561 Ne•e/eless, ·he stale.owned power menontectnic' losses 'in juetool 01+he 
with the DVB's qualili of service ord the pr,ter,]95e sill, 0,*erience, molor deficits envention•I•reasons, incl,ding •nlidy lo. 
endemic co·n,plion. For severQI yeors the bccouse ever,withllie Iricieu• In colleclions, vol·age net*ork5, Lqsupporl,ve leg/systems. 
Delhi gove•rment had been lorced fo Prop o la·ge „mber of ogr c,i|turn| or,(] duries!. meirlompering'poo•bill,rgs,ster}$/c liltle 
up DVB with or.uo! subsidies o{ US$200 consurrers ....10 be supp|ifid liFelf :Ilty prcgre•:hasbeer gchieved nreducniNTL5 
¢0 30'·million through Ic"' "at no ore with„ 1 meteri.g and under tor' no, d..10¤ ark/,9•,lul,on,•Ist.eng# ordpoor 
e•pectec would be repoid. re ric,cr only 'mall troctior of the o cot monagemen'of Ihe siole owned ulil ties 
-he 'egolictedsale /85/ond Tolo Power to se™e •em 

Tie Republic of Tuikevr• P.1,01,5ot,On 
Iwo privote Indian compo,i,e•, wos •he lirst In o Indom somp e of Incion elecl·ic,/ Adin,r'islrotion/PA,iniliafed/eprivrt,5•lor 
mier dis/ibulion /votgolior /·er 5evero consurner• oboul 30% repoiled paying •Tu-ki'sele/rlcity,65•r,but:onuthly, Turk,ye 
/,led eflorls elsewhe·e in Irdig hribMS IC, eillp|076. * oower enterprises Elektrik Cogikin Anon,rm 5,fteli ••TED.#Sl n 

I en it aopeored -hol the government's Usu/7, 'he b;bes were poid to I men, 2003, TE DAS 5 o Turk,/ S-ite ow,ed oint· 
ine•r eoder5 0,7d billing e.plo,ees This i• '4015 to privolise •i©Jld tall victim ko s·cck compoe eogoged n lhe dislribulion 

regulotory uncenoinly ·he Delhi p,&64 go,vernrfert " u,"res'•imo·elorlwo reasons 09 d ·e·al so 5 01 eleciricil ..c p..'io• 

dee,ded / „sue o pol,cy d,rective 10 #e Fin·, the su 4 0 limiled to i/, au a Is of retgi' service' I. I. cusloniers .Ih 

Regulator Thedir/*e/quid /,Re///r and theetre dees nol capture b·ibes paid opp•mmetely 295-millon custorrers, 

to accept realislic inihol volues lor 9/hril. i], by corporotons Second d „obooly 4,1, -0 26 bil, on *Whol el. t.,i-< soles and 98% 

wd to mea cm' ond * 43• 1-HS capture Cons,J ·ner Loiti,ted Carniptiot rroriel 'hore n elecli crty d,ir,balon ¤cro5s 
bosed on 'he loss mocovement In,ectory Thelo•I los,esoF. Andro baesh E Turke'i n 2007 -EDAS ard ,·sdi/.but eon* on 

pmposed by Ihs bidders and occepfed by Bocrd, lossesv.eremeos•·ed©t 38961/ 999 componie' together form one of the ./el 
1•ego•ernment anc following Ike chonges lo the organisationwihe low ccull·7· were 

Andre Prodes& fiectr,c 9 Bcord reduced to orow* 26% by 2 003. Prvotiso#ctds·ributioncompories•,11 be 

exec JI' u s ing c Donder of Opercting Righ,s 
In 999, Ihe Chiel Minister ol the Indion Wes·Bergoe Ele„nay Eoord ('TORI backed by a Sho, 5018 modell TSS 
a 01 Andh. ro Prodesh, aecided 1901 1 

Wes! Berrol, m con Inor vvilh muc, of India mode 1 A•cordns ic ·his mode , le in ·ester 
would be impossib e lo p·,voko tne stale's 

hos o large ele:Iricity •heft problen, Mil be the sole owier of the shares of the 
power enterprises unle55 povief ./ wos distribution =mpan, ond .111 be the uniq•e 
reduced Wth iheoeive enccuragene// iheboard /06 inioduced J program lu 

licensee lor he distr,bu iu i of elec'ricily in 

the Chil Minoer o 51,icf anh·lheli low le reploce N reticulatior with a hugh .¤lloge the des,gicted region Mihcvt relairing 'e 
fif5t ofits kind :n Ino 11 -us F./ by ihe networl<comp·,sJ,glong·eec••sondsmoller owne·shi,of d 5-ribu·,co ne *crk ¤ss€ s cnd 
sbeleuisloture ond wart,rto ef{ed or 1 Jul, trcnsformer• ser,ing hwo or •hree ostome,5 ./. ilems tict ore essent,•I for the cpero·ion 
2000. The new low /ov.ded lor eoch These 'ronsforners are *m ct //dismbal,orossets. Theo#nershipe·'lliese 
• A minimum mardo" pur 5hmenl o{ 3 Mhe pole anc cut¢vers ore informed Ihol diinbAn asseswill remoinwitnTEDAS The 

to 60 Mon·hs impnsooment Pr the he4 - Ilegol 45 ·oker ,; Ihei..ce line in,cstor •hroug9 +5 shores in tie d s,ribu·,cn 
<ye!Bctrlcit, will be reoded us porl of Ihair metered company no,vever, Ill be gronted Ihe righ 

• #doto' {monciol pan/es r"ging consun'Dtion. Wep Beng'I repo' Ihal ·his r©opene/e¢,5+ribuic,o•sek'yoT,0,4, 
frornomin,rnumo,J5$1201,Darra•imum o•p•ooch hos b•en hig,[Y SLCS€55#/ r of Opera·ing ?ights Agreement (TOR 
c·US$'200 reduc,ng electr c,ty theff'.The• have oko Agreemene)Mih TEDAS 

• Regdenls nvicedols,ecl,ngelictric,/ {171edper,Tior,enILVine·efirig]09/9601'hoir Under fhe en:,saged norke, sl'ucture 
.voLId be prohibiled from rece •-9 dislr oulion t„„i5forn·eis M allew c,sessmer,1 privoti•ed ele<-ri• ily d,5fr ele:....c• butior comoonies 

tw¢ years o the ... non techn•col losies These will operato as 'egion,I nonapo|ies w,·h 
, The ejob i59men' 0, special 4-0./5 end 1·,eg gl,c 3 pim pcwer re[]JIngs or a distrioution licenses gronted 6, fribur,¤Istoquicky·/coseswride'thonew Energy 

hal}houll,basis whichoe colle.ledby V IF Varke.s Regulclog Aullanty l E/RAF & 
Monsinission The dole pfovides Irfo•mo·lon /1 01 urgolri I beralisoloq efforl, In ™e 

3efore the low wer,1 Ink> effec, AP :Ilizens on overloods. line loading jolonce, aild energy /cio -, T,rkey's dibiribulion nelwor< 
were g ver tie opportur ty ·o pm bock bilk suppon, the iden/colon orsses os he os dvided in,0 21 d imb/,on regions 
and'o regdons/1-lehic,us 1, e to pecome d,gtibuton substot,On demand can be re/,1, bosed on geogroph,col p·o,urn ty rilarogerial 
I/al£05/mersiliheywereillegally:onnecled compored,0,/melereddernard Adre, energy demand god alhertechnliali' 
o./.ir regues• *r legal sevice had no! been linanclulfod00 Aftertlr Turkey inclusion a{ TEDAS 
Drocassed Iri I s.te of 'bout 75 nill on I. le prilatisollon prog/n, I seporole 
people, about I,9 m:Ilioooppl,cotions were N,dechn,col iosses ore gererally lo,ve/ r dis•r,bul,¤n com/,M w„ esoblished b, Ihe 
recalved for •regulons/lon'. Once •he I,e developedond l.rbon„ed districts several PA,n e(:•h one 01 ·he 20 d 5-/u·i©, regions 
gru•e period ended le low w•s vigoroudy 01 wh ch huvp bec• pr w t,sed os / 1 of tne owled b/IDAS T,e geol/phical coveroge 
er crced. From J,I,2000 . April 2002, more gov„nnen,·s ong.Ing progron c· Ike dis'i buhori ·egions gre provided In fe 

'T•oporuu/=*-i.nhefs/lrondo·--*%* WeRIfiengah•s€ho-looptimisanAn·ec•r,c¤I oise5,ven,f tqairmell,udimw»5'r 
442"hnimi loges ' Priv-ati" 01 Turkey'& Elan'r 7 Dit·/ b" Inrk,Mt·, Re'"12.01 7'r•e• Prim, Min iti, p,·o· ,•1" As,""+·allor 

76 
AMEL &0€mn•ing! ?CO' 



PEA es-imated he #1 loss Regions NTL• C...me.,00, (rn) recovered 
due ·1 elec·ricity ihelt / 8 000 000 kv.h 

Deaf , 101 64X 0,97 
his meons thct eled./ lefi & 1 orl' 

VANGOL: ad• 56,2% 0.39 
accounted tor abo / 0.32% of Ilie lot:il „stem 

i RAS edal 29,444 0.70 osses o oboil' 0 018% 'f -he sysle,n's tc·al 
CCRUI .de 12.0% 0.97 energy npul 

FilthT & 1 .0% I. PEA he, gi idellies and •ol cies lor 

Ch.LIBEL edol 8.8% 0,72 deol ng wit+ eled, clly Ih-fir as shcur 

TORIEUR.dol 9.8% n Tobie 8 Tobie 9 lows he inspecion 
MERAM-01 7.9% 1,43 5chodule5 {or hc group rose¢ns,b e for 

ingoecting hig,·vol-Dge ll 1 5 kV, 69 
.SKENTed. 87% 2.95 'V, 

24. and 12 kV! 0,/ lov. voltage (loods u,• 
A<DFNQZ .dol 9,9% 140 

........• 380 V line to-linel me•ers Tr quantit• of 
GFDQZ .dol ./ 2,29 

220 V neter Ir to<> great li• rrinke o ded, n re 
L IDA ed• 7,3% 071 nSFed,or • inri 90 the 01 -,r'ction dloorl 

TRA<'A eli 7,9% a 74 fort>lose mele,&goe,•to•r uni· reoders v.ho 
AYEDAL 9.4% 1.98 circ olse i,u ned ·o detect Improprim 

....%/ I. 1.97 Thntatoloincur· of est,™terl recove.loss 
CS,•NG-/le©01 6.3/ 19< due I elec•ricit, tiefl i i Ihe penod be/eer 
30 •ZQ{,Qed•1 12.- 3.72 October 2000 oad June 2001, abwt 

MENDERES®dol 1,44 8·Ini|hor kWh, 5 vel, 5rT,£•11 rempared to ·he 
¢OTO| |osEesolthe 

601:5'J dal 8,0/ 0.£7 Gyslem T•,ela ssesof 
ffe PEAs,slcin is chanel.•,sed by sub"cting 

¥ElaLIAPMK edol 91•6 
'he er•e•, ge,ieroled and puchoseds'stem 

Averuge 14,8% 39,52 
inpu') wah 1 le ene Fy suld Ind prov ded 

.#Ni£,M•irke. or 20£7 10 5ome coisur'Is witiout 'h.rge *tem 
oul un, 01¢ the to·/ 686 Cna!,IS le 'hok't 

lollow,ng in•p. Merderes EL)AS •as been ogalin ino •5!·re-leclve 'shlon•nd -Il De 2,5 hilli, k Wh, opproximolel, 5,69% / •he 
excluded from the privoil.,ion progral In si,bled /'he Re]ulclors oopro,ul 

' cm input. This irecD, I. "e ele€·rl.I 
2008 Theon,·disiribuhonreglor operoked ,remui,•510 b.seenwke,Perth,scombinofion theft found oily occoungs for about 0.32% 
byaponially p, vaie compony i,KOner' of p,vot,safon Incentr.e,¤ idto·,F forgets of *asysterlesses, orabo/CO-8%/the 
(Re» #lm, wnose operoting rght: were •with loss .educhons pnosed over I me *rr'se,irrg·, input 
kapsfer.ed to KCETA5 in 1990 will sii, ceed „ ·educing h-.5. Irdeed, 

According tc ne general purclples os stclted In 'i, e filonc c | i r,ce,l,ves will more * 4 Lebunon 

he compensal le ..te fnves.r.0 ./r Eleeric, 1,•Marke, 'folegy Faperl, Tur/4 n·he p.sl w.roeriod, El.1 i,i·yof le'unon 
Electf Ic;ty Morket hos gore ¢hrovqli o process e'r©rls 

[F[/los focing tie colisequences o{ I .. 
of v[]st restrudurIng In core octivilles ron/g provinciol Electricily A/horlry *t e*tended over opproxirrotely 17 yearg 
from genero·im 'distribtio. Accoidirgly. (PEA),Thailand Technial and nurl lei .n,col losses ,vere 

O ne' Irif[ 5}T,Jctu·' 1,06 been ce,ploped 
PEA determ nes t. 1-1 system losses conorin•Il? hign und :c,sloored ·0 be •ell 

I. Ine with le le¥, st•ucturol requiremeil 
6, 5 'brracking Ihe encrgY ·]ene'ted "d above acceptoble ilemfillorol vandords 

In mil 
purcacsed 5,stern inpull wit· Ihe ene·gi =Id ED. was expef e,icing dilicult,•• in revenue 

hemanpurpose/themarke, libeallsolion ord prowded ts m,ne Lonsunlers wil•ou· j rolled on managemen' Ind in 
i de·ecking "Chieveloweilarillsb,inc"sing'veroll rhorge (systemou,put) PEArle.g, Ir|Fui,n illegul wire kpoing The compor, decided 
3*rn .... Accord.*the lorfls're 20C was 53034Gwhor53.milic,Mwi. lo de,elop their GIS sysierrs IE5RI Calrulated PI'll.) 

Q, tosl-refleclive bic on Thetotcll"esrcpoid li,2001 omounted 
Qao i. u5e il lotrock colle<hon&/A losse' 

pre·dele, nined oper€]Ing ond |oss'lhel ,/ oboul 2,5.6 Ii©i• kWh, or ooproximetel,0 
he syslem depend' 0,1 on cne·gy Iip imp,ementlorgets 5.69% 

Il·at 5.Jpport& •ec| tilne coplure <>t erergy· The // 0,JI n piementotion per cd •©r pEA Jrder-akes lispec [or,5 0{ rneler •r*. fela·ed do• Energy doto is supplied ·rorn 

tron•flor penod' ho, beer setes I. Pericd discovered Incidenti el irc.-e violatiw /e fleter reod, 11 cak,bc-e 01 each 'e•,el 
Fror, 2006 + 2010 to serve €y 11·e lm isilory c ke, i nd c [110, & n o i ·tec h m:0 ! c f the d istrib ul,c ri netwo k, 01 C¥/Ing lor 

0•nod to fullycosi boied 104# slriclureafter •osse, - between 02,06- /000 and c recenc;liahor of eneigy,r aid •iergy· 
2010. EMRA hos olicody oppfoved Ille end kne 2001, crnou•,Mg to 0 -0-0 of 130 d The tool Is reporled •o ne elfedive in 
mi./5 ond rewellue .equ;re·nenis/eoch violations +or h gh.,0 '090 r,laters. und 

. rlono•ernen+ 01 collections, lechn col 
dillribution company lonhetronsihon period' 2167 com for low-"4" Mete,s he 

ond non lechnicol Icsses os repons ran be 
Revenue requirements ccier •le pITTed t©tal nun,be• 0{ 40|otions w,5 ye,¥ 5rnal 

generoled linicn•hly ...1 In, p. lin eXper•es lof providing di/,butior ond reto,1 cep,red •o FEA, Inselied populalion of 
1he dis/r bor, r,""" 

WMces.nd provide or al©wonce for the to,ge, i 1 400 000 inelers 
evelotiec,n,calu™JI,on techne'll°-,The Guyano power aid ligh/, Guya" 
•d••s• ./ilfs for the period uller 20 10 -11, According lo PEA es'ir,1Jtes. Ihe 197 hig h. 

mied by the dismbu·ion ¢oinpar es volk:ge mete· violotio i• l Jnc be ween Gu,cro Power Ind Ligh· (GPO 'ecorts IC 
"CCEsr,]a•ewilh,heE,earict•Mark/Tonffs Oc,ober 200C and June 200i re/tea ir le,elo{•In dis•,buhon[t,·,•,otolme,·40 

Communique end the reloted ·egulohor, the recoveryof 4904 MVih osi percent oF-he liergy gerefoled v.ell.bove 
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the 13i5%cap 5*1 67 re'Jlo»ry outhontieB High vollage co•un.®rs I8 mon- of dalm} 
The losses anse •ion o foilure lo enforce 

Vlolarle. 4,0 Coies found % 
collection of bil g. ond ·o eradicale tb/ cnd 

Tompering•ilkle.mi,01*ls 6g 543% 
corrupnon in under bi ling 01 the se wice. 

-omperinG •I'l nle•er 'eal, 50 23,6% 
The otiective of Grl is lo reduce 10·al 

B.eokin¤ con•I * 12 9,4/ lossesto 15.4% b, the yea'2010. mode up 
Sholi• conliel •res 5 ',996 01 10,3% technical losses ord 5..A nog. 

Breoking·ievollo,etops 3,9% techrico losses,.3 5-ra•egy relies rpcinly 
on tne 'reit ¢ prosecuton ond removol 

D;·ed....eliong +Ild 2,1,6 
of illegol connelion5 as he level of non 

Switching ...ral •rel 3 
technicoll©„esis cons,dered . s ewemeand 

......Ihema¢er 2 16% there ore elemert5 01 Igvdessness with n Ike 

Toil 127 4 

I. 6 PE.t .... I' ./.mar./.,% •r,WI' 0/hers 

|n ./re die|oped countrie5. tie cost of 

e|edric:ty 08 0 : 0{ hm'.6 ncome is 
low voliag, consumers (8 n,a•lis of dola) 

relati'/ 6. This auds le lower !eve 5 of 
VIO-on 4Pe Cale• found % 

ele#. ollfer.. 
D.edc©9nedlen510¢id 677 31.2% 

U.,•ed hie' 
Lsing ollernali¥2 ne'.inel 541 23.0% 

Phaie·10·0•;e€onncall- 270 12,5% The Merna*,cr,cl U·ilities Revenue Prote,tion 

Meter ton„e#/ hrenking irelar 270 12.5% *5sociotion rep©•snon technic•Ilosse,10 be 
50015 ashigho,4% Th·igureapfearstobera·he· 
nth. 40' 18,996 highior o c-loped countio/mc, ref eclo 

polica] ogenda on 'he pon of tie IURFA. To.cl 0,6, 

Aus:•'ji ••d Ne*Ze¢/cid 
•04 7 P•, .or•o•• IV eli••amer *5 

Non·tec•iical losses in Austrolio anc Ne' 

Zeclond o.ereponedlylow 
.... 1-1- bnettlme•m,• In 2006, Energy Auslmia goone¢ a non- 

Bill•,iri lai line•, ra. sed ic 05 lid [Tielt Y. i,n . 011'ird'Yin{/ce•nq ./1/1,©mike techn col log f /re of 0.19% bosed on 

de,ier,Mloilerl•ro,••n•i•fs E•dence['800,•me•I,lhe fineEoieser,0,· Revised a rigorous ./.sorement or©gromme /0, 
•tes Mnd depieclolier bill' lie lilli within 15.le 

./.10, h.le.sed assed losses r.·eg, Ind meier th·oughout 'hei· network. 
./ Tberevi$Bdrotesaridlineig•bothier·out 

depreciolioAI©rsmo||consum4,5 9 d ucled * 7 *cf Ihe repot 01 dorri@ac Energy Auslral,0 c *" mair s'ud, into 
system losses •ihic'Yieldec o non led ./ 

lihrlinainrdbills•e-1 5 Zdorolelicnony 
loss figure of 0,03%,n 2205 Ind 0,195% in re.poi,e Iromlhe consu•er wilhir 3 mon,h•, Ihe<oge 

1,9um•aniedandienlonlolhe ®gald,per•ent©f 2006, 'gall total 'ys'em losses of 5.01% 
fherespeenved*ke oic 5,23)6 re5Dective,. 

.re 8 Br,c,iciesio•b,;-Fome,*,4,perpep,·,1,/fi.*ih•P Energy AL5·ralic relies 0,1 I -I•Il- flow 
3 repoits /¢ n st,F o id le public giving 
ri•/ 10 I,•ve/go-r Energ, AL'trolio usas 

Audil / in,pectlen Goel / lihedule (Inspectle M cycle and % 
IM••,tedp•.n•urn) apirox...0 coripoct recordi•g 

Flriments Ihelt nonitor5• Tb,5/ Irl 
PEA •plailii Repols/*u.ini•erl51 Ii'hroug/1//obe 

siDmilied k thee;swic lices for eoch •onih I Ihe 7th nstalled n the slreet to check the me-er 
• Repartillr6ulin/•eercn/c•' 'th. fe'low.gm'.th reodings 01 prem 5. Jrder Irve/gation In 
• ... ..Mal wl' pcl #/./ .I 2007, /,s process was exoedited b, loking 

quimri®sbu5,re•group, 
special meier read.5 /1 such premise' 

• M. il' .....1 .,19,/crn! mele, 
al ow. inu,iY checks •o be completed in I 

ir•11,•i¤n/cholv' 
maMerof weeks ¥Qlhert9on o full 3·monlhly 

I R•!ull'..ch.'.....um...Ih billing CY{le 
rr•gul¤r•,2. 

1. 
• /1, Ii=Iral New checlungmeleig .I/2/ro u. Ze'lond, nor tach' c. 11... 0,8 

read,1. considered 10 Je be¢weer 0.3% o,id 1% 

• R.'ll Irl. line In' i.vised .leg 

r,Ill=·,Gns lor la,De •nd imn]I con5ume,5 
meurie. no» 

R,Bull.•po•slo'eoc9 dislricIiIA,bined E•mme·8Mherk,•go:tivi,resm*reGAffem 1.chni./11.*- 
w./re,0/5 -milen· 1) 0/.e 6ne,i»sed rotes lar emch •onth Is !0 6• svmn-ud 

..diep.ed' Ihed.pulhololeo :hdl'ti„1 The 11.0% 

depu• heod5 of dislric,5 ·•en follow up ar d mgkG Defeclive meier' 11.3% 
le..0/ /09/es in operohon, and I .00/ 1, i••milled 
for eoch .Inth lo Ihe Ele'li//coil•, Oe,or...1 I lili. 5•teme,# 6.5% 

•he15thol•helollowing•or·, Total 29.046 

'hf. 9 PFA o.di,/ingpe.,io• 6ble;0. Gf•*ume•o#cnnicol'0525 
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TLM TM Transformer Lifecycle ManagementTM 
® 

SITRAM Products and a Set of Solutions 

Transforming your assets into best-agers. 

Siemen/Transformer The situation: 

Lifecycle Management™ 
Power transformers usually perform their work, hummIng 

Auniqueset 'solutions quletly for decades without any Interruption. Owners have 
combined with the experi- thus come to rely on their sa<e transformer capacity, ofte,1 
enceandexpeliselle perfo'ming olly milimal IT.intenance using traditional and 
leading Iransformermanu- reckoned techniques 
•acturer he;ps mainta" the 
operation of your transform- In most countries, over 70% of thetransfofier /pulakon 
ersat fts maximum level. has been in operation since more Ihar, 25 years now The 

average Me of power lanstormers in operation is exceeding 
Powe T Transformers are the design-life in an increasing number of cases The ma,or- 
long lasting capital inve' ity of redunda wes have been utilized for normal operationT 
ment goids. purchas,ng and and spare capacities are often completely uGed-up Tn<lay 
replacement require long load requirements, environmental constraints and sustain 

period sol engineering plan- ability oblectives are in cor,flict With budget rastrictiois and 
ning. resource and pro long replacement lead-times. 
cunement Each individual 
conception i' specifi caily TranspoR cost for large power transformers are an Impor 
adapted to the individual tanl faclor. wn,le shipping risks are increasing with the 
requirements. The corre· equipment age [n addition, load Tail and port conditions 

spunding bli replacement are such that the (ransport operation is taking more time 
value and long delivery time andis getting IncreasIngly expensive wilh highernsks In 
aie important considerations volved 
I the end customer 

TLMTM 

The Solutions: 
Siemens is pooling w,th TLM™ 'TRANS FORMER LIFE- 

Mal/mining //individual CYLE MANAGEMENT·the most rep uted and wel' exper,- 
p• trans forme„ or your enced trans'ormer experts, providing the most affect,ve L, re 
entiretransformarneetat Cycle Service solutions to all of your power transformers 

- 

maxl,num operational level, Independently / their age and their inigin, 
isourprimeobjective 

Thi Siemens TLM™ is based on the appreciated compe 
SITRAM*Solutions tencies In all Siemens Transformer factories, which a'e well. 

have bee/ design* as the known for their high quality and low failure rales Addition- 
mist effective lecycle ser- ally, TLM,0 is progress,vely expanding with new TLM™ 

v,ad ju•,e l any power Service hubs, and is Providing any Service in.site wl,h itrs 
Mmm ldependently State Of the art mobile workshops and Unique on-site t©st 

manufacturer facilities of thelrage or 

i er/en,Ic 'At i Trans#ormer LIfecycle Management™ es· 

S,t of S 
formationco ct +27118481300 
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Un,·ed Krngdon punishing poor com,nunnes. H ihe,oblerr D/*/0/ 

i, deal· wilh by local oftiols and employee,i 
In the LK, utitieshove reported ron technicol Il is con.non -of / tholdedica / employees 40 undeand wd hove int verce in the 
688/eregion of:,2%and 1%, e gre deoloyed in order /0 chec< lorge user 

mit„ Iban a c•ange in the arliudes c• co,npo 6 I•le tc ·he e,els obser.ed In ' rolio melering ard meier ng inslollotions oN 
#e conmuniN 9 more Iike•y 

ond hew Zealand rondow bit regvlcr basis whenever ele' rici,1 
High jo• crrcuds H,gk loss circuits ore pil•erage i, ho•rg a sign,4cont irrpol or Th• United Kingdo·n Revenue Proledion ident fied unc ·argeled lor inipeclions on a reverue. These slaH ore usvolly orgor sed 

koc.01,0, (U<RPA) responded to an Olgem '501urolior basis. 
con•ul·o,i" Il Mci=h 1003) or«. lined ueder v.i,4 t•€ aeg £ of o reyen,JD 

0, 

eilimole of 1 to 5% 8,6'blg exce©Mons· Where bil ing excep·I"s proleclion ceporlmen' Il s ,mpoitcr,1 tho' 
s inges' electri€ Ily pi|fo= 45 {] possi,Il ly 1his dle,arlrrer• repofts ot the hig/esl level 

Summoly of NTL 10 5 reduc/on 11•eu'llitvtor·mesthecusioner(bycoll-ire Intic utlli, 
methods eu/%. ..s ellicient) to ensu• thi Ike Me er reoding st/11 moy /0 be trcired 
-helhemesthalem,ge fml,ocompo ,503of customers ofare 'hal the uhlil is vig,lont; to delect t,e mosl obvious coses of meter 

Ihis the practces employed n non.lechnical loss creoles a percept on.Ihinlhe commonily tompe·ing and ilegol connectiors, 4 1 
hi Iher- high il'k o[ being cough,· reduction or©und Ihe world ore as:/ , o a is d 

ows 
· obse·ved os o oesT proclice or e.6 

#lomer ai,guges in illegal oilfercge c wile/11'd pic" In jome coinies 

Meosureme9•O•des•irna*lon s•cllos the U,ged 510,es Aust·elia ond Ne# Aron/mous reporn.. UNI,+les Drovide 
Zeolor}d, the 1 4 Quisourcing bas worked 

All uhlities rieosures •·OF' down /Rs os opo"brities/rcuslornmtoreportpille.ge agoind ·his proctice A·nericon Electric lowe• 
the difference between purchaied „ergy cnorymous ¥, throsgho bothne, ond #roug• (AEP) is ons exceptioi where mete· re•ders 
and e·,ergy sold. Ererg, Aust•01"'s /vdy on enoillink on the compcry's borne Me cre kned to defec rleter tor,·iering '/9 
of losses provides on orgumer,1 in •ovoir of Dis impolon.to emphu5iselholthe denmy re,enueprotectondeparment In/,veloping 
meosuri,g |05* on 0 3.yeor rollirig boss *erso•niaki»uchorepor•*Ilrer,10,9 0•dde•elopedcountrieglhereoreco•cerns 
to remo ·e sea'I nol lor,/ 10 / A 1 el onon,mou5 A relatwely lorge number of mo·es regurc Ing corrupt behav,our Or the poe of 
01 ron·lech.ical lo55es ore based on the pil.rrage case. oic repone,I by disgurtled me-#r eoders In nost coses meter reode' 

employees orduring dofreslic arg 'men' ¤rem·'ted•censurelholthe,donoldevelop accuraci *the calculalion / tecknical losses 
close relctio.h ps witi ....ers (Irt.no| 

(assumil ...Irriri..,ve I./ses are I.·poymeN ./.rn' Hos success'u||i wdilors ore 5on./ime, used to check on 
accuialel,irlown•subt,octed.maneshmate reducedlessesasingenerollhesemelersol wi reider, _ 0/ Wl sign i c ·neter 

0'101/ Im los.5 Sone .lililip' /ore dific,5/ m•¤sure reader /0 prefer5 nof to loke tille Off lor Ncr 
e.ely 'Int out of mermed.'e poill 'the ./.i,/,10; thot 71/Ter, ig Commuri one of his "domer: # inodverte,11¥ I /5 're 

d 5*riburion nel¥.ork. 'e stord·in meter raoaer to e g. 01 33 W ond 1 1 W metered ot an¥ a single (enote locohon tio 0-4 
(where 

substo·ions ond/or d,il,Lb",or ·'aerl", ond lamperipig s d,H cul·1 grrongemen·!hatisinpl./ Ond Oll i 115t[)rlleig Ore 

re,_Dncle -heenergY agoinst consumplior bled bosed on o conswn/lor deterrined Dolochon D Illegal conne, lior5 in pe,licJJ. 
recordec by eleariciry meters 4/ we by pro·rating using le, ndv,dual meier and household meterlorrpenng, 5 c so deoll 

dowistreom Iror,1 Ne meter kx ni,on The re/'Ing Th,5./. to deter oHenders .igh 'th & operalions emple¥ees. The rot,or·(lie 

dI'ect emplaypes mosl pressure for This aD proach is thot thes 
commo• p.ocliCe LS to icstoll community 

nete'ing 
usually have links 10 ·98 loc•I comr•ur•,4 and at large subsiations on Ihe F gb or med,im File' 0/d rn'r'$0".en' -he aw in scime 
social weHore gioups Once agal,1 ·9ere is a 

¥©IMge Glge. co Jitric' 4 nof a wa's prescript ve rego ·ding risk Ihol employees m. 6 ·e,noled ID rlloke 
Ibe line I.· u COL' •Or (Ippl, li the .se orrolements w ·h domestic cuslorreis but this De•errence c f criminal ./secuticn. when chorges ore S le,6 1 '.47 40 •hese orn,Momes m Jve obcut 

Resol.ce .Noc•,u, preued ond tle police are inveived, :ines .rge in leows ubel' rccou,il ¤r 
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0,ighpiopolior e;/her/equelos/1„cough Some 4"5 mic'u'le ond coon Jail provide Irmenlives le'ms o fe us Jolly 0 0$1 re#'ha f 
'helt ...venve proteclioriso•r€83 Or' 

opplies *en the por' 6und ago ins' emoloyee perlormorce thiough 'ha gul / connol pay 
clleca¢edonthebo•glievenueta. 1 / WN' Mmm #efine When'heomouni-revenuel,ys,s brge' orb• •he counl oi 

casesd*jed Lorge..ef osped,or: hsped,orsore lf,c• high. Ike ul,lit, pvrsues ucus·orner,ncoun 

M ./2 //Imt bes,sr c•der k> end uses medic connecticns lo make .re Apprehension 
crea*,pe,ception inle/incs/lorgau$ers ti.ct,he defoiN oll/04ences ore ef*/ed 
thotlhereis©higirisklheywillcoughifihey •'hopm.Inthe U5*,Ihemawppicestor Apprehen,oroic,/oine•/op,lieruwally 
reso•loelectrici• p,Neroge strorg penclnes for eleololy 0, gos ,+ iAvolves •he suppor¢ 01 •he police who condul 

-he arcd ng ©nd pur,Isineli I, shavi, n loin' rolds m cusfomer s premises w,rh the 
lorge "er off·cy'/5 me/. reed /. 011·c,ce -,ble 1 · 
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read,rgs) iso high risk act vily .......m'..111.1 Al= *rm 
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The M pr-orees-9"ghts 0-the ulilily 'el le low will be 4 plied The ctil,4 use, meca out dz' r•ot toke eielriciD, pllfernrs I courl i Jnless 
T€S!•ed to •cess •orthe purpose of irspedion •-ge I high gh· sul.'ll prosecution •heyoffendrep.¤tedly 
/,i,ng orid offe' rev.ords for informator le= 

and metenng ig in'lls... Ilie to Tie ulility position51!Lelf cs vig,lu,lt ondieody 
li I' tokes ad•ontage I Ihrir powers to pros./tion 

Ic Ike Ittion to recoverifs Ic=.slic pe I.,se 
P,0/c le,r comrre.1/lintereBI leut /pos,torsitse.asan•elecric'po ce ofkndezd,reclly//.:i/on.,e·,/orsecord 

foLe len non··ecfnical losses ore bek·•een orics,on ofter /,lch Ihe utill,3 mo, •esoll to 
Monitor.ng 8 • 15% .ities Bend less ./. re.... le'lodion 
Mor 0,90,sunde,ekei,h•oug,surn,lut,00 /0 co, run,/ egording ·1/ and are more 

Whenror toch./.loss.Greles5th/, 2%,the 
recon:diohol of grid Frcienng, comrrJral incl r•ed to•,•rds developing ,oint solul •ns ulil' •ii,c is vigil,nt or• oct5 on i.ririatior 
me eilng¢ld r,·•tenng gr c•stcme,5 pIErnME• Iha• rrlee Ihe nec/ o' c sadvor,loged groups © Ihefi repored by the publit 
Checkortempomrv melering 4 u5edle deed 14osecul,on remoirs on option but enph¤sis s 
eledfic,4, p ferage. pkxed cn cooperlion betweeri Ilie ulilily Irr "1•/ 0, 7 000,0.5 its/:; cl:. i ..ulrol Ithere is liltle 

commun. in the w¢yof communical,0, ·Foording Iheft), 
Another imporlont sA ·ce of rror 1*a, 11 dito Eleencity pilfenng rerria,i•s be;ovi the Ii,iro; 0 
019es {•m tl•e 311[Lrq nnJ 011-ion •stem 'eut -,p05,ticir61fse:·asso·:I'llyresponsibe b. <ey,ssJe 
Ho¥•e¥erillsnoigenet yrepo•ecoY'ili|ire5 [=.ing the disadent•gec 'lle prolecing 

1110' h. cor sump,ion or sud:len feducors the rights of honest c *mer€ - rl firm E//1, Acknowledgemen, 
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d,5//Ine,led. 

