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Introducing Premset MV switchgear, flexible architecture 
with distributed intelligence for enhanced emciency 
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Upgrade Now' 
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AIR microgrid solutions deliver up to 100% wind and golar power penetration in isolated 
diesel-powered grids, raducing CO .#ssions as .* a. dependency on costj• fossjl 
fuel These widely proven technolcgies continuous y main•ain a proper bilance betwean 
supply and demand that maximizes the usa of renewable energy Our turnkey so mions 
include consultancy grid stabea·in intell gent autorration remote monitoring and 
maintenance And. as '3 world'Mead,ng supp ler of microgrld solutions we 'ave more 
tnan BO references for a broad range o[ applications and customer requ ements 
wnrldwioe. new.abl.com/power.generation/microgrids.solutions 
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I WelcomeAddress 

Welcome address by the AMEU president 
On behilf o the AVEU, I waulo ike to exterd o worm welcome 
¢o oil af you, ond wish i extend our heonfelt gromude -or goking 
1,me fo be with us et this eier,1 which coinc,des with he cer*ory 
calebr•tiois oftheo•sociollon 

ThBOGSCCI' hasm,ieo long woynce ils formo·icn 100 y•rs 
'go. It hos borne witness to o "m ber 01 se,s·nic hislorcal evenisthat 
ho•eroc colly changedthe wo,id ¤swe knew nhen To ment on afew. 
• The ¢5.ocia,ion wtnessed he genes,6 01 1he c•,iotion ind.str, 

after 'he W./ orotners celied .fa,!7 Inc lok M the skie5 ir, o 
*·mode machine 

o Theasoclotion survived the devos/ting Spanish b pondem c 
& decimated mill,ons of lives acroas le world 

• Theossocialior Ilied thro,gh 00/ world wars 

, M wilnessed the winds of cnonge blowing OCr©,S Ihe continer, 
• en African (o•r•Iries oroke oH Ih@Yoke of colon alisrn. 

, M 6/w Ihee.actmentolopolheid ard ils painful era sp"ring 
decades 

i M w tnessed the end & the colo wa' Ihe down o{ democrac, und 
le ushe•ing·in/lhedigilologe. The ass©clohon'B •chievernents ore enornious d + Acfk th, . ocmsion we hove inlroduced o cornmerner.ive book tholcocumen 

le hiskor, 01 eleclricily ono the -ociotion We ore confider,1 /hat 
Ihis coffee tobie book will be o collector's ile. for those who .re 
pos5,ong·e abovl •he developrrent of tie industry. 
Theseochieperre- WOJId not beebeenoosgbled + Had nol beer 
for Ihe ne AMEU inipiroriona men and women who played a /le in ensuring d mode up of x;ous branches w Ihin 504 Afrim. I 
h sur-I of Als ossociohon We wout like le Ihonk 'li lose wowld li KE. Ic Ilionk 'he choirpeawl ir all bronches lof er,50(ing the 
involved wilh the ossooolion Ic m ils incepliw in 1915 until loccy Gon,$01 on is sell s'Hicient. 

We •ouldol50 like b thonk ouro*Iktes who h•e ... **•t honkyou 10 Ilie,Jhhole5 For 7ou, pos, ·ive supporl tothe AMEL or,c 
role,n the gro•h olmEU tne Deponment 01 looouc the Depad,rent •our spons©•hip. With Ihe •ork Ihe 0909Lsot[on is doing, 1 hope 
of Energy ond Ihe Deportmen, 01 Co·operolive Covericnce ond yoli i on so-1101 will,ror,•Inle inlo your orgori.Glior from whot 
Trodition//airs, govern me/*aments, the oride se<jor. NGOs cJrmembersleorn 
and rele,on, ins·,tu•ic,slho· Hove been pol of 'e,ourney 1 or' ols' ginleki I. . fr/1-lily lof their suppor! Sorretimes ihey 
1 vould like K Ihonk the City 01 Johonnesb,rg under le leadership U)nng|nIll ¤6€Jul niz unovai ub,1,11 beco JSe o• work / hey still roll) 
of•hae*ecutive bei,Ind rna,or, Cllr Parks #e MMC of Environmen me. U. 

Infrs·ructure Senices, Mitsh,diso MFikoef lhe Cit, Manage'r Trevor Thunk pli lo ul ille slor•Ing curn,n,ltees os •ell os the secretorat 
Fewler, ond Cty /wer, which olows me run /,5 orgcnisoti©r, ond for 1 hrir Linwove,Ifig supper' over 1- 'osi twelve nonlhs 
toporticipate onvoriow boordsendle AMEU n·heintereslolthe 

1.i,glod to hove.al„evedur„uch Blhefirityeor of my presidenc), counti* 
urid I v.,sh b e*pil„5 my •ill-wres, gratitude to / #e people who 

The City rowe· bcgrdi executive managerrell· and employees 6·e worked ·Irelessly to voke /,5 e.ent o ··Li, Ecss 
on fhe support the, have given me ond trle, r conlinwed suppon o w Thir. ,5 t·•e team Ihot h¤s burned Ihe midnight o by ensuring that holding ke lor whi,8 rm -ny; as well m the AMEU'' 5 brding 

the cenlenprivedion of •he ossociaton funscssearnlessly©3 romril l.ae and el,ecutive ion, m #ee for ils guldo nce ond s iport 
The role 1, s °eter F -'iles. my'Iralegic ody,sor, plms cod le pos"Ue I wish I m,ke slerling 5 pe..2 1,0,#ion N M.Jind; Sn'mor, Yunnno 

She,kond Lebo Mormne 'orille hord wo/ rhe, have invested inioihis work w doing 'rtne organisalion, Jeon Ven·e, and tie c ©unc• lors 
butim 6 highli oppreciated Ybur perseveronce gr,d v.ho ore pon of tne executive commmee lor their polit,col pia,ecl 'Aur con¢r guidonce 

alenNon t.dek 1 hos nodcd wei for /e successoilheconference ensuring 1hgt we work tog.er In Irang·Qrming the organis,•tioii 
The 

I on· g,otelu to the office 01 •he Presidelt, lor le support receped lo' 100 yeofi 909. been eventful, challenging Ird equilly 
e•citing iorrsurehi wang,ogether./ene'l.*.will De Re'Ne Moke anc Mofereiere Ts"601" lortheir suppod in 

uea ing 0 -se of learn work ond doing Ine dorto dc, rmil g / 2quall• erhi.g Ind eJe,tri* 
. ofganisahon Sicele Xul., AMEU presidw 
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Leading the way into powering Africa with clear and efficient energy 

4 Turnkey Technology and innovative solutions for MV/HV Substations 
1 4 Renewable energy projects 

4 HV/MV protection and control systems integration 
4 Power networks maintenance support 

Understanding of our costumers' needs, combined with years of Engineering and 
manufacturing experience sets us apart when complex solutions ore required 

•-ASSIONATE ABOUT POWER 

Phone: •27 (0: 11 466 835•11,m: www.roshqott,co·za Fax: +27 (0) 11 466 8357 E-mai•.foeroshqott .co.. 
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Speech by Mpho Parks Tau, executive 
mayor of Johannesburg 
Or behalf 01 The city 01 JoKInnesburg. I lessening our corbon footprr,1 09d ensu•ing 
wish to welcome yow to *ls momentous /1 we stri<e Ihe bolonce belween secur,4 
occcsi, whe,1 we mork o historic milesto. 01 su,ply and consen, 19 the en, unmen'. 
in the hi.t©7* Ihe Asscci•tion of Mwn,¤pul The • ty has comrrined to 1-ple,lent ng a Electricily U.ilies 

nurriber of ;nitiotives going forworc aived 
Indeed. fhis is not ,w/0 cenle·,crycelebm/lon „ It 
I 

ougmenting gener/ling copocil while 
r le associa'ionr bv' le convert'01'hot ersurncm,nina irroaciontleenwonneni. 

/ 

e city 01 Johonoe'bur@ is hosling ul,0 
3 The c ty is in ·he prccess c horness.rg A ene·g, ar, imporlorl stride lor t·,0•506 fron v•ole· flow ng Ihroug' Ike ¥ost lab,-inth & municipalities ond Jt,Imes who nove ollhe w©5*e wcter pipes $.ersing cantnb/ed 0 6 grwh 01 6 mocolion. thecl•u5 9€ in·pipetJrDines, We¤reworking 
We ore hoMourad arld privileged t ore .¥ilh Ihe Unr•ers,1, o{ the Wilwotersrand tc 
•gai• hosl this impor¢ant end momentus develop ICTsolurionstomee....liengee 
OCCO51/I thot *e cily i' focing ond thol we Inlicpole 

in le foreseeable fu·ure. This event is of h,Stor' 1 ilicince t. the 
city 03 il symbolises the com.4 ink, full Al'/9 We e.visage the ICT secor plo,Ing o c Jtalyst 
circle 0/the symbotcrel'•lonsh,p bekeel, 41phoparksh,"grui,L·ril„or'£.Vh„es-' ondcenfralrole,9,]evel[)011!giril,illondore 
Iheassoc,¤tion ond ·he c!4· il m in Ihe cily co mopoli·" 0,46'ch's Jo•onnesbul We 
'f Johannesburg wl*e the o,ocdolion was con'rn nlithecount'is focedwithl,vehcd intend tc moketeanologyond srnor®lu i• 
[ormed in 915. ,]nd i/is „ Johnne: bag o debili/©Fing ,mpoct or Ihe res,danls or,d an inlegrol pon of eve,> hing /3 wedo 
Ihol the 0590001,0,1 celebretes !*5 10011, yeor b•,si•esse• In Joharn"Mi le,rnportonce 01 pe se -ing le environment 
....Ince 

ne ncesson! Ecuts of lood shedding is ropidl' chong,eg the way we cindie:t 
Sirce Ihe lo, •ch I Ihe assol •alion ot the tum of r.cess'Ird hy gere,uling consl.inls or, the •·• ae'ves'/emanner,n whichweo©bus'resg 
0890¢hcenlury,thecitys'Johonnesburghas 5.Jppiys//ove ser!·housond,ofpntential, and algo wovs in which 'he economy aid 
grown signilicar•4 bolll n <ture, Depulot on productive rer hows loa ing·Idlecked bw Imlf nes# 0/.©te 

c 

and economic Inioorlance 'llircitr'osevul,ed end busin,5ses incurring I" M ue Correspondirgly. the ecoiony Is going 
fron, humble baginnings as o d i cm pleased w;th #e st·ides tho• howe beer th·ough o tunsit on pnose, whici, in turn, desolci woRIond lo become Ihe I,wint,2 

made to sh,eld o / tn w |Ote Johon na/uig Ilso promp. 5 the cil ·0 -ev ew tie w,ys it hub /9 Ihe cortineqi 'hol " hef•le to whal i• 
res,dents•gai,sltheimpaclollocdshedding. coiducts business. Whoi has grow the c,4 regc•ed os the ricies! squace nile in Air,CO In palner. ip vilh City Power, the . /s ©f Jokon"b'rg over o hundred yeors 'go 

tince iwoslounded in 886.Johoniesburg foppec Into the trorslom-,ve <ennotsusloir d 90*r ol 

65 g·own I becofre me Secuild larger 0,4 le, grology i mlillrn,5e le pc•enho| or,se· We need 10 Co9ducl our 1]usir:m in i ne 
in Affica, o bu/ing n,elropolis tr••• #ome / load Bieddlng by ensuring thel we curt „IIi environmenial uons,der/ions and me 
/ approximolely 4,8.rrillion res,den„, 9096 8*Ce„,Ve con„mp¢i/, /n 11,e suply side demcnds ot o new economi This is the 
of whom 30,8 occe,5 k, el•Ifi€il, Through Iherolloutoloppro:,imately 65 000 reiono e be9inc "e perliersh p we hove 
The cry hes becorne Ihe mcgnet thrit snx¥1 melers ocie>ss Joho,lnesburg, •ie huve forged .vilh the * vers,·y of Johollnesburg 
contnues k> IMM peoplafrom ·he 91 / s creafed o plalforrl• 11,01 enables 'he -he pormership procclivel• seeks lo identify c ty 10 
rufol ou*skuls 092 be,Dad ne cou,/9 morage the demand side o. eve/¥ 111'oug' 0°P crtunit es For g ·owleg a green economy 
borders who ore in *arch of lobs, eou"tien the deploymer,1 01 'chnologlos such and 05 k= ·o incLoote e,le prises ond 'e ecosy' eni 
cpi//ies and belter Ihal is being spawned b, thig prospeds, econ ecoilornic Imilirg and rippe Col*01 orny 