Re€-ery 
Reab•©,y Involves 1•1e 08 ner Firg for *nle'l aS PARSONS 
eled,-ity along wit4 0 {ine conimensurc-c 0'll •• Ihe r 2© BRINCKERHOFF T 
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iersus investor·ow-1 
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indu# -u'ome. 6 in "ering 1 
e'gog• 

4.inriuni•isgenerallysu:N)Of'I•e¢'me I ... 

t proseculing b/•Iness owne- wi||inG 
engage '0 • in elect,ic'pillerng .. 

4 111* small cor=umer level howe•,el; ul,Ilt,86 
PosItion occordirlg k) the 5everity d the lom J . 

p,oblem 
••e• non techn,col losse• exceed 1596, • 
*a send me $;age• 10 Ihecommurillyth' I 

'hen will nal be 10·eroled one Ihe luil lorce 01 I 

AMEU P,oc.ed Ing,2009 



- 22nd AMEU Technical Convention 

National Code of Practice: emergency load 
reduction and system restoration practices 
The,ounlry·/ inir•,truiture, of whlih the power 9ystern lorms ar e•er.li' part, Is exposed to c wariety el threa.+ Unlk' 
,eunlries more regule.Fly exposed to *he impact of -11 threals. Soulh Afriian &*ciety is relatively unprepared for the 
mda,eddisruptions. The in,reasing dependency / soclely on eledricily. and Ihe polenlict for 5uch1hreci moteriallsing. 
requi,es iho, deliberate predeier™ined me••su•es lo be implemenled /0 monage such emergencies ond enhon,e ihe 
res'llence of Ihe coun'ry 

6, R G Koch, J COJ7e,¤, Eslom, A Dc'd. *hetwell, Ele:li crl. D Alorri, . MAJol i,e ML,ic,pcffl iy,41£Ul. P .·on Nicke/. Energy ler.ve 
User Gaup, K M Mok„) NERS,% M 9·, i.be. Depar,lent of Public Enie,prises. ond P Jol,nsan. NeS Praied tlono•·ert Agency 

NR5 048 9 Edi·,un 1 Lood redvction 

pr,E+Ires, "m res/0,0110, proofices, ond (percentageof normal demandatthetme) 
critic.1 ond essertioi lone requireirer·S under 
.I.1 errefge9tles h.5 been Compiled by 
I . ling group,/clud ng i.pre'en ltv. 01 ........•r2'.2.-·g priorto E CS 
t•e §06/ AIncon Elei,ricily Supply Indust•. 
NERS•, governmenliond cvs/mer groLoings iir Ec. (,9tar alia "-u repe'en·ahol of ·he 61-F : -'7'HiNKd urder Ene'gylilen* Br Group).Th®docurneng 
specilicolly oddreEses system emefgences - Normal demand reduction 
delined 05 Mi dion ofising on the s"m associated with the energy 
-0 resubots,glan,los5 01 gener,ton conservaion requirement billission, or disr,bul,or •'ant, cnd/or 
where all due precou•,093 •nd inm,venhO•5 
IiI / preve'.ir•agroled powers,stem orr 
localised poluilliesy.le p f.orn appria'hir@ 
oren·efingolluteofco||Gps¢ L,1. 
Scop. 01 IRS 048-9 Nerma Energy/poxer 

operatrn commatw 
NRS 048 *ccodeof practiceth/provides 
I natclal ./locol for 0/ rn/logement / .....i'-1'.lionie..r'.beon//••/nse/r,O..heme ./irer,m#i.9 
cflwo cotegorBs of s.tem emergencie5· 
Load shedding md/or c,rolme9, under • Norified Joo. curlodne,# load l/,s I.'shedd!•s orl"oloppl•ing'der,0 
mlioncl or regional sy5lem conslrolols, and curloiled wilhir, I,our5 [I,p coll• within 2 hl ••her mal.toln Ibe ooe/,lono, Ileg/l# 
loud reslorolio,i ailer o i.nol or regionol of Ike i./ruction being issued thepovier 6/lem, 0, Ic avo,d c, cos ad,rg 
blocko•t. o Locdshedding lood ·educton obtained 6, mpca or public infl··ructure 
Il a 50 provides gu/elines on le 1reo1ner,1 disconnecring lo•d ot Belected poinls cn Uad reduilion of cril,col loods, acdressirg essenlial the power tronsmission orcistrib•tion prli,cipl.. s,slen• 

requifemenli 01 cvston·e· ir5'al|allens. Auimoxic /oad shedding. load The [erriergenc•) leod -hot redJ¢·ion prockes ,& 

and me¤sures lo be taken wn,n individual shed by outormotiC defence schernes In /. code i, of prart, e ore gosed on seven 
custome• instollatiors in the wn' c supply response to a sudden threat ·o the s•stern princples. 
interruolions or ooc shedding/cuMoi'•nent (e g sudden Irip of 5eve.ol gere,/.ri • The unils) inlegrity 01 the notionol oulomatic 
Keyioncepis and dell//ons unde.{reque,ic, loud sned(ling ss'em 

• /Mud Ell/// lood Ihol s,cll Is nol be waleriall, comprom * by 
Tle..dec procilep,ovid. cietofnd!,0/0 remmed by 0 human opernio. Mriro'load shedding crcuito 1.en' 
defirlions(Conmon•coodoM{orconce/s , Load /ucion 'he reduchon in istem , All cus•crrer ins·ol'/ ors sholl be 
re oled los//m emergencies. load inci can be ocrlieved 0, load considered for load feduchon Jider c 

curloilmenl and/or load sheoding 5./. ernergency' bosed on broodly Ke• dilindi ens am· equi·able • Esse./. pall,c,po·ion bycus,omer; Jold requireniel' r•inimum • ./ckour un'ionned lilli suppy owe Cuslon. load • Crihcol reg uiremen (e.g MW, Ine 0,5cnlol lood requiremeni awidegeogrephicorea(eg not:onalo· nolificalion limm, ond dum-ion)10].cid snoll be •,doressed in occordonce w #0 o 

regioral oreo) direct ond sigrificoit codeol impocl on the safety pam 
• I.diu",imer' locdreouTIonobired of pople,theem,ronment,oidphysicol • Ti-bec r·,culloadsh0ddingsha|| 

fromcu·ome, 4 nableforeduce plant'eqJ,prnenl for lononolly cm :cl be opplled 
dernandonin' 001(b¥ "/elloperolor produ*,ond//1,0,52/speclfiolly . Lood 5hedding sche•ues sholl be ./.gen¢ nolif:ec as such b' the customer lo le developed, liceisee. „miia. ond beo/1 able 

• Irrwed// mo, curmilniene lood //is to cuslome,E 

culo,Jed wi#,„ ,enpr,al),· 10 mr,J „/ Ihe . C/:c//0/9 iooos +hor #oul os foros . Lood sneddii,g , chad Jle5 indcumoil•ne'l 
in••uction oe ng issued pe'ible be protected /m the 'r,pact ©f requiremenls sh•Il be defined wp fo O 

'N£ 045 WG Membe,s..4 Doid A K0rhe,Aoi•6 B Chc",r,ori, 0 Me.mA 8 f-aon. 0 8hong, D Mcvors. G 80#Ic. G de See, J Sigebelo, j Kekonc. 
2 Ma·,8, M . i, I 410'•ung, ' J•6eo P .p Niek,rk. R McCum,ch. R Kedl, S Delporl, 5 Adunls. 7 lb*4. U Min,•cut, v Shikoc ic. V 'mpen{,[1. P Winson 
A:Mil,Dicj To* 7eom ,·AD.he.$ A & 44 G Nx-ajo, 1 Ce-0, T Corok M Allcuke, P 8ub,5. P Oul 

82 AMEU Pr®-ding, 200' 



prede/.i™J .iux, iivrn load r,duclion. on phe some c rcuil /5 other custorers sholl be scheduled by assignil rusforrer 

Where more lood Rd,Ing 15 required. #01 cre / 11118 lood shedding •cherne) loods to specit c hme slols. Schedules s•all be 
tb ' i' reg/rd// ¤5 on extreme sy'cm more •h,• cu•lomer refrosenls oier prepored Irom 06hOO to 22-00 daily Wnere 
condition explic tl, exc * 9 om the 80% 9 I, ood wpoued 61 a 'reLik possble, thase 5cheoule& shal' be designed 
€]bove priAciple. 1 • 5,0,0 whi,h-Il I feeder. cu. rne' no, ue cnr•idefed 

. rr nimae ihe mpol on vaial,9 Iyel .+ 

nondled in occo,do F wilh Ihe s i„//1 Alle,qctiyely, w.e·e 1. • rner En' 

offer die .. 4/le' lood for c.,lailmert custoners in le .lection o[ time 50,5 In 
prevole' li-helime 

Forth: fol ;eeder curl©il,rnr loy be I. irilerest / ·stnbl.•'Iieduls ./:hed 
• 1001 red.c-ion xhieved inder an 

coosi,eied schedules /,gl indica•e Ihot cus'rrer' ore 
energ, conseriotici logror•im€ 590|| 

re' be con-dered • emergencY bcci • Aduallcocc,loilme,tinmiceddunr·g impacted for 2 h everf secord dcy under 

12duction. .e acu•omerce.1/rigwith une•e•tmee·sthe equ,menlsc,greel .gelorid fo, 2 hevs„dayunder..2 
'he . reowc•,In aguirem€,ts of .ch Inwilhtnelicen5ee 6.e stage 1 0/ula is doubled in 

o program,118 shol still be /qbired to 
M 01nthee•vedasy'ls,naniargen„ Irea'ency) 

reduce lo•d u,1der o •,5te,• cir;ergeng 
In occofdolce w/the req,Iremenls 01 s zons,died In mposed roduction r.#Her Soge 3 schedules shall oe prepo·ed ·o meet 
I 5 uode of ptuice fig N. Exemption •ar o zo,¢rxfod reledion os in the co•e of the additioncl red'cticn requi" Ment cn o 

n eor'y sioges of lood thedd ng moy de,nond rncike: pomcipst 0//1/in muny 24 iour bas,5 In the unlikely) event kfut 

[nri•,derec fortustornerswl,Dockeve cuse5 *Ill hove clieady been Lallec upon *ionel load 1/ing is requ red be¢weer 
3:/ 

ore Ihon /e requl·ed reduo,cl befoilheer,•ergencil· Ihe noDrs 0122 hOO and 0 6H 00. suci shedc ig 

N•lionot generolion con-ainl Cus orne.E viho Fortic,oate unde 1118 59ellbe underiokenonan/·h®bosi,under 

i·Arned.,Ae leod Lurailine,11 scheme instruc+ion f.• Nalioral Cont-o[ 
The spec 1,2 ird.,f ti<), n locd ieqwrea (•Ilge 0 Al,bough 'ilites wo'Id "obl sh time-bcsed '° $10'11£8 + e sy'" under a '01'0701 

• Shollb"""ofromslogeslind201 schedules Jsing specfictimeslots(e g 2 Al. 
gerle'"ic, ",•sli••,r,1 •vill te dictaled bi /he ocd shed'·rig ond,/02 curloilme,11 u,1,1 cuslorrers ma, engage ./ utililieB 'oconsid•r 
•°3¢tlolsprevoil,•galtlietime 1,•ordei to 24 hofternolicatoreduceonders/ge 0 alter•ctives su' cs dibling 'I dlilion of fc:Ilitte Ilie cevelopmeri of load shedding ias benn given. 01/ skull n / be 0 N.d being shed. whilst recucing Ihe Freq Jen* of 
and cuite, ment Mhedules Ihoicol be rrade •pan....1//2zhdun.*g/0. s•ch shedding Such diSCJSS!01S leed lo be 
41|0/..thepubloredele-ndskages i Me, return tc nonrgldemand 011.rthe 

firalised well Defo, an e•ergencylo ensure 
of loncred/clioll/&%• .%'·oges 'gmed cur¢GIlman· period Qi,biecl 10 ·hn 

under stages thotilie schedu e' 0,2.do/od'or-h,5 reoue'l 
01/ #.'or* in Table 1 Under 5,sternernergeuremoining 0 3,51en It is noted thol sud rewirerlen' 0 1,0,21 mo, rot Ir 

emergency •e Noii©no| 5,5 sm Operotc· /|I coses be ve„ /e I d./. accom,r:odots. 

*•••are 'he upplicable 'rage of lood • Moy nc'exceed norm' demen 
iheerneunch Lice.sees shall consir,ci loed shedding 

• Miall Dor,IL,poe urder 'he deloyed ·ched,desbased on,henonrolfeederannua 

**ion sruge 0 a mni or shedding Arnes for peak derrond msociad with o por"culor 
.ages 3, Ind 4..... feeder breoker 

Sloge 0 represenis ·he fl.st st•ge of lood 
reduaior • F.'ov reve#•0 rio/ied cu,tailli'en¢i·,i'vir 

L censees s'oil -unher·oke in·c cingiderotion urkle 
Q s,q·en emeige,CY It i. 

24hnch*y 
Inlendec lo be ova,/ble 01 shol nolice ond polenlial diversit, berweer Feeder den·and 

's 'le'lce· •9scheduled The actuo le•' of 'ood icod red,icul 51¤ges i. 2. 3 se Cs to ensure lhot the overoll iduclion 

reduction meets tne reqi,remen, in eoch hme slot calied on will be deierrolned by'he 
-he nal o 'al leve; / reductior required 

$heddi,g snould follow he 0/ourt./.d mode ovailoole by./.me 0 e. g/empt to 
fs 

unde tages 1 '0 3 is defined 01 80/5'age 
urder noturo looo Drofleoftheirgysiern 'e nlmed,ute cu•oilr-n OP lon. -pt•iding 

of kne na#ior,01 lood This 
/45'ar'ers Ds o *rcentoge Ibe {u|| 0||ocollon ot pea 'I. 

el'g ble ft tils oplio„ ihoii mpet #udion rs acl@,eyed b¥ b©I ]000 Nhedding the lollow,rg ·equ,rements r•Ccordi,g topic defined,chedues) and b, M.·ec•.olcgyoollonss,chascurtolmen] 
i Atlen 6125%©fnormolloodconbarode 'ducion requifed fromci ers eligible for by lood 11·1,1,1,9 reluy5 becomes cm//le 

...ble forimnediate=unolle' *e schedules shall oe revised accordingly noT,•adcudoilrnen' 
I Trtc ***il be nloinic,iea loron (i.e. shedd ng replaced b, cur•oilrner,0 

.reed#godolte'heins•fulion,%.,ven Allcustoniersa. bydefoulf includedinlood 
4/ilog foroFer,/012,3 cheodrig schedu,as, .e•th The e•ceptic , of To cddress the potentiol implications / 

morgl lood sheddirg cn the lood requi,e. 
I loods wit, e330nt/ 

De c una,IFrertmnbeeffecledwifh,non . Cutical loods and Mr outomat c 
wheresu•h under·frequency loo© iheddi mi exceplion' 

.reed line trome Fypicall, 10 min to on lood requiremems, the (ollowing p rocedure sho 1 be opp 1,00. 
houn. ors 'oviled lof in the cole o. proc·•le 

0 Th . cuncliment does ne offect 11.e . Lood, 160' me• tie require,len•s for • Ecch cor,irol ce•'re *I de™Drinc Ihe 
lood underlieoilrc 

immed,ote or 'Iified co"'Imen, 
I•oed'le#d•UZ •c•Ine• tLnedILD;UnZ • F©·Ihefirs,1(%.fs,slen,load .quirec;JI 

. Some leeds tic# po,licipok in t..e r,er,1 

auto #cunder·fre# 4 loads *dd ng, 
04'he under Mrequancy shiddl/ scneme order a percentageollh,stctolrecJ,reme'-moy 
moy w be e IGIble lor cuncilme/+ unde. be *co-/ 10 nou• time 5iols I i 1/ 
Ih,.eaget Locd shedding ischedujed) loadshadding schedule 

• TIle rel 4 W curt¤ imen# con be :cersees sholl develop Dod win•oin lood 
• Aprepor,cnctel,crea,/inlheavollible 

meas,red and milied sheddi.g sched,les Mo nten¤Ace 01 the load for under·;requall y looc shedjlrig 
I Tr.eli 5.iner'sessenklloodrequiramer* sckedules AJI ic,Lide Od·hoc re"Slons scheme shall Men be imp arnenieo 10 

5"elduring,Discu/,Iment I response / cnor•ges I le Ope,(Aing address •he load -nct rn,Y not be¢voiloble 
well 'ormal review in Iny gile.ime slot • Pro e Cti•n of ihus cuge,ner •m :oad •nvrronment, us {,5 0 

1. le clie 
Ehedd of 

ng 5hc Il nol fe5u|t I 9 1|'e neec -0 specio, ellis (such c' 0 eve•yeor. 

exclude sign ficon olher lood from !00 Ill...Ii•/.1./2./dules. the :iotio.I.orIng even•s irvolv ng 1¢rge 
'ledd ng due 00 ne•ork limitaliors (i e· c€Aoinloodsshculdba 

be lo•ol •ood•egu,red,obesnedbyolicensee nvmnersolpeople) 
recognisIng thls¢u5Terner moy 90: 
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./le *pe Reduct//required lim leduc•lenrequl,edl,om 
end-use *mersb, end-use cus*orne•eligibln 

lood ihaddlng for €-gliment 

•Inor 0 L•cheduled (egreecl Load-ce-ial,Il·'u. iln,enl 2556©emord.*icAlor• 
by licen"es / Ike pliblic ir responie cf·ered b, cusle,rers wie ,eled '98 
loonopp.void SUE•nil,nt i•med,o•ectdail,ren•©plio• (pie 
si•gesof I•dreducl•o• agreed wi' lhe lii,I-, 

S.hed' d 5%•edtconirl-••ral,1,•It' 10% 'cd, . Ir Mrm•I &• 
nol,©nolno•·cu•oll•enl 00¢ pf•filewithin2 hol•oliA<olion 
ec 1000MW 4•m % (e•cludi•c cus·-er, th•lhove 

Il.lotopal...er/©I'li 
SInge 2 5rhed. lod 10'* ¥,1, - e,n ir I·x!• prall]. of •he 

no•lonclron,•I•©Irnenllood 
(eo 2050 MW / *. penk 

Shlge 3 Scheduled 7.#I'Ininl-pre·po{·.e 20%reductionil/orm,¤Ider./ 
nMioiol •on·cJ. lenl lo•d pcolil• wilhin 2 • ,1 notific:otion 
(a g 4000 'W MI t,Mer,· peck 

5,00;,4 Uris,:•eduledlicsi•vcl' >?Owliddp,ofile,ithe /instrudedbylkeNgtional S,steff 
nc•10,01 non·=u•c .e•,lood Cpele·oro•lhe lime 
•e g >4MOM'• 01.yile-• peok• 

Demand 

MW 

stage 0- Immediate curtailment (unsch/uled · when Instructid) 

UKum25%•u-•ir• u 
2hr& 

Minimum 24hr period beh 
subsequent instructions 

Time 

Demand 
MW 

Stage 1 and 2 - shedd ing (,cheduled) 
Note shedding couid be immedate depindlngon whele intheschille le customerns 

*ge 1 *902: i 
100% reduction 

Timedete"inedby 
schedule 

24hr inlerval (Stage 2) 48hr Iriterval (S#Itil Time 

Demand 

MW 

Stage 1 2, and 3 - notified curtallment (whin instructed) 

1 r SMB 1&2 Mir•mum 10% reduction required 

Stage 3 Minimum 20% reduction required 

MaKimum 

2hrperiod 
toreduce 

Duration determined bY nature ' emigency 

Tlm, 
7•p; Norione'fo•redvcnonre•u,iern-rSUoudGreddiIlgondwfiallrien,;underos>s•ememp.geng dec•oredbit•ens,or,•1•,emooem,orindheev-'°• I noi,o•c• gerami,o• rop•r,9 rons#oin 
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Imp#ly Dre/:ted 417 JouoShedding P "?dependeN ial/ons N o cvs'emer 5 •fle 101 be jood th. reducfion cesporsibihil / reculied 4,F in South Africo licensee I moy ce. ' comple'ly close d- sle le 
re,se ihe tchedules, the expen + cm 

whilr 50., sful Af,Trall ensu,ing Th# Pontwh ie ole, plasreircia 1,1 'ele 0/mfo 
•he i) couqiries req uired sholl 

lood to be shed „ ovoiiable. TE b orrole,i,ert applies 1© u lood roN.dion be reduced ty the SC'le 
.....1 under the ...ilrnert 'licnin |LI)Dd requiredunds, curciket or,=roiemergele, 

Ied• 00. 
# app,y in j••e ey/,1• of I reg!©n/ • local rel.....gtogrof.edLclionieglO*Q 

A wder 
licensee stoge• iond 2) ma¥ idenrty .... c.Sk>flle' Iler,1 •-city./.9+r•Jint 

410•, i f lieu o• bring she?df can p,ovide I del pre P</0 4 led 'Un.hed,Id ..licipa}:or i,1 le n•e·,1 order 
cmouni of lood ic be curlo,led within 

2 h Whe 
on le Fe 

in•,0/,0,1*forr lf),/frUpt,DIe Jeca •he shedd '19 Q nd licensee. cu../1 les C rcouirement bee·, us•or™,5 controc•ed 

w4g n•ee·lhe fo•low,n9 ond wNI be 0• o commercial br. reQui'erne·its will unoe• 6•age #sch,deled os ./. N Jb' m.·i' ue 
elig ble I• nolified i"rueed 6, Ihe nollon' !000 'Dic,linerl under s, stern orde· opefoltor 4 e in 'errns of c speciol pric r• 
3/5 1,2,no 3 at lillie agreenien Ir in 'rns o[ demand m.. 
• po.t,Lipition) //e I...stmer'lloleroileceill' n 07 be /Kcluded "in @perc4e'all..... 140 4/ normo load {Ii ;fage. of man,3/1 c•Jle,Imer• lood ur,der •toges ./fion 

10·/ 2, 0,3 20% of nounol load under Regior' contr c centres s'all provide be sched,les Under errie.,enc, condihoos, 
s rge 3 **rn ooerck,r U inferme,al 0.1·eern•n, n•cy be reocl ed m•h •heze 

* Th,4 ablnen, 0/ 0·e monnef i. which lood 5holl redJ,tio• custorns' 01 be mimined ..herlood curloijmel or 

..re,•enls have kes.,inplemented "edum'fololiheemergen,Y for . 
Where ilis •echniially Yor,©ANg/ Munle,pol and lecs•ble 

• -trot¤nfral lo solall. 
Thecurbilmer'Nor bee#ed/,1/In" de'liand rriarket certres shull pro.ide 11.2 -egiornI cuntrof po ..0,) cus¢omea who 
'greeo 'irne irome *plcolly ender 2 W Cen# ¥,fh F*#fc,1 Cn Ine poditicile .," 0 ininimurn 

mcni,8, I 01 25% of the F • The tuft.,Ined• does re ofler/e wi,chisedredue©nregu!.eme,Mhovebeen t•01 •cod. these sholl o,dy be ircludeo iritegn' n 

03$•noliono|unde/req'encY Imolerrented tor hevariousslo985 loge: 3 0,4 
'cod Eme'ency IMP sheddl,g cus/mers scheme The domer 
sh¤ ./ por'ic,pole with j ird,cone 0 -Inin whethe' fhe fooN culaded The oollonal sys- ape·Mor :hall ·noke um ·of 40% 
'. of 061¤,n ////' lood ike //or¢y reguired reduct,or $ uded :5 or ,s not doil¥ I.em S....motion .·I'lle 1/ n 

stoges 30,4, alsoonlheunderf•eqLerc¥scheme region¢ ardmurcipol/me#ocon,rol•eniras 
0 rhe recui'ed Dad cvinilmen' con be This infor-lion sfioild prov/<cn indicalion 41/90.4,1,9,cipagenerof,on 

maired ond yerified. of m. e•pected reed ·or eme,gen•y Jecd 
I Where 

.....cimer'sessentia[•oodre..irenent feducion/:he doy , inet,4 or,nurilcipaliw hosembeddea 
'sr.....'hiscue.... generat or, f and.*otiDnls not At le Ime of 0,•bircoxion o':,w code a[* 

m mgo cs 0,1 on/or¥ •epice 14 fhe ./. ivAe n 
Of N S cusromer f.. Uod I .Irt,r• lechr al Inform- un t e operctor %4 *ing goi.",lion 

* i•gy be 00 10 
esul• in Ihe •eed t. weekly i,stern 50,Js con be lound o· of%6' / 4 

Iludes/nificor, redue,or reziui.ed „herload fron, imd unde v///.9/<20.QP_ZO- 'e Ihenat.onols,sterr emergenclcs Su/ 
ue to Ma•,7 letwork [irnitat,<>111 generaton,no,teoflcad adequic¥ rcpod ris 'in/neduled reouaior uider 701 ne 0,7 'ne 

20 ne othe< customers ·hal n IN eve,t of o high risk 01 /knol lood Stoge o poriculorly Cre *I·ele the po s v " I v 11'e lood 5hed©ing scnerre . sheoding Ihe 10'lono' sy,fem 
Whee operotor W 01 0/her %109/ 01 locd reduc '•Ils hon an br costomer 
8016 iepiesent5 0,0er is•ue ar' c•# c,•me,u.£08* Jn 11]e ever,• N.deu Whe™ / 4 

.he 4 eneroticn Jood no' 6"n s. Dphed oy s sper,Bc W oono ol lood,hedding ls '/inted. 
feed Di, CL lhe ::ons,dewed 03 /0.+ ol lhe AQ,Iment n,0, be considarad locd 
Ae not,orlol rea,i J,on •'stem operak>r shallinstrud re,: ana| req„ ·ed c uring olherlood:*"ed) ,/seque* Allernollve|Y ito//5, c:onlro cen'csoalheleve' M Ic•dreautiion 6,Henng 
*|8848€Uionercor/e. 'UCi Qene'ahon lheequivolnt nunng 6tage O 5holl nol 
'00810'curlcilmen' requiced. Regiorai contio ce"re' 'holl increc" cur'0!9)8n'nic' :42 requ be remeni fro n indrodual Cor,Lde,e d i.sledn·urcipe# andmel'c co•:./ce'ires r,Lnicipoliies/metro s 

of lood reducion dir.r.g required. 54/=w 
AchN sn The level 

le odc sicies 0/ 'cod urtailment i,15•rucled du red'.1•0' firg Offering 6,307 
.erl meek ·he requirernenl$agreed Licersees,ho•linoke leadshedcl„Wul, iene.ctionwillmduce be Jikelihozo 
on 4 he 4, pr•ee 2,£*ble to their ruslonners SJch schedwips ghedd r,g be,4 ca led upen (i e /0•6 1, ' 

••'"•e'•ch rnoybepub// 'plr·media, avallobleon 
condliion5 Geysef ore no• mel o owebite. ond,/orailodied'oelectricil,bill' con#c' ibd *cg' 

..&/git(et/5 e •emov ed Anoppropficie,nacbon,snkrcorr,nunf=Nog 1, 
•W*sheddi•gs[Pedulhadmebe ge,se· co•fro, ' L,•d „s e norm.1.M 

chenge%+0 g/ed,le, sJol' be Jwplemenked. 0} ma.Mwi Pe/ demand by 0 c•dbo/w,esci,adule,ileajod 4,9€e, */pasible, c•storlm shal'beno"fled 
rte,1'rel' i 'lltionalcemondvldionw:JIbewq,#/ 

nol ochieved dur,"g on evenD whentnere 15 a high probabilit, thellood during o Wm 
CU emergency These -0 

S1 On•ers whopar€c,0 //ding may be 4 ired, no. ver be 6'der,hede'Q¥,d useii,1 IC inip eroe'led du,ing off lood ·2 de'inc ¤ speclk peak periods under 
.•mcti.le/ scheme..lot exceed licensee' moy choose oriergency corditions 

Ge¥,a· €06'01 'hould be used wil core b 4 dar1240/ lie heele'In' 9810'c"omeritha·mIl/norilied/direct 
'*7#omerdoes,104 achlewe commuf•,cohi,nleg. 5MS, feepncne,enla••% e,i5ure /0?W pick up 6 4.ego' the de·nond 

eu curloilnle'l requi.emer,13 whi(sl ·he bulkof cug t>men n'ay re•e:ve such redlicIOn requi,Fo during Gey•er 0 co// 
moY be */e.nCy, offered i • 

INe unsched,J[ed l,rensce Ill hom Ihe right ccinmunicabon•ia/enied•0(primcil¥mdro redvctic·1 
toshed•hecust°•ergh untle· stuge 0, •ej•eis on) u,ld€ r The sane con/,Tio,1 
h er *5oeble nonce s indka/d b 

b/' eere./ion tsee *ove g'varl, ond/0. in.Mefr// s hali have 111/ to 09/ plece Spedfic pr·ovi.jons n}Unic,Ce> neae,- 
Ihe m"me,O,· the load ihed// th.ute. 464 /nle,r.**I"me' Vcfhce eol:cfi,•c sc•enirs 

•94/me• FO!' 8/cf /O rriooage the cfoss bomer load reduction req6,renierts volt,•g' reduction scherne5 mov be ipp ied 
u,rec Percentoge ludion w=*r' sholl oe a· '1·09 the sa m€ percenl[]ge 05 M ca re l u I ly selec ed fe•de, • ic, redu i 
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dew.ond durirg on eriergene - where lus ollhe proct:esin /1,5 pur· c'NRS 04. ble of loodin• depot5 5.10 1 beexcludedtorr 
isnotlikely•oresultincontravelliors©f·he com/,colloodsnotidentified 'thisp• emerJeig load 'educticn requiremerts 

rrquiremen,of NESD48.21:•11•imum power / NRS 048, lim. 3eo. ond cis•grne'S Shall • Cool mmes supply,fig power suors. 

quol lstando/, 131 re operoto,7 oddress,rg tne require mar I Mines supplying power stotions (including 
¢1 Inge loads by cor,ide,ing ct leos]Ihe co·generotion plont, sholl be exclucec 

Smiwildood*/ from load skeddirg scheduleg follow,•g a•erna-i•es 
• Edum:Jono'bobhes 

Sr,cr! Generollyeducalional wetering urd lood limp,Ing 5chemes • Exclusion froin Ir,¤3 shedding schedls 
focilihesshollbe liluded,r lcx,dshedding 

•liould be considered ¤• 0 ·echnology and diu requirenen'. This shell 
sc,ed/es, bul roy be declared os crtico 

5¤lullon lo limitthe cases wiere the i:, pDctoleniergencylood I prir,clpie be lirnited vo loads 
lood cnn be,soloted 52 11,01 olher loods bynotiorQI'i p inclal 0overimer· 

*IcIJononcusto•Tiers Appilectionoltlese /0, #ould & shrc .,e rol also orole:led / crit col times 01 the /codenll: p. 
technologies on feeder. •upe|'i. c./. fromlhoqrliedulpslle.e.dusor,»mload • C·#,co Ioods associced wil esse,1100 
loods shsuld in po,ticulw be considered. '4ddle js p.lible ..lie -he custome, ser··,ces PoIke. fire fgh, np and other 
5.11 mefenrg aid lood Ilmifing 'chem ood 15 supplied diractlh or #lieie smor essed services sholl be incIJded in 

inay ae used by 685 10 0•·Sel cod meteri•g/load Ilriling technologies lood sfedding s:he/6. These domers 
s./ding.quiremr.}• s agesl ·0 3'· These hove b2,3,1 Ilistalled on all lood• on the sio i provide •ne,eM,1 bockup locilities 
techni, ogics ·noy bo offered 05 ur,5/ eauled feeder) Processes shall be r pace 10 provide fire 

fight ng miceE wilh i,1(gr,Tio•IM when 
red, choi uice, siege 0 parliculorly where,he , Whe·elhe irstallotion n·e/stie co. ., tion5 

looc commer,„d In Ihe 
For possib locdc'f'ilincit, Ihe crtic' Iw/6 En€dding hos 

:an i,4 of 1,/or s'oges of I.od reduch,)9 eleit of o fire, these .r•//5 5.| |iII. 68 occomnodoted L,def 'is oplion 
con oe woided. directli wi thecon,re .00,n should woter 

I I f ...ing Is rel' ired, c•,el,•I Belect on purroing De required 
Cis•ome·s Nceea,ig EIS .orgers of •le liecific tirre d do¥ +not o crihcol • Tejecommunlcotions ii,ly,vix:.e Ths 

lood 5 s ied lie when t is rot as severe , 
Cuslo,lers moY he excluded trom lood foci|tie5 ¤' leleco,lmu•,cehor se™ice inpactedl 
reduchon un tz/Mir:turges 3 providers $10! 6. r„ luded in lood 

I I•"cr.Iii·ions .ithin tne nsklla·,cn le.€ 
and 4) v/e snedding schedu/' TI,ese 'u&torrers 

opp•piiate biwp supp ies).4 Ihecose s•c I p•vide fre,r cw9 bockup A,cilihes • Whare 21 can be demonst·©ted Iho· on of 11017 citical loodsr i' Ms recesscy ¢0 
equivolent demond red'clion (in M'•Vt • b". 111'h in·peel ntersedians prcted the 1/5tollo',00 i.. onl / T.4, 

a 

acc¢mpalieglke energy sa,ing nor,1,0 supply Interruphon, i e. due (Ihose ihgt would ood to signilicon ·o 

congeslion on mo,orbighways, in •entrol • Thellemermle's the requ re.ents for 0 1¤colge'orkourage. 
b•i,iess di•'ric'9• or impor'or' access 

nonfied cuia Imen' I Ii, plementing '·olocols {or ....tion poinls) should either he .... .1/ 
• TI e suv,r 0 hos 110+ been trace¢ In ierms betweei Ike cuslomers operc•irg criticol 00'kupsysten}6 9 ble to "oportlhe w ppli 

# EIS nule' 1.ad, 0,13 -he e „ ·ric,4 5,pp y vt,|17 1©ral lec:24 H oreHe. live deploymen•of 
(For example, Fvs,on c o direct ine 

• [he and €/u,vo er• den reduction (over poirdsrrerishouldbeplarned ./ingenci 
of commu•,co,•0'c the reg ionol or 

and opie the ECS requirement) is plons "cll be implerrented lor medium 

inunicipal/metrocontrol:er·• inthee•er- In' ™]-1 interse{+ions to ensure Ihot trofl ¢ equivo ell. I. stoge of 'Ing 
/ 01 the ©1·s te bcckup si ppl• lo ils F. 

required Iro. How Ihe s,rern opera-or - i e is mc 'loined (plors mo, ii.cl'de /8 
Ae Asiomer my be excluded from coordinoted deployme•i of poir·5 mn or Thelollowing load• ofe specificoll' cins,dewd WIc * 1 omciols, and 2 /sed 5 hedding W ¢h·. cLs·omer on theschedules 

,]5 LM CO| oods n terms 0+ tnis parl & 
demonsl·cles a conlinuoli• demond • 4,·/cls Airports w/ " R"red 10 

redu /1/1/ TI©verandohavelhe ECS NR5048. 
portcipate iRenergency load snedding 

requirerrer' I 'cb'c 'fon.Ir ''e.p ·cil'. Metro/ orcurl•Jilment. Whe·e a,1 cirpon 01 is Ilie 

• leculomersho!!de,non•rote'lle COmm,le, roil sholl be excl,ded loin lood 6/Ing #edule. Me,cheduled 
fodi,ctio I ochipyec 11 rot reloted loodshe•ingondculailmenl. I N u•er hme for 5nedding sholl be beween /0 

felled ©.u· aftne ong·distance goods plon•, bu• due lo Iron5poft shall be •ours of 09h 00 ord 1 7h00 TIle licensee 
re q'ired'opart' 1/tein ernergenc, ioad actuol F•cess soi,igs (©rinvestrrer, n colrol cel·/ monoging ·he emergeng shedding o· ciooilme,11. L,Le,ispes /oil 

Ic<,I generclion lood red•clion of . 1/ 0„pw 5 /11 p rovide ir.le•act fo e isure Ihof looc 5heddii- 
f e 40 i * 

• direc¥ commu,icaficl 
The soil s/'1 6/ n ploce lor a yee i schedules hove the rn n,rn. rnpoct 09 0 and co· operol,on to ke conlro! room IM 
oid the e*c usion shall be reviewer' ruil line cross,lig dit•erenl supply'reas tllecoseof anenergencY(eg {ailurel 
In//clly • Wall .... 5/pp|, 6,5 lins 1/ power bockup gere* /010(0|3 shol be 

I S.o'Id lh. cl,•tonier r. mel, ille sitions lincluding co.gener ors) sholl In Male lor nal,ly,ng le,e cuslomer5 
collt,mous reduil on ogreed tc, ./. beexcluded fron 600 reduclion potable Ihol Icac shedding Nos commenced 50 

Culrorne, will be /0 back 0,1 load wcter suppl• systans shall •r included in 0510 ol ow ihern /0 slorl up the tiockup 
5-edding or curloilment schedules. The Ihe.bud/Joonrequ,wrnenl. L.ensees gene-alors 0 /quired Airpo . SUN 
ice nise soll rotfy lecush),ner'holihi 590]linterod d the opeito, of gu' ersure MoTor·si,e bacop supplies 'ha• 

i./.le 5,981'0 01 0,58 the schedulir@ gf 
fhes' be ovodoble fore, sigter.ls on 'he lood shedding ticc pcesses 

I Thi'e. .sic..'ay,I •orrecoses notappl' sched,eloensuretic./eq•tereser.o,r • Mcc·spo/. s,odiums The,e sholl b, 
le '/se 0-0 regic/'cl cor/fOI'T leves cc' oe mointoll ed req'i·ed /0 port,£ pate n arnergencY 

• Thi,e],c L,5,on s,ollonyooply,oex,5#ng , Sewerge Gewo li. looc sewer¤ge islems ndding Or cu,ta,imen' Where 0 
silas 5ho|| be included ir load ihedding mons stodium,5 on ihe lood shadd,/ 

schedules Specie /Merrion shall be schedule. Ihe scheduled line For 
Crilical lood, toker / idei.li, linked pump slohons ond shedding sholl be be,ween IHI hour' 

lo coordinate //d shedding to Lif ensure 0' 06/lord ei,Le.2, 3 e required 10 10/0/,otely 17./. Sioo..s shd'• 
hat shedd;ng 4 not Bult ir' acver5e 3/ress£,lg crrhic' ensure Ihol inle,ocl w,Th :uslone' 0 on site bockup supp|12 

ar,!ron,·le•tol consequences. Where lh,s shall be ovciloble for c•iticol loud processes requirerren,5, licensee• 5hGI| identify Ihe !5 nat peSS,ble. 1•ese,rc•be removed irom -he ICensee con'rol M,tre rnonoging 
fee(]ers to which thes, 000 c re con.ected. load shedding schedules. Ille ern.gency looc feduclion of •he 
Cuslomers 'perchng critia loocs shall . Remeries Indiuejp/ Ji•· Relineries. stodiumshall p,ov dethe 5/di •m 2 
evuluale lei• I.el of prepa/dress in terms 16el + Ipe lines, wd associoted lood Ing nnd d ./· ..cess to ine c... ... " 
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1.2 he Ultimate Load Data Acquisition & Display Software 

ecWIN /,6Vr· 6 SUITE™ • 
6/ 

• INTELLIGENT ENERGY MANAGEMENT+·· 
Foryourbusi,esstosta•Conlpeti•ve,raleverinc,ell#..pe..nviiannlentit!,in.portantthatthecolen 4 Is bath 

Ill monitored and contra lied With -'IN'• • (an set up, displa.nd manage you- pla'Js energY resource information onliie. frorr 
/™hereirthe world, us£/acombination/both pushandpwil information reclo//3 

WHY e¢WIN···? 
'1 *-'11--g# 

• 

Costs. Hel.cutele'Yandutility 1 
• Re allocate costs fairl, to 

all business units ac:©,ding 
tothetari# structure 

1 #..... 
increaseo.wareness©f *Efil/66/•*Niller/* 

eeMANAGER -• eriergyconiumption I 
1.... 5 

I Per. ms tariff comparisons ' 

toidentifyoppor,unities ec,QUEST •%• , .Willhelptolmprowethe 1 
0 

ene»efficle.yol a plant. i 
r facto' carnpusorbulld .0 , 

i ener. inten'ileac•mel 
- '0"4 

1 cost.'ing,through 
i intell,gentdecision 

• prov/et en/TE¥ data ente'.i.-wide. 
INTEGRAND SOLUTION... • Keeps 'stol of E fler. and Utilit, Con'/motion 

rhee•WIN·Suitep•ov,de•max,1,1-1'J,Y•y't•meal• . providespro•Jesardtrendso#Energ•andur,Jity Consurnption 
-. ...r,allivanda comprehensi,redau struct and ..15 

¥011 to m,del t•e ener• and UO|Ity coniump/on of your . produce,DailY,Weeklvand Mon=hl¥Mallagemen,Reportsusng .iQUEST™ or licrosof[ Office T.hnologies • 'Plant,lact"Orcampusfor load data inalywsand ener'¥co,1 
// 1 /1/catlon.,t'modulardesigo wils,Dithe needs of aii operations, • Makes Aut.mate' Meter Readin.AMR] a viabte alteria.ve 

Irom small /0 ve' I•,ge¢Ons·ameis of enerEY 

221 Garstfontein Rd, Menlyn, Pretoria 

Powertech [110 'CD phone 1012)4267200 fix: (012)426 7370 
<C•,•' Enla• ist@It.co za. www.15tltd.com 

otokon 



*emeolone'nergency eg fc,kre ololor< slart focill,€0. Theplow shallbe nosuch requ,remen'exists IIi' Incumbe 71 

/ backup gener'10,4 Where he reviewed 0-00 ly anc shrll huke essenhol on a cuslomer to ensufe Ihot approprlote 
'ensee,sno:,fied 'amao sponing locc reouiremenls ink co95,0.erc-ion mecsures a•e loken,r Ihe cose of o {adure 
e,ent, protocols shall be agreed on 

Mahonal Disailer Morogeme* sholl in le supply c eec-ricily to ane,sertiol 
for not*ing /®se cu/omers thot c/d 
$•edding kas comme•cec os - so overseelhe developmen/ 01 mulnsecloral cod The essent,u lood raquirerrea mn, 

10'llow hem losto. upthe bockup plons"oc"""punseloaregionul Oe s'be'-10 verificchor L"he licersee 
gerero·ers nut,o,I c, blockoul n ter.5 o. a critic/| ./. re•uiremert, 0 

crrice, en'worment irrpod require·nent, 0/ • ./05¤i'urs or/ med,ca, Fc,Qi.ie: Stole Ind,vidu' I,{er,sons ¤re mins,6 e tor 
d priv'+9 lospiwls shall be -reoted a :ri·ic/onol Frodud requiurren·. 
egaolly Hospl•a(s wilh Ilfe suppor• de•Gpjng inoj,laining, ord tes·,•g ok,ns 

Where Ike submisson d- no• meet ·hese 
45/mS for re5toriig supplyal/,0..Inal or I.rcl 

verificalion olac!<out 5hcll be induced in load sked,ing These pl(]ns skall he reviewec .reinants, the icen•ee .cll 

inform ,/slomer Al cuslomen sha;I be 
schedules. an.uolly ulld sholl take essential load 

entilled I p·ovide lice,sees .i....icl 
These hospilols sh(]Il povice U, requiremen·s into considerotion 

Ilood C.-0 Cwstomers with essent,01 lood 
own oeik uo •acill·•es one shal be Cusioniers moy De req•,red to cooperate 
required k>declare Ihe r essertio, lu¤d requiremertE 5hcll enm Ihot approprio•e 

n exerc,ses relaled lo blackoul bock·up i.:iu,re,nents. sys:emE a• in plece, 05 re•orolion 
preporedlne,5 tines cannot De g,oronied for the orloJs - Fre·ocolishoilbeli,place forliospito g 

to ccritocl lbs locil ©oeitions cen're pos• ble 7/em emergenclest,otrould occur bdial load requirements 
./.#i,' rhe ./.1 0.. ele'enc' AJ] CUS•omer• 40 •jie .Jowng 'ojego,jes 
exon·ple,i-lheback·U•Fccilil• 50utol An 'shential loac•teris requi'ed by O shall be 'eqL,red +I prol de eise,lial lood 
sinceal/et,rneol loodshedding licensee/thepricritisationof res/rolion details. dees level mines: hosp,/ls and 
Protocol: sholbenplorebnotif,Ing / suppl, in #e cose of c blockou It Medic:c!:er,reswl-hlife 5Jppo/re,juiremel,15 
thesecusloinmthctloodshed/rghar Is crillcol 10, Cus,Ome. 1¤ pi.]VIA & sewerage systems /riscis, felineries: and 
m·nenced - 80 05 to ¢||ow them to na.•essory e.formotion lo en.ure 'hot nolion'key ponts relion• on eled"Ity for I up Ihe backup generms the, ore Fri·ised for miration afte· t.el. core oper,tions Supp, nno, be a 

Hospitul' wilout 1,6 supporl 69 ems o blackout e.ent The esse.J/ |OCC 011 to I cusk)rrer ill i,% stome• exteeds 
sholl: re. u„ement ls ·he min.murr cuslomer lood the lic Ilied merticl k>od d 0 during fre 

Re,ncluded in lood shedcing redul emen+00'Id s'oge 4 lood reduclion xeblor'honpfccess 
sched'. be inplemenled 

· H.... .al he requi'ed / declore Technical consideritions 
iheir estenlial lid requ rement: Id LIcensees ofe inqu red -0 collecl essen·i¢I 
•hould,itprodicableprov'elke,rown ood dola and to appropriately oddre55 Mory ninic,poilies and sonle melros 

backupfac,i,% customer .sential loid requiremeris requirel.#rwolswitchi. ofcircuils Thil 

·prcrocol'sholbeinplace forhospitols Licenseef.•h•Ile-ilycu•.lornersalleosle·ve' moy impart Ihe obillty toswilch of feeder 
to comoci 'e locol operations ce" 180 years hot suchinlormilion 9 'equired e.el A In such ccses es may / pr.dent, 
**inthreventofo• eme,ercy licenseesh/1 p ovide ,·5 ups¢reorn ele/ricity 'ecess' t' switch 01 0 poin· -urlhe<boc' 

MI/Baollbein olocel,}rnohiw g &"4,01*the n Ihe 
poR·wpp,requiremen' ne .ork. ./ moy imloc cullmers 

thesecuslomers 'holload shedding hos 20.ret Ils own esserl,oll„]d wishing re.quirerrents 10 0 considered lor no},hed o 
commenced . /5 -Do|IIi. Ihem I ¤ id li 046 C.Ime.. 'n l"bsence / im•ediole cui,Imenl 
storlipihigckupgener"' Cl,liCS o submission 'fornalicensee.themo man Care "ed' lo be laken wher returning ond med,•{ll •,tres shgll be included essentiolloodallocgtedtoolicenseesholl in Irod .hed ding schedules lococherilhosbeersheo Gldloccpick 

be 10% of t'e /9// moximun· demord 'p rri·, be slgnillcont , Iligher low lorrn'I Clinics rind medical cenlres •holl be 
A licensee ihall evoluote its essenl,/1 ful lood ed -0 decl¤,2 11'air esserl,/ lood - ploc.rg 'helsterl, understresses 

/qu,remen,5. bul ore rot *iFied m powe' requ,remengs' ond where Ihese •re beyond k de· gn limils rrq 
crihcolloodg greoter than th,& amount This w 11 need 'o 

Conclusion 
• P.I. 4.0.16 Ind s. fel. All office/ 9 be •stified bosed 0,1 irdivioual Aser,dial 

c'orge of pub' ki,Idng'Ind ficilibes I:od 'eow, ements Irc- its cutomers Ind 
IRS 048 9 provide5 0 na ionol code D' 5holl be lequired '0 c55ess I. i,sks essentil le. iequiremenls h i 5 'rea of 

to the ouhlic/ssol;¤rea wil powdr /xie b *d 
supply· The sheddiand 5,·slem up:Iream Icensee shall na,fy in·en 'plions Mid de•ia• 'e,re55ert,01 res•orotion under 
'he 'icensea of emeigency conditions Ihe lood wimmen,5 By ogieed essenhul load e,:cepion IM A5 1/h il answers 'lle coll m/e * mon¥ 

bulld'ngsor/ciltiesmaybeconsidered requirenell A li•ensee connol guorontee 5tckeholders or o"nolionel pro'ocol for os crilical loads thotessenio||0Qa requ remen•co, oe ne· 
lood gnedding• 

- No om,J .filic.,1 oroduc' Where u, de. :11 .upplyemergercle, 
the deslruction or damp to plant, This •irsledition is bcsed on t•e Ii,1,·ed opl•ns 
equipne,11 or focil,kies would cisrupt /6510rner'shollnot ytheir|ice,seeof their presen·ly ovoloble for demand reduclion 
prod,ct or a· a n¤honally critic¤I es.enhol load reoui'ements n occordarce E makes allowonce, where possible, for produ,1, Ihernin,mumpowerreouired,0 with the formol *n NRS 048 9 Such |Ood 
preve'lt such domage Inoy be *ment folner lhon considered s·lecding 

reqv,rerneflls sholl be regalody Jood (or least requiremel Whils, al nn e&sen lal 2,6 ed lion 'ild·e554 the phased 
e·ie, two years} 9 pdoted hy *ecus¢omer intioduchon af iew demoid Blo,kou, resloratlen rn•r,cge,nen' 
I refled ooy chong. lo proce55es Ind/or lechologieG (#ch as lood limmra ..5 

The noional sy/em cperolor sholl be requirements wil .... 50 el¥ or fhe Ind smod me¢e·sh future edmons con be 
rehpons,6'e for developing. moin,/ining. environmen' Where o customer does not ex pecled 10 11/her emph¤5,5, 1he uss 01 
and le,ting D|ons for re5torIng Supp|yollorp Drovice 0"""'4 Iced requiremenl ie ihese lechnologis, lf©,0 load sheddigas 
*lonal blockoul lincldinglhe oval ability I censee snoll he ent,Rec lo oss,me 'hol g response to< sy,lememergeni Aso mo,e 
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brgered oPP·°a:h '0 curloil,ir loods er MV '¤0·e• wre,i, .50•h ,·,4•. I8·20 Awgue 4,pendlx A - 
ard LV feed ••.1rna.y of •he 

mi becorrr: possible, ¢his may ollow 2009 developm// 01 load forrecuced redu/lon 
c Liftoilment/sheddirgrequirement 121 NRS 048 9 Ed 1 (WG Droft 5; f E edn<ilY 5 Jppfr processes 

[]n 549*/ thot 'Ditr..more to Ihe .co:noiny Qua|i.,of 'Ip|¥- Lood Reduction 'actice,i 
(•ee Appendua S,•em ...FI'll /0,1105 old C.=/1 & Apperid. A illuslrot•5 1. progiessive &* *d Requirame,15 -,r 
ft Sys- irr,0,/crner,k in s notlcoal essent ol loud 10 .cognise /2 this code o.ly Emeron....p·en*= 20¢9 Ehe•dingth01 
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22nd AMEU Technical Convention 

Voltage power optimisation: energy efficient 
facilities for municipalities 
Effecllvely managing ond improving the power supply while ,/ving energy • a brief overview 0/ effie;ent safe and 
reliable volage management to deliver improved electricily power quali) w/h good energy saving, / a non disrupilve 
mannel. 

b> 'or, iblrlec Aber Op•Ir,· SO 

To do'.r -{]kirle signif:con¢ electrci'yerefgy 
5/'Ir,gs within or'y locilit' has ohen ineant 
-king eilher 'ignilicon• inifts in process 
Dicced•ro50 of moking mo,or loves·rrenfs 
ac,5• variouslerb•ologle' T•ie no,or,+¥ of 
4 wrings ir' elec ric ty h¤ie oflen come 

from ,#dudio,15 dowisliacm 0/the moins 

dislribLI,on roon· usually whieved wilh 
#e „e of lo, erierg• ighl bulm. complex 
morage,<'ent con'rol sy'tems, upgradirg 10 7 - : 
•ode·r e.L,prnert 1.1 costs lebi ·¢ ri,r. 
gh•,Ag cont.al %/ ·ns. motc- con'ral eis [7 

1* simple,nlhobve5 ·/ remind slof{ ro tiri 
off tlie ight,1 Fc. people rlo.eier •of 5,der 
Ful y-ddeol with.the gducl quo ityof power 
Ihot Ihey rece,vo from the gnd •n¢ Ihol ente.2 
Iheir buildirg. -L 
Mosi .cili·' mologers /1 billings, lort. 
w.orkshops, etc saldorr queslior the ele/ric® Ag I · 5, flgi phose vailege Jirr 5 
power q.* t.11// rete,ve ./. solie 
inexplicoble proberl Of ses. It" o bl Ii<e 
pulling low gfade petrol In your cor and then ercfqy,ovIng allorE as 09dwhen required able•© operoteeffert .01,•helween 20/ V»d 
seei•gy©uaregethriglessper•orma•ce. So. ond rea55u"gly'llin·heknowledge the. 253 ,•Fls 1 
how do ,ou get belter eleclricul fuel• when odoec lecl·,ologie5 ore been well proteeed 

I is not uncomrrio,1 for electricit, con·polll. wecily=,eon.vordord lei»pe·hai'l 0,1,led perie/opi,mol piwer) to set 4./9 essighily'.9.564/end available 
So»hyarevollage'aniSRJe' c-lhe :.N]tutor• bond tor o large properic' of 

Ever since Ob- low. scientists have Iried the•rcuslginer5 •rom the poll t c· firol deliye• 
vor,ous xeors 003 rn'thods t: manage Voltage lirnitiondse,viceleveli They do Il„s for c lew reason. 
'I:toge.Im Ihe wpply ond thu: eked e.. In L.Il' linel, when w. olug ill' 1,0 • Theyneed/ens..111/.cuoomefc··le 
so. Ags Howe•er, u.1 recen•ly the method' el·d ola pai·,culor ii slributic n feed e earicil mons most 01 /5 len'I q,le receives 
¢0 de th,3 have been uncertain. mlol vel' s/cier·Ic hiel• volloges (due to '/*agi 4 +bought obour how Ihe volloge evel 
IneH clen, and, e un'e oble, 1hus peqof,r@ drcpoverlhe d,kncec slnbuledl m ghI offed •he eficiency of ouF elecli,col 
Ihe wA,ole obiertive Forlunate y. lie Japanese • vollage equipment. We k"' thot Higher wken the •00"ge ./.5.ission produces 
9ove 5[,1·ied & problem. probobBy lawe. bec•use losses on le is fortoo eleclficit, companies high.Ight bulbsglow morebilgftly tror,•mis5,©n sistem50 so it soves Ihem tl•ev hod ·0 •ckle le,orne pressures on molorsheo•up,/vibrole (ond.·wrale),and ve' lo keeo the .ollog,9 high 
luel and energy pnces going beck well ov,r /' equ,prren- will ¤Iso breok *ith clorming • bwer voltages meon lea energy ond thus le'yeors age, tnot we 90. oce todo, Ine, (09d coslly) •gula·ki, whllst w tll der, low le= •anle. 
focu5/ a l' 01 0/nt¤n on twincornlig volt¤ges, Tvs will.licker ondmotom sfruggle , If ./ power *iliy odds /ore cust/mem cledru / supply voltage levels and quclit' "d pows,cly ove,heotlcurrent'Jfgr.e'c• |n / or ex:stinglead, Ihe,tend/ increas• 
And n resporne Ihey invenied and pedoded belween these two e•rernes, /augh. the,e is ¥©|togeE to ensuie si Jmcien, energy reacheS 
0 LD,qUP. •eChnology specifically dns,g9/to a|I newarid o volmge old rengs -dhin Ihich lee eflects cuslomer' ofe 

0 energy 000 Impf©ve elerli =11' SUFOI, „,ore sub·le and less no iceabli, le con M A. a corisequeace o large pr©godion Of 
quo ily - eflicien·ly on,1 reliably be,ely sign,4,0,2 in Arms 01 erm·gy efficierq inldl.str,al comumers Faceive hlighe. 14/„ 
The bene"of 111 8 approcch ,• coviou• in ano cost soviflqs required vo licge' b some It - Cll of '10 
fhal on .,1 re s,ic .o, id Ihen be able to be 'he Misol volt©ge bend, wilin /,ch /e 
modeene,gyelficient,noreh,1 Th s notonli South Airic o elect©IY p'e¥,der. de veril,fee simplilies,heDrablemw•h frinina dis.up·,¤,•, Qplimising voliages and power phase eleclrlcil¥, hos chonged In fecer•t wors 
bu• also ensures le w.ole Ic ill+y ond lis f,0,0 380 vk>400Y l/20 mor,¤gemenl Vs,ngiop•a• I 
equipmenlis rece:wing opt,nole,erg, This 230 V. plus of minus 5% (or +10)6,1 the w,0, doe,111 5 mean for o munic,polm· 
i' cddmor /4 In·poron' i 14 1 he incoming prescribec ronge wl'In which .1 eleclriccl Well. os molor powei usen they ore ver• 
5 tagpoweris'hancle¤nedup.r,dp•Dofed ecJ,prilentmu.*operalee#eciplv).Therelore likeivrece,ving„cess./·oges:c·:ign,fica/ 
lorlheapplicolionof on• furilierincremento oil single pnose elee·ic' dev ces must be pe'iods of 1,•e •often w,thoul know r,9 '11 
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It ,5 "timolec 'hol wihin the cities ana 

enwircis probot y,60% p us of,he Tocil:hes 

® €skom will be In Ihis over.yoltoge 5,k-ion The 

savings och eved will vor, wl'h lood trpe, 
______ 

aidtnee•entclover-vollogelevels 
350 - 

-he odded bere{ tslron, fl·eolherbnoions 
of such lechnology ore •60 oersJosrie 

300 
-- L- -IW.EI'nr.' Tip cclly. users .il see large savings or 

ef nded equipment life, lower maintenance 

250 coos. imoroved hormorics ard power 
factor. morowed phose allage balancirg, 
reduced ne•rol 200 currenti, anc c /1 /55 

produchor dcon •ime Sim larl# SUCE 

•ech"log• c " d as o voltoge "ns,en· 
150 

or . /protector. anc heice many moior 
corp crctions and large // ce weso Iso wse 

100 · / notonly for ener/y morage men+, b„ elx 

13:Z:Z:g:amz::imm:11=11: IP oted gaisiti'l e'lipirwri , ccrnoute, 

focil ties, •obo•ick ond the ike. 

-9/ g-oph n Fig 2 skows cr Eskorn 

tesled 5"7 African 
cg 2 AlerDge. em //offfes-weekdo' excrrple cf energy 

me¢suremenn belore ond ofier „ing 05 

technology THe dolo wos irdepencen,4 
meo'Jred ir Ave ininie kW consumption 

reodings. Vo|toges in this eKomple were 

reduced by an over¢/ of 8% 

How doesvoltageoptimising 
technology work? 

Il [illers. op·irr M ard noicges voltage /e 

clown loc pre-,e• level in ai effie er· relloble 

Eale ond ou·omofed monner In this woy. he 

V n P=V;/2 4 ·ed,ced ond energy iuved on 

your up5Iream 5vpp|, meier 

Mony people, Fo-ever ·bink thol ps 

red•cingthevolige IMI cnthehioh volloge 
tronsfcrmersidef woLId shll save B,bronliol 

gmounls 01 energy I im alra d ·his s •vrong 

1 and hos ©frei proved so by ernoiriccltudies 1 

n E,ope 1. these i.'Irces some 5..1 

Ec,ings •e L,deed ncde 4 c. ng 'is. 
bul 4 /VingS o:hieved ivere *ree 10 65 

tir,ieslowe. lhon if they hoc 5,r,101¥ iris//0 

4 3 
=!,gge#I•¢e,hnoog,equ»el ve ·Dge nonagemen'Me=hncog, "wrst"m 

VII·lge o le,TH?lionsforme. 50 wh¥'reThe e'ul' 

loads which . /'un,crooily con resell o •o much belter thon I- they hod wwd ULe[. 

Qnd ls is fhus wos/ing their own e•ergy 
defer ilt'/ct'-e Ir•ves¢miofs voltoge on ·he MV•nsforner2 

Whclthe u• I 
Jcp•nese h¤ve doMe lanc now 

Olso - 

uny o•he r mo,or corporcriers oqd W.tdo oltoge optim,5Cfill dolal. Prstit 'rar'loindun/V fran:former'.i·h 

n/ - ed /en ener/ /roducer, kflown 06 V© /Ogn power 41 in,sukion? Ine'e thon 5/ redudion copocily solhee,2,0 

.renow ':ing d cround le worl•S 10 Tne techm|09, 50Ve enefgyand loal . .lo 5%tnot wo. /le.crnoiogelios 

use .,ew lechnology t© 

ft't•do,n•:rE•: :•3,J:•111)6,/,c,•d,;1,©bgsdIn Jo LECIv,slt"cieX,/JuS"slod,•sest 
'he,r voltoges to a safe le t,rough /4,11 lop down ronges This Ke: 0.3% or less 1-8 enl e operanrg 

Indener 9¥ Thereare owersome 180 000 5/ level pre 

•'les oiou•d the world now be,el,Hing meanslho the '9 I oremonoged r,non, hecouie It li o :c·npletel, differan! 

AS/unic,po•iescie/6/energy wit,in Predelerrnined sale ronges /1 Ihus des,gn / Irail,lor,98, 1/,nnology 11 4 

Irowhis works able o· A hes· sorld stole one so re Iher F has,o 

•e%e•le.• e,suresoll equip","¢ 
1/ey moy bereludon op•emote 

midefi cielicy levels bul witlioct khe waw m•intenonce require,·•pnt5, ond 15 actually 

fesome,echnologyto helicustomerb•se '50'NA"JF·dlludu•tirg•ol+4 designectolos'beh•en,¥eorsl©50 yeors 

Cl•••'*=21.¢.3 ent lisfa,lo'ions in 50"h Africa /.Jh v,MucllY Cll /e say 9 moce ore possed 

• 
6""""lenc, acnons, end 8,condly, •SI°2117,•°2•e,I•,•,5,•"a'10"e't•• •fe•t•,•°•,•ir,i•M•'I;••r• •• *C,•• 
•rr cuitorners used •uch fachnolog' -*.K*... when ot *i·*rMJ. Ir I t•diTion/; trap.5-or,·•er 

en • 9•' 
'he•nsel•es (hen the rrun·clp•liti,35 w ••A,0/0 100*ors orl, calc,lo /d ord odded des gn /Fra of & reosons lo ca•s,de, •,• 

benefit directly from lowe• cu•lome• I,VA 
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*ot d yourene u, prodder c d irde, Imp dav.ri Ihe rtiur '401, to· 
ycu, 'heY,.4ll %11err 5eke' be wo¢•/ eneigY und "reSS,·91'/ /in 
91,05/uclore and *0• conmer *Incer·. sed ·0 do so 
ADemotilly, m J may even sl·am yo.,r .Ins|/rnier will i olhe. uselil 

Lightl(inelli'•the fl[%1 c(,mo.•r,v 'll,ln•d ./.t I. SOL,Ih ard your 'clt" e drop Could ¤Fecl then 0£'veae,y In oriyeve' nor 
**el * [in bhele; Il,Ining •hem nonogirg gie vo|lages b u Eingulor bo• le.el, but re+ner JSt tfocking 

the pre5tigiol,•2000 MKOM •TA •rd, far.,Atarding Iham down ila MVtronslormer lop•irgis like•to leod lu •,iu,iyother 
electrical dingers b the 'cili' and ise risk fcw on) willing 0 tike ith,rverrient' In erle,gy eff,[len' 
Sure people even top . cld len op,/ Ille tech,log, to oss,&1 
will' brown d Think ¢Dout i, 11 ·nokes seng 

.,ch Munitipality will be next to..ge,ve up./. Horc,re some 605,c differences witk r Ihetechrology I am discum,4 
In•,•erg• 11(>n• •,Ite, ligh·in•r undi Illn,lia,e pld,1•ed A •onsformor'S co:,5 ole wnlind Fioni copper coliduaors, ty=|W in 

1'21*im / rcurd w re ons i""glolor /,p The lopur,ae 46/ge i.wie,i•n•e for 20• year• p:1%u,ing d hf gh•er fulure 
rnonogemen, techrol•gy howell- L'ilises wide copper shaets of 

lii, all •o.iiI Arr,•a'/ 
thr highpm pos5ible Jurily Sheet produ/!Or IS OUISeurced to ·noior 
jopeneGe wpplieis v,• loige, 4 leah " urnle mochle' Toll,ng 

Light Kinelics · Lightmgthew@¥ tu s.ce·s up +0 800 i nin ./* veen 0,05 end 3 „m +ha, this is 
Soulh Africak Fulure Ir. ir•Li....wrapped Ground o ur,que , des,gredllo•ed silicon 

m 'cre 6/'M # 4 del,0-adin/ ore lne'#ded *Ich oa 
to gplier,le a 5trong Interng| mignetc lieldihoicss,sls in 'lancirg 
le „Il,Ti,rg ·iree phase suppl» while suppre'll 'armonics 11 I. 
0*9 49 401"s also Kp ony trans ents (spikes) 4,1 enlerirg 

. ...U '..1. 