Johoringburghosddelooed'olitimironiker Ihesa snor¢un•solso'llowfolheir'eg•hir In my S/te of Ihe Cily address, 1 -rn ph¢:ised 
ofc//gold: itrlow. ormblflesno/anony & odded capobilihes ihot //1 res,dp,1+5 the impodonce o F'urning cha/lenges inlo 
olhe,cil i, South dnce lothe cr)'14'1 gros; 1,0 Frcrole sovings 6, oplirg for 'ly· omb= 0/4 unilies Whenticed•,itithepotentall, 
domestic produd, will, Ihe cont,ibul'•,1 01 0 2.rimrg shedd /, ihe Grs,e,n such as 'Ime of use / crippling mpoct of lood Ibe city 

whopoing I 4.98% accordingle Ihe hodings o f relusedto,leld in·0 0 90/e »ure, we fore,eelhecilyincorporot,r,0 ofincapoc,7 ond s,Tlc ter 

I poper luthored Dy....foom Uniler. he pless lerMologies ./will give res,de'lle obbly 
5'U|,5|iCIOnS. •I err Nouoe ¤nd Waldo K·ugell i© turr il e,i househol/,rile smor home• A lo•hus been achieved In enhoncing securily 
Accordng ' st. le5 by the Cent. . longrotifedwilhlhegos,livelilcoles·hol azipply but 1/Me is /0"Tiolt© do more 
Development ond Enterpriser #11/ 74% mwussooringtheres,denisol•hii,inesbus Ihopeth,sconlerer-ewillsl:In/uilhougl. 
of all corporate haioneis uie brised Ir from locd sheddng through l e Hi ovohm pi<>ve<ing d,sauglons orld dellberoll[/15 tnct 
Ihe ot•, ond 90 are 60% ofSoufh AfrIC(Alop deplovneil of Ihose Boluhons will bene'rl n.onlyt·•€ ci401 Johaniesburg 
100 com. nie, bul 11 e n J Itil,de / me,ros end .1 However 1,1,es os commendoble as ile,e 

Thegrow.th o heci/0 Joh".85/rg corriet ochie„ements 0•d 1•0•••ndE 01 ka'e •unic,palltles thul lne beol we hove no 
$ ,1€hollenges of prowdi'g .•5. 

o foliable In,en•icnofie5ting ©nour/i,rels///51•1rig OSSOO./11 

supp|701energylowsbulke ci/.urle fae: in/e shodow/pos•ocilleve-lent. Wen,- Clrvpho//,Tou.e,Leativeriayor, 
econom<grod Theelednci•generoling oculelyconiclouscither,londateweboveo· Cllyol'ohorlesburg 
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MY Pi441 446+5 Protection Re1975 

and he is reallyexcited about OMICRON's test equipment! 

1!ie CMC 356 stheunlversalsolutlon Powerful-First(hoice forallapplica- 5//por,ve-H,ghestlevelof technical 
for test,rg all relay generations and boli requiring very high power support and comprehenrive training 
types. 6 x 430 VA/3 x 860 VA/1 x 1000 VA programs for e,ectrical eng;neel 
It 15 designed for protection testing Dynarnic - Powerful cu/ent jouices Get a picture oi genuine Innova 
of elec.troinechan,al relays as well as with great dynamic range tions fromn OMICRON which made 
fortcsting modem IEC 61850 IEDs 6 x 37 A/ 3 x 64 A/ 1 x 128 A protection testing 5,n·pler than ever 

Accurate - Accurate current and 
voltage output syn chronim on with 
GPS or IRIG-Bfor End-to-End testing 
(typrcal error < 5 us) 

I'll.'ll'll'll.'ll//1 5 Years 
Extended 1.. • War.n# OMICRON 

Alectr,x<Pty) Lid • Tel +27217901665 I Info@alectr}*.cozatwwe.alect.Ixco.za• wwwom,cror atlinto@omicron at 



I Womenl.Electricily 

Women in electricity: Launch 

Today works or im'ortart occasion in t.e WIE los a ihree·pronged mandole /,ch 
histo•y & *e ele:Iricity ond engineering 19 to Ircele·/le 'ende 1 ron'fornigtion n 
sedor. Ir Imbolises t• down of " impoid tkelf,ousty. creare t'ng,ble pogromrnes 
/apter[©rthe i,cuslry on d heralds o seoson t•0,1 Qre designed lo g•orn women in tne 
of hope for -he future of women ,r the electric,/ sedor ond Ic x,misc the positive 
eleclrioly and enginee -ing gedor contribul on ./ 0.0/0r zoi mcke i' the 

ilC JS' I om ole/ed and hcioured le onric•nce 
fhe launch ol Women in Elecricty I'WIE, or L Irl ita •ctivities, WIE wl|| com/and 
initialiye 'hot I phe fi.siof is kird to •ac litcte creote c doboase of Mmen profesE onols 
ond advollce the de,eIDpment / worrien,n in khe seclor cre©te c menlorsh F ond 
theele€fri•19 end eigineering sector leo er",p programme ord embark on o 
The compoign n enocls T. creation / 'his noble s 

ini,ofive is b 
•econd WIE ocivitiei which will by the leg oF •ke slow poce 01'ran.formetion i, ihe 

...... 
commce 

Ind Ing,nee./ sector Th next yeor. i•cludes es,/lising 
temal,oral exchingepiogmwbes career 'esiden' 01 *he 'soci•tion of Mug,cip' 

E|eclriciN Ul, I ties, S , e|0 X. lu, mode o fim days ond conpetit e 

unden.kin & 1he 64111 Ccilvention 01 the Revic.ve Fie WIF i• onchied on the oillors of Mokgost AMEL' •ice pies,de,3 eleri 
AMEM* one of*he key mardoles 01*he inentor/,ip and loile'ing leadership 
AMEL is to mplerner,1 programmestnot„Ill devilopmen' Th„ i anticiooled 
for track t.e odincemen· 01 women in ine the pre·launch of Ihe WIE le speokers tn ae whe•ed twih the success{JI 
electriciNsedor Qnd pone|ist. of fhe •c·eos,rg eve,1 conv* develapinent of menlcrs, 0 

The AMEL' ExaceN,e Ceurc I oppived ibe S, Gourvh, the ni,mber Jc,shree Pershod. lonn!noh of pro:ess Inal y registe•ed 
women In Ille Indus·ry ond in,·1„,ve as {acill'ating ir wos ir Fine wilh its mandotato Maoeno ond &wi Momanyuho. 
lechnicnI develcpmenl Ira ning or •orrer 

develop & members, 4 WIE ,5 0 women The pre·/unch eventvics o ranrg 'J«ass professiolls iii Ike seclof inieive by xm* ond For women, ir IT ond waR clte// b¥ 145 wonen imm 
only f inin 9 .ho / 15 led or/ ori,en by werner The ./,er pillor // wil, be hois1il ihe a Im' organmirs, r•c'uding bul w 
leaders lim ted to, le municipoll,ies, Es kom, SALGA WIE progromil es s the ioelillical cn of 
As le 45· vice pres,dert I .•, 1./ . and AMEU 0011!otes pu, r-sl,ips and 'oonsomips, 'c lit"ing 

tolce •hs opponu,il l •<nowledge and the ir,lerna+iono exchange F·ogromme c' 
Fellow,ic Ihe Frvid $ d„cussions, 0 prog nolic hel.lering o•crene. ornorg women of 'Dnk •he 1/lowjng #op)e fo, pioyiding programme *05 des#ned * guide WIC 

supporl and resources to & 5 init ative wreer5111 the e|ectnciN Lwngi generation ond 
initiat •es 16 enoble •be ofgaii.tion to reach di'tribution Mbewu fioin sector City Power wko used / her Its goals 

cescurce; wilhin C ty fc»ier i ma•e ·hs we will ¤ 50 be working close, -ith ·he 
nobleobJed,yeo M ily I •Iso wish + 1,0·ik To /h¢t end a *sk /om sponic·ed b¥the Depolrnen' 01 Highe·Educ:otim' H wring 
Elsie Moshigo w•o represer,3 NEU oflilioles u president elect was formed I 'c,Ingle 0 & hers,nternsh as oic apprenticeships are 
and Bertha Dlim rli tron, EON Cons,Iling 6 implemenialion of ·he progromne o €]•ul|{lhle •J ensJre Ile rigET skill• 581•. 
for Iheir ded,cohon, suoporl and irvalogile the pre-1/Inch elant The members of In c. i.lwr .2 wcJId Ii'<e to thark 'e 
0 b'for /0 tne reolisal,or of ·hs ideol I ike iask teorr ore Adel,ie 4,/le/, Jock, 

AME J 4'* ord execuk council for clso wish lo e,p,05$ my heorlfell * tude to P,ma kne, Illerato Moh./, Mokwape Ic,ivel, gdvocohng lor fre es•obishmen· Dikeled, NdIN, Le- Mocoare, Rosem•r, lekgonyone. C·ene Mopon Mn,uni. Iisho 
W h w E end for le apport they have Noicoo ed 'e ·AMEU secrelor,/ 10' the Hor,gen. Rochel Seobe'a ond Rird.on, 
provided diligen· Ind 'ord work Ihe' inve'fed to Nlar,0-1 

implerment he deas 1 wisl 33 nicke he ·ask Epecdo, men,"olhe feam wi 1 be supporfed by Lung, 
(ollowing opon,sotions wikn con/rib,led The hard work by /he AMEU me w Ders Mbewu who isthe lead of IhesuRportgroip. 

culm r•fed in the pre-I•u» eve•ttho·wos Elsie Mashego ond Beflia DI©rniri 'he ge,lermt logoke Ite pre·la•nch beril pos5,ble. Schneider Elecic, 10]obe Tracing, hoited. 5ondile Monhumule el he'winh tupporl teorn were !ater Fined b, Re·ilwe EON Cons' Nng Zedek Troeirg, Co'5/ head of elecincit, or, 3 Augus* 2015 otthe Bulhelezi 4. tn€ Soulh Afric/r .1e of 
IU,eds Ma·leng Erergy Sc •ons, li• Durton Iniemo•iorol Conference Centre. Elear,•I Engineer5 ond Selir•u Velaohi ft• 1, ve, mens. Ded-10 Conslruclion, 

Cily Power who J pro'ide a,we or 1 /,sn ' llcnk the ll of ®Thek-,1 Aberd,ire Ccoles ord Bionomono humar Cop,lu 18'OUrleiSSue5. 
for the BUppOA ghey hove provided to ..tion 

WIE I // 10 1/ speciol mention of We 'arefore segmented the progrgille 1.ish to -courageeveoone •ers to oclivel' the depily moyar Ind r.ily ri• lognr of Irtc/reeialues, pl|!ors¢nd oric/atetiot 
p.'lop.tal'lhe WIE progrommes wnere /hekwini, Councillo Nomiuzo Shob¢10 0 will guide the *ork 01 6 WBE. As much / 
poss,be ol,d supp©rlwomenin the,rd,lierer,1 IMEU pres,den¢ Sicalo Xul,. anc MIC we ore Inandoled Dy Ihe AMEU president 
o,gan,£09• by creefil.g 0, ep•Eli,il of service and inlro•lruclure in the C,V end execu'ive council, we believed h/VWIE en,iror nent thct allows 'ern To thrl.a wrid 

of Johannesburg, I.JnCI•©r Mcfs•icis© should hove ils •a|ues as loundolionB which prosper,dis sectc. MI,ke. / Ihe "Mvering supp©rt Re' a'e progressive service excelleice, agility, 
go,e us throughout lis p·ocess o•d Ir 5*ewoidshiped asluteness. Re:ilwe Mokgosi. AMI.ce pre$,dent elecl 
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is not waiting fUr 
Ger,lux Lighting's philosophy lo energy management is 

someone else to 
focused fundamentdly on ligiting We aopreach lignling design, find a solution. 
tecnno ogies and cortrol, as not merely a plug and play solution, 

We are changing bu[ rather through a holistic system approach to achieve rel'able 
:he way we thjnk and suslanable improvenerts.We at Genlux Lighting ensure coit 
aboul sustainable savings aid waste reductiois throLgh energy emcient lighling, 

• living" design aid control systems, 
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Chooing energy saving l ED Soar 
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Lucy Electric is a global leader in 5econdary power 
distribution solutions. 