-1 o bu,Iding. As o by·product Es so d slo·e lechnolcgy also,rnproyes 
power "or in a building 6, around 3% k 10% All of + s 'unc:hon 

. ·rle n convolled o.,10.ohee y n o x ellted sofi•ore method wh 

1 
e 

T od,uslir g "liges e:" 10 ms k Ihe o ot no l leye 1 

M•st o· 1 se,Ags 0,® yollage mon/emer' oie reop,sed *'Mwl 
inductioi motorE •nd ighhrg equlp,Tlel• Wllan yoL elf cienll¥ 
"rage the voltage lo me·0, ·1 w,nir the r rormol operating 
ronge, the Core and wind,x losies are s,gnitico /,reduced. They 

'12.Il 
thu. ful•rroreelfice,•tly, wilhess're,5, ondloglorger By fen,ov'r g 

.1 flie 11•ctuoling v©·ages, it s o .....-I#.....lon• I **I#• ik-/. d- rr• 
.Le,191• 

Ilriled pe'll)0 · A •'*peudric¥'I•OhaL, ih•lqge» • molon,u' 11 you keploccele,aling/no de,elcroling vou f cor. you will 
"../1/g..le...'itwope use nore fiel thon if you kepl o sleocly illrolll,1 •or Ih• someovet•ge 

*talED DEAL FOR S[REET 1 1,0]WAY, PARKING, sped Lighting "obene"greollybolhern king plunieok)!heir 
TUNNEL AND OVERPA55 LIGHTING de•gn voltage cid bfigh,nes5, so V ul 60111 cu„11 ond re,ve. , 

reduced .Id |Imp 1,te is irc m*la]* By 

0•onomi,5 

Good finonool Fturo grelhe key,nony„ccesslul adeptionolony 
energ"ovIng'echnolog'.Whds·son,e. ·omen·cuwamer5 rwy'lle' 
I,·nileds/Port for wirc end solarierhoologie, Ailh oo,bocks ofle• 01 
10 years ormore 1 rec sticG # inanY lechix}logY a doples are „ic / 

to look much moreclo,ely nt Ar shortenerm vium on investmen!· 

Here the news is good 05 u va|inge mo™]gernel¢ soluhor,5 4]r 0 
tfpical 6:cilrY .dl clk' relom 30% ord oe•e, cr lheiT ;rives•mer' 

07),gsversuscostpayb,•ckoMy„o.baid bole.,DnaIs 
lind ¢hs relurr ve.7 pe.wome for i mple one hil re oble, eHicient 
and ·green· solumin Iling 30 yec s. Comp¤red to m©$1 kno* 
lechnologies, thotthe"Ives'verage a live Yeor lifes'gri Ew le55. tv 
GCOrK)miLs(]revery,••mpelling, 

Impolon,ly volloge monagemen, Ig Ihe best sioling poln, to deon 
up you• energy supoly ond 50•. money. 0/ U do„ not preclude the 
oppor'undy •r,Implemen, mary olher energy all,c,eni producls on the 
morketiodoy[liker®torcolirolle,ondlight,ngcontrols,ster'•11 To 

the cor,lror* Ihese other lechnologies " perlo ,moncee•hanced by 
·i.,3 roble vogges and Ihei• 0,·in life e,pec"q •d"r,nve/men'In -£ 

LED rhem) „, likeWIse be imprcied 

Reieren,es 
. 

Ill Ing. Roterhon. El/tricit, M•rogen.. .. Energy 1..... Ene. 
Wo,Id, lc.oa• 3006 
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22nd AMEU Technical Convention _ 

Role of human risk-taking behaviour and 
legislative standards on electrical incidents 
South Alri,0 has, due 10 /s cultural, polmi«,1 ¤nd his/o rkal background. a for wider dIHerence in individd risk perception, 
end as such, ihis wouldhave a muill,e•er impd on hemlh and sofe' 4//S) mang/emen• fb¤no#ber wesfern countries 
The purpose 01 the , udy I fo determine whe, iniluence the individual's perception el risk hz on HAS p,acilies in ih0 
/*African electrical indust/· 

ty W,4em 1 du To#, ScHek 

In iniheeleckal naln•non=sand co»udion nlost electricol eng,r•ering environrilenls, ond professonollad# 'cnd tbe p,t*lion 
50„th I·,divi•un|5 Indus/ / Al.CO ofexpe,ience,/So'-i... usuolly perfor,n• Ig a certaill e*terf 

S®clull'·Inskson//own Wilh,I slimind Re:ew of Ihe Ilerolure 'e Nedricr moinle,0,•ce industry ic unique 
', would be od,onlogeous to ur,dersind hoiv 1 Ihe dor,ge 'I pol: I service prg.,ders Is 
"ecrr,"1 varken' percepikon of r.sk a'laws Has In me e/ed. c/ m.nmorlce .no'wam well 10 n Ibal the Ferceplion u[ 4,5 
h m 0, 11,3 to pelrn certe,n ,ob bn:lions dong•-% is The bli/Tic¤n eleanc• erirrering c.i •©t eg:ily Jc•d and Ihe result 
ine heallhy on' 5ale manner. The se'ccho'I If wilh exposi,ie ii•g he more ex•,eme ·90·,Ir /,Ir noinlenance eiviron,ilenl ,• fo<ed uniqi ie 
prOC95' I iriCJ5tne5 P.lons i© perfor. c.,loir tQsks Trimpop'Zimlo. |17]. p,oble•iE, w•,cl in ie; Jli• refleo on +he wider 
sh•uld Incorporole botk Ihe sper Ific ospeds I oroblem E facing eng,neering in Soufh Aflcu CUJ=•...... 
'he,obor dlhech0rocte'sliaofthnlindividil S.....ges... ...Inge ir le./.or 
&... Ihem bes, suiled to unde.ke such and fund,/ 0{ opprcillces, *F mcions and Acc©,4 ·0 Enner rid Mol,0,5 •994 os 
/912. :,y 5rr·,I'wood und Ihe Ineffectne implernentallon quoled '121 cvit„ol ,(,lues 

ailgineers ofed 11,e view about ./ TneY cite Ho·stedrrs 
4k pefee plion and Ihe indlvidu¤I s oill'*5 01 troning Dy seled,ve Sodor Eduiot on. 

coidil ors lk,I Ille •,olve of widing •r,uJrtainty 'caords HKS is rel<Ned 10 0 en'ncy ' a•id Tmi•,ig Awlhe,#.515[TAs) rnwlted,nc ihcs ' di:ecle ajur, riskpercep·on 
resm"ng,•ens,Uotioninopoff culor shoMogeollroined erg•eer ng&•1 Duel 
9, edbynotokirgthisin,oconsiderohor, the.5e.}adorsondlein/e/lvernonogen,ent Weber/0,•9• ,oc•lelhalnern·,and,{Ilue 

4 /"81- upprra/ 4 for,ible :CmpllorCe Of °PP|,cable /goslation ind stand[]rds, ·he In c given cultule /len„ the beh•vi••r •f 

/42/ords,/rentes¤lenderK¥©frats'onie or# 0'sewa ls delen©rofirp A sTLid• Inemb"c thul culture 9 eddilitn 10 0 
[2] I /•Crmine r. eventson. 

4cordirg rrs!=rsevermonygene/ni 'o Stronk, [14i fhe 04"vdas /1 conouded by Poiviren 

Indi.,duols¢©wom,HEcornprisao*0<090't'¥0 /re/0„0 elercalwadesmer, determined col/bu• Jolhe rraci,onof roo„ ,owue, ¤, , 
Iho• p ed,ocuticn• 0,eie nol rated os c 5erious c J|h. .1 ad,lpt]Iion C• ·ural rarnis c•,0, haie I 

;:,•••, /2•02:Ictii<snz,1 ,/0/Jilor 01 -0*,n/ 0·he,gl 3ireclinfluencecntheindivildual:/Mn/ 
Ihough' *=0*lotesthmelect•c*rov riskondtowholexlenlrilwillbeloke, 

090 knowledge rellted 1/ perceiving, bc close work 0.5ocialed 'isk ·hor Perez el ol 19! be ev• Ihott,e 'erne •h c 
nbering, sludyofcJItu. Fdorng, reg,on!'9' crld "e '5 risk is underest 'noled in ·,sk cnoly, s by d kcililute 

onoly,s©tionons undersionding 05 to v.her Theof/*compor,en' grr. 

e•<mciog why people behave ••, o sofe mon/„ 07 work 
Inte 'her hond. i' corcemed wl emot'ors or 
41,89.°fult./Lhonorrevuision Bolhoft·•e• DJe/thephys,colanviro,imenlof e,eer,ccl Cu|!Jr(,• v•••west,u,01|e/¢he wayinva„/, 

irceotionor donger ,5 Deople tnink „pd behave wheri foced w th 
compor,ents play ¤ crilicoi Fole,n Iwdiv,dul's mainteronce work.,hc an lia u 

fice ..loled ... -his .'pecl in linis 4 behaviour p •of,le 'loleo Callpe·ercero•he·tl an -he ,© C- V.nous CU|hj' Illroi•,oris, In the S./Ii 
Dn »no• 5ense SUCD•1 pos·ulole,thotreodion'riskcanbe Afrcon workploce, Ls "t mknowledged in 

"6"010.ens'f.410 fachnic¤[social/d 19 50'tl' Alric,r ele"ccl moinlenance HASsk•ges 

••hologic*JI quolilies of h€1!ords ¢10¢ ore ·,of argonisalk,•s ar·d mu•ic po' -ies c:,rvi expect 
•Cd'Iled in lechnico[n•ossess:renls. The o moo•ge H&$ I fl le sone :cr,lexi os clhef ,/01.ton/ behov,cur 

111'P ae™loped :©011:ries cue 10 'c oil""g Accord,ng 10 Strank, , I/] humon 'oclo„ 
o,tance / :ockl velues In rik perceplion H&6 reoled * urarecelined or,0 •31< ir•ernal foclors These c re affoding 

Occe/ace has Ihus becorne oppo fent. as a wida range /10* wi' 6/ the 
#Coid"glolu%ier[5],Pe'Pleoreor,0,19'ers , AN'killedwor"1 pe.cpoluil ph•5icai ondniar'ol 
m,8 cui••bililieB valuob |e rearce end 05 jib need m , 4 Ar exporld•90 econoin' of i///ils, Ille 11 'Iwence Cf q rre.il cid 

maine ined, by unde/waing the potentiol 
" I Allique.ulturolli•·elil sistem design ©95uch person's periormonce, 

Individucl hos / con//·e 10 0, Idents' flonal chofOC@rislics thal 
rhnnogernent 'll belle, c¤re for thls most . A •ow level 01 1/*.S.er,1 :i human cop,!01 Ind le .... s. 

A/"/olurgisedion//spopul"n infiue%uchinc,duals'bah'.002 

.'Ille .. le of al o.oni.ion . 

axposed·otechnology nv· To eeter·ni,ie ,// m/wtes an ndividual k 
Il. 1. r,sk perception '5 'rgued ' be I A worK lorce being exposed ul c la. pcce emer Alp itionolly o· ur,intent on•]IY behave 
quor,r•I,oble. an ,Irecsing number of sludies 1© complexte•nnology in • *lin 'isk toking monner t/re d o need 

•2022=,S :.•..,:•153 2112,2,1221 
-0'ntres •uch as Japan and Chinci bui 

devele,Ing ¢/untnes on 'he whole hove Deen one demold far ·elo•ed hw.nor, cop,¢ol pd 105 to do with Ike # 9 1]ehevioLr, Is 

ent,os irc,osed The prrmci mnis'ed + the hok or wnor of /hapic,ir 

<7I1N Theneed'o,resec.,ek.•,vele leade,sniptal g TAe role©/m,fen,er,alo/,ons iii ino/cnis. or 
•iITIC...10.+I. challengelie ntkied//loiner*of //d s 

monoge,ne'li 
|nd,•ohve of le,r' crease in/nous occidens *e Diocurerner,• and deve'upmen' of #eleg,c 

05 5/•nund &eud nan,es,T ,j•eonsc iaus./. 
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ICMel ICA .UN 5Alig .man 

*E ICMFF Ech MUN . E Me.. 

A....IN. I 12 r . 8 9,75 

50.'estio.ul,Nol 143 450 30 a4 689 

Respon• role (961 83 2,1 13 10,7 

•gle r Res,x•nie eIesfor•Fescm,ie 5'* 

18 c lact©• contribuling Ic ircider,ls not o wars cial ,/eniews,hal risK immed difle·enlly bv •r· ho rrn will - r ur aili J ns severilY, 0 9[1 h,Ince 
take. in' ..count. ,he dimen, on: rif contro !(•bility. volor,•arism, theseloclo,5/odd he luke·, Intoocro, 11*w 

dreodfulnes,on'wrethertlelypeolos•ore ur•ol•nge,theigJc ·•eoro.lilatwensk 
Accot ig ·0 McCIellclc M Fre Jc s eody i¥©rL 

kno- assessmenl 
sho'ed //peoples' molives for//they do 
i,eve..lifeo•le. uncorscious Miehell 7 indirmes "0*/hough phys,col R,5k is o : clnplex concepi t is ihe notur•I 

hc,m cr,rl be mruswred by ape ls usi•g 3,ec, c corteguer Le 01 cr,ir-,1,17, e•d is po ll of,urncn A U. Tee et al •11 delern·Ined ihot oost,•e meosgment +mok. P5yciosocial ri/ 15 less 'cliv•¥. 1, ,lean· di»Tent ·hings ie ciffe" ie,njorcemeril mol/+Bs velkers I peiorm 
ecgil¥ ce,culoted Afthcugh psychor,·8tlic ='95. peoMe, ond is inlinc,le ' linked 

Ihe,r /Es in . pers©.10 o hefe manner d 15 desirable 
obove negoti,·r· fc·in{£,ice,nents i, i tho, o;though i. nne cus' duld De devised torneosvre colled'eps'holo' 0'noug, 1.,0,/sgiveit 

Ihe sorre 04,corre rroybe oc'ieved suchplenorinierv, lheriskissocompe,ed thetrapping.006/:Il,vi•[15]Riskinlotolit• o nege·Ive 

clim/e wowld be creoted potclirilly cillngeoble. ·hot il s dificlt to I ar 0,11'nication is the 'rect of loss to orly 
Ine.••5•renccurotely Ancblect,ve masureof Olits as•/ r'te,m'of 'most impo.I 

Regard,Ig ilie gsue 0140/ fo c..... isk is Illere·ore diffic• - b oblcin, 6/ tha• 15 ,©i asset, humci resources, the Ibreol of loss o· 
./* . 'ie• e eniert. o person ilit ¥ely *9&/coesnote*,31 All ·nc·:on beeatily Ind .dun cmployee,niuring thernselve• or 
look&·Mwin¤dequ•e,orlockoft,ininpacd meaired is the sub,ectiye or percaived rs' 0*iers,% ase,ious nsk Iliot needsnonogenent *uaton. Tbs aspeciolopproplo·e training, 

Inle,enl on 
ec Jcaticn cla Ingfuchon being o pre fequ,5:h. Accoidir,g ta Wille 05 14/ed by Trimpop ond 
I 'clie-g hume. Pm' mejileappe- Zin/l• •1/I p.* .*. ·he' m. toking Research 
fre'J€.t|¥ In 'hc mn le,=p Iller'•t 31. oehoviourtiwofddthcli·aigetle.elof percal•ed 
Humor. rls< behov,our ·IM ,•volves mere ··c. rist This ·nears Iho• .rop'e v•ill belluve moie Somple *rolbm ond respon,e 0/ 
mereod:or ...lies. coullously orid ¤ccept fe•er ris KS when !hey -he 5cimple //m cors,hted / me,nbels of Foo lh,eulcnedc•dconi'Nly,4,illbeho•e 
Per¢*or./. the Weiern 'c - aron 1, 01 /8 1.5,4-0 "f 

r.o,c d,dr,gly •nd accep• h,eher •eve|5 of NA 
CertificJIed Mechor,col and Elearical 2,lginser' 

-he individu/l'spsychological make upoffects whenlhe, feehofeandsecure 5/lenond/lek 
o· Sow h AR,co (ICMEW, /e Soulb Atrican 

le,ro,·ude,ow,ord,H&5·nonogorn./in/he, 1131,031¢•lelliortl•subieeiveperceplion/,sk 
Electo:/Crtmeors#socidion IECA,4,·1[)u5 

acceptollce or reiedip of slandor' irnposed 5 the basi• lor r sk occeptollie reg¤rdless Of Ihe 
employ/3 of municipoliles 

en them To underslorid ,117 people accept ob,ectiveorovinlified iature Dey(21 found {MUN] electncol thc· 
depaMrron• 19 Ihp Soutnein Cope orld •he boulh cerfoin 9·d:s and rei fer' DAe, The,8 r5 c rteed The proboLI,iry orld se,€ffi•r / euch 'sk Uct.•r 
.*slilufe I Electricol to undo,lond the psy, + ologir/ proce=es ihal ore dpreir,red Ilirougn 91.2 ve rwol,enner,l of Engineers (SAJEE, 
Soulherr,Cope bre+ land chi' b e,lher re/c-ion o.occapilce 11 71 the iperi„,ced persons frorr ·he f sid ,n on 

Hum•• Mw a l]&S relates fe toctors i.terocrie orwifor neal. TH' c.mer:enre of ri' Toble 1 pre.nls +ple size of ·18 sompe st.to, Ihe 
ofiectirg psycholo", soc,clog„ ord 'e Ihe™is,idul,lionexpe•ler,-0··lep»,col Nmbe·olcnmple,edquesticnno,resincluded 
Dnthropolog, 01 nimor: Irdividial hurrion Ploper,/ oftbe s,u.for. 66 0161 0 process ".48/0.4.si: olle/ofc,Indlnere,response 
focorolio•/dez,an nl-ng ir ic,Ing©r / Imew,Ing ond unde/•andir/·ne polentiol of rotes relollve + eoch of the sample stroto 

re ecl,rg ris<5 re utes ·o ooth thF E=,ernol scc o specific aspects of the nst eni,ronmer includirg al'ieon 
er. ·©9. er, 03 we|| 05 thr Individuol..iets Risk con oe reloted 10 /,e probobil/ of an -ab'/ 2,/icates Ihe importance / 1 e 
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99nd AMEU Technical Convention 

Practical perspective of the RED business model 
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"c"/ fulther del•,d the ab,I® lo rec"r geogiaphil=/poly respcnsiblell thes.fe regional presence w,1 be enhonced through 
n the nedi,.m irm w, I be compronied. d 'trib,•tion of ele) c 1/ -0 'be solisfodion 01 geogipfulca' deployme,1 4 resources os 

fhe cusloirerB it ,5 thereiore essenlial ·ho• WilhinlheS„ull, A„conconte/,thechallenges close os oroctic/Ly postible *0 Ihe end 
Ihe wires ou5;ness nust be Ling le EDI ars well documenledallho/h wsioner t•ghtlY regulated 
and sublecled to we I de{,ned li•.eslment nol alwo•s apprep·,o•eJr ap.eled ./ Tke common suport em,s{]ged for,hefuture perc,ma'ce Ild rell/lily slordords. TIN· c'rrert,/ulry,5 0/Ingst omers g.ppling REDs anc Ihe srstem suppom ntertoce Is oop,knNon ord disparate •Irodu• with ion on acute skill, shortege of approprrole 

illusttted in Fig 1 
fai,Us, undefinvesirrenf 'chnology w li be leverogec ir Ihe +Jlute in pecole c•d 
¤@set5 Raghly one Il,Ird of •,res business Ihe negrly /7 Re,all ·c ensure o well , Alegrofed 

bJs dist.ibutors ness m * cipol ele Iricily ore curren I wilh good pwl.rn:ng cssels 
The eloil componenl of 'he business J 

experiencing serious f,nonci,I %*rns while Mhefm-opeloo¢ undiscimingled<,c£- 
rid» od the *il,es ielored / cu/omer musl 

Es'or, DIslf,bullon be provided to / cus.cmeri, ieloil€/i , equl|ly /*pe•lep.rg 
Weilges regord,nQ oop,oprlole levils 01 •ervice, energy Ircd ng. forecos•ing, ood gener©Mrs co generolors ond rencwoble 
mointenonce. ref,rbishmenlands/englenirg *.,con.jirg,lur,/*.be'arciry enprgy sipfiliers Since ihe wire• bus,neg 
of ke, irfro/,irl#re Thes chollenges have sem 1 levelt revenue nonogement. risk owns h niworks oDd associoted 02,5 d 
fronifesled in dislribulm not be,ig able 
to cor•,Elen•IY lic.ide 'dequale, re 1/Dle, 
d acceploble qui'lly / eleclricit? re'led 
mices. -he conseguence, ofthe ,nder The propoled U •1. s oil' on map C 
ir,ves mellt ir, Ihe e ectrici·y d,8rribu ici osseis 
and sifi Avelopl,ent a, surfo: rg und are 
deaKy den,0,•5*• hmlb on,ncrem Jn 
ov/ges ond cviromers demonstroting ago,ns• 
ur/lisfacto/sc•cedeli,e/. 

This intred,ction highlighks some o{ Ihe 
challenges whic. ra•5· be oddres* 11··oug'i 
the es•olish,rert 01. RE'It is tie-,6re 
esser,ial 4/·he •ut/e busine55 model 
musl leveroge +he 062' pac<sts 01 good 
pe.formonce, oad" ihe goosnd be Ilexible 
loo•commod•letnegeogmph„cold Aers,loi 
le respe€·ive RED oreas 

Proposed RED business madel 

The a eclricity d,striout,cr ird,Str, is by 
1/ n./re o. ass' imensi. b. ss. 70 Fig ' TA«opowd./h/mop 
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is e'senho| ./.-0 'o|ilic o le· mon/geinei. 
and inveslment plan sin place c ,d efi: sri, 
executed ........ .liobilily./.pl¥ ore 

• 
I cof'ecnlic¢ pe,formance/re/5{roiL 

3982: r,•sierreis 

raspet .e 

churges. The 
sto« represer, ig the .re' coinpor'ri,1 c ·ge 

bwiness ore 10·molly·ie most v/9 and - 
t•erebre by delauh the moln bu5,ne„ PU#- :wbc 

poinlfor wcsf o{ tke c Jsfomem end /Wic / 
7'ar,N.- lorge It is therefoee es5ent,•Ilh/'h,5 de[(]ull 

inle*=ce te Facored In whei sl•keholder ¤ i,d 
I .ED'll' ccmmunic'ions strategies 8 deve oped and 

rolf IE recruited,/ined ond ceployed 

Tbe dicgmm in •11 3 prov= an •11Lstratior 
I Ihe value cne i opplicable to c cassc wireb 

funeion .inin I modern electn<,4 dislr•buton 
'siness 

-"Pole'.8-1--* Value proposition 

41"n,ue,mawiti*dmih!•'onbusiness -'0'nne obove it '5 rleer t.ci thebus"ess 
9 2·Tbee"/0,"waimiloodus,•,2,£,Uen:/5,9 mocel envi,gged for the #Ure QED, vii oe 

in line with opprop low oes prochais ond 
be d Herent to Ihe cur" /sin®5b model 

deployed by most policiponti operating,p 
te current El in South Irica. The propobac 

b,siness model Mllcllow for focused cu•orrer 

atlenlon. clear occour•oblitie,0 goog 

goverr•ice oplimal resource utilisohon cic 

,PI•nning Brd• i > 'Heclive asset irai.Jgemeil r.,Al,efn,crp 
the Nde vil foCilitole busine55 process 

coN|ic'ionci optimir•or and•,er{or 
infra/ture Ind ne/or' recorb .relion 

w•ic vill lead 10 Imprc.ed divers,9 al 

energy rronagerne' Ullimo.ly •he cus*one. 

will kene·it iron ,-proved /.6,1,1, se.irils 
throvgh consoliclotign one o more pied,cluble 

FE/iED pricing s,grol 
1 9 dicgrom in Fig 4 PrO•1025 {]11 1||•S|,Olicir 
e the cu,rent le/ork con·iguraticn Ii/,5 
o dire=f resull of Ille currept ba,ness ,„odr 

deployed The oppo/nmes 10· co,•01,d/,or 

•Lf •74766•6650.-0•, ond lever,]gi/of point 01 suppl¥ oive'sity car 

be .e. in Fg 4 

......•1*-mAI'll./..I- There 15 nc aoubt that compe*ant people ploy 
I sign,Aco,1 role ir pro..ding leadersH o urid 
er,sure theefrectwe mc loging und operotirig ,{ 

--- omb usiness. The-uture RED.ore Ihe.eforenol 
excluded ·4 f,mihisrequirementond·•sekeor 

3 rhe 90 •le chou• *# # sk •,i• 6,ne],0,1 - 0 moje,n eklr•,4, 3,57,;buJian hws•,•£, 

cf•./.leadersnipw .1...I./erm,ne 
Ihe ex(lenl of SLIC.lul deliver, ir lerms ..e 
volue proposition 

-' - ... -'d. t• Read/nes' progress te dole 

Whle disassions ossocialed wil h ED 

: resl,ucturing has been clG©ing •cr c good 
riu,rber of Yeors, the RED estol/meni 

I .1 

/ I. Kne, otficiolly gtorled n knum 2004. 

: 333 
Th• v¤1•rtory -•urs J+he prOCeES ond /i. 

0-' / obsence Ae Ten Ii,™: pruibli,• logisla•idr 
hmve significontl, comolicated 'ls iourney. 

•IW ICE Despite the challenges, good progress hos 
beer mode since *he ab, imn' 01 EDI 

HodingE©nc Table' refledssond theke, 
. 14 mil,tores 

The loume, ahead 

-he *#. IOurre• will remoin compl. 
ond will col lor conmit,lent ond s*ong 

Imdership It is encour¤ging tc w,·9ess Ihe leyel 

-9· 4: Cu,:e ..•Ork{Wigwrohon whkl, s . dii•,f */I ..woe„r 'f•e,; modej *pl'oyed. 
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ot suppoM f,0-n vork,G key sTakenoide,i c id 
Enabling Sigrilficar,1 FrogruEs b, DgE Ir le,iri, ul ll•e RED C51oblishrner· Bill •·•1 the o dem©nstrolion / Ihi' is Ihal 147 of the 175 le...,inn ficl.ewoik w09./d / Cnhin£t on / # 7008 

electrk•c 0ributir• •unkipalilie3 howe signed 
A,se Tmn•ler Frnmewe,6 promulo,•ed and MMio,ol Treow,Y i.sued•he Final the occm,or -0 ihe coooeratike 'greerrer,1 
regi,laNons,n ALJgUSISMa Furlhermore le eleclricity bws,resse• I: T 

Cn 7 5ep-hc, 2007 theMuniripal hs.ul 1-1 ond Fvnction 1/FPF InJrlopol,1,65 0-e rlrigfenced •h,le Eskom 

Ac· lospinroulgoled .hicicoverg ·iesu./. pi n..nich will bc 
Dis·ribition s 98% inglenced 

oppielhe • 2,MI.Ve • •1,4,·.•e jj•w u, jocul At,lhoilio• 1•r ier.Ice, ic, dired The i.-I .%' 1/ depender•• Ii' 11/ RED 

withinlheir oreQ 01 16·1'dic,lo• Eslablishrrer,1 Ajond,i ,ndicolic,n,Ofe thr•ihi 
........110 ts/lishmer,¢ of Ihe iran... lbo.f Relot-5,ru<tu'e IT.Ri pleceollegislotion cald be prom/r eddwin·] 
RID. Appia.@cf Ihercle M 041* ion •*examplon.,h,J're,pp ®bl 2010 Ir Ilic inleim ED H..Idirgs MIl continue 

to scc¢'c mon#• I blus or . RED es/bl'hrreni n•odirc• 

.rlen•oiT[RS le.elan •401•!awing activiyes and the ne/+1/Ilons with the cu•rent 
• Reg,0.01 rro,•silioiol Labuur Reloto..... assel ow.Iiers to ensure a SmCoth tran';TIon frolr 
• Trons·eroler.,1.•ee, •le / Dc 'e cu·rerd 'Lsines:es tc the RED' 
1 Pf.Inmenland /,O .1,0.0:en,p•oyees wilin .. RED' 

Conclusion 

RED-abli,h-m Or,2:>Odeber2006 C0bi•r•conkr,AdiheiestructuringUIheED.,id It s essen icl lial the RED esliblis·•ment 
Ihe es!06!,Ehmen] Jf G,A •v•10 wall RE[h uion * node 

progrcm.e oe occeerale,In he ./.1 of 
I.,f,06i rn/Cal develop' •e CJSterners, the econc,m * 005,ness 

• Ir,4us. fill•nc....|de.elopec 5tab 'ti· The re5*'Curing :on i,e.·er take place 
• RE[)861.11/men•{romewole..=ped at the ./ . ·ne c.ret ills. ©wne's o. 
- U.:ailad'ED.bi .noll....pl./ Iherefore the tra,150:Hor, en:·iqlged 1, (le5'gr,ed • Pil'o'Id g.:erlinee. corrpars.hon ..d ...1 ..luo o. 

I i.ke int. r,•:counl Ihe inde F. of fremewo,•sd•loped 1/ r.re' 

• DEAL i&/ .... ossel OWn&, C.Storne,+ and the counlry ot 

· ....shme.....non./ructuiesrolled.. lorge The en¥,ronmed is reellor +re EDI 
" ihe i/5 4,1......541.' ig .................,1 ,cin•e•J,ing and !hee •s s•#£,en) sickeholder 

1• orrn5gion lo the coaverolrie cqree nenl su//1 To move fonord .ilh Ihe restr•ctur,nc 
• 'i null.,pllille'lre.irolence' progrc,ime 

t•ko. &iur ,5 92% ringlenc06 
• 56..£jnic,p•Nes/n/'lat,•s./e,nGr,;,Il.. Re'lerences 

• 8Lisiess'Inurl/ate.,develored/oddir.lhe 1] ED loldi./. ":I 'ir....r.• d,9tribul,•n nesel mailogerrenl'i. i,oround 
[2] ED holdings 2008 •.Ir' 8/.- 
[3] EDI Holl .gs 2008 •8u•,i•ci• P•tess ond 

•Me 1 Key m Me"es *'en's B# 
[4] Pole.,ch IST. 2009 •ED/H'.'50/10,s 

Invitation to pre-qualify 
Electrical and auxiliary power construction for the Kusile 
Power Station Project. 
As a rewit of,he Increa,Ing deand fo r electricity In Scul Africa· Es kor.1 Hold,ngs Limited ('·G,korn ) 
h. cominewed with a maior Bull Programme to Increase lt, electric,ty generating caparity 

Eskom wish/5 10 der,of, suitable con,ractors who have le epacity and el perience for the electrical 
ancl auxiliary power construction (including Cabilng Rackin' Earthing and Lighang) of 6 X SOOMW 
Ur ts (Boiler,Turbine and Generator 'ml as well as a common plan• consisong of coal plandiash 
pinc, water plant'U gas /"pherizer (MD). luel plant,and au'Niarys,stem' for the above 
mentioned plant through a pre-qmlificab process 

Reference Description Issue date aasGIU-••U--1 
CEO(K),2009•DJ•03 Ele/rical .d 23 Noie.bei Zoo¥ 05 Febi#6*.'Rt 

AU,l,2, 7 Telephone·+2711800 6534 
Power +27 11 8004162 
Con.•ucuon E·mail 420@e,kom co,za 

Should you wish to participate i n the pre-qualilkation proxess pieR mit the *b/te of Eskon, 
Holdings Limited bygoing to the followi.g link. 
http://mplmi /.e,kom.co/1/Underbulletin/,earch.a,p 

®€skom 
•ww esk'In.,0 za 
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22nd AMEU Technical Convention 

A fatality involving a subcontractor on a 
substation construction proiect 
The purpose 0, ihis briel „ /0 inlorm and highligh' 'he reed lor mor® stringent ientrols ,•ound risk osses•ment in 
operating procedures and training. Th/locus /,his paper Is •lk assessment on ce/gi n,onslru,lion regul/ions, whi,h 
in Ihh portlcular •ose sfud„ a Igik thereof resulted in 0 4.+emfy. The N•,1 qu„lion *hat is raised is "whoi ha• •I,ls in,iden, 
gel to do with electmol sal®4"· More altenlion should be glen to risk aszsment in other engineering fields in the 
construilion I ourele/ricelinfrost•ture· 

hy D.,¤yle 'ckl uM'Ic'Auze Mun cipol I 

Neptune subs·a·Ion Is o newly couruc•d 01 concrete b 'he plonneg •¥0/ 0/ 10 /. Gumede •01 Icier trw:or•ed the 
132 8 subsiolion locaid within ihe pon cleon the corcre¢e m Ker ore #e rn,xing 50rre coy +0 o noso,Inl i, Ilml,I]r,gO f 

0· Richords Boy Il ls owled und opeufed olerot 0. lud taer, cal,pleled Dubon. He <5 'dmill:d inlo ICU ard 
hi ·he 'Mhlothuze Munic,pol,ly. The At Ilir tirre cf the incident, 0111060.r oloced w a ver,lilator. Due to ex:ess ve 
subs'Olin 11 key in main•ainng ,] sfob'e 05sisting with /8 wing operation gre O'G unconfrc'"e b'@eulng on tae brol'. 
bupply of elec·ricil, lo tne e• *R,chards requeE,ec tc re uint'•le wilen,/econee-c Mr G 'mode owed 01·,0, on the 19 
Boy lood ard / providr 1.18 luture p©,ver wa being poured.ith the excepnor of// 'ovemoer )009 The Deporimeni & 
requi.eme·,ts of ihe por) end The poR Gum*de whc wos left "ne to clear Ihe Labcur were ng·,{led und or inspechol 
€™Dansion The sits,01'on Is nquipped ,uncrele -/ ful] mixe, i-/*•was cond'cted a. 
will, tge lofes· in high *ge swilchgeor Oncli ded Mr Surnedle climbed omo Ihe frone 
/chr,ology ord dve * 1 5 lo ation, 5 led, i of Ihe concrete m xer Mr Gunede's Outcome of Ihe •igh voltoge invesneoljon XLPE cables from or cverhead suier,isof, Mr KI,ozi ¥.10 .as standing 
line 40*e off poi. Guiede a way off. fleard ·,od switchcc a oid Mi, 

'cracking• on the con:rele 

Nep·une 96,01,on was cons'ructed o€ 901'nd Mr. Khozo Inned,ciel¥ nolced 11!*er in order to m•o·e 1. ler ir the 

I ler od of two bior /1 years betwee 91 Mf G ..de or, 14/ concieil rli•er .il mixi·/ d'Lm jocleor il· j/Lsbee•?assumed 

ILe years 2007 0/ 2009. The s,bstotion his nead wedged belween theircme of the ·ho• Mr Gurredeclimbe€ Mothe con„pte 

Ce#:10%/ed'ooprominenlpower rn,x€rond the hopper Mr<hozo togeme 17"xertonspect/eprogressof 'ecle*ing 

Pe(ectien,par,Ywmrclne•convaddle I '.IM .0 clher einplo,ee• Immed,ckl' operohor 

5 Jlion he con'truclior prolea Toccledoncullendedt"en, 5 0./med that .bile sturd ng o. Ihe 
Irwolved c fo,rly lorge ond complp: 0,/ The co9crete rmikef w { rsi 5-lched off /nie, nis {001 oc< demolly pre528 down 
el gineenr• comporie,1 Wfule h d ng M. Gunledc. 11 e noppe, M lhe operating *er, which cortroN The 

wnslowered M'Gu,red'wo'llerloweize n·o,emenlof·hehopper. No,realls ngwho· 
Actidentresultinginalleli' to the ground F rst old was „,meolole ¥ he had ck>ne, 112 hopper I hed w hior loo 
The ro,reS of 'he prl,·clp'e cor•rcdor. ndministe·ed one Ne•core 9' 1 wos much accelerution and icninec h s heal 
#e subcon'raclor ord lhe ideni fies of #he confict' Nemer€911/0/ed+Inescene 'goins' me hu·ia o' me concreM mixer, 
deceased anc his s.,per'/isor w thleld are wilin 10 minoles Po•,Ined,cs 5tcb lised which resJIted ,r 09 i.rned Mheod In,Lry 
due to sens,t,v,-,es sumunding ihe na·ure Mr Gumede o:le· wl"ch he •as -aken 10 0 The plctogrel.1, spe Fig 1) cnempls 10 
clihis irciden•· loca hosp,tolin Rick•rd, 807 111#Na*e the :Celle / Ille occident. 

he lo•es 01 'he prircip. Lo,•Iroctcf, 
tl e //oni/of {1, d Ihe identities / M 
dece/,ed and withheld 9,3 supe,yiso. a, e 

due 1/ srns,tivitles iLrround,ng the rolure 
of,his inciden' 
Site ¥.9, 

nome lepJv,)e s.bstatiol 

44* |4 November 2008 
I-3•1 W Tme of,ilcideit• 08•40 

•Pe o• inc ¤e•, lost tlne Inlug 

Secbon .L Co•crele bolch •lont 

Name /,„mo· v, G,rnede (not HI, 
reol narne• %4j. 

Nomeoituper••sor: Alr Khozo 
(nol hi• ieol 
na n. 

•ents of the acciden• 

Co 1 4 Novenbe' 2008, Mi Gumede's .......20.Ir'.4 # g 
11]sk for ihe doy.as *c p,{w,de orr'I• 
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Mi Gumedeliodbae„]rol,red crld deemed the supervision of •uct o concrele his forwl tr,ining 01 -he hazards 

co·npetent . operole or d clean Ihe m.0,? Yes,1 should. pe, u ning I 'B 'cfe oper©tion of 
tleconcre¢emxero·wosheve·bily 

c"crete mixer Ho had beer ope 'Ing ·he , It Mr Gulnede hoc oeen lound /0 be 
irlorned on s le? This queslion 

same conriele mlie•fo, 4 mir. Held conpelerl lo operate the concrete 
Motbeonswaredl 

m wer w,v did he /,rnD ap orto Ihe a·fr••ed ull &{=fety ond toolbc* tolks fro•e Ln he firsl pl¤Le? Unlonviolely • 1 com b€ noted 'ho• the prin(,pal 
Ihis Anolysls quesfion con neve· be •nswered contractor prc¥ided the satel, 
506 clause 7 15I of •he c•,islruction rpecificalion to 'e sub collrcctor 

• Whi wnstl."Inah,veelefttDeleonthe regulohon' 'lipul'les 111:1 •he princip' TI,e s•eclficalion s c ear thot o rlsk 
conciele IT,ixer * / 1,1 ine ..lace? cont'octori, 1/ en 5 Jrn 11,ot"eerno|oyee aise•sirenli• to be uidedoke,• ior 
15 ,1 foir le sov /.1 u single ildividuo s inlorn·ed / uny hozer,1 05 5/ulotee oil roleling moch ref, 
sMould undpriake 11.deoring of such 1.lhe risk 055/Nwne' belle Iny wor. • Probobly 14 m,%, 111;>orlonl fird 
I peceof......2 corrirrerices 

5 1901 0 Me inguarded hoppe, 
' t '05 6"n lound Ihut -here is no o Twel'norecord©for,riskossessm" ••eroting le.Br Sub clause 12 (3) of 

cperoling pfo¢edure·orthecle¤,ing Of done for /e ope·oling ©nd cleoning o 'e :onstruclion regulctions is clear 
Iheconcrete .Ixer !{suclar oper/1 ng thecorcreie wi•er SoconitheosEurned w *e safe use of or, belch ",t 
procedure exis-5, shoilld it clearly de{: ne tbot MI Gumedewos ,niorned 'reigh Theregol©Norreodsllotolldei,ce' 

used k) 310/ or slop tie b/ch ploll 
ore corltructed in such • mgnner lo 

preven· occiderta, slo,ting 
/ 1 (on be nole' ·hill'e ...Ir./tor 

hos now instclled o steel guord 
p " t<> prevent such 0,5 Ir L,iler. 

frc•occurringogoinon•I,i'Li|¥ 

• -SURGETEK® 
conp|ying #,19 Ihe i•.vruci,on 
..lolions 

• • S jb clouse 18 [4) .,e'.IM 'lates 
.. iho· al clanger€».3 movi'g pom o 

o Ii,Ker /'e ploce' b.ord reach 
cf cny person 6, .noms of doors, 
covers or 'imi or nieons ' iso 

A.EN'r krown loct tlol ci•ncro•e mixerg do 
iolho,ecnycoversors,m,ormeons 
ofofele..eore...imlin• 
onto Ihern li tnis is the:c•, the• 
once ago n the safe oppiot r. 
prece/ure as noled in 4 2 ob©ve 

... ••i,uld be clear on the supervision 
0·themi,erv.hle Deingoperatedor 
Cleoled 

• 50 h ·he DE'Mv.,ill M TT ques·icn roisec th. 

DI,ectl•htn,I,Uplol•£lloll we do nol poy enoug, atiention 
to *he sall of .Lf COISI.uc'ion 
Pliech? 90, nol . / 1 In /15 

BLITZ,iLI.I. KT poiticul. cose, no risk osse.ment 
P•011,¢•nn•gi,lor,•IC.•1., had beep comed oul. Inw licien 

rper'Ing proiecures and ./ini,g 
are clearly noled Were both the 
cliert or. princi,le contrac•or 
awo·e 01 ·he risks "sociated wil 

*'fle' thec v,1 eng,peelng .c.ponent of 
th,3 proed? 

11 01*I Conclullon 

11 cc 9 be concluded t,0· • •ingle ir•Ji,Idua 
should never underioke the clecning 
¤peration of o concrete mixer of this 
w /lone The 'isks ossocioid wilh the 
oped,on af 'he miker ¤Id ,& oss.}cloted 
rololing ond moving oa. s too high 
anc sho'Id be. super,rised 01 all limes 
Soll, 5..LI'cal Ins ./.Id eilsure I.· 
pit)cedureQ to ironoge risk asse55rne•t 
ore gdhered to 01 0|| t mes Al·hough our 
./. brie·ings focLIS 0,1 eJeclr•coJ solety 
regul•hons old opee,•ng 0,oceaures, 

0•ertion musl c150 be giver to safety 'rl 
Ihe conslruclior M elect·,col in-•st.ucturer 
-hic. includes .he, engineering 
discolines 
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Safety paper: an incident arising from an 
illegal electricity connection 
Es/m/1,£,Muniripoilliesdls,ribulingele©tri€igareal|experiencingel/c'r#ciwhefl, 
eleclricily ionneclion promoted me 10 5ubnlit Q safely popel. A/1*/en,gri•Inghor„/n,/4/ 

Ly Mork /3 11/dsoJ?, 8/dumen, Municrpal.fy 

0,1 Tuesday. 12 Moy 2009 I 05h30 fhe I urge old 'un c,po( fies '01 ,ove not ye Lostlyl 954 elecrM-ior• #cul[Iliketolbonk•heAMEU for w,16 031]pd OLA to [] Mnboilp [i on o proirl o{ this noli,re. 10 •illowirg 1ke house oMilio•es S •he 
i themb le Town.ip ...r doing so os iiI rm<./1, oppohwn ly 

eppro•ed I .bmi' ss ely popers '/ 4.1 ether i...„•e by NERSA ,0 TH' ele•Iricion noliced 20#Ic el,j,ic],rid, will t..0 v•ere sw,4 mu•ECrpo ities ®9 0 event s,mi,¤r enccuroge the thefl ¤f 4 M follip eleclric 9 house bound" fence incdefl,E Uccurfin9 n 'he,r ,•re• 
Smoll bills sporkh werp visil}le ,]1 col 
10'91 In /9 /'e wire, rriollng i '14 1. 
lencr hod oeen elec·ri•ally eierq sed 
./ eleaficlan rrn·ediate Isololed 
/9 wr' 200 A LV rj'{u'} breol,- SURETECH Mstruments 
iii 'Me Mini·Bul>5101," supplying 'he 

d 99 60 uses 

Ounrig Ihe inestigolion by Ihe n· JnICIPO[ 
elecqcc di·p.,Itmer•t, H wog foundll El#ille 
mighbourvios liegulip switched or osthe 
meter hed piev* iernoved end 
Ihe "pply switched"by the r,uni ipolily 
fortompeing Th•scoble •ad de•eloped 
0 611 5- the bose /1 the moto 1 kicker 
Plpe housing + w 11,9 ge,vice pole The 
rt' connect,09 g dene in s,th o 
9 ·70·,he house 'eNIe circu't breoker 
was unoble to Ii,p Bell' .operly farc86 
11·•e c. me••ion•*ended I •be 
mrtal ki kGr p,pes on the sliply®|ex 
Ihul Inergiling . prop* fcnce5 Ind -- - - - - 

elec"oculing Ihe colt:e when IhpY corne SURETECH HV/PA SURETECH NWPA 
1. colet.v•h tho•eirm opera'ing. &-cea tllkV 
shudder wher I. ........' the High Voltage HV/PA·'H •' PA 1 

wa: loter in le n,oir•Ing Whe, 1110 porents Personal Alert ad ck :dren were 0, //,r va, to work HV.PAIL F 
mid„nool. 

• For ALL p.ple working r,ear ele./. 
I bemb' 4©11 7 **i· es •a fjni' pru .JipmentfskiNed AND unskiled, H_Pg,Une 

rerAo•0c Illcgolcon•erlionb,noton•10 • Beeprateinc'.Ses.'en approaching 
i,veclectrica •edu•p ecuipil•er,t ...ril" the percentage losGes bul aise 10 •All/adcall,s./hes/Ni OFF 

Id,cole Ihese•dec•h #ocs• erte,Ing • leavilg MV •uid M P. 
• Worn on wrist 0 A shoulde, ilmess 4)-0 

Conclusion • Fmers forcoroaandelectileainoise .....2 - • 
42006,/dofs,ti.dumeni Vvnicipoli# 'Useonaily #Ilage...111'vacto 

760* 
1,0//abidloocompony,operf©rm L 

• ./.# Type ' · High skilled M m.lum, and 
I mele ludit to ouisource I. npered L·Lows/led operators 

La,ban 
meters Th,•pro•ecl hos preved to be ¥er¥ 
./.•lough fornpeld me/.3 Gie 5• Il HV/PA CAN SAVE 
repeedoncdoilybosls YOUR LIFE DJ,I,nce!.j 
Cenerolly free eleer,clly „ obused. so f 
a loiect ./.s rolure .... wl' le 
lollcw••9 SURE Engineering ec 
• Reduces ele[+riLI|y |OSses. POGo:,63 Steenberg, Cape TOW' 7947 
I Reduce' lhe i,sk 01 ele.roc.lion due Te' 021-707 9525. Far·021 70191/ 

to unsafe elecm¢¤ conneclions Erna,1 Lotgasur*gfUQQ= Webs,le htt) 6'ww/.suretech.,9.,a 2 
0 Reduces Ihe lood an the 'Blwork 

AMEU .3 Proce/'ll¥ loop 
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Safety... can it be regulated? 
I h"ebeen,"alved ininves,igaling a number ai ;niernal 0/idenisover 'number of yeari. Ilis us"Ily "iIi "/to 
alish Ihete,hniial iouses lorte m,idenulhaitook ploce as Ihere gre regulglions in /1/cethot guide aninvitigolion 
to moke cerloin conclusions I have ah-oy, le' fhatihere were underlying lacls thal had er,inlluence on /"«idents 
and I decided 10 Investigate the underlying rouses. In doing the resear•the quesnon I asked myself was "Can solely be 
Fegulcied" By Phe conclusion some W "u moy nuree w"h me ond some moy noi but it in /he end. I Stimuifuled delcie 
oround $/Ig, Ihen 1 will hove a<hieved my goal. 

hy ka 2/ n Femer. 03.dfo ro C I M unic,pohr, 

5outh Africo i5 one of the most regulated ser,I: to ensu e hai overlood,ng cd noi Inair,kinec was correc,Ii isololed. eolhed 
coun*r 0 in the world when it COM. 10 lie IIci. 0/ borricaded 

st 4, The O cc upolional Heolt. or d Sc *ty On ihe day of le occident the decision All workers niolved received ·he 
Act is a co'prehensive collelion of lows was taken 10 cloM ·he two -0 n breckers nonlol snety lalk Failgate,i be:ore work 
wd regulot cis, wi:h o•er 23 regulal ons simultgneobs|i or,1 0 fre Eli load. •orninenced. 

end fub·r€gy,INons rhar con#'01 "ho• 
While Inder soma 'Ircum•anceS such Who ond Where• Ore / the workers leit / p Whol, When hernc,ded orec 

sofel, is 
procedurn, imp:emented. c oulo he (ors,dpied, It thould wl houl pe'nission 10 Iallevo h mielt On 
never have been consicered on this circuit arning he :limbed over le barricading 

5.reer .1 sech comp.ehensive "s in forthe 6,0.ingrels... I: le I ve sec¢ on ........bed 
p ace. for le ./or no accidents should • No· hu"rly possio e /0 cl[)5. Me o I ve s'Fuctu·e ond rrode collic, Ihe 
OCC breakerolthe 82©0 sanletinle 'ulervisIng electriciari vios uril•. / 
B "ed " ask #he cue:16" 'Then why do ' The cobies com 99 " full bod were whot was 90'oer g as ne wu' occuplec 
accide,5 5/ occu,2 cl diffe·ent size, $ 'ther wor< 

I Thebre...wereafd,lfefentralings. 
Oneo•lheu5 Ja| re•sDisprovided n recen' -he overr,<dirg luc•o•,r this cose was ¢hai 
Yecrs ,s, 'it shoG·ki be amembewed #haiout Theavemding 60 wos 40* neithef nra 0- M •us Me end of ·he Joy ond de people 
lie5./.ork/rce.....Inled.Ni.lined ·hefeed//coulclok/·holl|lood r,volved were concomed wl corrpiering rill 
orld poody skihed" Ihe work Cs quickly With the ir.rusn / c„ren¢ c.ne of -he 03 0 ossible so Ihot •hey 

would be cunplelf bynormol·ime In'hel:!rers"arhove,renwilhBufjo• brecke' fojed cous'ng e,'ens,ve domago 
City, I have been irvolved ina lumber totne equime,1 3/'he //cent breakers he *rs leodinn•# o€cider• wer• 
¢, Inifnal accide/ in¥esl gallons. I Habe Sodly, m/10, Iniuries ols, oicLrred to one • The labouer ir,voh,ed did nc· Qill,iw ·ht. 
conducted fur•er reseorch into recerl of·he operok)rs correct priced...when lecvirg]nc 
occidents thot howe oc:cur ed 1 06. 1.<dus,7 retrnir' lo the#Of•t area 

The loclors leor]•ng to 1his oc•,de,1 were 
I hove lo • The o Ked bey ondlhe normaltech n,col bari,codlig • Time 'elo·ed tokir/ 1 'orl 

'as cut k> fe, wce ignored 

reasons to recc' .conclusion a.,loge lime Wbile ihe in,ention . . /0 Proper supe...,or b„ thee ectric,¤I' 
In "e electricolincust' acciden s cre o good the r... ..lk for •eniselvel I choge 

M cr concern becowe -hile electrc,Ty , Not all the eng,neoung lock)'S *re , Ignoling gener' sotely 
swi·c'ing ¢he under normit cordiliors ¢oken Ir,to amobr,1 w·•en i, usuily 0, • Tine 

un/2 force, Lnder fou'/ conditio#B if lood 

becornes g vefy visible one de-e • Ignoring general safet' Pers/-1 

force wh:bus voll, sods,ode/hoririury. f./crn' The persornel iovolved in th,5 •.ccidenl 1,00 
cof©stioh dorroge lo equipment cnd/ Inal Ye'" cf e.£©erienie. The labow¥4 
or 'oss o• income lo bon· fhe ut,!i•• ond TI a pmonriel irvolved in ris occidom I. 20 ieor' ./ .perience i n Ils lipe Me well qu•lified - eng,•ral and 'erior consumers of .ork The electricon hod over 50 Feon alecl· cian Tbo, h{Id ovar 20 yea.3 expe,nre To illustro & 91 conclu:ion I will discuss 'ree e*pe.ierce .se. •hem 
of•he.«idertsthleseorched. The Ack 

.e relevol· clou• ond regulolions tho' 
Aicldenl 1: Unsale swilchIng show c •ve prevenier th,2 occident are Tne felevan' clalise ond reg/ohons thi 
proiedull GS 'J ..6 bhould huve preven¢ed $ , 0¢£ de,?1 ore 

as 10110.S 
-his occidert involved two opera·ors thol* Th/AcK 

-re pe.forn.irg switching, iue o lm. . Clouse]4GeneroIDwlewIEr,lplo,ees • Clcuse l# Cenerol Dutiesol Enic'09" 
01 ond theneed Work lo return cor,sumers io sen =e ¤1 'Work 

normol swilching procedures -re nok , The Regulal cn 15 Gon•rol Malchinery • The Regulolion 1 5 Gene 01 Moch nerY 
411'wed regu|0 011• < suses 3 1, 4 hurd 4 I Reg/ohons Clouse 3 1 

Normilly the circulls being switcled Acddent/: Bor•Imdingond Aicldent Incorrecl hot line lapping would have hoc 011 down,,reg# loads supe,•ision procedure 
disconiected The mo mir feeders would 
Ihen ·love been /la•ed or,}o n= lood w Thsmident occured d Jr,r@ wba· should A contro:„ *05 :©rrr,·issiored to bulld 
c mucf ,educed lood The downs/reom have been "ormo!/ro",ie moinl"""' a nev· I,re He wvcs prowded 4 + o j n,0 
load would hme been slowly re·urrad 1/ of c 66 W 500,1,11 ycfd The om to be ink)frnalion c complete h,5 osi 
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O, tom.|efor Ne requesteo /,1 inspech,•9 4,/ Isgru,ilcr For 1%§*BWA #eir•eflionhel•¤dre•ovedc his*ic,dea•Mf-rle,ine 

During + e inspectlon il wos ;lurio th' line JQmpers q.d not beer 
3 Ic led The con!,actor wos indruded M inuc 11/ dornpers 10 

- 

9 c time tlie nom·al locedure of testing c·,d inste'li·ig eor,hs •vare 
9. orec The con·,ocorproceeded ·0 insloll ·,edomperQ Furtherdowl 
Ihe Ii- I W,e gle .. 11 1.8 ./* beal msde Ine .ing . # 
lieloppiner,ielhod Theconincorhadr/b/en //„edliatilie 
Arie tic been mode five :5 his wos doic w houf fillowing norrnal 
proccdures. The eitrodorwis eler roculrd 

The over, ding 41/or n ·Mis cose wes Ihol it wos cbs lo ne and o{ 
ded* alid lh, Fieople invo(,ed were co,emed h co•*ting 0, 
le wor< os q.,c<1% 05 pmible so ·go· they uould be conplete by 
normaltima. 

The 'clurs (coding tothis occidenfs were· 

• The c©9truder,Ind nal conoleted . work 05..ded, 

• The line ..s enernisedwilhoutlollowingthe corrud /raceduls 
• On re·'ming lo the le tile con!,ocio did rol folln. Il•o coriect 

p•ocedurs, 
• 1.In.gene/15'll 
. Time+ 

Peac•illi 

lee.kions Involve- in Ihisar, identhad rion¥,00,5 upenence 
between Iherr Over * rs exprence pAMF- .u, 
The Aa 

The relrvoilt clouse •nd regulolion5 ,bal Slel,Id 11,ive o•evenfed •his 
accide'il - ore • [ollow• Ul-. 

• C|cls' 11 Gere,ol DLJ ... Employe. / .ork 

• TheR,Jul'lon 15Gener'IMochineIReguTalions. Cliuse 3 T .. 
Conclusion 

THe reasonprwded ir ihe im,due,un r Jibr,uidi e ren ernbe,ed 4/ 4• 4 Ourpream b'uneduayed, ree froinedondpcol/,6•1 's ,1 

in p,ovidjng *e conclu,or / m, Fes-orch Itried lo lock beyond the 
rK>.mal khn,c¤ rauson. I looked 31 •I·e Jnde•ying root coul ·0 on5,·ve 
•le qUE;St,Oa •rhen whydo occklerrd=' 

-0 ane/ /5 98" 1 asked wh• sofely /IlE ' c,ic 1 ne 

E'!0,1. 

• 11's ·,1.. time Iker t. do I lib properly Ck 
• "s:newmk 'Ihiwe 'ppj"Dthe work 

I Jelie- weneed torelumko old lire va|Le of shorin' knowledge, 
//0/ilide ,·id pr de [11,5 go' lor boill rhe Implo,er oid Phe 
ENT,ployee Weshould.ovic-oyfromt•eolt,Jdeof [•ege•ped 
for8 bud rhOKS *•you gax -,2 fo ,]n 0 ",6 / 7bepr26 
,9 %•¤1 j do ond wi•• •oke the i,ne i nred •0 d¤ •he 106 

•ighf · 

• TheemploYershould /5 hove on alt,tude of sh[>¥,ng gratiluda 
10 Ihose ihot do/o. pride in Ilieir work and cor,1009y 

In ·. final 0.01// 1 believe the ....rio the· ..tion •Con .Fely 
be Head Office : 

reguloled"? i'No 
Johannesburg 

The reg Jiofions oie i. p•oce ¤id mc•i• occidenl• •oke FJoCe J. Tel (011) 288.0000 
#*vention ofiheseregulotions Fax. (011) 673-2043 
5O4ely Should be inherenl to '11 wofkgis. It should be re entoreed E-mail' ebm@ebm.co.za 
cref and Dier as p,•rf o[ on going Naining. N 5.lould be unce*. 
by oll Ind w.ile 501,ity is eve,•al,e's regpen: oili'y, uhirnotely pe7Sonal PIetermaritzburg 
re:pol.sibilily remoi•s ihot of *e i, dividual Tel' (033) 343-1284 
S<*kiseve.ne'irespons.* Cape Town East London 

Tel (021)555.1920 Te: 
AM[u 

(043)726-0332 
•ocaed,gq,2•9 115 , 
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Safety operations on medium 
voltage switchgear 
|t |S |mportont•+,en operating on medium voltage equipment th•,t we .low the sal€4 rules Ind 'Pe#Ing regulation• 
In order 1/ be safe, This poper/over, gener/sole operations o. medium voltege equipment and looks at the ospec,5 
/ swil¢hing, isolating, lesting and eadhing, 0 well m v,Irious typeB 01 nledium voltage leslers and lheir us,lge. 

bi, Pol G©150 4,2.,p, Piojec,io. c./ Con#01 

*"83 / oper"4 M ele,•,iml c:ressoislesandundeirilols, wleraheoi- 1 is 'npcion- /0 ulder'.,Id 'e neoning 
equipment bvi•duoordlul'' me' ".rn c Ihe conce/,solo ' since i•olotion is ·he 
There Gre f proc™uheredongerous operot:onol·,Iont s vet,pes of hozordsussocialed wilh Ale¢ba;,ia/ hozoids rende.ed w'e'or perso ns,0 wo,k on the ope.olior of ele•·ric•I eguipment 

Elec:lritly is often 05ed 10 - rr'"hiper> • Eleck cal shock E.enafterisolo'laacoble or:opoci•or, or 
*ing mcchinery and movirg o•rts cre olher sininler device cor reloir o dor,Tr ' • Eleck 01 b'rns 
alwoys o souce ,+ donger, Glwaysensui• tict charge ond'herefore, Ihe, n ust be regorded 

• Fire oid explosion guo·05 a·e in pace Moke sureihe machine 05 clive until discharged 
• Heal build 'p mu m wa/Ing on connd be lurrwo on The term live Is not oilv uspd In connec·,07 
• Mecha'<01 4/zords •ilho• bour k,lowledge ./.lectricc apporatvs butols/to•c'crol 

0 .essel Electricify or pip... 'r de· pr/5sure. e g L E;e/r:ca] sbock live •·eorn lire 

hera i' 90 wcy ·I lall il o• eleclricoi Beco use there,5 0 sericus Ihreat o f loshove· 
ISITE 

cond•ctof orle,minc| is o|.1 840:A, IL5· ty looking arcing, e I whe,1 -D 'fr'g rn c nred,t,r, 
0·ir r #ould beleated voltoqe en,lroniner,1 lower .oltgaes tend Theocronym El-Eegr; hoodeptedlo,ssisi us,/ on opprop•,ole 
cpore.·esl tester. Thereo;Ter , /oulo be to & irealed with less ·emed li must be wi™ the correa •equence of •witcning 
made sofe enerroe./1.1.'llage/5|OW.'50' OFerotions iii such g morinerihcl E cannot 
be elergised by •vithacurrer.*30m...concgus€/Splly,(-1 someone ele wh W ,+ i. ·Ideril,17//cor.ecto•eratinglocolon 

and./or•8clinslelibrille'•o•, being worked on. , · Iden,ir, f./ correc} oper/#/ev•ce 
1 be biggest danger c electr city is thot I ve 5 - Sw,Icll 

Eleclricol turns ood dead oppciaus ore irdis•ingu"lioble I - Isolu'e 

Wi}h med,un· volrage from each 'her T./fure, oppgrwus rre H not necesic,7 10 T - Telt 
touch r.embe©scumed dead, 1 15 o corductor or terminal in orde 01•*sprebune ' 10 - Sal al ve Thi• cen caly, 6£ ascerfoined E 

Dy lesfing gel bwmed, Air d©es nol norm' ly '¤rid•ct 
electrica, howe)r, wilhthe¤ppypdo'eoppro,yed,e™oroy,he • 'deni,frthecorrecisubslu•lor/SS/c when o person gets too 

connecili , 
closetoor Ider,;1/9 aiectricor wii tholis,1/ f .sence 0104,5//leort' 148 cor'eci ppery c•fow" bi"ked 

!50|OIOr. 
1,15ul€]led, the ¤ir con oreak down und-orm EleclricilY con ,ump g,]ps, which means thot 

• 5./. - 9 conda,+Ir:g pu l. bet.vae,1 1/. lo w/ 1 I, not even recess„ry to touch o /edium open the Ii'Jil bre.er 
•Sook>r 

Co. and......0.5..electficolenergy .c.togecold'do'inorde logethur re•y 
, 

oid have/aol resul·,1 'solole „e c„=:ui• breoke• by re eose il after power h/been 'uned appoming Too' ose con rock,99 0 J" dom. 
off and #ould. Ihere/re, be disch.rged *ere/ore. 2. re€es=y / mo,uj. dose 

I 
belofe work €ommees. prox,inity di5•1CeS les]-using//Groved./1/ged/€c¢o[ 

• Forth -connect 'He, t vely io e.....g Fire ond ex' asion C•:0 pax,mie te·rect mitod. 

Ther. sgreol dange, 01 lire n„d explosion Close ormit, isthe ir,n,murr cls'ance o.y swilh 

when working witl• mer, JITI volfoge por• ol £, pe8Do'S bed> or work loe rr,y 
Ci,cu ' bTeokers cal yunearlhed. borel)/cor,duch . be 

the ...d n equpmeN. le k> lorge Igu IE currer,ts enciouchloor seyer,1 
d..ent woys, rem/le 

4 :or ...r/'ill 15 Ilow in the m 4 Od c rail 0' Om wneom,ed ed unscreencd MV/HV reccmmended 
breaker5 0(8/ 0 -id od m rn sub strions conoweor 

&/53//rligma"pcne'$ R/Nposea In/wof thed'noers,JI'cussed#rl'er, Ils 'CC•my 
p"kuln' Thre']1 Ope.rnfor orrar "' 0,50 ' obious 1,0, .ork ""ct '83"131' be done • Ele<vic", re"pon/c£0/ 5•ifth 
cou" f'All,en ng up ocob e whistlhe c/,"wo/crallor•Ipl•rt. • Mochor.:olly - 6, pu'hing . p bul•ol other end is eolled lor Insionce 

Roled 
Mewbuldlco vollage Cl,C,once 

Le'lll:V 0.2 n Heof con build lip Irl W,feS A ligh,we,gh. 
extens,0.]modgetshotivbanusedforheov, _Efrding?l ky bu• ratexceeding 33 kV 0,43. 
d,9 service A¥oid "ing exlens M leodB Exceeding 33 W but notexceading 132 kv 1.45. 
/ 0||r |1 possible I{ ¢hey niust be used. Exceeding 132 k•< bul noiexceed,ng 275 le 2.35 m 
enture te, can coff, /e curfenf w /0/ 
overheoling [10 M #f ng "e memead, '* ; A+·irihium democe lor gWe 4,1/ 
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• Irre Ii.cuit breakel .... e,1.rgencY C....' I.rb A pos,N/l oile sysiern under test o.de, trip bulk>ns 
in t• ort©t ped netern'irie / ii il ' 

where g roinund/ornppc,ofuScan be 0-deo/(itisreconmendedthotole 
gau,ec•• #ed, 6-ec, and eorlled ouo bje o„d '•9"1 ""1,01," is us 
• ,f¥.E Reni...peruli,goonpl Whe• .loting, the equcme. musl be The•elive+•lersorema ctured,i' I 

• Reliete operuling 30Ialed, from dII p©5sible Npes -5 0-,2 L. de. 5.Jurca, of di•[erent S type Tor ce energv. •se on 

nof " ejeclnub, 1 herefore, • ./DA (%.7,5ory) i·.e Inu/ corsider sw*rigeor Lt•pe/ugeonove•ker.dlineb 
mel owing....lhazardoutenerg¥ard Ph.cse Circl. t hipokers should be opened rENrio»r 'am·Gous ./stinces co.mpo,il•/phisi•, 5•Irks (live 

.ers ... &.. Il c.mic' 510 I. p|,]:e Used'Ws'th.'Cirl./.re,i,pl••53 
Icc•Il• •ainrdoJs ¤1 tle ,•unel, Iher itis ro•orn•rcnded e9,2 gy Eiectilrol, * pneurnQ, c mch other, A phnse iomparoTorsho••0 hydraulic, that Nied (sp·ings, ballefie•I, he used the 'r phas...Impo·isonond opp opr otc per50·,/ prctecil.e nol Folenm 'bF .die of pos,jion,I. bes U 
equipmenf /8,8 worn Iflos• sultl. :'foge .e•dic. 

wa·Br: steonil, .diclion 

Mini sub #ions 6955) ord lig moii PAcs,rg i of firg & flazordes %5*in' 9 (305cs vcaours. 
p.ne#RMP;'gre opened,nan'014 5 .0,0 fiquids, d.sls.,th'ke pe'lic ' couieirc,9 [tis essrnt'l icphoseir meoium 
©pprOR volloge loleoperm Ing bl. The T 04 to or 1111 4 ixic.=cro5128. flanmble sQuiprnenl prior·o the'mr'formercon be e'ergisingcote cir¢v,15, "pplicd wilh " rcuil 

All Rul 6reoker l'• 00•,Prner· ir,Jst hove I© wr., enium the correc obaie 
or fubes rolchop whel 

oic opennc by pashing o 
oroL'cure. for isolotion: ·heGe procpdure' ele syslerns oie,zintained bulton and erended. un I ie f•ant 01 lie unit -* Iso 
will ge, o" be step by sle' acco, 21·oF!10. le Electrral mhosing should bc cono.,cte' suppl,cd . on e ectr 31 rcirole operaling 
Srs·am, 'or· 0, aquinme.1/ rs R, be '50//d when devicer tne some us# circu,lbreaker 
anN kep•sofe • Ne- equ,Arrer- is ins/01!ed. 'hich 

14/1.e 
lili breolig inlo ase /1 ele=lri•,il iecess,loles isolohon, I tes· o ring leed, 

e.g. iieivsub208:•n• Isolutiai miris ohywcully dizon,le:ling for voltoge mus+ be curried ou, with an 

the opperols from oll Foss,ble sources 01 oppruprilte opo,¤,I • 
lester lo .sure ./ A.eilbe repo.to oillot'e whicniorms 

ele:Ic. 01 plle,11,/I hy #e Q rir'g feed. mc ins pd/o· porl op®roks ore .deod 
, 

• Openingond/crrer,ov,n,01+uses Whcnevero coble 'hic' trms pon / 0 
Surnmo• ring leed,• • iermin3ted Opening 01 Ii,iks 

I 
• Tke'wedpersonpi.ni£•J, With,diowolof huck type switchgeor .exi.............se.* 

i#ion 'ccord ing k the ru es and £ leing ,t'ined end/cr lermina·ed 
• -ock off god apply danger // reg• •tiors Conl-o| ooints m•sl be locked 

0/"gpersoralloc<. Dongertogsmust Voll' detacio. wr=,mity,e*. Used e 
5ecu,I m po,$ ...• All points be opplied •o oll points of isc ollor oiernead lines This losie, doe• rot hove 01'solutio' shes/be orker ollb,lne locomeirt©cortocl.,+ •hecon•uar 
app|i¢Ctio,• of ¤ pe,sonci lock lo preve. The ocking of control poirils Ji•d Jrder 'est te de-er,r.i·,e 11 11 15 live or dc.ed. 
inodver.'I ope,olici• Df ihe moirs or opplico·ionoidongertags smenhcl foi Il delects 1, e mounetic field ond There'¢,e 
Ceporo·us ast/,solatonard so|otionwill,ic·he ontuorkson w.ecnd unwee, ed 

deemed complete untilt9ose requirements conducIrs. 
Denger.. .e use of longer fogs is or,·net. 
(]n essental por oft•e,6010•ion There process ore .0 iest fo il,+Ies to test the coble 

Dengerlegs,4,1dbeappiedcliheswl•Ch Lock,ng./Loilive 5*iurer. 16 leod before lorilip. on o. MSS/RIP, 
0· coi)lei gear.hich has been 'ololed however. m031 moder n uni}s All lie l/n .ould be ¤cked c oH & re svpplied 1• th 
in order to enoole pe,sons I work on LE[)s. indit•lir' 10]he cable ,5 I ve Ihe oerseno! lock Coble shJMers should be or der, 
e|eclilm eppo.ctus orcoild':lors scfelit m 'hese should be used os a gud' e 

c Icssed cs k 5rro M 05 the cable cculd be 
by no,4,19 persors Ih•1 w. s being wher, f,Reici,ng.'heY OISC nove WO, fte lucii,ty e g oper,poink/no ring,therebe 
conducted 0,1 1!·al I.ing piece D- oppora·us. elec.lo ph./.on the tront of the bolli 0,.• bo · c nd coble shurers s] ioul•j I 

unil, usinga,iulli,104 M5S/RMPsdoliove 
Aurho·,*d-·50• Aper5on fecommel. loc<Bdoff. 