We develop ,ind suppy Intelligent innovations and services 
fo Mildy, Industrla, and commercial aopl,cations. 0[1 , 
Oul latest products include Aegis Plus, our nex[ generation Acu,Mus le,·i,1 3 

ring mar unit range designed :o meet the evolving technical 
and market needs of our customers, and the Gemini 3, an 

upgrade to our Dighly successful remote terminal unr from 
our range of cutting edge automatior. so!utions 

For more information on our 
solutions contact B on: 

+27 (0)11 025 7490/8779 
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I 2 5 t hAME UTec h n i ca l Co n ve ntio n 

Investigation and mitigation of electric power 
losses within City Power distribution 
byS,bus,50 'fron/, 01, Po.ve 

The nalional grid is more conslrained, in lue need by the growth in populati" and eleclricily usage, In addition 
10 Eskom'stood shedding s,enario due to generating constrain,5. As the dislribulion Melwork change5 its normal 
business. energy efficiency is the dorninating lerm an/ the reduction of lechnical losses I one of Ihe sections thai 
need am/lon in •he emerging economy of South Alriia. 

This popef evaluotes jifierert Uds (ui,em ¤nd nori lechnico losses bei,g Ihe disinbal" system loss has become o 
(reR de,/iol. conmercial ond industrial),us,ng inlluenced 4 /elt Or,d /ul·y meleis The co,cern dlue le the gro,ving Doc denand 
colcui/,winroughlood &,Drinprovan,e,)) 0/procch 16 10 Invesl gate Ihe tach-:,il ond :he wide greo il covers m Adding to 
and sin•lotio• (DigSilert) methodologies 105Se/OU® inthed,stributon na/0/./,5 // opplying o d/giled svs/rr modell,g 
norder /develop occuroteandauthenk researcH -11 focus orily ¢ntechniccl losses i, d fl,ri,11„,idirraine,unaslhed,/rib.,tion 
rewlts. These results ore fulhee analysed formotion, whot conslrutes thern ond ho* 5 yster, desio ns Has r Jiner©Js equ prner,lond 
to develop on ophmurn solution, mon Y me, con be redued "Ing ¢n opprooch H 6 lo voluminous dolo /,ig inve,K 
aro•,dimp,igne ood fock witibn» fhot will Qddress le energy crisis while Il J. Pvously res/rchefs hove dewel/ped 
energy storoge / peak sho, ng. The pupe, addessing the energy efficierly problem different methoo©logies to Fird •rn/on how 
focuses on imp.oving fechri col /„85 dir In Th ·ap,ccont·ibule, ·4 the distrib#+lor, system These losS,3 1, cons'i, J,ec Ind ways -0 
clrculahng cur™,1 Im thereby unproving li•erolul,/ere'hese,ossescreinvastigoted reduce losses. When anal,sing powerlosses, 
theaverull 0,erqyel{,clency Ih/r„,Fulher in three d,Hemn¢ scenarios, the res,dental. it /ould be fir/l, def ned os /0 1,pes o,id booe Ihe operutional eflue»ond p,nning cornme•dol end industriol loods Fed by ·he Ne'/rowp ho' indicated thot wl losses 
Nuipmenf of 'Ne eler'ricul refwork whei a John Ware "bit ion 88/11 IN Th,3 .se/rch eqwke k a sum ©flechilco|losses ond :,0,• 
ballery energy /Groge ,5 in,olved s slrucE'red os o gurie to technicol loss 

tecv.coi losses I71 Vi'ere te'/•col los' i' reduc:lion.hici tocu3es on improvir'g Ille Icad 
South Africa like any otner developing country foctor¢,a •romed nbenced by 46 loud ond le f rchon of in chopierslhatore logicolly , on ek,ric,4 cris,5 and no,molj #n,/ cennecledin.eso['ing.. calloss problem elaincol eouipmey)': erd mi i 50,2J.·•icaj Jo11 ·'lood shedding' tgis cri•,9 couse, economic ,5 cnermii'ed by bill i: challenges Grid IheR 
*80}5 to the Counlfy's 'conoll,c grovl . Theorellcal fralnewe. 
the cov*'i economy ls eleciricity·drwen 1/*Josses 

Asdise buboo componenls deli,per energ' 10 Aller the ne,i gove r,lent 01 democrocy, Ihe w·oirle,4.e ouds dilfer and/„,unnotbe Tle fromework fi{ n Il. sludy Is oused orl 
Il ••tion N the elect-,col e,•efgy increused cont•Iledositdaperdoncuslomers reeds .|Cu|/tingteck./ os.s•Drollc•9·Dn•e.s 
ad i, s•ill incre,5,rg Elecirlcal erlerg,f fora porliculo. penud The olleniptodopter (residentiol. commer< ol 25 ird Jslri,A is generated' tran'rnitted fhro'gh some 

I.his sub,ed Es ....9045/ he ./. separg.g ..es mroggh se/,ons . I. mislonce. 0/ tronslormed :00 required 1"11 c· cuslorners v.i,h #e view 01 improving the one of conduaing ard :hat of trons¢or·nallon 
of 'lilisofion, Wholrolurolly occurs in pra•,se loac fc:tor /,ch Mill be an advon¢nne In David..i •9],lecl i,tul os5es represe/6 1/ 
is 'hatlhe gene·oted electric!7 Is not equail, determining o loss lood Utor ir orger / 8% 01 the cosl c electricily generahon ond dellveredto le deshrolio.i requi ed Ajr use produce aulhentic 1/b o{,echn,/ Im allof heconodelwertheelearicillo 
generoid ond tvot,mplies+hal, ber•veen the being con/,luted ond correspo/ing Revible Ihe consumer Tiese losses ore corn,osed source 01 el,•tr,clly und the lood, tnere ore 

rrelhods ova, obleto inprveloac f•ctor. of sekerol components, such os 1he of mic losses occumulated 

The losses burd,n elec:,·,col syslem a-8 
un/voidable and connol be ignorea but 

lakdemal. cnly reduced through diferert oppreoches poweis•p•Iledby 
ed on s/•am components co•necied lo peaking plhnt, 
Ihe system reviewec Belme redvcing These lun•Ing@*h 
INges, •ihot cQnst lu•e tiese losses shoulc hourseachday 

€eneration // 6 undeisrood, cs i.is ne,wn, d,·0£ 61'ie -010,Wthout Sloilgedisthar•ing 
defermine'lon Q• on outhen! c oppe/. M stolage LA i#et- upon u•ders•cling The lor,iolion ©floses, Generatinmpronle 

withstorage m inies#galion has io be ,rderloke·,0 1hen ---·-__..__irt- Sto,age,har. 
later a irilig/tion opproac•i s d/erm,ind os . fr'omba..d 
osolutioiloredJcethe|©5•es Witi|it.ralure nefatl•* / / 50.'-d tomal.taln A geneiationplani 
moltl¥ complinenl,9g tbe Iro•smission Ir•,•le.....e 
systems ond /,re,he | 1.,01. /4/ //1/a•d . ,/1 ci,+ribut / / on 

demaDd 
sps,ems ore '·111 based or /0 irons.i'son .-*-·..•:/*:- -- Ge ture, this n...0,1/0.1/ res./.3 ./s n contnbuling ....old' 
/ the dia but!011 s'stem Iler'·u e 
Powei losses are divided into Iwo ord 0 6 am m.* d•m mid,light 
referred to lechrical end non.technical limiof day 
po•ier losses where .chnical losses l e 
Mund I be •h<,5e nfluenced by jhe MGod Fg ' m„eketaie! whefe 'sfen dim*. h•r•d;ej ®110"niny 
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to transforwer losses. The 00-r diss,patec 
6, tie cores nagnlising inductance ls tle 

Crmml•rar 0.35 0.73 0.081 CIO97 iror, las Found m c tron,le·me ond e,u,$ w 
a fuidion 01 ·he applied voltage ind n.0/4 

F- 0. 055 0,0096 0.0101 refed to 05 no·load ises ond m oven 
0.81 0,68 0,077 0,002 induced when there s no·load current. The 

ble I Tha resul'i pircr fa Ci energy •fDmgo syrrem. ./. impadortc• cls. elerred cs cooper 
loss,these'ossesw aluncionotte,indirg 
c, rent ond known w ood losses.These types 

6,2, powri .1,5 nblrt,oll ond losses due ord thle ./ •ronsfer energy k> .. leve of'osses in o Nonsforier<on b.colculatedlor 
Fo ieckage curiene. wook i.„iner burs. 7,quired 6% the lood. The mostly In'luer,1,01 C fIM'••edng co-ldipion •'her Few poiomelea 
d stribul,or trans/„mers, rrelering device, e.ponents *hol yield techrica! |05'es 're •T•••e tionsfornier •re known. 
inwirecl de,igni,/ and by /rmonics n ·/ns/marEondconaudorsolthedi,rit/wn 
power dis'rbullon natwork 121 For,her is nciwork ntrons'ovnersd"rgor I"d bot' how +0 1,*9" fech' 0, losses 
/ pruposc o fjezible nell,udie feduce the :/pper ond coe logses ore found Ind in 4 1.rocrongno compane nifharcensm" 
te:hnicollo,found conduct¢/ onl¥ du·ing on lood co,id,lion, electric technical •oss ore known. ther I 

where coppe·'wes ore presented· This re5earch ,0 5ummory, 59©uld determile respond co hom to red/e liew //clric 
tke ccluol ncgn// & disiribution losses, Cogduc·or k>5505. Coldi/. |065es orp o te<hnial losses is es-iol ond 15 ochie,ed 
theif locition ond componerts conslitair. resulf 01 0 c rculolion i.,iren miough mi le' po•'er loc•or carre/Non, village 
distribution technical losse; In rrosl 01 he 'Inperfect conductor silch -5 nipper The Jpgrode, re corducloring in primary and 
d : ribul,on feeders, losses occvr for dilte.ent Lbaroclers!,c Ilnpedonce Thal nrs.duces n secordory feeders feeder reconfigration, 
reosons o id ore 13] lire losses on phase 'ollogedropolongle-•audo, propor,-1,01 'sirghigh emciencilarisfermers; redv:hon 
conducm, line lostes on ground mre ond to the cu'rep• tiow 16 l'ourld „ col/0 -r's 4 seco•4 ne work feng' eh larger 
grourd tronsformercoreci©le©kielosses. maleriol. From,he mpedunte, on|yc.rnia nurnbe·and op-Irrol locchon edis,ribvt,o• 
=cess lo,m due lo lock of coordinction componer,1 th•t cortributes to the octive tronslormers, sub trcnsmission subeclior 
c vo e'ements, ex:ess /„es due ·o load po•erlosses. Inorderloculcu/econdu/0, piecemenlae//00 ce/ms. lood coloicing 
ctorx-gis ics ond ece= losses due to bad loses mersured c,rrerf lood • bosed or bstween Three phoses ond leeaers ond 
Irr Daloices on Ae Dhoses Weally o system the lormulo lood facter improvenen, wwh demand side 
4+ con respond lo all cf liew reasons '' •'•*10/)'L) =r.R morogemen'. Technic//sm cc. /0 be 
in{I./.ingtheocculer.e c-lecir c. losses red'ced b) introd'Cing I boner, Slorage 

whete 
• u i be nppl ed, os till is n. noterlot a sisrem as porf aF ·he dismh,ned gererc#•r 
rr ethod 1./ con respond tc mo• w hen J = currer,1 (A) solution to er.hance the oper.tiono| 01|ic,Brcy 
cornoared will be /:ted ond presenled of powe vt,16 wnich is iouic diverse Ind 

" < resishance per krn fWx,le 
Deyermii,,i•e jeck•i.al 'osses wi,4 reievon £ = le-gh offhe coble,n k. 
colnporemils. These lecnric' "es cre no· 1/ mproling ·he ./.ency o· t. 

cc-urring unhaxme leve of 'ooding order€ AS the sys,em solved , three phase *m, distribl.tion *em, he recon{ guralion for 
furlherd,v,dedoslk<edondvonobleichr,co 'he losses for each phose cre colaoled loss mirimisctior * fi·s/'1 proposed b¥ 
]nueson,Aniell)*lirnicallosseslhotdorol Seporolel• accordirglo/,emeosuredcurrent. Marinela| L6]using odiscretebrorchond 
j.ongew,th load techn currenl, such bound ostrons·Irmer que This method ollo* fr.of p* 1 Pkill c 

• loon los·.ps ar dr. re lechnicol losses // olithe ne»,ork „ilc.es be cl.sed 10 forrr a 
- 67 R+t, Ral'R dlorge -tl. 1/ lood mes,ed •urrent, 5uch as copper Sy,lem and ogo,nopened successi,vel, 

J©53e3 Fespecnvely There nie s•ctien• In o Tror·,h,-er ho•eg. In oider lo logil' to reslore the radial conliguroticn While 

ds,ribution sywern •hot thr•rel,coll, lefines de[Inelhplruns[ormer osm,on Iddlion :I consciou thottiernehdo/recorifigur¤ton 
these lOsSe5; Wose seclons are those mode power dlgi///by ,he cores mcinal,sng in:©Ives ooproximsions With the 

04„duaors,o,for.pot,heelear,calene/y Inductanceondwindir/Impedance,illy/d odvoncen•en·t, Sh,rmohomrradlel/1171,0 
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with oeneficiol chorocveris•ics that brings 
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eminle K/,ls, good ell,clency of energy 
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o.--..1 Illefature' 

»-1 r 
in fegords fo impocis 0, peak 

shovin€ by ,he bolter) energy slor'ge 
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1 -21-- 1 J 1 -1 fhel e¥<]luclec lie lood levell ng o• 1ne 
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t-t 
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//e sens 'weness/0 the rot o / me /peok 
loodandpeoklood Thisrolk),snoilkel™,d 
fcao·, ,/ „noldepende/or, lood Frof,les. The 

1 leve of lessminin,501,0.whenimplemer¢irig 
- ....0. 1 1 1 bonery eiergy stomge systems deoe,¢5 on 

Aepeat Ihe £*I.ulation un'll the ncxirrum slorage desS,•ed size 10. o 
lead'*r/lk- 1 

L=LI gertieulor Icad levelling. becouse when the 
load peaks ,go n o designed system of 1056 
Tedu/ion.nould keeplhe ood 0. a bose•Of 

Fig 2 P.oce•.ofc/& glic...p-/& such integroted ooltery'rerg,&1-/sys¢em 
-he 11!argiure ovoil'DJe willl 'eg• rk 'o bule' 
energ, 6 ¤roge sy5·Miriub u Inea•s k) redJce 

propoill/overcomele....rox,Frallons distilb. tedge•eration'cil... While/ fir. i. chnicoll/ss/'Il poler/tem p..... 
wes infroduced Wilh Ihis method *ches gre pumped 1 ydicelectric I,nergy storgge were •hol IQ„es are reduced when o nuniber of 
ope,edone byole, bassno,lime[How 05,d for iho· purpose one loler on, glti ecd SmO|| |0[]dS Ofe 5hil·ad li• molt pie siles ·cther 
pollern. A inelhod foropti,Tiol operal,ul, of ocdor/er¥.to.ge'llms.eferev./ The thoill'rger bodshiftolos,ngle'le 
dist'ibution wtam wos developed by Pepon,5 botteristo.oge system hos been proven /0 be 

Since lese ore ormaor·Lon/l lo the 6 0 181 wheaJossminine'rionis losses oloined I syslem thor'is on jn»TraIJ, cu extemolly 
6% installot," sq=e of le 01 'h" Curre·,1 10-, "Fin' :ful, ond is no¢ o di"rborce in discnnecling crilicol %,ng ere,gy 

storage to shiP netm•rk some of Ihis cur M.t m/,gu*n of ihe dls:r,bul,0,1 or looc loodshi• is ochieved, thrOUgh ,!s lusi de 
fromoeok lo off pca• F•er,ods decrease, thr .|- F' 0| Ofli•uJotec !3] le resid' I (upler t.¢ sep,]rcte no•ork m cose 01 ne• ·esis•he jos•m, //h con /3/3 e ©t ©vercur'ent conditions n direchon 01 ll.e distributed generalion op Vol,¤9 e reguloi,ca lestorogelosses. Nourglefol [15]in cle 

andpowerlosses,ndis#,but,01 supply ./work *i. -heno or and under,/lge Ind thol not only corcentroling or the 5qua•ed und/,Are fos! tecnnique lo avoluole I>•e quo# bvs bor 5wilch over linpod ¤f JI•libutod curren! i.lolion/,0 -Ii,ch assist in red.0/ »h•ch generat,M sise and placement on losses, is o •,ephod he'l l q„R••, ieslore 1.onsm,&5, on and distribution losses. through 
re;labilit, ord vol•o@e profile se,•sitive o{ cd,•r,bulinr 0, c n"col loods aid under· frequercy 

sillt, ig u 1.¤c],Dr, of load Iron the peok tn and s'stemi Do.·idson urder iol/ge load er I hove shedding where presente:. or "·peuk prwds Thaie 0,8 014 *0 faL,ors mos'ly used as a melhod of reslo n/imawn model wilh disinbeed i.g power genemtop I' €nhonce le Uss **Il and 
for bolcnce. less m,n,misn•lor, Mulule et .1 101 Boltery *e s¢oragesyslern ols© releriec 

ir•re06,ng,·s ialie .,ch c• tne resistgn• presen.ed o mathed/logy to me. Je 11. osenergysloioge 'slms rrosll' opl ied ir of 'ronsmission and distribition wl,*5 oil 
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gerierolion r• power 1,0,1/Mang lowefed o· 0«.Reck panocs, 
•05s mi••m,Eotion, IhrOugh obserVing !065 pel] kood lopping orgid // ewing ond ...gow ·cnipell.re .9/ 'l of cost ir 
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Weaer by optrrn,5,r,g d 5'rlou'ed generof,0,1 ratio of theaveege lend 'crn/5 des,gnoled being eva/cied 'or 'h,6 •5euri h I ied,rce 
modelinirisols,ze, locolonandaparating periodlorripenker,linx,murnk>odoccuring le:hniccllossesw,th·I,ein//itholll,eload 
M of al** general;al, In urre, to in tholper.ad Tie meg, 11.4.01 11 factor levelling opprou•h reduces peak currerw as 
mininnise losses 5eisiti,i,%11' /5,6 forp'wer /,culd be belween O ond 1 0,1,1 .Inimistng per t,le liempure An eva oolion e tech r"col 
Ic- In•enn of dlilf,buled gererullor sm laclll,collos•su-goinad foctc, il'hel losseshere Islobspresented byarotool 
andoperalingpoinit,05 beel, perforr•eu by Imphes improvingtheload{octorondlho·,s peak Foweil ond maximum po.,r dwi,/ 
)<P Znow er QI 11 wponer ir•I uil,•ulcile dieved Ihiough /06 load reduclion as u tho, pe,lod I noreving 'he {atio for loss 
is5uesofenerg,656.Inimls¤·lon,reklrloty peailood,5 delerm,ned#poweroorrent, minirn,&,tion w,fA 'rn'•cmerfor,Inof ihe 
systems •il•hiofge rene,·,oble ge,leratarl consequertly reducing ihe;'R losses bollery e,le,gy 5'orage /'tem 10, penk shoving 
P],lovetol I 31 ep©Med o. enh"cement Theresea,chprese/samell,ac·of colculoting purposes 'hispopera/"atobeoneoF,he 
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unlilles, and eneigy $10 -ega unlfs were di¥,alglhed•,bu·,•lneerkloo•:octorfor ne·work, t...|I load foc.r impro•emeil 
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Power by Innovation... Innovation through Partnerships 

The Reunert Group was established in 1888 and first listed on the JSE in 1948. Rewnert Limited is a leading 
South African company. The group operates mainly in South Africa with m/or operations s•tuated in 
Au/ralia, Lesotho, USA and Zimbabwe. Cal-electric: african cables has been designing and 
manufacturing a comprehensive range of electrical power cables at their factory in Vereeniging, near 
Johannesburg, since 1935. Growlh / the manufacturing facility has been cons,/ent with the demand for 
the pmduct lically while technological advancement has remained abrea# of international trends. Today 
the company employs over 700 people and can justifiably claim to be a forerunner in the South African 
cable industry. 

•electic cables and Tank 
Industries are two highly respected local ind//tr'el manufacturers of cable andcable 

ADM-•eTC••0 for over 25 years, accessories supply into the have mmfactured and distributed a wide South African, African and 
range of q uality connectivity solutions to International markets.Tank Industries 

the power, telecommunications and operates within the subsidiary electronics markets. CB1-electric: african cables. 
The acquisition of Tank Industries brings a 

full range of high quality. SABS, UL, IEC,• 
ITC cable connectivity solutio" into the 

Cal-electric: african cables fold. 
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ne,Ible d diver•e o,riong /I molinble In perlod forlhe 5torage s,sten ond h/ s Re eath irsr.nerils 
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Aller detern•Inir,g 1/ leC•n,•ai (]Nses WI' 
a lood 'c•or, 3 s,zed 5»rage Sy•le,n 5 
introduced /0 peo< shave. in order/0 observe C¤rr·niss•Ae, 0.44 00 0,059 
fAe impact of erergy sloroge /1 5 sforogr F,x 0,71 0.47 0.0 ..34 
system is ·aled by ·he u·It s / ,¤ n 01 DIS, ler 1 
O¥.er folk>ry ....e .. A•ar•1 19,S 'oll. 0.8,1 0.66 0.0 p 0,0186 

be,sed te model Ihe John w•re subsio¢,4 ;'c• In.Ii= =hwran•Ae51et,gewusi,v.ed 
belo•e energ7 •I•Hcge ond ,•fler sk•ruge ond 
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i, assumed lor sy/en model. lor sit„plic,/. ' 

-h. d.•I! in 00. Ic-o; ...is m.dej 
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-0. 
data & does not corfespond or|og coll, 
doc•menled, tr•,s study ,5 nul immune •rorTI 
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oi,•ilobleboN-7si•willbe rnquired#ofpeak lechnicrl los•es In u dislribution y,slern, iho•ng and this invest,gogion focuses only co•. studi wus seleced becollge ofte· the •he •2;IlltrNMI,tZIL,UN••C 
*in....lood factoc in.•ia coll2c¢ed dot•. ihoi w..... .. 1© irn,)0(10[ler' nkollo• 
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k Years 
WA HellermannTyton 

1966-2016 

..171 %1 HellermannTyton 

congratulates 
f the AMEU on its centenary 
; As we celebrate 50 years of HellermannTyton in 5outh Africa, we salute 

the AMEU on 100 years of excellence in the electricity supply industry. 

Hellermannlpon „South Africab leading innovatorandmanufacti,rerof eng,neeredcablemanagoment - 

solut,ons Our local manufacturing capability ensures ce/]flea world·class quality wh e contributing 

totte k/cal economy and lt>b Creatton. D, Mng fum our global expertise n 35 count¥,es. our p,oduct 
ranges Include cabe Ide/ficatlon. securing, heat shrin< term,nais. connections and accessones. all 
purpose eng,neered to facilitate easy cable maggement 

We design, manufacture. cistribute /nd Provide susport with more than 60 000 product speof,cal y 
developed for the management ofelectrical cabletoindustry and ut,litlesas well astherail, automotive, 
renewable energy and mining Indu5tries 

•bsite: www·'41'e•anntyton.co.za• 
2 Johannesburg Cape Town Durban Port Elizabeth 

• •011,879-66>20 (021) 5g#-7100 (03 #W )81 (041) 4082400 HellermannTyton 
IR 
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UesuIts th only melhcd •sed M is, the bot•ery ind,culed pos,tively lr, resoond ng to th, 
sto·:ge *erm conne:Icd. TI·e bofer,rrormge reseurcn question. Whie tne specific ic:k The relulls presenled vre' represenls 
swern was oss":ed Mo be of a copocily wax /1 01 evolua Ing lechnicc lasses w three difteren¢ loods /mgh or I I kv 
of 1 VW .,·14 fou, 40urs cncrgng and bud 'aer #re locd dor / A.i n fro d:5tri,utors of John Wcre suit/•on. which .E= recharging period. The omp Pour of tols Tuble 7 que shown imoroverrent ard wit is a distribuior Iho· ils length o id d *ri ov rion 
5,/rogecs,sconne<tedto,hel /busbc,0,6 Corrm,55,uner, rox old Mork/, ofier Ille poin• end 011•e a pc M ofthe cus'©mer. 
363.64 Ah sloroge The dogrom in Fg 7 51'mge oi l MW willi 4 MW' er mgy, 11'e Fig. 3 i lus·ro,es how technical losse, ore 
**theconnectonof 'stein comporen-' le'hnic/losm'red'Je• 40,rloodiroliles,os 

behov,rg,ihen ••orogesy:teniscerr»sec 
i. 6/epowe.•clor/fiworeordisolowad a. electficol (endp.o«•0•feorepwid€nlofolonflindor, sys// by pleying with t4e 

b¥ 
load tle diogvm n F, 8 which includes fo a a pero]/age indico·ic , 01 Ulls d,+ hulors CIOT. improving il und seeing ihe 

botler? sk>098 connecied where theoods irrpollflosses londfoctorwas/,61% 36,36%0/22,73% 
aflconne<. regplewel. 