•st point•, ho•e•erthese ar€10, •esling the 1>yth€ eleclncol er,glneeror ils norn; ee coble once i, has been Test eunhod o. the-e 
ond appointed n, irlt ng b< the designoled J(cess ...rl[• 6. oined ;c •ke•p o•)£2 7.4e 
pefson ta corfy out sM.ing, isololing. Before opplving eo.hing equipment, Ihe 2.Jle h. been ea rlhed 
*St!,gande•Kngon ele¢tricalmor .Id cond,cto•mus#Ii.thete,led,up.0,»oead 
Nicrolis, j. /,son wii, ond under the /e/re usng ony approved mediurr volloge Earlhed 

9/ructionof a roil,cl officer andtc is,Je „uioment i) should be ohy),Colly inspecled (_on„ected le the gereral mo,8 01 eonk ,n 

Workmermi,sn•spec•of suchmal/sand foidefects WHen-es,limedi•/hoge,he suchamor9e 061„nam//lime,on 
Opod.'C• +bree po'n; es.1•ouid be odopted• 1.}le led gie 504 0,schurge of eiecrricily 

teste, 0,1 0 known live 'aurce or ¤ test box 

'soloticn procedum Tbere 
supplied oythe monufoctJrer, wrll 'hle gre :eierc l different t,Des 01 eo Thing 

rn,H•ods 
rhe Cuthonsed pers/9 '4'cscidrele'i'hete&ler inlegral eortning, eorll,ing sholl cori eut Ihe 

carrioge, 90/hing truck, ord per,able 
necessory,•ololion•r using perionci locks. There ore severallype• 01 vol.9 e leste, In earth, 
0¢cording . the rules ond ragulo fions *,e Frorke• andthe,oll la•e 5peLI•ICUS€9 
Thereofrer, 1,1:pgre• CO·fy Oul soler, lesls "ing 01 eul'Ing Is des,gred inlwheelrc,Jil 
'PProor'/teopproved/,ertoensure•hoithe Vo/gedefed©rpe/,fer· Useo for brecker //no e*TerT,al "2/men' hove 
moirsond,oroppom/soideod€:•dopply 'est•ng/epreserce D{,01·09,All',0,0•ler •obe applied to Ine circuit 1, order to 

'Ineth....ouchlliec.lio• earfh it dinge'*°f/:drol points 
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There is no eleciric# tlppiI in le uorth /0/, cornect c. should be re.ove. • s 'he tester h good cor:lition@ 
post" or 0 9,·cuil breaker Ihol hos 1/St. • There orer' tes' ficilit,es INTE] on o 

integrai eorhing, 50 the mon.,011.,p b•ttor Core must be taker to en're gooc fight M55/RM' prior k> eofthi ig. 
dbelockedoff 

con•Ction' Eci•h 
Eo/hing carriages are u„/I ¥ usec lo aa /6 1,9 theou·horied person's respons,b lil, to 0 15 ile o,he· side 01 'e cir 0,1 
busbors 0,]ened and usethe CirCUi*6'40*ef la1905 ensure thot Qll pclable eorths ore reno·.eo anc isolcted or eorthec? 
been ucked oe before energising Ihe circui•. 

When reinslaling the 'ircuil E.rhing 1·ucks gre usually used c eorh 
Inlerlocs 

tke circuitond r,ck into thecircuitonce ·he Rem©we eoebs 
circuil b eaker has been feme,ed. All circuit breoker'ond MSS/RMPs hove I Thele ,6 1/ eleark. tr .nn i. the 

michonicolinterlocks, / Fwable /0/hs eximple. Gre usucllr used or 09arbec,d ..po. lon /9 0 cir[Lil breo•ell 30 

you conw ro' c c Di· breoker oul lires, or as working eorths whei work s /8 circ,J,1 breoker hos to be tripped 
ililiscl"'i"willrotbeable*c be,1 corried 0/ remotel,lror wiere the ·noi,ul 14 
p I. an eo d, on an RM P 'nless it hc s 

cont,1 point egrhs hove been 'ppled' e g been opened first. Hoviever, they % lise 
I copocilor bell, not in'ocked w th eoc' oher end t , Hos ·he earlh been re·nosed al the 
Or, /55/RMP' Ihe-e ore te'l Doirts on ·he is poM," 4 eoilli o ilve reble To fh,5 

emote e, d? 

Iwo ing 'egs, they ore jsed for tesling 'he erld. ihe correa opro·Ing p·ocedure mus' 
be followed rd Ihe guthorised e Hos 11 irsor e remote end been made 5(,fe? coblm. 

e g negge• fes·s. These lest poirts sr,ould .5k ',imsell before ..ing, whot e g ':s he orel been checked ofte, 
're only 'cce. . once the C ll Jit ha• been effect will Ihe oJerolion I perior• have work 91 lot·here noloolshave been left in 
eonhed ard the ¢:tion of open,r' the te'f rhe res• el #he IM I©.e /7/cior t. working/·el Hove.•onne'll 
leve. renm Ihe 10/ 08 le :ircu F misoreoctior! Thelollow,rig 50 Ist w€med H is no Iciger :ofe lowork Ir 
iberefc'er ess"I'l when ea"ing u M'5/ / sonie of lie/hing8 to consider before the areo. Have por,06 e worici,g eorth• 
RMPtialthe lest poirt is lo=ked cll, as .veil been re.oved coeral e-c. 

ng 

as le earth point o. Ihe unit . Hostbe emote end been securec? ..h (opell e.g 

Eo/ing bus b.rs 406 ' beer $/ted und liked o. 
0 Will ory suppg be 10£• If so, con 1 

When earlhing a ks bar 01 ponible eroute •he •upply Ish,1- op•n pont Workpermlls 
$¤Jrce5 015upply muslbe iso|ote' en.ring or shift load or,to criolhe' 

circul' Wriffer o Jlho, sliCl fo. v.ork I. be i arried 
-heretore 

• H load '15 're sligred wit' oiother outon electr'col 1101 5 ond/orapoorita 
* All ·errote Bncs sho,Id ae switched Lircuit ensLrethotlhctcrcul·co•rl•- 

Orce the circuit h•s been isolcfed locked off ord r,•ce hofe 'ef danger logs IN corrbired lood 
uork M obove, °PFJ,ed Ihe ou-horised per51 / - li load has been shared w,/ cnolhe 

, All loco circuit brs/kers snould be crcuit. e·,sure Ihol thol circuit 'os ism med,un· vo tage •vork permil for.ork 
swilched. isolafed. locked of and p cked " lood b.fore :pening the 'o be perm eri or "e solated noinscnd, 

tal b egker dingering, oppl,ed, . /ppur.us It ,5 Irroofionf wen i.,Jing 
, On:o the crcu,+ brealcy has be" • Tes· wilh a.orkpemilthe 'wing or ooproved Volloge nteactionmit. 

cpened check lhe 019er 'Ircull has 
deledor 'e pergon 11 charge Ls ccrrird ouT· oicked uo Ihe full cad. 

I Apply a minimul of Ine ./.h , Co, the orcuit b.eoke, be goered • Olveexplcii 'slructionst/·her/lonin 

re,re'ej, i'no'whi FPE Is required? chorge M the work •€•ordi·,g •he work Forapie-irgeqi®mel 
. Or o MSS/IMP Ihe lED: cop be used / oe pertorrned aid the ,018 limrs of 

Aoplicatior of por'oble ecrihing 0 'ee F supply is leslie ofher " Ircuils v•ortploce ond ensu e Iho• tnis is 

equipne,il. aid to check f he circu 1 5 dead. under• cad 

, -,e moins ond/or c/parotus /0 be • ko'ore Show the person in charge 08 coritiol 
eurthed should be resfed wilh on poinsoollow././...pale'll • H....11..e phases or Ihe circuil 

oporoved volk,ge delac-or to ensure persono lock breoker opened; 'ilthe cont'01 poir•t 
thot it is d.cd 

• Before rucking od./de-n a rircull •Earth or provo •he moineopperoluE , Check )he cord,non of le porable Dreaker, 1· is gooc p•octice to ckeck decdo lhe work<site. 
eonha all ·h"• Dh05£·• ars no ciger drawing 

0 58 wrelycor"ree•lheAe'ibleteadto ai load, inis conbedone 57 4'he 'AM reirving,he work •ermil bcc'<of 
earh bar orearl, conduclor FIRST amrrefe, selector witch U one I: Ae workploce from Ihe persen in cnoge, fitted 

• Ils,nq mi earth or link 61 ck louch the "crl outhorised aerson i' respingible tor 
phossolihem,Insond/orom.orol.sto jes, ootoli,ingconfirmo'lon thol al' persor,5 Qre 
oe e./. 

• 41,9 te:le, oppropriale ·or use on th' cleor of the. MA and/or appom/3 4 
• Clamp on/0 eoch p'Be 5,st. 11/ g. corac· 1,pe and volloge 1401 ui personal workrg e.,th opplied 
i When removing the poroble eonhs 'he roling d•ri,19 the work 4,]ve been wmoved 
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globally recognised and re•ommended f" w quality 
Produces..• exper[ e Nve cciltinen' 

Garments are man,;.tured f./ a permanently -l 

YOUR 
LAST 
LINE OF 

A 

DEFENCE 
A J Ch.Inalld & Co (p•y, Ltd has manulactured quality 
pe.©rial pwr.ce... c'/chrfy Ir mure th'. J. ye.n .' 
are SURVIVE-ARC* 
flame-resistant 88 I 2 coion'HTN blend, globally 'e 
preferred 'bi li for electric arc fl,h protective clothing 

• ADVANCED Guaranteed name.rew"' for the life ofthe /rment PROTECTIVE 
' WEAR Cortenclinfori...lin summer.warminwinter 
• Enhanied prowction from elec"ic a' •a•h 

4 Ish 0re upe uie. 
50% extended garment life 

• DeubJe-,hrunk...... 
No d,scolourilig fraJi, names and I•eat 
E•cellene.·aJ•,eequat•on 

We 0#er •ce,hield5 and go•es f•m Paulson •n•ernat,ora•. 
inanu facturer• ef the su•c ¤ f tile-•rt range of pateD[ed 
AI'lield T. preduci for face and eye pre'ein 

We qply *morie' from world·leadi'g local /d =90. 
••ker,40¢.nal m3••c€uiers 
' Gloves ·rubber •Imposite, dieleetr'.1.ler. 

FR 462"dand FR Abi,c 
· Arc goggle' - high energy fol switching and 

thermog,avh,cw•rk 
• Face shield kits 
• Safe. ......r · elli'ricai 

resistant. [lkY 
' Socks. /00/nacural'Rfiber 'D.It 
The fabric, meet or exceed the requiremen•s I 

Flo02¢ EN 5 3 /. ]SO I l al l *. OSHA 19! 0269. Cm 8 155 

hbric and/me,i. will com. wi,h che new 
Seh African &[andlrd SANS 72·4 (Draft) =CUL•• 
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99nd AMEU Technical Convention 

Stadium electricity supplies - an assessment 
of the specification and readiness 
In a title over 250 days the world'slargest and most an/,i·poled sporting event wl'll take pue in South Arrigo. Sou•h 
Afric, and the Af/can continent will be shawcased. Milliens of viewers will lune m la mt•lches. the broad,4 01 which 
will be crl/cally dependent on the provision / uninierrupted high quamy ele,trical power. The Sou,h Airicon elecirkal 
supply Indw#y (/51) I /:Ual 1,7 Ihe pieponmon •17,1 execu,ion of mis his,wi,/ event. 

Ev T R Ed,iondson .nd Dr C G Cl,aer 501.viI rsko; 

-hemoin eleclric' lood•¤5soci••ted willl Ill.. 

2010106.romen¢ nclwce. 
• S//luns The 10.tudiums Ir,9 hoscit,eb 

at wl·,chilhe motches wi;i be 'loyed· 
• •ese comp,. fech W #,0 32 •eoms w 

hon a ·bose comp·, end m epectec 
to orrive 't base Comp op to D..0 montls Aidium 

South Afrirl 
• ..... vell., B.I. ellb rril·ch 

Apically five day, belorehand te©irs 
will "¥0 from 'heir base comps to le A- c 
troining venues wi" n the "61 :ities, 1 O.rlay/precinct 

• Panpoks. FIFA•. -rks /11 Jeloca·ed Power 
in hostcties 

• U.. ria.,19 le'lls. N.,-/FA Fie 1 5'divin e'ec - 5urf,4 '· 
accred'ed viewin' venues /0, /1 be 
set i, 69 nunicipollhes /68 ,}fly/le , A„oc,ullor ni Municipol Eectrics: Belowlswhatiso,pec/dpii,nregure kelhs enlerprise Undeikings'AMEUM blt]•ame,11 

. /0/ 110'ek. Hojels ot wh,ch FIRA w,I • Deporrierto{Energyl)'El , Fic' esloblish Iheir 0(//•ices,ric ccilmarid LighT,19· The primer, goel / Ihe 
• .....I EnergY R...reF....ica cen•re event ligh·•ng .stem is ·c illumirate 

(NERSA; The even' • Aledro /es: Jour,clists wi lbs hosted ·0 d•g,•01 y,deo qu•,i"torll•e 
• South Aticer. Local Go¥ernrrer' 

ot "e inle marion' brcodiost *bca centre creohng ruison<e glore *ciation (SA-) • ch uill fo m „e hub for brood=slg ... Flavers/olficiolE Ind addilg 
0•c repaftirg The 2009 Confederaions Cup wos o spi[ III'/glore 10 Ihe speeclors Ind 

• Suppoi,5 TrieocE{•nrrodo·,0,1. tourism succe=lum cumcment lof Ihe ccunlry /nd turrounding er-ronmen' Pefrnone'l 
and #,por, needs 01 visitors. the ,!erin* indust,7. but Ihe reel value igh/r' wos ..perciy lighting ord o 

cornkinaM (19 / nre/,wntothe/,/Africonpeckden„nd ganedinlheleswntleor/du.ingondle/inc b•tn s,stams */d 
be considered • F;FA le Fuoibg•• Stod %5 rrognituce ©, Ihe odd i,oic electricall lood Jp to the e.en, 

7ockncoJ recemmendul.on: and ile:,pectecto be *•44 All Corrpiex,4 Sladium elecl•kol -ply Irrmenrs, Ath Edition 010 risk 01,52 d 1,0 the uncerl< iii nolure of 
Ihislocd. Host includ,pi*location. Caroinloods, Thestadirondsur»uncing oreosore clly is responsible for pilch 
such as slodium 11../. lighting ona Droadcosting, *undmatoll, Enke, down init,ree 
4 one= 00* qul,9 requiremells. A mo• locus orecs ncmely Lightng,rten•,• of 2400 L,x (11®ec 

.rnero monenlo•Inter•olion or •otoge cip Muld lighlir@ wi·h • Doineslic/5/dii,ni power stodium itself 1800/xolpitch 
|evej Th/' d comeral is fequired a' 01| 51/ broadcos•10 mil ions of viewers. • Technicol p.]We (me' a oDd limes 

A 'roblern n /8 supply cho,7 (Es'or broodcosting 
- Avalloble ond lu,clio,"ing 100% 

Generation, Eskom #c#.mi ssion, 9/om • O•efjoy /' pracincj (areo immed:o•e). our....th 
urand Ihe slodlum il¢luding Disk, 6 uNion, Mon ficketing ici pal dis/:bulion or slocium Zero o fies, swilch 'ine hosp I litv, A creditilior e·c) +olercnce. , c 

distribulion, will fellect poorlyonlhee/ire€9, 'witching ./.en eleci rical supplls South/friccon'*fric. Domeslic/sedium •¥1_€• pa '?c• wep rio imp¤cl on •Ile p(lch 
1!gliling 1, is lii'.01 ./ Ill fc ' ployers in the E 51 -lie ogreens'·B signed 61 /9 host cities ond 

work fogelher Mirin,se nsks ond oplinise Recommendat•ont' •ovesome 'o,to• F.FA in ihe de,yer, of SJ{fi£,ani /0/ up u.r'renulf' le power:Ip. UPS, I approaches Ro,aployer51nclude po'er gric'to decl witn on' powier ailure er5urel•C]lar, Onomaly(Dipt,•ufges • H....and Ir *.po| ties e· le stod u m und e Bew.here n Ihe h osi c,t, 84 M 'ben#o' (grdef gene.+04 
• Eskom wi·,ch ma, orise dumg O molch, and H 906 m /verce on"up:•chl•g•Nng 

H•v,ng I LPS wouid als© €.:ure Ihol , Ownen of the 2010 evenl stadiums a•propriate sewer manoge•anl m¢ems ore 
Ihe p..i.1 I.por! on pilch liglig 

• 2010 Lecol OrgonisIng Comrnitle. in F clce " F'FA 2007 S,Jeci/©chon - hog cily during mi·/Ing be·weep eledical 
(LOC Ggreeni.' supplieswillbernitgoled 

ID 
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% 2 PJ#Ch J, f J Nehon Munr'efJ 1ic Ji Jni 

- Lialur• or , power suppl, 
1* cup wos afoL10' 2 >AVA 2010 I e.peded ,1 Bri 

ate 

/ pitcl; 1'9/ril Diskibul•on 
'req,J,r•gf€...... 6rorn,illrn#reehaL., 

i The LIC Th• ' ins'll e•ctdishmental I•' 
M. inM®/ce Ind op...'he refuelling ore le regrnollos•leams (RFD 

-/-7 d.-r ne»,ork I...tbc ins,i ine// cilies/o' enob/d Ihe 'espo, •ibilily o[•1·e •·0sf cil•v creporat,on 
MV bulk SU"pclo wif lhe •ndividio! I he tro(ked Ind unde,•/. The 

Cordigurot,•• sul.:ed i .hepoue•%.41. ot+9e locds. 'CLuns 'hc• c. 
dlic being curried /ion of"ehos .,4 hui mi,5 lio•e I .......6 

• me L/, .411 44. mini•j, /.1 re£/ridoncy. ./.Mide Ie/n 
hookup ....led; br le rel... hol .,Nes 

diesel generatioub / ovelo, inclul suppl, • 5/0-4'1 bul/// p.wer Sedf,im b. 'ding • Ap./,im•/ • 1 r I '* ch tille 'denl 'leronce fr ond assens 1he cond,hon of power is ihe reQuired supply :1·hin 'e oetween grld 5Jpply and ·he 'heeleric.,•rashucture 
s·adium backum Iliotccul.ireel, to poneroi,plionces, fo•ifiliesar d or mdirecdy ger•erulio• I./LI.11Ce th' SIJ'p• 10 'e 
ligh-99 .ithin*c #odiumie ge'er/s·wd 5.*, .ining venues 0,13 ke, loads 
lighting 'diministration oHices 'nds'Hes Preporolion -7,"30,80 6, ·espors,0,4 

• Reploce-ner,1, Bock.rp TefurDishmer,· cr powei ,w.imem a ihe e,an' ri• 2010 FWC e rhe ever' Weverds, r™mlll,an·.e 'r lese I ne,•cifks . powei .... limiled I !1•01 of Ic be 
Ihe i n life limp scheduled o be 

C?a-upshnno, kh,••h .]id 3ufal, experience, Ind Ihe conipie'ed well Ad r.'imcei ct betore 
•he commen•ir•nf of•he OHFACTI fole players ond •Uholde, ir,volvac in Ihe foumomer- 

I preparo ion Id ekecution Evil beors witness Jote "he reg Jiremern I - nd .. This power excludes 0,17 un,odccst or / :Ilbill' / 
Ihis. .........of.Inetwork 

med' pro•,sion,1 g. 0 A,5ess loods connocle[$ 10 !0¤d 
-Colf,gu. tion of he'v she/" power 'Lpe Adi•i,ip.,is'ndrrogrorpshovebef. plil reloyswd revise ... plcast....... 
is al le d,scrchon cf „e l 00 Cily ind pl„,0 heip i ILe creparolion 10, 2010 the·e,s 0.'C r. innocto,•Ident Cied tournament I' recormended to hove m „m. n.1 .co( ..s ond minim,e ri'k T•e Infor-h©9 .0,0 le found need lor ./d iii redund¤ncy sledding anw 

Nle poir:•5 Le.,5 re•e,en' and .* aole I • Arronge Tchr ne•.ovks c.j 601/1 
power Ihe 5/dia picpore.ion 10 'bro•,I 0 90 0.9 2010 crilice condi¢,ons are mcirnoir•d 

beds during cf,Aeleurnament +Ir perio• 
Thitispo wertor··,e bradcgsling ord lele·•ls ©9 

• 
•co,remer•s P'epore Geneal]Orl orIC' #Ur,m·issor, contrrgenty p.. b .Ipplies I 40 crnicaliord' • No €1nd 

ho,1 erse,2 06 city involvernen) Thrs i. ihe control 
The respon,biliwollhe LOC milig{,Ii©, el nBks forlhese (1nd 

•omponcnIS ©•rotior• p•onnel Js o• 
f•rlil,Crw•n Irouglil• 

pr no ily ci E:koN 'spons,bl I W rind Inclides. •wi.inu •quirerre,i•. 
, No grid supply I.londed 'form ihe grid • Pic. lecve old 

Elsufingadequole•rmo•eneig, sionab, roste. po-suppl,5upply,•prov,ded'lodiesel • supply ..h i. .diorie le 
geier»ssupplied bythe LOC priorto le encure Ille event ovoilchility Non 

adequnte level o' cornpeler}• sloH 
• Covers oil broodco/ing . The medium. mu.agemer,2 0, plars 10, „e tok ·g . 0/im se 

of acuril• genefilion ord transmission p/nt oft me.„re/r,r·in piteeton 
• "/ollbree 500 kIA 'enerafors ek=h o c.itical 'r'reslrud"e 0; sefvlcetor p|anned Inoill/nonce . 

capable o{ loking the{/1 lood Two reuell,ig IKoebeig, n Dide, Ihol the risk Iod,© 
gene·ctc. Fun In poic,diel 0·,A 'be '4/ tolkelournomenligm,i,mi.d 
berpig A fou,thgerle,nlor [och oi the w nos: citics parie achieyed 1. 
& fecIL. ./Tor le Ve/Le hOS/ /.I 

• The .dentit,Wion ond G.sessmen¢ 01 Teouiremenls for litrost./.repro.....lilur staium sugi,lfe: difteverdly gorre. unicipal co, 
distr 5.dering] butor lege oreos, which co•Id d„ectly ar requierrern' or•d h,5,5 ical 

• 2.'supp....hi....le indireel, nlluerce.esupply'loy¤Iihe ?al,(!•rcclure Ind In,out, ilamely· 
stodlums. or colldi¢ron rd minlenonce Ellis 

0:eA,/pre<dpower Pork (Job(0,14,esbl•q,) 
orrefutshment plans. .... 0*/r 

Areo gentratol ,.rnedolejysviouring A. st.dium . Delciled emergenc, pl•nling end 2,700'VA 
Inc|ud,•g ti•keing office5, ho.¤11+Y. •,rnulalion of lhese plais pr or la the 2*8001&•A ever,1 ...0, Ic - 1 x 5001&·A 

• '1¤nsforiblcinirgcnc'torl'ofir..Ii 
• Host lit, ....... supply. medilm Bockup sporei as wellog logist•c•onsir¤,i•IssLjch po•e'-/d In.1, 

voltoge {1 T !26 polrIL'5 0• 5upply For 20 I 0 ascon·municalioisandlangpolcin - prospell 
!here •nurbeosma/csturrequi•edper place - Del *0 

*lum 6/ ihe numbm end iocolion o[ I ./l on 01 neterk' will 'oke ploce Joiliterep.)/power sup'ly (UPSA 
6 bull: supp'r Pornls wil he *diurn €# Iho• ./ra ....i. I• I ......Im I•*./ 
depended r£•orksldenlifiedoscnhcollorrelloh, ly Imor, power - gene.10/ 

• The,equ'.ed.pacilyforiheccElf.'/•ons crid qual' of suppjr - 2 * 1250 WA 
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Backup pov•e·-gnd[n·li nuve mode ph,s col crrorqcmernis to • 2010 FWC coincl·les wim a period 
sinonyrrouE wi·9 woge negcto,ions or• Configured/rul... incorpor/leossuci. 
ioba,rod,on. 

• Soccer Chplha•resbeg? • Roy/ 8ofokeng Spor·s Po ece I ./ .11 ·agrg core / bU6 -5 05 

(Rus#": Prima.power-gener/ors us./ whilst /O Suop/inq Ihe event 

Imc' pov.e·-gencrato,5 Bookup po.ve<-gnd (n·/ withprioftyraspo• 
2 x 2200 INA Un i nter·u plc ole po,•er s up ply 1 U PS• • Moopower.0 uppor'nd be involved i,i 

event spec ftc slruc·ures Ivenue Sockup po•ier-grd In-53 / 46.mbek, S•o:di'm 'Nels.urO operatio,i 
. tres,,I .1 opera-Ic,clcontres e¢c I 

Uninler·uple. power supoly (UPS P m..power-generlois 
• 51,111 onsil rictrji ill'v .1 'f k..,r.'Jpp ) 

0 2Ii'Ve/,ild //e'la) Bockuppowe -gnd 0·ll 

*clpower-generatom Uril,iler'u••1• Dle . soppk IUPS• 
General propgration 

6 300 WA 0 4/f Mok il,0 3,Id,L,m 9%/kwape) 
i,e5, Jre 0Jhc· s gnihconJ 'ren,5 1no' b•Quld 

8ack.p Rower-grid(r·1) •¥ini•·Y Povie' generators 
be noled d•ring Ihe p·eaorotior For 20 I 0 

Lkup pgwe -gnd (n·ll Uwaerruoroble power s'polk FWC: 

(U/) per light nios•. Uri,nteruploole po,ver supply l JPS' • Heighlenedele•Irical foullre5pon.ond 
• Gie.&141(Cope 73.F . N. 50/Moldeic.%Tod,wi/(A,/Ill/A) restof•ton is•,quiredlobe,9 piece 1 7 

Prinarypcwer-gridsupply<n 1 3 Primur' 36/ply - grid supp y [Mour· Rd **0!Or 10 . •me 
•ub•tation@ 66/22 IM 

Bickup xwer two sources U • Fuelsuppliesondspores¢otesanfiesi/e »mer 

2 x 2 MV' fixed gene'clor 'Apply 3ockup pavier gos•wrblie ot eos} 48 ho, 5 6efo.e mot/ ard fused 

'upplerremed by 4 ' 500 <VA There (,re roto• UP• *9ick ore i,i•·al. reoloced wthin 24 h cuis 
generclors n e/ch o{ the 4 skdlim substctions mhic h . FIFA exclus·,e Jse period i, 1 5 business 

Uninlerrude powersupply [UP5) will 62 dedicaled fm F frA ligm'ing oid days befo·e firsi gon,e / stoe um end nve 
emergencysupplies bus nessdoys afte, lu•, gome o· stadium. - 0 Moss,Molido Stdium (Dilor) 

No+e Theckeconfiq•.0- 101 final cNld ciojrl.,t• •a¢,r•e5s neeog / rmir orthi' 
Prinal P.-r - generoto' •oilge lendir,j wptc-le f 9gl oreporolion Conclu•ion 

3 x 800 KIA ')r•.0 -IrA Wolc Cup ever· 
Backe' power - grid Human resources A[argesnoir·of,Honhosgorieondisgoing 

- 2 I Ilk' 'curces fron seporole into the preporul,„r of the 2010 FIFA WorIc Tke I,Lir,lull (a•1•1, 1 Ine prep•ralion tr 2010 locallon'. Cup vi,tir large porton of 
FWC thes'preporatioris cor•nol ond muht i.ct be u,•defe5|ima ed 

Thele Is ourienlly no allow©nce mode ier dependonl on lne eled·,cul supply •nd 
Brig.vi ore o lew peirns 10 nole dunng Ihege 

ony U PS supplies at Ihe Vesrs Mcbhidu ovailot Illy tr,ereol 
Sladium, Bil hot the consu lon•s 

Wilhor i. few/•onthsk,go, finol piemrali©r• 
lor this ever, ore ' le •oretront oi ho'f cil'r 
and Eskom pilor,hes 

"rnevelaspe'of * progressisccns/* 
being morm • Joseph S. 8•alle, CIFA 
President 

Reterences 

11 :IFA World Cup 90] 0 State of Reodire5s 
Media Bcle,rg by Depurh Mirrslor of 
Fincioe, 15 6¤• 200/ 

From start to finish NETGroup 12. -FS! Propere•n€55 lor 11. '2010 Fl. 
Scecer World ha. the .olutions. Cop·, CG Coller Brown and 
PE Fowles MMEU Coon'Noi), Ockoer 

Yow. ut,Jity needs a business partner. who loves to 2007 
solve challenging problems by apply ng in/ovative i,1 Rer©[Timendulion,tor'he20·05.cer.0,/ busine.0 and technology solutions, cup slod,urn supplies Del 60.2010. 

forum, I Quality Engineering Con A..s 20C 7 

•Generalion• Trals.1,/1/n- sult.. D./ b ution 14 2010 65.1 aroieC¢ „1.09 re•J. (20;0 £ST 
8 

.*./ManagementConsulting .wrl. Al,go,12007. 
4 sp•tial Load r©*inq • Master .-Ing • */ 51 World Cup 2010 bose comps rew sion 2 

nagement • Re•tr•tunng · Ullity Managemen[ ...Slor•m•, Morch 2007. 
W Rella ble Enemy and Retail Management Solutions [6] Plie:' FCC Ild FWI power delvery • Demand 5ide • Meter • Culome,ard Billing Managemp. 
M Focu•5ed laining Solution• aie9ent•mon-AruoMg,o•roiedSConS•|li•g 

2009 
• Ba. Elecricil • Votage./.lation' I SPI.al 5/lullons 
• Power S'stem Anal•5•5 ./ware • Protrclior Pl F FA bacl' s'c•r•,115 - bchn,Ca• 

·ecomme / 1 ms ond re'u,Fer,le n#$1 4,2 

Formore I•lormlion phune E,3,1,0•20. 
Ferdi Nell on 0861 638477 (Local). 
+27 12 345 6005 (Inte•national)or Acknowledge•ents 
e-mail f nell@netgroupcola 

me 0, go . ww. netgroupco.za au/ors 
NETGroup wculd like la ocknowledge 'e 

cor,Inbulion. mode by oil tne Host CIty 20 0 

e|earircl tosk leamE, Esko,•• •ask •eoms ond 
thel.embersoft.e 2010:Slforum. 
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22nd AMEU Technical Convention 

Lessons for the 2010 FIFA World Cup South 
Africa from the 2009 FIFA Confederations Cup 
With ihe exception of the first demo/otic elechon in South Africa (SA'; in 1994, the (2010 2010 

FWC) ts arguab411•e most impollan* even• In the *ing hislo• Fl•A World Cu;, Se„th of A#' •hi5 netion. 

ay Sice,0 Xulu Ind Xi,vir Le.bede. CA> br, 50. 1,07 6000. 6,<om: /0, 11 fbbe Ce/* ¤nd Ged Booyser,7:hw,•r• filedr,cify 
ihe 20,0 FIFA World C..0 30, 2 Alria 
!5 sched'led to take,ince from 11 june I U 
201010 , 1 juty 20 10 The ank res f run 
in pregorction for Il,e 90 0 FW' Nos the 
2009 FIFAConfederehons Cup'i•./ Alica 
I2009 •CC) which took plo.:e TrOm 'diO 
28 J'ne 2009 

AS on es'-ntiol .ce tkol Jndelins 
econclic growl• i,1 SA, the Elecl,Ic*polv 
'da//7 4' i si•n/4con/bu·ron 
I© mike i' the fof. C. .lioble S JI]plb / 
elecirlci,4 lor ihe 20)10 FWC . I Elee•.0%..9 

In em e' the Souh Africo• ES[. 0. Th non, 4/ mper·Qnt for tne slio•n 2C1'FWC 
in ibe eleci,iriny supply chaii n • Renu,elion risks-0, Eskom ard SA ........Ins 

Fig. 1.,+ musl be noled thai ihe moloill • ......lo•eorisks 
' Irle cointrv's po* stations ond Dulk / 1, I. le es' n,n j. plepl ./. ror le Five E•orn 2010 FWC 5,tuationo| 
elecjri, uwarei,es• ily 1,19¤s,·uciuie bockbone v· th certres 

Is n 

11 jSAC) one nohorio' and lou- 
e Cul rol of 'cosed inc nat 0 / ut, al 4 Skern, • Ciating on unde,/0,/Ing of'h• event'• each 01 the hos, c:lies, 

wHile 'c moiori• of the key "/lions 'Je=Irc,4 requillerils were Implemenked 
for iNe event forlhe €,6 one ©{ •he 20!D FWI 'e wilbil i,e •ost<ities key •Tea#.14 

I Debung ·be s.lium./...qu„eme. for....... 
Onda'e suppliedby,liemuill Ip/ele•Ir =11, Trre pulose . o SAC 

andsupplys,deconligLetions vf{15 I·o 
infro•#ruct•re. know, unoIYser SI •ft• fl• 5101US Oi, 

* Training anddevelop,reslul{Torthe 2010 orio progress o.,.Irc*rJ/;ty molter5 Ir tie ...to 
efum tan„NUU FWC eve•: •he siliatron? Coe.sB SAC were used ·o ES!1 

I Re.,€#1€ .. .....Im Jnic./. c. ens,irelheohirity of ine or. ion -0 m.ke 
InhesupplychonIsceFig INswelluslhe secur,4 'ignme'locros5 

//ical ond 
lie ESI slrotagic der.liOns In order to 

201 0 Organising Com·nmee. o.por,mer" 'Juence Fhe we' •he /,g¤nisor,09 wo.,id,wer,1 
c'Mineral,¤,d Energijnowcolledlep' 01 Nationelle:sons b respond o a poric..r event or • tu•tion 
Ener"I ond 'he NotoloIEnergy Regulotof and by olle coui,fs se ved 
/ ths·1u•pobe SA ve' (NERSAj to en:wre ./.Ucli,hes As 'he I.Jione] electociry provider fo. SA, w/,lover".Pericd 
for the 2009 FCC and 701 0 FWC m Eskum 06/:Ines over Ille 2009 FCC ,ve.e 
m-Orainaled and leornings ore shared OS '4•0.S ./reutmel ./. pu . p.ce fer le 

above m' 
ecrosS . indL5fry te ensure u *sslui Wefe 'sted 'r *equac' ord , Te/ lkon readiness. technical eftectiye„e:s ©verthe 2009 e•en, Ii, 5A. FCC While tho 

,eudines3,· com,r.,n .01,0.. se¢• 9,7, ./7,98,il pjons ...p•ace for / |' 06¤ve 
musl be noled latibe gomes ore played 0 r//orolive effels ." Idenil.ied pioved /0 be adeq J]Ic and + e¢ 'm Ber 

I night end to ensure the rnasses con view itakeholdefs 0010 Orgar,sng malch %/• ©n lier,·rratcn * 
4 vor,ous ond every gome Ld Qdcas,ing Compibee (00). bc„citjasond ®ps d ia*,es * ioent 'cd in 
E]•e of the mog• imponont cc,lporienl5 + electricity municipa| depts I. lem or 'e Im©'Irert 1.10's in,c er™,r W heeve" • Enhince under"aiding oft,eevents ond 2,/hermure. Alle arlieurn of labour eleled 
This Vir {0-85 on le lesson8 learnt re 'ed 'ecfric fy conside/fois .63 0,12 iiwinberol s....*•/40(e 
00.066 ·,the and across lou, ho,M.es ower . 70,i c;·Id de,·e op /04 run up to tne 2009 FCC, hIN ghted Ths 
4*gauddincorpoted neetl ier o noTe or©·oc,Lve.reo¢men¢ plrito 
into the Electric:ly Supply Indosir, CESI) r,efistom 2009 F/Cpfep/re,6,nswen,••ve be implmentec U, &,2/IDFWC 
Pre.Irclron. 'or "e 201 0 F.C.S. In Frido' 12JJ'. 2009 and the fall-ing Re1060* of s* whole is o summDI of the Eskon 2009 FCC 

Es|:em experiences· Drepi.¢io•,3 lo• * m/ %0 010!1• 
Bad.ground iia on 12 4.•ne 09 ]nd were Risk kie9'0£2112>• and *MI' ir ploce pos* 
he 2009 FCC 

2009 ./1 FCC occu.red n rhe following 3 July 09 

4061 /:es :ohanresburg, aloernlor}e n, The k>p 1,84$ 09=,Cor wirh •he 20/ FCC Over th,9 •er,id lile e were no nutionol Alor,B/, 11hwone, ed R,elenburg werea,follows. 
fe,!Obilily I 5 upply issur• iho' alk*ed Ike 

I .. . . nothes werp pleyed over Ihe • Loss ol eleclricily supily To ¤ sl.dium 0. 2009 FCC There were however ,ni,dont, 
14 I. key in510!lollon during on ever,1 Itsulh,•g in lo• of supplies•0 - * ori non· 
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dendorsondonemd•clie•,con):nger·-r 10•e,pr, f, runfern given Ihot •iefy mInimol be Mcninmg/loemioni,0 •apombons 
le• Inlton-2*toosile In{orinalion -s ovalloble on networ' sl- ,ventlive 0,1 14.ure 2009 n. t/ 'llo,ving is 

o -he 2009 FCC id in:icer·s pfe ·during m i,ted ond posls events o 10 U wefs Anding IIi summi , 01 *eir 2009 FCC "pei" iice s e 

e,ent eec,j» 'equirement, ope•,ciol There was, however, 0 ]0£k ol olignment Risk iceni•cal,0, and t•eo•r,en' 

cons,deitions (resour•es, Icirily, e·C.] ond of emergenc¥ a'd mcd,© con·muricctions • Risk. loss 0/,g••ing ot slod un dv ·0 a 
corrminicition comide"Nons wit the OC aid ,!FA in ne·wcrk lerms of elec+ric fo J' ty 

suppliesondisonoreoreq•„i/:en•ide,oble ' Trer,Jinen! leshnupertolined '0 
•esgu.ces 

olenlion forthe 20·0 FWC deler. ne. 