This subi ion leds ronges of customer loads 
shows the oid dig-ribLtion subs-ofici of 14/ dispributor gupp(ying the // Fig 7 Whi e wic, usi•q o rew niue of cirrcni s 

.ohn Wcre substakion rocde led found in Dig5ilent to calcJIole le'l [osse5 del•eri•g wiei, a balto' I mi*fu. of customers gil 
w/"1 0 battery sorne #ove ded,coied looo cuslorners rrom storoge. The·echn,co en'gys'or"esystenthevolue#o'ze•©ond 

h Spec·nn PowerCC·HIS. iones lound from hindoted dolo, 0-e its iisty,cal that m ght be influencec $ the assurn>hoN 
informo•IM dow•lood©6le. wilh • vo-ki, 01 notslrong'ydiffering*the gle,loled, ond ·cy ine co.emei v// *hen de,e.mining 
options of c=,se 16e sysle• performcnce using ood /Dfiles. oile lo•d wgsol•oused le Jo>•d less lock>. 4 3 understood #c,t IK, 
and it 5 4 / eded lor c arint octuo I volues, 1 wn/lohon, 10 055 st determining sy/em resulls ceo prelirnino·v for /e load *dor 
so ....rn this .t.|. techn,col osses of the 01 Berage can be cistr bul,or s/em improvementr wii|e Ihis research,5 slill I· ,1, 
derived includ,rg the onminurn c. Int fo' Wher, 0 botter' ne. energi 3.1.roge earl, " winlic irn:,ock witi rienl 5,5tern Is 

Ihe selected period Pe'lods ore in o rorqI· con·•,dered 05 It is *he goul 1/ red/Le + ast u ·nprions os le il· le=hnology o Monces. t,e 
fron ·innee;, bouri, mon¢h ond o year und ,0€r,! IC.1 losses J ·his s«em. Fig 8 sho•5 loQu Ufor,inpro• •len#of a bane·•s,·5ten r. 
seeciticolly the downl©oded dal© was b¢ged he position of the a d•Stribution nework should be energ• stcrege systen. notignorec 
M o one wihler week do,. The current is in . ...ic. le'orks 

When ·he used'o cal//e bolle" ·he le:hnical ass f©Jrd energy wtem is in 

Co•S •erec, o peo< shoving • onlic,Fotec Releren•es 14 disgrbulor. Dy first, cele·min ng le Icoc 01 is 'he "'5 "·2,6 •eorondload osilodef beforethestoroge 31'dy, egord gthe 31, AM""04 9 .'creel' A, amcier,Ikrus. 
.tery energy storoge lechnolog¥ Whle Irce.'Jllon to 'A nF•or6 %.iggrallon 

p|•nt &*ilero,ufathot•loodioctor 
prejer. 4, •ablem,• IEEE »s Power S., Il l 5 the depends of lood //45/, Ibe )cod profiles w Ih 510·age M orofiles or r. 3. 9961....oro who· should be noled is Ihe level ot which these di/ributors ore pieser·ed in •1/ 4,5 R] 11' ...... N ./, I <ago,. ard this 'Jrrents reduce WN'was observed and 6 belore sloroge *considered JC Oucr'. 5• iecon·Lquill on e 

fram cclukrim /4, Ihe fechnical loss di,j/,en s,i•ems Kdering c#g 
F-i Ihe three ond pfoLes (soe Hgs 4,5 found whenlhaboi,e•storogeishvolved dirin• peok pe•lod las: .inim,mt,0/ 
16), the gal here !5 k, Feduce IEEE Trons P©.•A, Sy:•, %1 me per i where 20, no 3 zero In all •he cases It doeb no'e pp 13,1 1319,1. 20C5 
curfent.hob./le'.....ges//rn. senseasth,5/·eon|yconducloflo:.sor- 131 SK Sal.non .. Immod / E.bedded 
rlycomporIng#elooDac·(]r,lhe•Onimpad theydon{,I represerill,cloledis*fioulof Genpfotion or Vole©' Regulotion cid losies 
6um u loud le,0, ca,1 be arcgvn,../. Irris losses in o corduclor, 6• 9 nofea 01 Ii'ribur,•n Ne.•/•r 'F Coll.um 
cu.es Drovide g clear doily cane Of SUC• is iho, a.thn Imrnct M Fmhed€led Generallo• on a significoni drop in currer,1 in g 
loads 's p,01 I. 055,st 0„fih•honNI•©4•[niae•No 1996./1941 indelermir,ing d striou:ion i©od reduce loses!/c lovellhot 150/9.. 9/ 25 
*e col¢,loted god Factor, load loss foctor. ore unnotice©ble Tel 2 g,vesthe reR/,5 14! MW&.. Nico•ee,/0 J,mok/ne'.I. 
rechnico. loss 01 a c itrib-tOr before tie wber sloroge •as connected k.nfio,irnticn and .. 80 on¢i. n %,e 
st·ege(see '6(el) 1 V Ind MV 'Dr••rih./.•all/• Op;,•r. 

Con,luslon andrecommendations Pe.mance· IEFF Trom On/*eliv•, 
The John Wai substolior •st•n mode led .122, No 4.002007 
in u /135,18/ power '1/cry, 'hol /05 The oaR€i doeis, sI©Foge system hos /'i ..7 G).et. c• L. M '-ne .•.4 of 

8,9iributed Generolin• Alle•MIL•r ond 5 zing 
on Re,iabil. Los5®5 And Volk.ge P•f I 
2003•EEER#•...'Toch Con#• 
heeedias ..no, 23 9. 1#e 2003 

80 iici 2 

[6J Maili.%//Fock @Seorcnlor'In,Irl/1 
60 Loi; 0...i# /Mnino Trne./....= 

ii U•09 P:·wer Distrihii•,o•S.•em.4 > u• o 
40 ah 'ower S•fnM.Ccprp Con, Gmb,dge 

20 f-\ -Current (Al UK./.1-5.1975 
17] D Shirmon'r./.41 and ./' H.. 

Roconfigu••I or I -* c el J r,hu•,gl 
0 /*o' For.Asi'V- 10§.e. reduc,io,i.0 1/E -1 eli.1, t,1,11''Ill,1,11,1 

ralls.PowerDe e.. 4.1402 !198 

88*EE•Z -Battery Apr)969 

12:DO:00 
88$88 I81 

P 

...%.I••..1,1©i, 01!d ND 

06:00:00 
8 cu rrent Hotz,0.9yrle' Uop,Im•'/Pe chor 'F 

...I- ne'wol,* rEE' 7//5 .... 
88:88 8 S,St , •0| 11 n• '1 PP 59 67, Feb. 1996 
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•ME RAT loff•* REVENUE MANAGMENT 
SYSTEM .. - 

Conlog is proud to debut its revenue management solution of the future, 
Ultima Plus. Senfe your prepaid .!ectr/•ty customers faster and al tess .... 

cost. A web.based solution, Ultima Plus olfers CUStomefs the same reliability .. 

and flexibility that they have become accustomed to with its predecessor 
Ultima. whilst enloying the new fealures and lunctionahly through the use of 
leadig adge technology platforms. 

Benetits: 
>Simplicity, ease of use for users 
>User mobility {login from anywhere) 
>Increased speed of transaction processing for system users 

(experl interlace designl 
>Reduced IT technical support (nI installation files required and updates ....... 

are immediate using the web hosted solution) 
> Improved Vending Performance 
> Improved security (ability to manage user roles and permissions) 
> Flexibility to expandlha solution as yourneedsgrow 
> Improved Busness Inle[ligence with interactive Dashboard& and seperate ... 

Repolting Database 
>XML Version 22 compliant 
> Easly enable Grd party vending 
> Improved Efficiency and cost saving: 

Customer, Account and Meter Admi,•istration 
Reduce user traimng and suppot 

- Reduee IT hardware support 
Rapid transaction processing 

ImULTIMA 
• tiEPLUS 
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Combating power theft 
8y Moi)· Ai,k* 4 I .Murk Africu 

Comboling power thel inilialive using Peita Code Ihrough k Wh meter authenticalion /nd ils Track-and-Troce 
Opplkclion 

Electficily •heft is coshng sub.50hor"Ali =¤ 
billionsof R•,rdsperp. 1 'Fr••r,rntne 
cos· 01'he thi olher riloiller,orice •05}5 ore 
5{]mehme; incumi 'ereb• exacers,og 
the expeme. Repoll s lo elearitilY I,r,e• a'fer 
4 9<Jee been lompered w Ill, uie ofren 
required [2• To add to the economic ,(zi (]f 
- -rime, m powef wil ,•les Luilriot eFIrc,ivel' 
-r,noge demord and sup,ly whel electr•,ly 
is bel/stolen 

Bul howls electficily beirig slole,•? 
Elec• A cily !5 being stolen using Ihe f¤liu* 1•.1- 111. 
melhod:p] 
• lilig. lconne¢I.ns 

• .. ampering oild 6¥Fassl.g 
• SlolenCDO'(credit dispe'.ir..n'.1 
• Soleofilleg• 'repoidle...vouciers 

10 Cor5uin06 

A••hough th,eveS COn 901 be stopped from 
SteD|J•g electricily son·e pre•enhve nieosjres 
con be put into * . .In,mise cilrile end 
help loconvIc, eleclricilythleves. In dge rose 
Ir I||/. colli,ellioill' d,5tilbl,tien ./Irds 

i g I D•i •t>u•k • Ec,·i•...•'• i...i. •r•·i ,•u ' 
1.-per/,den' labelicould be "regicolly 
St.k Int' conne/tors When the baird 

Is lompered wilh. rhe label d sintegroies cove,1 ili,Jd•,1 Iny.rn of inlormollon Due to 

B en when 1. ¤.red,on is resloi. the Ihecove. laier of Inform,•tion inspeclors ore • £ 1 crim inol would nci be able I© re Atick the able /0 ou'he*de 'he r,lele' 2 e 5e¤Ii .rid 
label. Insoectoacan med,¤le|ye,blislithat looes Whenthei•speciorscon,therello 2D 
on ill,H"onnecllon hos bee' const, aded for code,ith a sconning o jplicction or, his or he 
fulle, i. sh.¤·ill M-pnone, Ae .plics,op will ind,"e .' 
|n o simi|af vein, In·Der le /,den' .eer obel or seQ| i, on or res,$1021· outie,/, ile, 

(sholl. in//findlhemean5 ofil'. & ... 
me" seols ore curenlly beng olloched k) 
ele/ron,i 1•e 

meters,opre#·meier·ompering meters. labeli orse. 

and b¥.55,90 Another benefil 01 usirig il e Pelln cnde ;or 
I. 5/r,le :,15tnnres. the h Inuleill u.d opplicction, ix // thistechnology ullo# to 

secupe le meters. would resist some 6.1.1 I le i.spector -0 see i•formalior Ircm the 
$'in/.nng due I Ihe materiel composition of do*se *Ils Per *. Ind t•e I. . 
¢he seel This merho•] 1: not olwo, s effecti'a pormen' 0/ it wili enoble lir insoe:'or 

10 05 "Imirols Ind to find .pdale Ic irformolion innovgtive wo" in using hs mobile 
/ ich lo break ilies€ seuls. Al I i' * rY device Cuslc·ners ler••r •oul be able to occm 
inspectoc xuld be ob e to establish 1••I the •e lo·esl Foyniont due b• u5ing a common 
meir hos been lorroered *h and p™,bly OR code reoder or, Iheir 'llorphcne Thi: 
bypossed lunctiorolity is mobilised oue 10 Ilie ove,t 

l/elinfolmalior h,5 expressed in code Al•hough the prevelltion of criminals b,passing ve.•i formot. he' p $/ I 30|u'lo' is o.... 10 
melers or mok ng illegol coiredions 's not •10 coosurrefs e'.lish whether Ihe vou cher 
0441/siok,nninno,-4-'achologyrre Perh©/ the *Mo lechnelog» Inctionolil tho, Iliev ha,e puyi-"'ed ,5 stolen 0. fake 
becb,eloe/end#hesecurilyollhetarn, wouldber,lo/benelirialwhen,/comasile Ingdotion.and deper"lirricalhe ""ess 
e¥,denls,!016 or•d abels. Tile Pelto technology theft o{ CDUs ord Ihe sale of Gke 0, slole, "6 01 powe· u•ilities, vouchers issued Irc,1 
ccri be immged 10 20 so. 4 6 suggesfed voucne.5. Ofin, crm,rcl :ynd,coles ore slolen (Duls ce[,id be dpar#=ied. oncele 
rhat rele,ont lobels a•d seals are -iked involved i• the t.,eff / C®, ond supplying / / becom€5 owore of power Ilie „olen 
wth a Pellu 2/ code A Pello 2D code Is a uke vouches, undin mo/„islance,·he public COU Imp. /lies ccJId ·noke uw 0, Me 
secure code tict hos overl loccess,b:e) und M unoware thol Illay ore puit ImIng thee Pelts lechnolog¥ to aChieve h,h 
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The Pelle tecl„liology Is n,¤bilized Grths por,r L. loraDpliculion 
through •w·ing ./1 eoch 'lectricit, vouche, and IDL 
is marked ./ c Pe 1: 23 code Unique ninhe. con be 
ol ocated yo eoch vending machine ond voucq€·r a• once 
stoler, the vouchers con be flogged Or the Trock and·Trace LE-1 Worleyparsons 
soflwore pl.Irm 

re5ources & energy H ./ u.5/speang rons/me, pi•ch...6 the 7//CM' Ind 
scans the 20 a>de cn Ili• voucher w th flle smonphone, the 
opplication 0,1 -he 5,110/phone -Il ird,core ellher thai he POWER 
VOUCner !6 Uulhenliu fgke of is pd 01 0 s¢olm bomn Ir 
oddilion. due to ge & ocgtic, lunctio•/ity on smartphores, 
the power 'ditY wude be nol lied I whee -he Derson C•al/AgC I Advanc. Coal I 6@5 Tuibine l PoN' Netwaiks 
s.enned the .e or st' In voucher The ..1©n /• Ihe /*erelt,IC | POW. • Power 1 Nucear 