In Ihe finol two weeks lolhe 2009 FCC, 00 b Ihist•dium liglils would Lessons for 2010 FWC reLpord 
e|e/ricoi 'epesentatives indic/ed inoi // tolevollogedlponCe,1 lecf,griddie 
equired s/H ro be 0/,1/le 24 nom o ae * A risk l,an/geme,1 opproac, is / 60 to luu & elsewhere ir, le Cenllec grid 
ct key :,taS Four usedosthe b doys prior to '|i' event Qi,d forroll, goul ilie Fskon' 1,* of o volioge d p on the. i.kic ium 
fourda,s pieparol,¤ns 

post tie avent, ligh,ing 
• Ke¥,rform.·,Insetslhotw,julde.hon'e 

O/n ·I low the lcd 'he racr 1//Esk©91 Monsm ss,on 3/- um generwors w./Id 
eledric,N *ss musl be sourned . per¢orm ander vorious foulls conditiont slo·,0,3 have remole •witch ng ond the <ey leost &,• rronlhs p•ork, Ite event so as 10 in the Centlec ne,·,ork 

sub *,0- are manned dwing working enhonce ond inprowe eleericity reod,less 
hours. o decision was loken ihal these sites to coter 6 Ihe 2010 FIC, e g key . R,58 Single gene.color Inci'oble of 

would only be r,1¤nned from on hour before ste infornction foge/m *th tecm and r.eer ng complile stod,un· h.od 
people movement ond penods of use. o match 1© on "uroller the notch • Te/frne., 5,/dil. 1//ding Imil€d te 

• Resource i.quirerne, I reed to be a maximum li Dedicaled 1100 'VA old mources (SAC, lield. some operotion5. quarlilied and an optimol solution of the sed,Gm,oal mo•ecj secL'ilyond commulicoN©n) roolly were put in p|oce arniined so uh io dalive, on OC and Fulhern ore, grdiu.11 Triheevent Weile lis loading over the 
woso grea'init wive stakeholder e*pectoliors w,ile g ving due 

to /sure quick t'moround times k. ens.,re lons,demt,or,10 the resource /or'ages rnalci was m•noged by switch ng off ihe 
air condi·,¤iers and bo lars ..ligbil fy ./even anc /5uppl, 'or f, g.l,c lina,•ial cons•roinls, if nec essary 

curren· shologe of sk,Ils glob/lv ¤5 well as • Pro·oclive 1/alment p or,· reed o be • Gened fl# mamogemenT· The r 5K of 

finon=,0 -cnstrairt•.11,•i.i,puctodlhodny,0 inved goled o nd imple,nenled lor /0 suppl, 10 +he stodium was gencrolly 
treow"* 01 lobour r /5 do, 6,5, ms operotionsinsorre areos man/ged in the / lowing monner. 

• Alignment of rrnerner,cy ond rredio ../ 61"d,ul, The wis sol'll even, served os o great 1roin / and s ..lon con· fnu,1 ¢0·ior•s •Wh Ihe OC on• FlfA 
generolors developrneit opoorlu•ily, fu•il,lating Ilie inter,rbofelecll,(Ity,uDp|le• 
Tie [ollowingtlining. lond was shared between the • All.mel o. I ./.ligance golering 

a fwo ge,iera•c·•. 
Copmw'icalion stoff across E'kom Foc• octivities so m to enhance decisie generatci wes 

cc/ble 
wei trained on event und arnergewy making ord rfspona / incidents ond 0. s,pplpir,9 the whole lood, 

hen" bc,rk,ng up eo' olher issuesthu}in. e 

· Back • Teihnical /00//ined/r e'er·.onitoring I N.ed for J.1.ded simul/,Ins (people, up I generclors - C.... grld 
repoe,ngond co·ord,noton procr.. und s. ems) aid lol runs De,liculed bus"r & P/k West DC 10 

to trnir, sh][1 or'd tes' ond enhance 'e • 5ecull ./Hwere givenek..surelorell SJpply.11-'Condthe•di'iri· 
adequacyn,id effeci•eness c' Ihe vonous h•8 8|eC'F•Ci• opamtion• orid Ihis hos Sorne of smdium r.'Ireatment plans Implemenfed load supplred 64'v " 

creok an oppo'uni'to<unhe enharce overloy· 
*e alignme# 01 ihe reliabilily c. supply • Definir,g nrid ogreekg on le levels of 
ed secvrity reloid nitiotives infon. on 'Achange .. 1'e voricus Rehobi'40/.A 

sikeho ders. 
5...r:I There wefe i,0 municipal rellobili!, 01 supe'b 

Host city lessons issues Ihot Mfected Secu# plons imple,nented over tr peid 1he 7009 PCC molches. 
I.e -e m focussed on oddress,/ sewity risks Mang¤ung/Bloe,nfen// howevermorre,•,sof co... when 

ident,fied, While „ese securll, pfons pro',ed i,/0/1 k #he s/dw wos los• one chernoon 
Moig,ung/Blocn• [unlain was one of the four to beodequote lorthe 2009 FCC Ice, su/pl, anc Ihe ,/tobi,ity of The gene.oltifs c,hes for Ihe 2009 FCC Feedbock is provided pc, 1115, orens o[ enhni,Lemen' were identified 

on Thr p,dere in I•e performonce of Ihe Cenllec Fg. 2 shms 'e 'luouohons intelms' secuorg infra#11 beyond beli•w 
key *Mccurred don,19'he th,rd rr*Jih. Pes Fuilhernlor., orecs of enhoncement electricaloehvorkorelhes/diuir ge,Mm 

wefe also ident,fld In M,ms Of intelligence N vere the moll suppl, durng Ihe 2009 The supplier 01 •he gererotor• we• ,olled 
golberingardlhealignme,-wilh.ykeye.en, FCCmotches,The reponwillcoper·heant,re in ¢0 055!5, i, re,c ving the pr oolems Ah 
ml'frucf•Ses'blhed. eve,?r ard me leswng work dene Bu•ing & 411,0.3 on *e gerle,ofor•. 

period leading to *e slanol*he eve# Collabore-e &5 #•••urceS 
The lollowing *e le key obledi.06 01 /,r 

In th€ fun·up lo ord over Ihe ppried o{ the The 
"" hos/9 /4 FCC momhes r.1"ing ot N e leom lor Ihe ever' wo' 

2009 FCC, rhe i*vels / collobon,lior will, Ine Of.Orged-+011% 
CX elect,icily feprehe•olives as well os •he I Processeg put in plice for the 2010 

• •.si•Je FWC Ihe ..ium p'ecircl TI'e Venue vo.lous key sM Keholders su€ li £,5 nest .es Opecoli,g Centre IVOCI, .ene.# 
and /unk,pal e//Or „apgiren* wee • Tesing /8 genero!0,5 under co/,1,ors 

opercling fochnicions alid eleclric,gIs: 
con",uo'.sh improv..7 0/ ·his bc,litoed similar or close enough to 2010 FWC generc•or reluelling eleciric•ns, ond 
g•ea 8, gligin•ent 0, 4,":ties foc ugsed on condilio•9 con&,J lanls. 

ensuring ieliobility 01 My T,•e leveu or 0 HIgk Ightinglhed•'sreodin=saso2010 • Ouidde fhesbdiump•cin a Eledncio•s 
Ir,{orms,"il a*chilgad in some oreos v,cs. Fwl hest city. wilh o le" lruc K· 
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1. 

LIght-Be Light;ng has secured the mandact„mg and /jes of the Ph]111)5 outdoor lighting range, as well as other 

specialist products, for the So-them African market, 

The produd ranges „cIL,de street (1&*ung. Mood '!ghung, urban lighting colirnercial Jigning and indu„rial ighting 

Includ ng tunnel lightng These ranges of hrgh quality lighting produas use the lates-.Whting technologres a',allable 

/ the rl'I<)5t aiord,ble Pilces to provide creat,ve and Col-efective 'Ighting solutions to the mark/,. 

The hyod of the mmbcturing failliand the manufacturing tself has been done i n strict accordance W]th the i• 

standards applicable internationaily to PH,I,ps 1 Ight,Ilg 'um,naire factones worldwide and quality d assured througb 

a full 'me qualfty manager appo rted by Philips. 

Light-b® U#ing 
PHILIPS pho• oil •62•874 h• OFI •·,455 LIGHT-BE 

RO 80.1, Il 149=beeck In• 

L,9 43 '12 
24'an EdL 5™t Cl,all•do.. *Iu,-dorp 

,•rinv.ligh•be co za 

L 



Deli,ier,of•eltotiestodium fo, relilling 
c'/e • G.•1 gene.fors posed speciric logist ca (A) 

•&!d 111Ulll i /allenges. This 66 is one a *re we w i 

need son creci,vir, d Jring 201 0 F/C. 
The •ressure w il betaker, oll by the p,Jn 

(A) to use grid 05 pancry sup/li ord .he 

ge,•efo»rs as backup 

City of Johannesburg 

Up, recel.Ing the venues b 2010 TWC 

I e mo,n Sluola•'raining venues. for p.l 
IC .Ct' FO.ri slorled u corn orehens,ve.1.10, 

. 2 FJ•<toho•#.cur.el#:hilmolch to ·ull? underslorid tie impact of oeditiona 
Icading /nd ope 0/,onel risks cn al the 

• Awe from Ihe srodun pre/ne 510/db, contcir on y diesel orid no pe-rol at ofeid ©reas Will· 2009 FCC se. ing as 

technicion, per cistribution cen·re. and 0 1. a dry rjr lor 2010 FWC, C ty Power 405 
Ce/ecconfrol room coord Irr 

• le ./*Im Im omounl olle required re·looked at Ihe study conce tiot ng on FCC 
Gener*r le for exceed .os Gnother ory refve ling w ould not 

ng or re&ou.e impact only 
4000 lies at on, one refuelling /,ch nodto be taken intocom derohonard 
f.r hui' T.Gcule......165.Te'li orm. five 

the following * p wned in thot regord. 
• Tke dri,e 01 the lue. Imier recds *c be working groi psho waik'nop' cor,iolida-c, oild 

• Thege....1//'slch ve'lue,clp/: I wredlted in order 'c be allowed In / r (le#:er ort •he blk,0,ing 
of 2000 iles· Indiurr preci ict The vehicle regislrit In 

• |,ilral"clore ....smell. p|cArIng I'l 
• The consurrption of /0 generotors is iu,berisrequiredir•o•¤ice 'lls·i· 

200 ,!tres,/hour 4 M 75% lood ng onthooeliveischedule Due'll·nited orole.· imp e.ellul,or, 'I ./pi}Il 
and 300 |irm har wk,L lood g The occp=cont"11'wip·oposedthalonk programme Scope. lonssess and oodfe5. 
above kom ate. to 10 hours when 75% No non•es bembled by E igenlodo oil power requirenien'sto rneel ihe cemond 

Wid k> the 2009 FCC and 2010 I•ded und 6 hou3 40 inink whep fully the refvelling. •WC. 
Icoded. • n order 10 Insur' I irel' deliver' of 

. Tok,ng 'he ob.,9" occount 0 5·lid. Ihe fuel, le lo•<er needed lo Id • Molrtenince pla ning orld 
delliry of diesel to /e site ¥.gS required 10 5ile 90 minutes gror +0 de[iyerY irrplementollon Scope· ic develop 
b 001er For Ilie 2009 fCC needs -here lid fl,en move }0 'e ./. c' parks end implen·ell mo nlenonce plens ord 

10 Fri•Jtes priof . Il. re'ue||i. alsot idently 2029 FCCo•d 2010 were however lirr,lotor15 Inlerns unhl C*onsite 
.ecule FWC reloled everts 

d:es.1 storog. 01 Ine b adi' rn •crs'My on'implement 

co./en'./.*ensure co'J•,LOLIS 
icasons ona Ibe refuelling schedu' was 

Securily ..1, ct eleclrici' modilled t. Ike /9 i.-0 occOJrt 
Tne nilly secur,4 threat ihot Cerfec • Integraled Belowisonexornale<,fal,pic'Ire.elling emergenc, • respoise 

scheduie M * implerrerted con• dered ww gene-ol 6//out to pons Scope· 10 develop ond Implement 
©f ihe cli• In •hecose c'c n•af'•rdismbu•ron integraled en,prgency response onc 

Relu/Fid.7 12 Jun'09/or operot,0 fegional tomil{,9d centre: lo oel 
reilre bal,•g "b"@ec. TecEnicions who 

on Morjoy"Jul€ 09 with poss;ble emerger,nes anc load 
cou d respond .,thin n,nutes *re pa on shedd Relelo,Mondo, 1/uneD?ollih20 ng, 
6*ndby ond oss Ansc diskibution cenlre·, 

120 n»,iuiss ofter bolf lime) 10.• • 5ecurty/{elecricalinfrostrudure Scope 1,0·they would be responsibld Ir, 
5.H cier,1 ccpocity lo runihe •emoinde, developondimple,mentor *egrotedant, 
'flhegameosviellos'nourzofterthe Ihell 

'essons '0'20,0 FW' ond vandu ,5m st'ctegy lorthe 2009 
FCC ond 2010 FWC gorna 

• Relictilly off stpory Tes ing 0- Ihe • Pib|ic 
Refual on Wednes*,17 June 09 lig.1 49 Scope. ot denti{, public **#r con;.olled en,ironnen• lighting 07400 requiremen' i e ma,o· 2010 end wilh "gby n ulche' was rot sullicient routes, Fol Pcrks. Pn·' ard qidee' and 

· Refuelogoin on Wednesday 17]JI. 09 to Lir over ·he indability problems 1401 MA 'a· /.ofeas ore weil Ii·during 
/ 17h20 (20 / rutes ofte• hall tme) *,ee/nc/ Theblowingshould t•e events. 
1, ens£,re s'Hi,len: capuc''y ·0 run le love been done before Ihe event 

rem•,fider of ,•e game os well . 4 Hove ihe ,u,plier5 / .he gene,otors Th€Cil,Obiecive$ foriheeveriwefeoligned 
in,ol,ed ,/me lest,rg of the generclors '0 -hose of the r,loyorol prioril es Below ore hours ofier the gorne. 
during eve«Also /ve me supplie =redthe•i,Fi•blechies. 

Relual on Thu/ov 18 June 09 I & 
repre&enlol:ves on s N, with the 'eom • 

iead, for 69 ul of X 9#. To p·ovide / nle.rup·ion freee,ont"ich 
tb•t operotas •e genetfors. romplied * 01 ·he FIFA 

Reluel or 20 June 09 /1 21 h50.20 requifements 
• Resources The decision lo identil, key as st,pulted,iilbe bid book m liles 'fler golll'rne) since the n'Itch 

instollctiors und assign experielced . commences 0,20630, Crecte a legacy hat wd help Ihe cily 
technicians wi mporlont in ask>r ng ond Refua; or; 23 June 09 01 10nOD lo be h res,dems to rea ise 14: 5001 
ille outage xperienced ca the ofterloon 01 

•oudy for ihe match of 24 June 09 beco n ng the sporting hub 01 the 
©1 20 June 09 N is also impoflort to conl nenk. 

Reluel 00 24 Jure 09 0 2 1,50 (20 ie,rembe. thai glthough you hove 20 
• in nule. olter half tinle) since Ihe match sign peopie to the event ·here To provioe,obop/.nunit es is s·il! and slimulati 

com,re,·cas I 20h3C fl•e nornc j businass 01 ..orT,ic mointeronce W o.,cs 'irol.gh spor' 
i Tolin·ilihe firehozoid,il i,esse/,/Ithal ·nugaor,i,nue or:d not be impoctee on in The CitY of Johoon/burg pre/ratiors war,1 

the lonke' doil the feluel|ing shou d ive 00 14 June 2009 anc „e lollowing H 

AME.]P„c.ed...9 



app·oved. Acce" denied 'c· Q¢cred·ec 

pers©nnel.0 ·epcir•lul' 11.h' In mot/' 

doy . 1. 

-co#00 
situallon 

m=d. To o·oid network corgesion and to 

mointe n sys,em s m rity. Cit, Pcwer c/ed 

to use tle TETU system os tie medium of 
communicotion. Fig. 4 i luslro·es le list of 

TER, base s·ation s tes tbat were cpero-,cng 
b the PCC ord eoch siI had o .15 h 

radius covercge 

Resorices 

S=Zilm PJ:00,1,;d 
S-ondby -earns were dep ¢,ed at major 

•ubsto•ions fa· the du.ction 01 le event 

:ig 3 K. Am 00/,lf.9/3.2 to reduce res/en,e ord whe.e possible 
restorotion t mes 

Cit, bier ard Esk©,n perscirel deplo,ec 
Tetr 8 Sites at VOC and JCC The diogrom n Fig 5 

illust•tes #e informolion flows b-een ·he 

v. rlous.peroti•n,/commalceeresinplace 
over Ihe 2009 FCC. 

Les30• io, 2010 rUC 

• Volloge 'g'loton otkey siles needs to 
be re•·ievied and oppropria,e measures 

implemented to ensure voltage 5%6ll,t,. 
Eg high volloge levels were egrien•ed 
ofthe o¥/rl•¥ (on the load 'ide•. due I 
6 tins{ocrrer Fixed -op design / 9 

result /2 0·verlay locd wos „pplied tum 
generokbrs and lhe g-id .lilised .5 b... 
up supply I• i, c:ilic/1 Ihe OC e ectwit, 
represeniarives prc¥ide clor •y on 'he 

Fig 4 Te. ins•/* ie' stadium internol wpoli orrorgements 01 

Summo7O1 Their 2009 FCC E.*.. lour ke, tul clioris of Ihe JCC ¤ e •pres"ted leagt 6 mcn•ks prior to Ihe event to prevent 
in Ag 3 o fepe/ chhis type c· incidert 

Re' ·,bimil / supply - cof • 44„d,nf soplies-0 the stodiurn o·e to 
AEcred'o!,or 

• Wa ving o{Ellis P'k Ictiol maximumi be imf emented prierlotne 2 ClO FWC 
demai,d The FIFA rules 'peCI• 1hrn e Fodlos ©' • km 

* Clorily needstc besougH- f·©·nlhe OC.,0 
• DieloOCcecision·horoverlayiso ,(,2 .1 te kepfos otroffiC Iree zone,TFZ, En•I h.5- cily direcorate cnoccountobilihes for 

=,hy respo•sibilil le c osts for pro,·i•ion 'thi HI reqi Ired prre' 1,credi¢ation to polernofmlecfr:c,•consurned.... 
of over/"e, con.med wos corried be in ploce a·c Le, e.ents- 
I Cit, Power 

C' powel molemelted *cliccired,tal on Cly of Tshwane 
Efqi co.©rd nom 10' lheir stoff 'id access T"irein' ink, 

Tsh.cne is o metvpolisa-8 was e5tgolish/ 
All ocivities LoordM/ /rough tne TFZ 

*ere on 5 December 2000 ir te.mns 01 he 
the .cim Co, ro . Ce.Ire (J.Q. Join 'he folk>wing o·e exon,Fles / 4•· wos 

new 'cal ...rnan¢ s-rJcure. 5,rlie I 

opem•,01: supporl Id i.oll.r••or, for . imple ne,led ord wgct was expei,enced· incorporotes P·etoria, Tshw¢qe s now the 5eot 

City ci Johannesburg wos ocl:JeY,d ,nrolig4 • Access' 5.1.,ce' Crry Fiwer hed cr gove·r·nenl odrrinistra·ici and le copibl 
Policipof'oli of tne lollo,ving In./I to subm,f oll tie Sicfne'l Rd Depot c• Sou*h//ciltisclscore olthe nostcilie• 
• Emergenc'Monogewen+Services<EW.53 enploye. names for ucc·ed,lulion. Ir 

torre 2009 PCCond the 2010 FWC Power additici / these ei ,/!c,ees, C,4 
• Johannesbarg Metropolit'n Polics 

Id to reqvesr octied,to•,on lor Ihe The C t¥ of Ts h Mie piepornt ons wel' livr on 
Depa.tment IJMPD ernergenc, respon•e leums thol waull 14.Jre //c,d the *IlowIng s o summoy 

• 3ws Ropld Tronspo/ (BRE b needed •o occd JI,is Deo This 
c.leir 2009 FCC e'periences 

access w09 requesled i. lire with fhe * • ntellige,it Traffic Sy'Ims •ITS, 
Iypes M occred'tofion ollowed b, 8 Risk rdentlic' A ord •reaime,92 

• Ca, Powee Es'orn "nohy occrednation - 011 -arn.iono' 
• Johonnesb./Waler pe,01,1/ //ouseoccredrotion one . Ik During the 00 rly st, ges 01 11. 

• I ......1/gement{P kil.pi se'loi linpl/¥ae 'ho will gel unlimild plarning 6.118 CC crid 2010 F€ 

fre likelihood c o loss o• supp» due to • access 'hroughout the precin' 
2010 OC 

•he operohon of the JECis bose. on I 0 8*periences· Sixlee. opp']corions were capccily cons¢/ints / tie Rivers ubs•otioi• 

bdilional commond „r,re Nproach. The mode for occredilavion and *six were m idenlitied as o riskin terms of „,pply 

4,Elj P,Keed,igs 2009 



corrm un.cot,on medi Jrn oetween tle VOC 

oid the C,4 of -5hwone '!ectrica ne*work 

comirolfoon 

SrCuiny 

Secu·,4 and proleclion ollhe ne¢viork m 
iden ifie¢ as o cri·ic' ris'during the 2/9 
FCC period Fo· ·he pe·iod of Ihe FCC 
odd,nonal guards were ploced olinfeec 

sgriors and high nik areas o Ag the 1 

32 kVInes 

Lessons 62070 AVC 

=he rrodificohons to the Clydescole suppl, 
area inplemented at or opproximgte cost 

ct .3-.illion .roved I. be svccessful lor 

/1- *e stob lily ond quick o Jlomaied fe'lorotior 
o• power lailures which coule ocr.ur In 1 

ZE immediok oreo surrouncing tne st'diu 

-he 520©IN h.wever preferred 10 OF,rr,]le 
disconrectic Trirnthe n,0//uiply' Faur 
before ord 2 houfs after nctch eved' 

Mg. 5 MtormolionPow: 0*»enrhevaFiouscE,•i,of,5/cnmmardce=eirip]cce 
he 

©ve, 'lle 2909 FCC operotiona phi asophy fo. 11 e stodion, 
a,d precirci power supply, I.e grid v• 

cisite gener'tors needs to be cli, ied for 
14 2010 F*C 

• The sorre procedures ord NE'rWORK DIAGRAM preporot,ons 

regordirgdedm/dcdditioralmo,nterance 
ed operchong, personnel 10 6. on site 

beforeord during malches will he lolloweo 
forthe ED FWC 

Su,rrti(E 

L 
4 == -t.. 1 

The Loffu: ven•0 ploied lo be succe89*u' in 
presenting 1,8 2 C09 FCC rxcep' ior some 

.12-- 1 
minor issues the ele, tficity 'upol, ne•*rk 

wes smhle Ind lu,clioned ./.'i I. 

problemsdu-ing mo-cl dais Tiee//sive 

muintenaiceoctions,0 reploce ;sk¥""0, 
f i led s,vilc,ganr, do pre. ertive moin le'lonce 
01 p'/r I ghting wd sopping oil p anred 
excovotio,i work i.ithe ¥,Lin ty of f•e suppl, 

Fg 6 Thelek.•/conhg•JI,op,60/Ne'lompom#•lf ..I, to#,es,cd,um nelwork 10 LofTus •e5wl ed in o licce5. 
P,-C'»cr osling 01 142 2009 FCC ot l„{·us os well 

lortheo,eo surrounding loffussiod,un•. he TFZ which was closed on motch 05 the offic,cl mblie viewing oreas 
To creafe spare [.cpccl•,· Ille• da,s Rustenburg I 8,MVA .vcs Ironslerred to Lynwood 
.bs/lion. Additional s//by pefsonne[ dediccted lo he Rovol & eng /d um in Ruslen/9 

• ]·comier' liod wos ircved awoy from I.,ritenance r.nd •etworkopcroliols were 
is direCt|y 5JPFI:ed * Eskcm 

Iversubstotion /' d v.·ioussur.und ng /'cilotle on sireil'rhoursbel'reles·orl 
r/a/ruclure #cs upgroder in the „pi /t molches ond two hou.s after mat:hes. The E,kom oblectives in R,sler,buru over 

up to le 2009 FCC Th s impro.ed Standby pers©-I % 5,fe »dethe T+Zi 'h®2009 FCOviere™esa•eosihe Eskom 
I. rel,abill of the supp y 10 Lcflus 

10 2 notiona oblective stoteceorher 
and the locul areo around tollus during In 4 ""rs belore o d up 

hor./Ith g mo# Included moirtenance Irsinendousl• R,5kicler,ilic/,on ond te.„n, {or LV one MV 
"m•me," equ p men·.132 kl 

The nefwerk dogram in Fig 6 4///slhe malmenunce pers.an,1, nerwork operators While the T,sks ider,1 fiec lor Ruste,eg 
9et•ork con{,gurolion fromme Eskon, poims fo, 11 kl and 132 W gwilcning a„ions , were ·he =Ine as the ,/ionol risks Idenfified 
of supRly to Ihe Ad um p e:inci te'· ond p·oteclion 'ec·•nklan5 by Eskom, the ireairle,1 of the'm risks were 
Resource5 The cellu„ lelephone relworks were d +01|ored fo.Rustenb,rg. These included 

venicles. considered alloble enough ord ·enporory • The Necessory resource5 such os instoillion ./ com...rig / 
inside trunked rado S/,ems were used as o ¤ seccid cable feeder ro the slodium 

squpmert 5pores etc were//red 

m.*.,ng,2000 



MANUFACTURER & SUPPLIER OF MASTS, POLES & TOWERS 
..LANC 'll Lightl. S.C•res is a leading suppl•r of Im* lowers 
and associaled equipme,d for hi nes( Ightrng in Soan· Affca and 011%ec 
African countries and hasbeen in operatior since 1976 
The company des,grm, 'abrical,35 and erects iT,enopole type masts anc 
bwemmsevenbas,cproclutt™nges. 
· Railow mas' 
• Midhing' m. sts 
- Hydrcmasts 
· Ille,naland Ix·emalaoce. masts 

Monopole,ansmissionmasts 
· ./ly....mi....als 
• Street lighting poles 

anu acuring facility 
he f.,c,lity consists / a 4000 rn' covered lacto' wilh extensive loading 

ae'. and stack,ng space as weff as 500 m'of om. space 
79, 'ty. *el'*Oupped,Wth GitBns•e./land mal nery lorie 
handling and processing of meel clate as well as all other steel work 
requlied for the produclion of monopoie 'ype slructures 1 - 

T® producion f··cJJjt, amp]0' some 100 people i,lcl.ing qualified 
bi.ilermakers. coded welders and macn,ne operators and o•er Ine folioking 
2™,ras windfurbine, soiar panel s•uctures, ad•*ardsandmast - 

maintenance. 

Quality 
The produc•on faci•,4,6 EN ISO 9001 2000 certified by Dek,a Internatio. 

Engineering El 
All monopoles and slructures fabncated bylhe company are designed by a 
pro.sional struclural engineer ard delailing ....... . ....'Our 
0•9 experienced staF. making use of the latesl CAD dami g facilities 11 
Track record 
Light. st·Lcture5 has designed ald fabcated masts for numerous 
liskmers in the lighting and ele¢tricalsectors both in Soutl,Aftii' as *·e' 
asman./urcou•./.Abi• 

So•ices: 

.... andfabrication of/las·sfrom astandardrange orspecia( -I.--- 

de•goto su# adent speci•cations 
· Erelion al 'asts 
• Design and construclion of las( 'undations 

Inspedion and rn.linierarce 01 existing masts and foundations ... 
. Turnkeycapabi,itieskrfullsite.d 
• Technicalsuppolandas..documental. 

£•UmITING STRUCTURES LeSLANC C•H Ligh¢ing Structtires tPW j Ltd 
Reg No 2035/002613/07 

18 Johnson Rd Pretoriaslad, NigaJ 
PO eox 1592 Nigal, 1490. Sout, Airica 
Ted +27..874·1404. Fak +27 ..814-1444 
E mail Sales@'Ighting"clu'oo·.a 
Websile ****con.•*uo•resedx.coza 



•Con bining the Rusientor, SAC wit. he Security to .11 11, 351 nemoers in¥c Yed n the 

2010 FWC Ruste,burg JOC os bolh of these a·e /ver 0/ Phoking substolon is w lin 
opera¢ed by Eskom the wdiu,i" precinct, /9 secur® for the , Based on *e expe·lerces o,e· ·he 

2 C09 FCC. N recommenced 1hct 
• Arod,olinkw,·h•ke Sh,•lu.VOCIn' subsluil'n mos catered {or throagh the o risk boied opproock be #lilised to 

OC e ec·ricol OC spruri'ymeosurespul in plocelortne representati·,es di,ecl the El octions for 4 2010 
pree'fll Fwcos opposed fo le current 

Rehobildy ©'suppi'· opproochwhichisficussed pufelyon 
Co#obora'ive e#o. technic/Idelivery 

No incioents ucre p•pe, ence(d In Term: of 
Coqi,n„ous com·nunic.lioi, and 0 /dequore secum/and stor/ge lossol •upply lo tne Royal BolokengS-/ium collo'.hve. effo,·s were pcl In pl•ce for nieg//s ned ta be out,n place 

ever mak, times Ru,# 1,11 g us u ..ole with the Ru stenburg 10 £tore ond sofeguord eguiementin 
the 9 ap lo ard duri-g ille 2010 

Rescurce5 electricit' department FWC. 