Solar Wind Qi©mass I Gecti,mal I OTher Ri r ,-ble Fnrl. sconning would p,ovide lav. enlomerrenl with imporlont Resour'cPowel ! Enei,•Stcrage 
Informolion es to the wnereab{,Us 01 the st©len vending 
Inachine and hieves 

Lostly, as an incer,rive to elearla• cu5•orns' 10 Tepon Moh# Innovative solutions. 
CDUs. powe. ut lilics could aa,vate o reword and limit, 
progrom WhencJeonierEscona beorslolen,oucher nno for all your power needs pr[}vide oulhorilies with inlormo N relah,ig tothe whereaboots 
61 f ih' cr,·,nols, Ihe' are rewarded 

Relerences 

1] C. I E.0/lassi...eartopow....2015 Retrie- 
*rch 201% n m m 

n Wff rto pm·,•F··.•ft·70150202 
'] D Gieen. Eledricil, theh m/·# in m ons Ic., 2014 Rehieved 

9 I.,[h, 219 5 6oin =12!Il'Jg'IMZ el•/Ii' 
th•Ir,9„Ii,·inrnlll!,nt n. 

13] Ope./.Khonyse 'In//6. q•.. 2015 R.*/ 
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Conlad Kyle Parker PogeMork Af·,co, 
.... Tel 011 704.4 /44 44@Tracesol co za --1.k 
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191 IPDavid•u•,4*liumb© •Opi noolian•:dellorloss 
Mir ™ohon In o De,eguic·d ba, D s• bution Nulwol, ilps.*t 
'll IEEEAtoco. Cor,6,e,c. InAIr,co......2-4 
Cil 2002, Vol 2, pp 887..4 

[ Ol 'Mullef /5/60.,S CIree, Ind' jankins: •Alloll,ioll 
.ses In ...ibutic. 5¥lte 9„ will Embed'd Generit,), 
EEPM.c•edna901Gener0hor Ta•irl,i•i,nuraD.trihilion, 
J•n 2000, V,!.147,!$6Jel, '0 714. WorleyParsons provides innovative dution• rtat (ed 

[111 MAK.sn# D.'./Negnevilk'Ird/Led*/h •Di'.ibuled in on-time delruery. cost savines and risk reductions. Our 
Gener,]lion lorM,nim,2¤hon of Pow. Lose. i. D.Ii,buhc• lull range of power services and experience is driven by 
Syslaris- FEE>ow.Ine'Inglocialy'.leral'lah. ourcustomers'needs. 
Ju,020/. 814 

I 'l .... ·heil.oss'.irni=/n'.Iriei.'-or.9 
w · I .le Wind ./.lolon ./.0 FACTS /" Pole, Ind 0/ 100 yea•s kl 'Gwe'.lusly 
Eneig• Sdiely *ee,ing - Conve•ion ond Delivn - Deep local knowledge 
01EleNcol Ene,q, 11421.Cer,lu©uIYN)08. 15 -Globalexpertise 

131 I &. G Po=ov * M Oe,nEke •3¤112/ Ena.' IBEE Level 2 
Slorage 5,s. LNESCO Region.....riefice ond 
TechnDIog•fo,Europe, lechnology,e•01, No 7,k' 1991 

i ll MWGI,/Ils©no«S.loi •Appro•imolingl.liemll' 
eque•,WIEE./..cli.pow. i,:te,rs.Vol 4.No,3, 46_ 157- 35,600_ 
Augul 1.9. 

Con·ac Sibus,60 Bokonu, C.i•, Power, Tel 01 1 490·7155, W•Wwor|e•pa,50nS[Dm 

sbokon•@cilypowercoo 
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Load shedding from a municipal viewpoint 
by Depnis Mokoolo, 8.lok,w.ie,•.lu..ic.pe:,4 

Load shedding means con,rolled load power rotational sharing to avoid the totol counin''s black out due to the 
fait Ihot demand is more than supply. This is berouse Eskom has litlle reserve gener/lion iopacity and the loss / 
more lhon 1200 MW will always demand lood shedding after all oiher reserves have been exhausted. 

The influence 01 load shedding on #heir degn ccpocifu More operotion the poterticl dorncge b /1-g mgociated 
munldpol»les happen ord sorretimes loo soon lo wi• cifical notionol produrt ffor •Murnple 

budget lor their rrolmenance wa one wo/e-cter tre••menl v,orks• ond ech,©gl 
Even hough muricipalties vndersond the end•poperming,teven,1-he®por* constrall. on.xecut. load *ddingond 
imoortonce * load shedding Qnd polic pole is cue & serice c•.to,In·ent or restorlions Tils Is le re,•50„ 
le ovoid © 901 block out, Iher ore offeced • ae'easede,*osc,•rod(,rge,-04,Id, 19 mh places ike hospliols ond,cuter 
inthelollowingmonier per£onne; 501,elimes li is difficul, to 'rectrren· plonts and occasiers ike gemes 

adhere 10 mal.1€,Cle proprn., aid • Loss oF income 50 councd. D.Ing lood in slodlo ore excluded Ircm locd sheddirg. 
his eecorne o nsktolechnicionswioo•e 

shedding, .unicipai tieslo•etherevenue Households #Rd m- t. Ihe obcve expected:o operole 
wh ch Iheyare supposed to generale rnent,oled ploces iornetimes boosl that 

• 
• le'lleeconomicimpolonbusinesses the> ore exemped f. in .d shedding Thi to. W ille'ors. Invelors ..quire n comn'unifr· 5092 businesses end 

m nimum powe' Iterruphons for their reqi res munlcipal tiesk<>ir·•arn· its dienhand 
up closing once lood Bhedding 15 bus,neise. gvold miander/0/ Ings, 'husanc,ther 00 1 for pronounced. 

. Secoril risk: 1 5 0 risk during lood muni•,oclihes 

shedding th/· mos· secJrity wor: Municlpolitieshave•he//1/wing Municipgl nelwor< s•sternswere lotdes,•ned 
..m·ou, 0 6ocku• Will locse rron,loring fraquenlly asked queslions to occommodofe load shedding When oid sometimes 'e operiticns 05 well 

• shedding in *H woy / w,¥load shadding? avoid crilid 
Crirrinalssloned ro prep„ Iher orocks loao. like wo / pump stolions ond hospitals, during load shedding os •vell • W''isitcoll go/2 mores•*g work ,• done on Ike f ng;, Ma 

• Moie ove/me Employees ore expected • /4 wos,t 9/foreseen? risks expleson'whe,e ·heie ofemainvenance 
lo work Moie ..s ..cioll, where • Ho·. long are we going to con, nue const·o ns Ind where c. loints Ind "01 
swilching is •ne manuall, due to fhe shedcing locdl 
absenceof points ore expo'ed in Ihe picess A SCADA. no,or ormanualswtching 
....crilic' llods .ch oshospital ' Wheg ./ ·he rrwpowei lotio. bc ls,Le isol. ihe ageing infroslructJre tiot 
waier pJmp s•atio·,s Ind rha,or e•.er,I opemicncl and reduce the curren• bcc in some coses is /yond ils Jseful Lie 

shedding risk; expec•ancy Some crilic¤ lo,ds like t./ • ./in•enonce cos' Thls is dwe -0 weak 
points on ke ne'work. and over'00<Is i How In rn'nicip' INes ge:p E'kon· I lighls 're unevidable This 0150 ccuses 
after iw;tch,ig on. Whereie generoke eno'gh lor its custorers anc »alf c congeslionswilhin munic,golihes There no•eogeing 
in•sircau,e, •e cpoid mo·e •oi operate il the lood /edcing P ore g'Der'| i,illuences 04€cting Mi,pu 
me you expose -8,]k ,>c Ms on mui • Can ihe counrry build power generalion customers d,Herenil¥ arc are colegorsed 
nework Mzic polit:es ore *pised te coocily / 0 /sler role Ihon demand is os Illow5 
moior breaka m. due k> ihis. The rn©re increa# * Influenceol domesliccustcmers 
yoJ ope•ote, the more main•enonce ,5 
requred Pede ore so t ed of oad s·ledding Eo• the, • Influenl e on IndLsrriol c J•¢o,rers 

I arepreoored,oceduce 0/ ra•ner+Fon being • le. 'Fle countries' b.. o.i. Int|uence/,commercic|customers The, 
shed. Muii,4,!ies wfo could. awit 00 load ©pe/fe Decouse „ey feor the toil bloc K • Securi•y risk 

oul Thisisdone /, corrpliarce, sl•ed#mrp veh wil|·outioCIng g sltucTIon • Troffic conge'lls where Ilir w} ole lown cornesto Iond s' and 
• Co......prisJng' Mors /|01// ore I 5.di Mointrlence 'Ill 

coming to rrunicipo//due bu5,neke'Lu•e due +D |000 ng to the 
damoge coused b, 0·ver volbges that Who:•ould be done to Mid load .ommendations occur¤fiersec•,onolswilching.Overloads , THe AV.EU car engagelhe Depane,il ¤F. OIS© /Kperience. .Dupled w. shedding? If ElergY'O furd mun cloollies for domoges vo equipmert even though Se,eral ile:har,51,6011' plciare in p/'es, poit,rip/Ing lin lood #ecding o even co,ninunitim ore waried oboul 'he„. 

a lew ©Fwhich ofe· * wi gerouslY old s•i-chgear 
0 *axer /0/oges Sonet mes it is difficult I ....surners..r*ucetheirco•su.lion • NERS' 2 or provide :leoc guide lire' for ¢0,•v¤,d Icad shecding ior •oler pu•ps by 10%. embedded gene.ohon 

and #ea/ / communily up.isings 
• Intrad.clion of I [skorn 'unimprove not./. clie'l in 

* Sobologe. Il is commoll, thi>ugh' 1.t embed dec geneation time lor Icoo n.eck,nisms shedding 
96'age occu, once lood shedding • How le happens 0 identify good perforn rg 

219/9 efficiency ond demorid side te,nunles for solo {ofi, bidirecliona 
, Consumers w l home med,cce needs monagemen! p,0,/425 rilelers e·c 

A.,gen mic/Is) Cons,en under . [ nefgencypieporedness*ns 
inedcol supponolso sumercuring lood Conclusion 

. Lcod con,ro sne:d[,iri M05, c,re individwl houspholds Ihroug. sino,· meter,rg, 
which connot be excl,ded from rip,le control', lood Ic Luad shedding couses constroins or ¢he 
shedling. , A le'nolli,e gene,ution mecharisms eA,sling,TlUI•,=ipol,•f•strucwre Mu•icipolities 

•·nould be cor,·De isn·ed for padicipcting ir • Tra. rig 'oll Tro"|ling costs Ey Loadshedding fo cr 11'call oads oflic,ols ond lechnicions who respond loadshedding 

m looe sheddirg octi,Ille' or. Ill ...·9 identhes 'he to I... I,ler,0 C©i•o/Denris MAolo, 
budge·ed /or For ·he implemer,lal,vi of load :hedding .46'ne Municipolily Tel 015 290 -2272, 

, L/h'„ng equipmeni i'6·eokers) beyond rhe 30+e·y of people, Ilie erl,:rol•me•to|r dennism@pei06•negovza 
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Creating a virtual power station to avoid load 

shedding through customer participation 
by Rob Surices on d Dehomh Bion e. Enerweb ral I 

I.m ollow. some cl,5.mer classes, including for municipolifies [under ce,tair •onditions) to opt for voluntar, 
curlailrnent und reduce load in order lo avoid forced lood shedding. 

Ci,·er tho,/hegererotion „Ipply shonfoll ver, With 6„th Africa beng highlycapacil T,x,:i /,euju,g Lood red!,ct on obkined by 

rorely excel,19 70% of demond {slage C m ccns•ained ter Ihe ner ·hree to {ov years, d,5Cannleall,g load ul 5,leeted points cn the 
staged),ndmos-/leronl,010*red.dior Icoc,heddi.5,•expecledloremo,nopgular ,ronnlissioncrdisiribu,ion system 
wage 1 ord singe 2• is required, ihis con occurreo in Ihe cojn/ - Eskoni preM 

Lo•id cum,ilil,eni: Lood reduclior ooioined stcleme,il r Ihieved ilirough 1he imple-entolior of 
frem customers whe 're oble /0 reduce 

a 'un'r of Irrort uill ty' r. es v.il' This paper oddresses 'M potentiol For 
de.on' In instrulior 

Mirnel Impad on the custemer 0038 mu,icipo|ities fo minimse Ihe mpoct 

Lood Ehedding woul. re be iecessorY :f Of lood shedding on le,r cus¢omers by Acm,/Ing faire NR&046-9 stordord 

an cd'honol 3000 VW could be <ed k 'he odopt,Ril 'he M/01/ 9 Fainrnei.,0/,0,6 c J,tomed ma, nilp, bud :unourner, gried 
arld 

'otior' grid Esko m 'Lling chiele*ecitive implemen·ing brooder /rto, mer,t e/Ing Aed,sublectc sor,leritpic,•ul ,[ls 
programrresloritscu•o•ers Bon Molefe e Tle.",Ntoiliers,11'llb"/etoo"·ctleas 

B, 'cot ng o lood curtulne/ opprocch 10% I n.•01 land for c.#Imert under 
Munic,pelilie5 con, torou. / collooofative /ead c• I¢00 9,hedcing nobody is '·lefi ir stoq€5 1 ond k ¤ric 20%01 nc.mol lorld 
efon will, ils cuslorners ovoid ve ·0 90% 01 c Il 

+ed& understage' 
Icoo 5// / eve its •r full omplio•• r oltne 

i TH,5 'irtoll-en] :Eall Le maintained for 
nolional slurdard INIGO48·93 Res,de' 01, Whol Is NRS048-/ thed•rotionoftheemergen 
con,rrerc,/ ond indusriol cuslomars car 

Wk le KR,048.9,s rot o presc·iptive no,icicl • Thecuitawliner,lcanbeelected•vilh,nan Lo oper•teo i. collobor//•ornsurearlore 
.//, il is inkicec ID gupx>A legislo,rve ugieed line frar•e •IYPI•0 ly under t•© 5toble o id predic-·•ble supplg e adri•IN 
ond regulotcryreq' ·emenh.her, celining the hou/. 

To ossis· witn monogir, ·he cenond, the rolesof Ihe vorou5 slokeholders It is ™"lolly , I he resuired d airto linen' an be 

sylerroperaior,50)rr....unicipall' a 'ctio•I code I proU,Le . emcrgenc, Imured ona died 
and lorge ina,//to assist w th lood re™lion ,<01 reduchon orld lood reserolion ofle, • Anogreementbe.leentleculomeron. 
d„ing emergen„ Fenud• occording 10 0 a .lockoul Il is ols. updod {rc-n time lu t. lic-ee I 
detineoset ofrules k wi/, Ihe neit bpdate expected ,n Morch 

2016 end will inc,Lide chonge: buber sn tne Eme/ge,le, condllions 
Load shedding of culailn•enl is o lasl reg,rt 

len, , 1 ord develo/gen„ over the post 
/0 monoging imb/c,rices berween s'pply Eskorr ,s highly coooclly co,lst·olned and 15 

4",fus anc leomings during le past yeor and dernond a• supplyn-orkco=In-5 con·pelled 10 errbork 01 9 load shedding ot roi,orallead shedding 
Imole,nent./. orderlo proterl the powef progrommawher electric,yderrondou·strips 

........se ' I.5048·9·2010] It wos iii,iipiled und s <eguirly reviewed upply and oil 0% er opl ons have been 
by o. p*te,15,ve ./1. Ider working group 

The divuptive ir,Mis cf elecrile lood exHaisted Emeln/condihonsoradeckred 
appoinircl uy Ille [leclliC,7 5Jpp|lerS LLOSOI 

·hedding 1, muncipalitcs •nd Iriduitry o.e onc pre·defined s•ges of lood shedding Corrm,·tee IESLO. 
erorn·ous, witg s or,if con' 4 of Droductic)r•, commence e ,•ages 1 -4,depidirgonlhe 
Incc,le end ext(:rne 'con•lienle to o|I Accurding lo ihe NR5048 9 Ihe del, liliOnS save·H, of the generation shorfoll. In ikis way. 
C•romegroups •:·e as fe!!ews Eskom, throug, its ore·plon,led „hedules, 

i, oble . equitably 'r,•to.'0 the o•oileble 

eleanci·y beMen o I customefs •c er;Ke 

th"96 ityof rheral,om I eleclricit re*orx. 
Oler Eskom den·ond 

l£_ 
respoiso progi,omrres 

(such • supplemertgr, and standby 

kk generatior; wbe·e large CJS'Im/rs orc 

08'ted (orld coril•,suradj 6, reducing 

W on reques'from The s¥•em opefo•or 

via Eskorrs •v,rtuol p©.ver $¢01,0.• crl 

irrplemenid before emerge„cy con ditons r._ 

ore declored 

= ManogIng load shedding 

The $06/ Africon busine,3 commuv is 

finding it /15 / 4 diffic/+ t¢ operole under 
the c'rre,1 high levels 01 supoly uncenoint'. 

Fig ? Den'ordvs. suppl' Typic/ 0•5 ress manoger conme I include. 
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ir VIRTUAL POWER SW€11 1 
Munici,Uity 
Load Manag,ment Centre 

61.-I 

&.....ne mefll 

li would be belter it weoll knew wher and for 1 le!.lisnpul E 
ho/onglogasheadingwcold happen.thon 0 
tohave Ibecur•nts•uo·ici whefet• g. is 
stoble'in *he mo'ring ond:*r in /e dq 

we ho•e energency load shedling; or when 
the oullook for 'e dey is th' Ihe r,e·wo' is 8,g 3 A Vi•S ./lild ri'ver /' pAo' 
under pressure // 4 ofe warned to expect 
W sheddiog ard then 4 4 appensf• 

Cus·omers- rollcodshed cemplelely, but • Looccudoilmeitophons 
While lood shedding is the ·nos, exlre-ne rdher 5Wlkhoffcporbonoftle, 1000.wil• , Plonning0rd©phnisirg 
Ineosure. uti ilyor munic polily un ad©"to /0 ¤g•regoled ,•ped baing su*cieri lor I .polchipg monoge o copocit, 'ho.Il 'her ini•iahves fhe munic p.lily ·0./3/ve tie requisile Nood • 
bosed V.oni'oring Ind reportlig OD V.|vn•ar, cuslomer IcQc curfo Iment reduclio• 01 10% or 20% 
hove been w,dely implemented interna ionol B To .aximise munic pal response. *he V. 
IM wallis r,Sowlh A•nco form¤n,yegrs .waver, •he 15sue Iha+ municipo INes fcce is sl»uld be cole to =Me/ "stomersector 

the mnigement ond adminis¢ration c 'e loadcu,ta,Irren·recuests 
Munic,pcli•les cal. +9rough o collooorative pcogromme cs •ere are many cL 5,omer curfer•men• • load ef,od wi•h .c. Res,de.1,01 

er3, invo•Yed 
woid up k 90% of / lood svedding events I .......1 
ir,1 JII c omfl ionce 01 the NR6048·9 standord A VP50/erated by ¤ munic,polily ear assist ir • Industrial 

moraging and opti=,sing o lood c'Mai ..ent The key is Ihot individuals, Dw•inesses N A VfS musl be able to send curlo,Imenl 
progrnmine 

munic,pal'ies work loge:her ond colloborcle reaud Ihro,gh multiple chcniels anc 
to ensure o more stnble end p,ediable /1/ual powef /01;on (VPS} - how it technclogies 
supply of eledncit• •0 0 municipoiiI works 

-he technolog es mcy irclude 
Technology bosed go u·lors 5,-ch as trle A v,ill,0, pow.er stnt,·™ 5 0/ integroled I Direj srnerl rrete s•sleril irerfocing 
irrplemenlolion of Inlellrgent looc limiters derrondresponses¢ liortholenooleEmull • Lcad menagarieng •c,ud ng rippje 
and srnal -ering Filh rer,M connect/ cus'merpomcipo·ici inc loodcurtoilmen' 
discon.ec, copabilib' are currently boing 0/load sheddns moicgement p·ogram • Cust'mer'In'liuni' 
I,uled In g num Der oi mun ic polilies 0 gch,eve 

The /5 :s mr-,aC, the •cer,trol brain' mof . the SCADA .stems el requiste load reduction cu,to,Irrenu er5Jres lied cuncilmel in//*'cM,ons 
While IneMopproacnes ma¥ ult,mul¥ pro.e Communc•tionsnetiodinloyinclude 

om m.,iu'cr orid opt, in,sed f.orr the viw o· to be efectve for Ihe res,de/Nol secxr. they • 5MS lf, e n,unicip'lly i.e. when considering esioel ma, not be goprop·igM 10, con· ·nerc Il ana loac (oil feedrr·.1, lhetu,to,Iniei• obisdives • E mo ls Industriol cuslorners S mon melering roll ou 
are achievec • A./ma-ed voiCe liphone system progrommas ore also costly 1·ought IiI 

wome'se,Keciollenges©Adlokeolong 410$f irrport"Hy. 0 0 enol]Ie5 mon,Tonrg • '•Vebse•icesmesBoges 
lime ic implemert I d reoorling ocross 011 municip' load . 'PRS 

<ure mer,1 Initlati,05. ollow,rg the rr Jnic Dolit, I t Elactronic signel' s oroposed ,401 0 Ilual power "ion to consion ly enhance and chorge ils lon] (VPS' approach be ed©pted, 4 a view / , Sociol red/f 
curtoilment mix as the er¥,ronmer,1 

ult choii/„+ moel, inciudethe 'mod mete n.g o, Mher In order /0 delermine ond demon/rote 
techno (]gy sol'jt,:m ir Ils "dil.13"' "Pf,01" Bere Gre Aour /""9 "eps ir Q r""7 115r1• ce·11/Eionr e w t, NES 046-9, perbrn,oriw 
bulli,·iollyopera•esbywrolycnmrnurcotig loodcorlolment prograMme in-suring old reporting using mele,ed 
wilh -·omprs (]rld repor•Ing on 1+ load . Emerger,cy declored (50/E,knm] * corie|ated •vilh the h of lood 5 lle,]/ 
cur•o... paribrmance Cu5!omefs in I Di•,atch Milner,1 eveil h esse,1*,a[ Reporls would 
0 1 sectors .n thus p••rl,• pole The VPS is • Meosure ryp/'pirclude 
wd& 0 -cl!, c ord,poled demend 

I ......... • Whole .unicioolity iold zur'Iment 
response (OR ,rogromrre being run by ·he repons (Es!<om feeder eve'l 
niunicipolity In response to [sko,ins louc Thoinaresornecorefeolufes,holo VPE,lust 

I Cli*.er |000 culai|me ..00/5 
cLrtoll·nen-/shedding re,wiremer,ls A VPS IN,4,9 A VPS must be able k> mancge •c 

• 
i, I/,colly enobled vic a CUION der,snd follo.rg compe•en•s Hjs•orirrepe....nolysis for end·lo·enc lood 
%*-%'*replw·crmi' ..Imel • De'lled./.cls[or/nollis 
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A VrS should ideally oe monaged anc 
operated 6, c ded,coled /orr witf lie 
following sk,lfs and anrioutes -2 
• Electricily dislriburion "stem knowledge 
• Abl'lowl/kuDderpressure 
• Excellenicustomer level unde,knding 

1, 1 The lood cwit'Irren opprooch would ..1, 0 ./ St= 
from munic,pal ty to rquiliool•ly os lim. 
e' cuslome,5 ••ries conwiderob y .h seme 

1 1 m•nicipolites having 3 lil •h-9- -im -= more Iidustrial ond 
commercial Id tien res,dentio load gic 
/Mhoving pr mor 4 re5denlial cus»mers 1 1 11' 2 E 'lEi: 5 "2|1 
VPS companenls 

Tliere .re fou p...i. :Imponent, rroki,§ 
1-€e up .11¤ demo, d reiporise YPS softwor€/ 

*orm 

• A (quan/,ed) /,i of Nocd cu/oilment Frg 4 bipreoF-keriogd,u#&2/60.nee.por•,immoy 
OP,lor' 