Ded-ted lechnical resources,vere Lessons (0,2010 FWC • S.fery considefc¢ions need to oe 

accied,led Ind posted 01 the Phokeng iditilied anc adequo·el, cddrewec Ipprlh.be'll!/Inlhe n•lanal and hol ot o 11 siles for -he 2010 FIC. subs,clion os per fhe OC fequifefrenls cty e•Ronsecrler 
• A:cred,·lion re'llrenieli Ipeople 

The RustenJurg SAC *S also monned vehicle5 Recommended mlion aidequ pmer,1 -1his includes 
frorn 71100 dolly to 24#CO wil technical, on,7 .Fpliers) rru,5: De quorlified 
mm:niu, i,calions and secu® persoinel The following 'commendations cre mode Ind the relevoll lece55 require. en' 

lino ised c! for inodiance of Ihee.enl 
05 possi.le. 

0 Approp cleivel supol,cans'de,ulons 
need to W imple,nerled •0 n•n,nin 
unou.il rin¥ restrictiois ·hot could 
9-leclf'al dell.e 

• Resource plonning-I'le.1D FIC 
mJ51 lie •milemenled tifre€>Lsly o,d 
p due corsider/,cn / r,45 gui h 

1 m /// ocfion over fke per od 
• Emalercy co'mur,cotion and media 

nfomot M dissemino·ionneed,c bo 

L 
I. 1 884 1 simu ,ted 'cross de [5110 enhunce 

ISAn•; 1 A L_L• this Ind preple lor fre ?C 0 FWI 
•his includes -he critical al,grmenl 

• SERIES wi,h BFA 0-d CC 
2-11 1 FLOODLIGI• ™ 

• Ccrity .u" be soug'.rom le 
egoect,ve p.rhel e gil hol cry 
d reclor¢tes or releart gover"rre,11 
depolmen- on issu,35 405 CO• 
incurred over . 2010 FWC ond ¥e 
..eneilfor 'ch 

Conclusions 

The 2009 FCC cs galed earlier wos 
the #IY tes' run in p.epor.·ion for le 
2010 INC As such Ilie event served •s 
puronse in· 

1 
THE JBFAMIL¥ II I HG HIGHBAY • Pro·. ding the Esl wilh or opportunil, 

to test i. eve' spe.. readines5, 
rwimph©,5 ond real time 
ooeral,Qns 

• Pro'iding he"wilhoroppo'unly 
to w Ihe gdequocy ond eFIer, veness 
0' the rlik lieotment plans 
imp,enentec. 

• Cre.ting an unce-starding ¤F 4,1 
mognitude of ihe 2010 Fw/which 
will be uoan ,s shor' ¥ and thls 
necessrr, ec·Loris lo be loker, 10 

1 Nre siccess lor ·his ever/, i.e 

, FLAMEPROOF PENDAN•• J== 1150 SERIES £=1-1 Incorporcti,g |essors sorM inio our 
ib 

911'MAZ.*000.ANEL.,Ii--1 •Ir•11# 

final preoa,otions so os to have 0 

NORDLAND 
10116624300 - Fax 0116624319 wre mbus' 0/ con.plele plan 01 
E-malcyll@nordland.ccza • ##wipdqi®l,ng,con Ic 1 or lor he 2010 FWC. 
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22nd AMEU Technical Convention 

Renewable energy in South Africa: 
resources, research and proiects 
sou,h Aima is bles/ed with on abundan' varim / re•ewobje ene,gy resou,ces· / :5 af, I I /bu/dunce in Sou,h well Alri•. kngwn especially in 'he H no'ih /unshine. wes'ern solar 
1.1 fhe parts Where world can be four,/ some / 'he Les' s/lar ·irrudialion 

hy Biot a K von Nieke,4 S,e Venb. sch Urivei ty 

me wcve e9€rg, ·esource glong ld,e so.fl pro•eds rwestigcli,ig li,0 wes"rn 8Etoblishrne c//st Is c,l ind,coled '} 01 on rlest 0 reiord 
ihe •,gnI]er of -*.I Renewoble 

resC.Jr<e will, suffic,en. er energY E,irgy proieds Senue ol 
maps 05 a in Raseo•Ii •:92 

Sol•h AIrl. Is slill @}rel,r• linii}ed Developnen•, gi•enlhe w'h 
' subcer,1,89,n - 0 di" wave onergicarve,lors The wind obulldent,exuFLes 0.0/// ordlheproille 00*/4*4/the 
ener@v resource 5 1,Frted 10 Ihe No,therA 'hal rene•voble tin ethe //mineril e·egy 05 / 0 3.cuice ct cle•fl Sci•rce ond Techi MIf Eusten * slern Ccpe Fr-rzes oul ccnfilled ene,gyigrec•,vulgworbwde Tho•oinfenson ••e.fR to oevelop c road mop 
5/ r mi, regaia SOLIA 'rica nos Ic lor ihis is 42 0/605,ness as plor a nealopi Coun• 80,4 Iur o sole, energy resesrch 
potenllol to pererole 0 'iumbar of 4,99,0,1 Africc I•cs been fo,_6srd on checo ene,g, Im progicir nte Int will Tocus on solar therrcal 

lerg' 1•11•g convertionol. lond /se wind //Ire fcssi'Uisr,n p:]rc•lureleclrc -, from tcal·; •a 
fechi'(ogy ...... Con¢lusion 

So•e of the lorger The p. ea, thn· 'lle 
reu e some ressor<es where 30.4 /4,·m ore under / . b gges s!,.nibl ng blocks thal 

develaprrer,1, or come o•Ilne ·eceltly fnhibited ore t•e •he rril·Oj CY 
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Legislation's role in promoting the 
acceptance of renewable energy into society 
This paper begins by discussing the need for renewoble energy souries in the worid today purtikularly wi/h relerence 
M €Ilmate change. pove,• eradication and politi,/ stabil,4. 

by Ne 0 Van der Mer#e, /3 Eng/eers 
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expense in older to occepl elec·r:rel the eo,tli's ol 0,2009 ond REFITP,0,02 ne·.rhere 
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ins•ollorions oi mach,•niccl ri,ac],iner, ofe 

research Ind dm / pmen' dii,4, iniense required,0'0451/eenergy. res'Itingin S plon'(and iii mosf '4/'etcon¢emporory 2 
*]eur], ·enewoble eperap plant i5 more pod //48% o Ihe lod tho• reriewobie epans,ve and visible infros :1,9, 0/,n 

resource5 le,/ •a• te De I. somein/anceso,dible," : erence,ond ene•gy ... in =!Innd Indukr ®is c,/Jds der,sply packoid os fossjl lue|£, fl·erefo·e inle/Ince in ihe Ical mirorment 
•rue & solar pno,0 •o,•oic, wind ed eficiencies i. =.rting d•ctaf ng I. ecs,1• pe•ri,•/ • Policy will hove to guard agairst 1¥Ove generof,en; ond 
lodular ood increme'll ex.,s•on 'f 11,0 clter •cti. energies ./ prolicc] und mancpolistic lindercles of .crge e' 4/rt 'om s of 8/ rg¥ a pplicobJe 10 1, e i.,lut 0,•s in 5ecuring access to prime plortin fnonc:/4 : /lesfoges e•d user requenierJ so•rces©frene•,ob!Genergy 

• 1,1,•1¤I'', 01•ernall erergles ...... • Dueto·hedispersedna••re.....ble 
ene.grresources,or/providedtholgood • NO: 10: Ce J,derestim/ed - fhe 

4}65 [ •uel plonlld•e lo fhe ge,ierction cosl belween ¤•pore,11 relot m d spo",0 001•cy per.1/ Ihe prodice, renewable impononce •0 impress upon policy· 
ofiechrologiesj, Mereby Ihe *0 g.,ups erara• rascurce' moy be tne /ro• of moke·s th/1 -cr scme of the renew•ble 

energ• tecnno 'source, Dgieg U is ·equired Iho• I.nul'Ing I ./.plil entof' Po'ullel proviaors'.colveMersoffle 
Dopollted Ind dion be exercised in ovar-legisloling 

i,ide:/ wd *e deftdar.t er,F Dynen• lep•ng ./ .recs 

munifles c,•d consequenl economIC prad"•ive, 'bereb, sele.,flig 'he from o iop·down p•ovision per: oecll,e, bet 'lia 
be o poputo ground.,well of 

slimul€]1101 0.'d sociopolirieol sibiliN of bicmu,5 0.0 '00'Stilt from fne there nust 
from le rec pient [or ever 

idecli' 'he /:011·•c' commur),9. I .. t.. .. ....Illes rele'ob;e 0 oreas 4/15 '05 beer la cose fn accepmnce 

Ger-0 
eneigy 'ech„©Jogies moy sfir·olole 
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5/le/ renewoble energy policy and ren©viablcenerqyres ourcescndr·Jr il,ve Ad,Cle 3 convoirs wany defi,1 hors viloll) 
legls,0,10. gn¢ collnecic• cosls immn: to the reach ond cppl mion 01 

. Polic, phat inslit'tes aigractive drive, Ihe legislaton Some cf he more nip'cont 
This section begi, will' o discussica of le foc Ii·ating the reduction n ·ehance defindlori are 
theoretical 0 e 'codemic) elenen' ihot #kind oloces on energy 1 e energy • Revewobleer,e·gy so,.icescred/ipedos Muld rendersustuiric,le ollern•tiveleed in e«,c,en. programs. hydrof owe·, wove p -pr, 11 '1 power, s alt 
polic, elfeclive i s feasible ind :u,10:noble , po„cy ,ho rohusily p,ovides ·or grodie• and Ilow energy, •vind eneth 

periodic re• ew ci ilcentives with solorenergh geother, Icl erleg' ene 0, -hereofte< ¤ discis6,or or possibly the best 8Decl lo ind,ocual rerewabe energy fron b gmcss (•fuch Includes londAII /5 
renewable energy policY in 'he worIc loday - techno ogies sowe'ego treo¢Menk plont gos os wei cs 

*e Ge·mon Acl on the Grin,ing of Priorily k . bio©egrodot/ frodon I municir•,•I 
Reiewoble Energy Sour:es Germun Vegislo•ion - *e Ac• 01 Gmnig ond indusl dol waste :14] 

Frior,•Tobnewoble Erergy 50Jrces I p!,7.1 ,6 05'i'72- as ' An excell" polic, siommen· - the W,ite an, ind"enden' 

Poper on Renewoble Enarg, Polic, in the RSA 'licle 1 e-/Purp/%' 0{11•eAd is/e./hen le:hi,col loci ity goneating eledru:]I 
es Int -he energy fron re,iewable •0Jrces I· m ne 

i.*Intll pu,pose ,6 k tril,lote the i. 0 •irl• 5•ructured t /0 morier n gos'[15] 
order 10 5ho•the trag,Lconsequence5 0{the suslc,noble develooment of energy poM,Culc·ly 

i The Ind is defined wilh reference os /le in•erco,irrced 
to 

RSA not hoving /•gressed (from tie White locill·les osed for •he liansm gs,on ond 
Paper)lulhep·orulgo·,cnoic»rewoble • The •rolection 01 Ine climole and distribution o lie:fric,1, for gene,ol 
Energy B - by comporing the nalure 

asmic,crls 5Jpp|¥U 114. 
oftheW"'Poper••,tht'eofte'qies,ionablc • Torecucelhe =05· of Ih. or'¥,5,00 / i Grid sy'lemopey'lor: orede·ined os·he 
effo•s o• KERSA Iwhich doeg nol have Ibe ale•Ir ¢QI e•ergy t•, ike Ger,r•n scoroilly cpe.'c. 01 I I t,pcs of voltage 5ystems 

Doercul# .ig in•o accounT un. legol c•pocit, '0 fonr Jlate . * ....' lof.#Irectncolsupply 7 
*erm ex•ern, effects W J- 

.,th reference to t·,e Re,•evioble Ene·g, Feed· fos52 fuees os on energy sorte frny Afticle 4 / the AclcM"in le obhgolion 
,/ Tor,Hs Phases 1 ond 2 emphogis) I purchase ele Ir, o energy produaad ·rorn 

Aoposed eje.enrs .,successive ond • Tofociltatele,ri/oductioi,okercw•ble reiewob|e .e5 

susm,oble 'Tew·ive feed in poj,cy energy Into Ihe nclia·,01 energy m 

I•is inportoitionotell·he Actd rects••inc 
•proi•oirl¢notely) tioin Ikeir,lic! 12,5961/ 

The lollowing ore pigposed os 8sse•ti•I 2010, ne. ncre/5/ 10 20/4 2020 s•sle. ope.Tol"tooctinccl,tairwa•Le thr 
Acl E chcrocir,sed OV rn/ n d']lor, 0,:' 6 foi sr elernan,5 10 Lucce•Ii,/rid waincole ieed AM,rle 2 g •es ..Imenlior 1/ ·. granling ©ther Ihon d 

in scre·ir,¢ry Polly provisiors 
c pnorit' t ·he lurchc58, •15,11,/ 0/ ©f. 

• Or d system operafors sholl ond „ • El", or d u""biguous peic¥ thcl pn/lent For cry of Ille ©pplicable sou-ces 
evoluJtes eoch renewable encm o. renewable crargY - Ihe energy lo be I .Ficrily conie' plonts generoting 
An#vor * energy{'om rerewoblr its own ler,Isspecl'collv purcnosec b,lhecloses·feosible energy connecton 
with micrencelot" 5'ulegic des,robility sources Ind 9J0ronlee pLrchcse •]no po„ili e the leores•grd 
f•illielecknology tronsrnissionoflho·eierg,{181 

• Policyth/l'ee/no·o overregulcte, but 'll' Inport'ril|Y, lillie 2 .peclfic'il' • The ob "on •I.ove opplieg to 'c no,· 
Iguidpundslimulai „11,i,•i:rome.voi exclud€5anyenti•e.whereany/ilioleof Ihe Gloelv locoid lechnicolly si,loolo geid 
5 w nolyopplicablestandords. Sofc ow,is over 25% 01 thol entity 1121 5,gterr, wn/1 the grid isdecmed/chnically 

• p.hy #hol i. inclusive and pernits Of cr,cial imporlohce Is Ihe fori t·1¤1 trie s.lob|e even when ' eupgtde 01 the grid 
wilobility of linorce ond incentives .nt Acl /•i,oves the ..... plac:ed !5 requi.ed if, orde •o ¤czeptthe elearl[¤ 
to or,vote Ind 91'11'ls, gli emp|eyed upon cedoin renewoble energy sojrces, os energy gene• led From Fene·woble 50 a 
profealonols. sfr'¤11 m :ro cod medium 
enterprises. frunic,pal e'·ihes and we5 Ihe case Itle .Gtrlchons) i• Ibe - the cosl / previous 5.irli m•St be Ot /mnable 

nonprolitorgon,sotions, whileconydenng Ac•,lha previous&,•13111as,hesorrefitle Hcon/,·llc expe•se • ob,erlive lestl. 

Iheeffed/thepiesen·lockulaconomies buisan'irelyd Heier,1. Wlen Il Is o reosoncble economiC 

o *le. Impor, durie• ond d:ree cos,g expe•se·9Lpgrace legrid. Mus'be 
The e,cluced renewable energ, sources 

dore w;tho• 1 delay * the gr,cl • Po opero·or I' l l· oem ' cerioint, ond co n5 stenc¥ were li reques/d DytheparN war•ling k feed inle o voi obility of linance ond,•cer· "s 
lorafixed·erm,hpically 20,90= i Hycroelectric DIon·, exceeding 5 Mle electrical eiergY inlo the grid •from 

inslolledcopeciA. renewable source5I Ihe ieq Des, lor 
0 -heprow"roispecificond""priofe 

re".woble eneig' resoirces tho· will • nsloll€]hons 'Jeed by go, fro,9 lundlill gid upgrode. from ·he F ]r,1 opera•or 
be vioble ond sustainoble n 1he cr searoge exceeding 5 MWe inselled to ihe Ind operalor mu" incoroor/te 

I. i,r•ur,5tarces rrpowly lic.'Ing cordirions or requiremenls 
(if oppl,clble] prlor to the obligolion 

• Fihicy lhol e.plictly inc ude. Ile vonous . Glomiss plint! exce/ing 20 MWI / connie· ard purchase becoming 
nal,0. gove,iment role·ployers e I So gr rod Ovion ener@¥ ins-011(]Non' effecive [19 agrt-J}ture, energyr 'rode ald Irdusliy, e,zeedi. 5 V.Weelectricalenergv 
fincrce, lord clfoirs le. pol'cy Tho' . The ob gotior For ·he priori", cor..c+Ion 
explicilly : rives %¤ o.old nonop/,sti. • Solar rod!.tion ener„ 1#/Ilations ¢* rene,able "mgy genembr [10 'e 
praclice' 1}y lorger role· p'yers' thru·59 h Keeding 100 k¥4 where the ene.gy .... app|105 1/ Si+JOHOnS whe. /11 
Ihe proper sel/lion /,ncen live feed in produced is nolelectrical *e elieigy supplied to *he oHecled grld 
1¤rihj, -lie i' newerAct is /6- ..,luled . ell./.al enell from more inclasive 01 

• Poll renewoble y ·hal m.kes o.vance provisi.I reiewoble sources i e the elecl·i" • 
energ¥ seurces. possibl, due 10 0 

#or Ine idenr'.on o'' Je•,nologie; r•wrbina*,01 01 focfors eneTgyfrom renewowe sour•dules 
£Jcn 05 u Mo•ring 

and appmnole "es for lheirlocation, fo, Iho 
rer,ewoble energy market resul,rg in belter energi procuced 'rom tos$'11'e| 

•hicugh Ilie! inst•w·lon o• odequore sources. Thisca„d,·ion opolles generolly king und immed plord size oso resullof .eseorch end davelopment Initiot wes Jn|ess the ienewoble energy plaTt SO 
research ond exper,ent:ol kiowledge, ond the , Pol•cythot tacilitote' grld conne,_Iron Ind connecled locks the Technical copacit¥ for 

ovoids/aneed foreice'lvelicenwgoi gro{Laldininishiol ves:orpreludicel feducIng ·he Inteed 01 ftlertilolenergy " 
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in.Ignces cf glid overlcad This condit or For off·shoro pl"1, 01 Inusl Ihol hele costs be equalised o·norisl *he 

6 does 101 oppl• where 1he gri¢ is RO,684 /kWh' respeci•e grid •*rs [37) 
/Ir•.dy wfu *ed , Ih eleoncol energy from Il s inpofta91 to note thot 'lant operaton 
rer,/woble sources 0/ 4,8 is cb•ectipel, Wki'Fpero'Rene*ole EperoPc gin 

u e reworded .kere their plail exceeds 
ver,6 ble) 12 01 rAe 

150'• M /9 indeperdently calculofed RSA,98, 
• There is omondolor, Dro. s;on for ·he rEference,laldof theinrolloilor -he Whil Poper orcceeds by stal ng ihot 

ex/o,igeolinfomidion norder fcreither Refienceyie disdalinedo5 'the quait,17 + is ilie re/ons,6, ily 01 govern nert [c 
po• Ig·/ cDetto· ond 'e re•ev¢Dle r'electrici' which eock speci c Ne c; Cors-ifu·ic'cll'91'mperanve,toeskblish o 

enel plontopercor tovecil, and extab sh wind oowered plont, incIJdirg As hib dional energy po icy thct. 
grid com/Il•y - Ihe ifornat or to be height, Huld, if cclcu *d on /8 605 5 
providec b, either por, w/" -I of 

i. msured P V curves. I d during five i Ensures·heeflicient ulills©tionc-energ, 
regue9 121 years of cperation d it were ouill ctthe resou·ces wihin 'e count' 

• neco•ts fo·the 0,/" 4 The eleclcol reference slie". os measu'ed agoing n , -heceliveiofenergitothen/lor hosed 

erergy ore lo be frarsmilted lroughob refererce piont ct o ..ence sile. wpcn need 

the systern i.. 40' source until eventual • 504[31] i The procuclior Onc d'Elf,oul,or Of 

poin' of sole (i e a pos: through" or 

Ir general - R50·47.i k/h where erergy sho, Id la discrefionoi ter:n be 

•equ/dion provisionl['21 Thisproveion sJsloinoble 

prevem rie clos./chnically... gr' integrated into bu Idings 1 ·c>of• / roize 

fron reiectingeeclricolanerg?produc•by protectionwo!]s. • 'cding/0/ninproverentinti€ liv,6 
stondardof citiens, 

ren•obleenergy scurces - or tie greords P £ 30 k¥e - 26,339 / 6* 

Wthe grd operolor hos The oolicy oosition is sited ob'llijws no poir• 01 sale 30 k. <P. 100 kWe 
fo·sucie,ergy,23 26.030/.Wl· *El,suri,g •hot an equitable level of 

M, le 5 poces on obligot on on grid system P =· 100 k/e - 25,963/ IWh notionol resc.,rcis is irvesled 1,1 ier,ewuble 

operators,0 pc, fees forcll elect'ical energy technelogies, given their ooler,lic! arid 
'c p-ey,005 Acl provided for the 'lowing in,eded ink their grids fron pan",lising compared to inweslmen15 Ir other ene·ny 

renew'ble energ, sources Where rerewoble feeo·intarifis. SJpply optiolls 
ere.g„untsexce/5001<We,lheooligoion • H..1.coowe< ond b ogc s 

The;undomentol d·Ivers & the poliy ore 
to poy;Be,is onl, erforceoble v.hefe the %0,84/ / 6Wh 

• The skewed relia,Ke s. fossil fuels 0.,lout os frorn s Jur pl•n' ig meos'red and • Bion,ass R ,126 / 1&Vi 
priri .4 energy source in tie RSA I90% reco/ed 1241 • (3%/e'mil- RO.991 /'Wh 01 the Il:ergy ge,ero+ed in le countr, is 

Aticles 6 '0 11 cec' directly wi# thespecfic . Wind -Rl,008 / kwh r€,Inlor/forr. offoss,Ile 
ton# apolicab:8 10 5pec fic sources of eleericcl . Solar-..589/ k.n • The s,grill'Inl rele/se of gree.ouse 
energv from r.e-ole energy sources ),ze gases 'to le /1•osphere 6, ihe RSA 
of plard oid dote of cor,russ,o.ng ore The'Do/meril,oned fees©renricollirigent ene'gy industr, (SASOL is Ihe 6ingle 
Incluoed In the *on5 o.alcullon of upne, o valid coMract having been entered larges, poini •ource c- CO ir fhe wodo 
con•pens©,i©i) int' between lip¤rtleg [32... ees 're 40;, of d Es'. il I Bled cs I coJntr• 

Abasieove.lewof ¢herelevonlfeed.,ntarifls generolypayoble for c perred of 20 years wo•Id lealure,n Ihelop 75 C02 cm,lt,9(] 
From the dole of &• conl,lissioning lin/1.ding countrieL,nlhewO•1411 4'll•vi <mer,yq•clific<mois opp, ard 

the readef is theref©fe directed '01'c spmfic the year 01 Enrr,n,65!oning), bu· Ihe ierm ' The corrclatiM between greenhouse gas 
pic,ison.inlhe Acfforfu/her wading) is e.,ended +0 30 years {0• 7¥dicpower el·.iss,09s und globol climote cnunge 

• H,dropcvier •261 (s 500 kwe] •14 ieduced 10 15 yeofs • The RSA S Specilicull¥ well endcued 

•©r 
P £ 500 kWe - Rl,068 / e,Vh hydropo wer e':ceeding 500 I:We Ino, wi' nolurol sources 01 'enewablo energy 

med 0 '%4) 73] Themlo,Lurr fees as (parlicull"Ii,1 Irene 
-5001. < P€5 V• 20,734/kw' M 66 volue odded 0 1341. he conc•pl of enmiy meuril, s d ic..ad 

o G.#Uj. e,verogeold,r,ne %96271 r. ./ c.li of con.el . /. -rn...hle witk e.orgy e 10: 

P s 500 lie - RO B. 7 / I.h 
pl„t lothe closest leancolly Feasible 0 The conceptiol pelic heolih. sofelyond 

500 kw < P s 5 Mwa - RO,734 / Imh accep,ing gne is for·he plan¢opero•or[35] elivironmenic! coisiderolions, pa•,culad¥ 
• B.Ils ' 1, The •1 + 4•rading the grid -F- l wher. con,5 e dering Iho 5ow,h Alricans il 

· P / 150 k/0 - Rl,270 2 k 'rh io render suificient cop©clly 10 'for)'rn + IFI 2000 al"dy co,imeo on '5#moted 
115 278 electric•1 GWh ol'enewoble e•ergy) i• •c· the g·id energy 

150 kW <P= SOO ope••tor, I:We - Rl,093 / wilh in their hom and these roils •o, be .cluded in 6 M (In Ihe torri of polluting 
'Wh 6,orngss ie• ombuslian of or,rnal n,id 

co,:ulolion fordeterrr,ning the co&•of 
· 500 kw < P s 5 +We - RO.983 1 kWh 05,ng plonl motle, lor 'u =ses 01 hec•Imr' 

Ihegr,3186 
· P >5 MWe - W.928/ *Wh •i*.tir•gJ with the concomit•rt release of 

he Act rrakes provisior. for ¤ rohan noxious m oom witi,n the immed,/eoreo 
• Geotherincl[29 wide eqvolisation schen 1, teTms of lopplicolion 

Ps 5,Me-RI.657/kV,4 * ullribuled to ond ircurredi by Ibe gild • Enlreprene•rship rind Ihe col cep' el 

5,4.4%'<P6 10*We-Rl,546/kWh operoto fs o,socioled witl Ihe cor *ction und innodion dge industri' aid 

10 MW <P/20 M/e -RO 988 / d,/ibut,on of renevioble eleericolenerw,· •le| The 5ade.s 01•heecancl,Y lin Ihe 

for,inf 
kWh Al direds Act Ike grid venlure f operators shall reced nonce. direcli•veslmer·. 

innoin•lor lindost,•tomeel•hephysico| 
P > 20 MWe - RE 791 / W,h tha •olume5 c• e ec·ricil, land ossocioted 

denlo„d for 
forelectricol opoarolus thet ca• copt•,re 

time per./ poi© energy from 
• Ind 1301 and u/ise enew, fion• renewablesources 

0,1.s·RO,607/1/h rencviaole sources (i,cl'ding lee' crid 

The poposed plcal must -ch 60% & i• f•fr•nce y,eld betor• Nment con be enfofced 
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Ag 4 le'hern,Di.r,ni,/3,*,eMOM•reop 3.4/*•1 
/ 6. /,speti,•e / *Id.,0 re•e vah . / .eie. Wodes 

' The deve/pn,en' of 'PPr°°•'°'e Policies 
geared 109.1-ds /8 irlroducficn of 
'ene' Dble energy 5¤Jr,06 wirhin he 
B *te. bygovemmen'. 

• That 'he lorger :cr -crmal rencwoble 
energy be 10 000 GWA by 2013 
(cont' 1.*nol ·ene•obeenegyos 
C,50'Ss' abo™. 

• All wili,n Ipolicy f...lork holls / 

Character w by f exibili' ond ceoable 
./.ing Ace' 1.5 K'Jectja 

• Thollow cosltechnolociesbe int'odu-ad 
firsl (nen·lon it mode / Diomo• ro 
gon"/'3' "" waier 4": ng, wifld 
powe· ond sn·'ll c•p¤c,ty h, droeleclrIc 
pill-1. 

The stoled eEsential elernen•s for ihe 
IMple7804.1,0, 01 -Mble energ, 
Inler.ent,-ore· 
I Developmol l re.-061. energy 

Sources en' the conseque.I •rei••e /.c,oj Gndlegal;osj.•mer,sr ./.B. I• ... of Dersons #e rell„e 'm fowl lue' ene•gy 'll {' revelop'd/"reness. gpncil, bul *gred ding '0 in Flement 'Me 
1,ewable erergy mLs torm port 01 0 Ind ed'ration ,nticT,O, 90•e'£?fne,?#5 

elecl 
hoUNcm,y lit f =Cfnable Policy 'Inev•or, ,O£ess Ind trle integiol•d 

-he Iwo le€ol *'ments resource ot note '[on end ore, eniofce • A cleo• inierwr·il·ion frorn ped.rwonce governmir- In and 
co·/pliorce ord 6,fealion tke 

01 an ef,chllog er,vI•Ollme'll , To de¥e op o approprig e lego und approprule sle. n 
lor ihe *prces i·Irod,ci 01 e. Cnd s.sm,11,61. regoloto• frol,ewurk for non·Defic'mance pric,rw *c 
prollferel,on ./ 'enewoole energy I + Btrudures tc S.DO. the An irtegrolior in.pow,1 poiril to late is thcl ouices yo ·i,scol/nd finonciel sL/0,1 the 

of feriewoole ent,gy In·/ 1•a .... ragul.or i' nol Impuner/d To 
n,AcA•r,•is for.VIal wi,hin Ir, appro.ge lega• ,n• erornmy 10 0140ct inveirmen. 
09/ po•iry (wifh 

.egu atory framework• ond tho respectiolhaelect•ic,N Jrdu6#v 
develop-rniolnechinisrns . 70 divejop 0, 6.35.ing jegislolive L>' may imusl) ine, 'overcone ely -issue rule' designed 
•he .boler ol non.discr,mioolory third an¤ reol.lo,C,y fr¤,-ork 'c ,•egr•/ 10 I.alnmerit the notionaJ Unve,iinerl9 

ind.Denden, part• cower poducers in*o tne ele'frlcit, access to the arl' polic, fromework, the. in#„ten i 

· exis-inge/*I/%/ 
le......O...Ine/nurog,•9 re•Dueepla,•092••$ 
fhe pnoged irfrodl.:•ion / iws»oble The Depcrlmen· / Minera'; and Enei, i, I ,5 c•eo.· Iho· Fhe 4,•cL 09 1,r #•Fmu ¤Irng energy in.0 Ihe RSA energ, market Pw-h losked w,11, the espons,Dil,4 for tMe o•era'I eleclrlcih Fc>lic, lor le the RS,\ 

conespoid,19 0comorchsohor 01 /4/non 01 mewible evergy pulicy id/l, 96+/ 
r,begov Imment Eska. ond le fo:-mawn or,agionol with..r le Rk. %¥hjsl .he luiure ewor 

energy electricit, Oislribuca i.e. Ihe eguiator• is lasked wlih reguloling rrarket Tlie A:I cie,'y delinas octil•i€. I43 . whic h 
on'imonopolig re•true•r/of the 'A occe55 througl, licensing and by dmcioing olicewortdcto• namely 
el//7 %0" Tecperop, 

ond Meving Mpre/,icte ·euwable oi cry generot on, di,••4,6:ion orl••Sillissic. 
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for commerci•1 ourpcses ) 144 2001 3000 2008 2009 

The Ad in,ects ace:loin emount oi unce,tull,ly Y; r,4 .13 65,48(15) 65. (15) 175 00 
I. le .Dplication for and grcnt,ng O 1-119.0 3133(12) 73,76 (15 7176 (1 I 94. 
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tc vitie5 •acliv, ies disi•rici p'As· 
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appl• lo ne• prolects the REFIr Renewable Energy Feed-In Tariff 
The renewobleenergy power purchase ogency Condi·lor,5 

Th' Rerewoble/.gy Feed Ir Tu/ REFIE, for quillification as c renewable 
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and fegut'"fromeworK5. ond. clo'fied.segenen,hor, 

, Lind-fill gas plant • 
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0,• cefi,ie the qunlilying tcchnologieg Concer··olec 90!,i pl•ril w•houi,h,ro. 548.1 

• 'ion,0.,Sdj ..mass n.lude'lorous 
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• To,ol cosl ic produce ' kih in 2008/09 ™.*1*78PJ 

veaus 2007/08 _ 49% escole,cn· 
• Es<:ala-ion ir soles 2006/07 10 2007/08 

... 
0. 

• Escoliticnir sales 2007/08,02008/09. 
rn./4,2% 
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on on nuil basis *based upon o plor· 5111 0,00 wily wi# 25% 0 =re 5 ote owner5'Ip de •memcdoticnie ·ne.Ade.caurages 
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RANSFORMER SERVICES: 

Maintenance · Total Electical Asset Transformer Site 

Management (TEAM) · State of the Art Equlpment: 

On-site Maintenance & • Advanced Vacuum Ovens 
Assessment · Impulse Testing to 1 MV 
24 Hour On·site Service 
Installations 

· Commissioning 
Training 

· Diagnostics & Condition 
M"loing 
Transtormer Oil Purification 

•Specialist Fault Finding 

.. 

ROTATING MACHINES SERVICES: J 
Demagnet,sing/De-gaussing · T.tal Ele'lical Asset 

Management (TEAM> · Advanced Core Testing 

· On-site Mainterlance & (ELCID) 
· Paalai Discharge 4 Assessmenl C 

· 24 Hour Service Analysis 
· Live Commutator 

· Installations 
Skimming - Commissioning 

· Vibration Analygis Training 

· Diagnist,cs & Condi,ion 
Monitoring 

• Balancing 
· Fault Finding 
- Laser Alignment 
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We put the power at your fingertips 
From transformers through cables to meters and switches. Powertech connects electricity users to the power 
network. Our group of companies develops manufactures and supplies power suppl' solutions to South 
Africa's utilities and municipalities. With Powertech's unrivalled service expertise and product quality. the 
power at y.our fingelips can change a country, 

Power Technologies (Pty) Ltd 
PO Box 228 Sloane Park. 2152 
T/: 011 706 7184 
info@powertech.co. za 
www.powertech.co.za Powertech C 

Powertech C £!51" TRIDONIC.SA -w.locho- 
Pol„r,•C,•C 