• Loodc.noilme'planningondoptimising 

* Load curmilmen f dispoihing 
• Loodcu•ailmentmonitorngodreporling Ila 
lie pr•mor, VM :orriD,ier·: cm, 68 

as fe'laws 

VPSIcad<•lar;mer'opron:(mix) described •• 
76 5 11 where le munk,0014 capfu·€5 Phe Loadcurtailmentoptlons(mb[1. Loa<i curtallment monitoring and.apo* 
load curall·nent progro·nmes end cJs¢omer 
inforrnot;In n oil piece 1 i, here th' 
acc• c•noilme. progro,lme. cus•onda Fl 
Ind,viduol const·oint•, conlod ·nethod. etc. 9 ore st,pul/ted crld lien vsed in the dgi y 
jood cu,Milmen- pjanning/op•im•SJ 7g er,d 
dispotching 

A municipal,4 deciass w..1 type of ood 
.loilmenl progrommes De/suit ils .x 73 
/ res,denti.1, comme c o Ind ind„tricl 4 4, 
NHeis A municipclity con 0.60 decide LoidcunallmentplannIngindoptim/ng. Loadcurtallmentdlipatcht,2. 
to implemen· ioac cur'Irre/• orograrlmes 
i. phose, ond/or lorge' cer,0 n types of & 5 .5 cumponents 
custome/. depend / cn h /ch,olcgyond 
infrostructure ovailoble. Once tie tecbnoiogy' 
in{mst ucure and proce.m o·e,mo|emented 
in le lield. le load cui l/en· de'ail, T,pic,1 P.lunlcip,1 Lo•d P.064 ore 

cgplured Nevi dionE con be odded ot any 

W..5 /Jgping und £>pbe.is,/ 
// 10%-0%Load Reductlon 

This is wiere ihe Anic,Dalily ¢ecides M o 
<loily pd/or hoor|¥ bosis /,ch of its load 
cu•oilmert oplions ,· ivili v•e lo meefthe Food 
curloilmen· requirements Munic,polites need 
$ ensu e 'hal & e c.slorner lood cukilment 

reqvests Qre m•noged effeC.* Ond•0 
Ihey ore 

• FC,r ---4 
I ./.led 

• Ve/5ufed 

• Repoll' 

• M,n,•num impal 10 CUS'mers A, 6:7«,Inle,tripa;•1,]r»ow:igir*def•n•rce,•oge 
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A rr Jricip/ ty lool u 'ho' ood curol./ op.ls Ira 
•vailoble across le *ous c.romer sect©-s. It holonces 
1•em agans• volous lorier5 such £ls tme. en,morn c zo,5t. 
uscger flrx,bllily,/lcollor rime etc ond plens chead /0. Mott Macoonalll t¥iiI coifi-,scalled upon-o:urfoillood 

./.•;poic/l 
Thls iz *e,elheralcipclily,rioricges the dispo·-hing 9 me Power People 
oodc*Ti*ntrcqueslstocuhloiners Once•cmunicipal!7 
receive'anotikation/f ¤5/Ine•orge.Ir,dispakh 
ils 0% curame,5 to •eal Ilie lood cu• Iment requifeniert Our combination of local expertise and g lobal 
There mfa vouous nil¢ds / dispok hiing thai co n be Jsed reach makes us a world leader In the power sector. 
depending or 11·e cJslorrerg ™id/or ly/e 01 ood curlailmenT We are working throughout Africa to deliver 
•chnology irnpleme,iled. 4 .Ati,s-/ bonutcmoled/0 planning engineering,environmentaland 
cns.,fe Q.,ick o d cors,slent ·esulls. TYpes nf dispal, methods advisory selvices across tlle following sectors: 
con be SMS, e mails, outono ed voice lelephone E?slern. wet 
5ervlces mr-ges, SPR5, elerirnnic sierlul-oclo| media Mc • Renewableenergy 
M inon,tor,rig ond r,parfing • Transmiz,an and dislribution 

" s is wherelherr JC,icipolilf = mcnilorond ·neasure,ls load • Thennal,hy/oandnucleargeneration 
cutlmenlachie,ed v. loodc»'imenl re'Jirce Typically I ...storage and fuelcell ./.Ins 
rn'Ing doto i.collected k iee who· Iype c Icaa Lurtciln·en' 
WO: uchieved 1)y er municipoilty cieroll and wic· Ecnlr 0, ilion 
-15 -de b'hecAmersdispo./ Orce....mohon 
10,11/ble, omunicipa Cal, review lieresults an'*ode 
on hal to optimise. change il' Icad •Aailmel. ons 

AP»"Id provdeoccrn-"swploggirgonda" roil. 
hocetoiled lo•d ru•ollinentd,bpotch raerds, ille,ef c.10 

¤,rl pe.·mnnce resulls inake the entire pr{•.55 [Imp|e-e|v 
hu,sporel ·c· 011 porticlooling .* This Inform.lon / / / / U_Ill. j L.\11.-\ \ •C•| pr uy des m enag em enl vah Ihe ir formotio ri k make dec„ i Dis 
goirg Fc,4 ord 

Load wrtailmen¢ measuremen¢ 

Ale,ruring oeeru ' mui cipal bou Jurm r.nen' 

THe h RS048.9 stordord requires [ urlo,Inen• CU„Crnp h to I. 1. 
red,j nloodb,a{*edpercenige Arrurc,Fulmustredu e 
co,au nphon by epher 10% 1 20% depending 0, thes'Blem 12' 41 

el erge,icy declored b, the s¥5*.in operotor 
here :s •o·ne deboie as ic how ¢his perceniago lood 

'ed'dlon shou d b, colcul"d for rri,nic politics o lo the u. rrert NRS048.9 does not cuffentl• provide this deloil -hs • 
delenninolion of the i us•ome, hose line (CBL) us Ihe refererR e 
£ dete·mining octual iuod reduction(cu/ailne/Don be vei 
corriole* 0• mos' cusionars don + hove pe,fadly pred,dable -5 
and rep eitive /ads Iron do, to do,· 

*15uq I"recod'.10/$ 

Whg:rs measuredimproveN• / Drucke· 

There O. yar,¤us w•ys hot o munic,pold, co• meosLfe 0 
CLstorner i poicen#oge kied cil,foll,ren, This mc¥ d rle. ·· 4 
depending or, ihe #pe 01 sectr•, cusloiners ond melering 
doi ovailoble 

his niMIANI M be complicol,id m mosi cus•omers 
do not have 1,01• orofile. vhre li ,; wi,ple io delermineony 
acd red udion " diour·b) hour bosis 

Jason Rowan 
le 7, fhe lood feduction is calcl,1[red l.5,ng lusk)r c 

=surrption based basplood The o,Herence belween E jason,rowan@mottmac.com 

4 /50 10/0/ 0*01 loud over me =0 1/,acticriod isih r +27{0>110521000 r 

w..mottmao Mott corn MacDonald 
moum 01 load r, ki ment achieved W hour melering m 
th JS e·••ent,el f•,r this melhcd 
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There 5 al,O some debote os to hg ihis 
percentage lood red,Ct,On i, calculoled lor 
worm end le :u'lerh NEDAB 9 does 

nol provide th' deto. 

-he gulors sugge5+-nc· Derformance malhods 
gelogreed per cistomersector and cuslomer 

...6 --1« type e g . memod for rrning, pred,chon 

1 -- If 
smeters, I permorketsrhouseholds, sh'PFIng 
moll, etc. 30 thot oil custorners ce •recied 
anc weasured /irly and equitobi, oid ir 
oiignment wh Iheir own wrticulor looc 
proile:haracterist,5. 

The up=led NRS048 9 skndord due to be 
I ##mi ieeosed:'2016* !1Opefullyprovidegfeelef 

dorif colon 

F:0 7 Inmpre....dispor. BenelltsoloVPS 

A .,irtual poge' stafion Cpiraled 02 0 
m.ic p.|ity c•n ossisi in m•,aging and 
opirris,/ load curtoilnen· requests and 

•LOGOdi. 
erobias the loll/.irg 
• Re.|I· lic consi5fenf me...ment o 

looccuM'ilme/cu•emers 

r«7•TAU • Au,omuted ' 5-indord detailed c,slorrer 
lo•d curtoilmen· perforrronce report' 
ond monthl, und Baorly summor, repor+5 
%* oad cLrtailment pe•ormonce 

.6- cm se# penods 
• /41©mo/ed '·s,/noord deto,led 

eme'gerc, even' load c'rtailrren· 
performaxe repons ord norih I, ond 

.,r//Omld,lce /• Yeorly surr.ory reports showing lood 
2// cu'Int perlormonce aver se·..s 

A-1 •6•0•A•' 4WW * A. Quic'< woylo seethe lood cutilmer„ 
perforn or•e per ....mer 10 In 
crlergalicye,•rl] 

. Lood c.rio Imer' CuS/0.ers will be 
--4•L.,-r-1«1-1-li/ conta€led vio one $0Jrce oll:.irig 

i-6 11·-AF LI s·ondard,rocessondcorsistenc, 

4 XM * Hi510" end summoy |ood o,Mu, i,ienl 
1 ·epoAng fo, emergencies per cus•rne, 

c'grou. of ©J6¢OmerS en€]61,•g I .ar 
ovcittrcil and NRS 048 9 =porling 

............................................1 * Easy non urng o{ odherplip. o,foss 
Ihe :Ofle ws r' slril•.F." t[] the NRS048 9 
dord 

• Ens'relf/('lloodcudo,Imenln'tal-IFr5 
o e trewed ard w eos,reo loirl,i oad 
consiskill, 

C-e. VDS'pplications 

Eslcom curre,i•ly runs o vPS lo 11000% 
demind m conse load. with over 1300 •41 
of demard response dispokhoble cod 

Fig 8 Examp•e o• o c••I %•er oJo cu•,;me,• performo•(€ .ep•4 INge© Ind used ·o mis' wikh s,slern 
constrain15 olmost coil•. 

Witn o,er 100 of Eskom slorge• custe. 
le'.h©rss ugges.I r/Min/gebod JuNg '0/ cu//dmerps /9 compored 40'412'sf·,al) partic,PQfing in•he NRS 
irdictisn Fo· muncipo ilif,9 be colcu ored 10> the (Bl to delerm ne ·he percenloge dilmer'pregrom,th®VPS hosoeen shov.n 
based using a »romic ' Cal This i, when reduction achie„pfl to be on invalucble operotional mechonism 

Ihe CBL „ r•lculofed based or previous loy. Ihis is very 5,·rn, or to Ihe metholl uged ov 
©r weeks consumphor pa·fer,ls where there VPS end the £5kum smart grid evolullon to mer,silia +Iwi demord 'e5ponse 
wa, ro lood iheddirg Acfuolcon•Lmplion reducl,ons ofils'orge cus•cllers Tbere h•3 been much focus in re¢enl,eors 



¤ · #'/ sm 00 und• wnich ochieva5 distri,uted con#01 through a 
nelwork of oulomo ed reol tr, e lood rroni/rs ord switches e g. 
smar inBIers which ¤utomaticull, I,m,•or shed lood Loder ce.n 
ne .n' ird,flons In U.·, 'c VP' wo/d simfily e/'ce 104 
It ese 45 lern,r rabling rn Jr : pul as +0 furlhar ocd lo tie Mvi' 
ovoiloble orlood:doilmert. 

E|ectricitygne •na,iogemBrtingenero|ismol . from otdilional 
lou d 10110,·i ng oppiouch 101·,0/5 'ood-511/ping 5trategies in *ic, 
derrord slde r„501, ces ore rrol oged fc mee•lhecic,iloble suppl'. - 1 
Wilh Ihe nlegrot•r o{ nore -d more renewoble c md variable 
generohon tE•chno og•cs or,!o the rr work, this fle. lil, Deccmet 
crilic' 

Con/uslon,ondrecommendohans 

The. d,brupl vc Inpon J |Joc eledc ng c, Custcmers con be 

1.]rge'Y ril l,gu¢edshni.Id u 11 wrl:,pol ly odopt n·fosure. o become 
*linel'!* enoolpd 'irider NR5O48 -9. TS con be achieved 

h /h /8,4ie,Tistation 4 0 num bee•, smart//% lilial»es 

d lim,H rmpoct m 'he. a5*w·ier bose Muo'cip/:jes an 
+hrough o colloxwolive effn fl wilh As cuslorners ovoic up to 90% 
c-oll load Rking everts. DEHN protects Africa -• 
A V. cnn plav o key role n he smod .c a·chilect.e o{ 
mvn cipolit ir the 1•tu• erobling municipo lies 10 6¤ 

demandondsupph,Ic.erng 1/'f-riw:Ahnoicgiesondcu"mer once '"M""P'..E'"'9' 
1]n,tiripa#ion 

The ke, Is -or individuols. busineses ond municipfl[•les . work I The number and diversity of photovoltaic 
together. to co·operole ond to collnboYale to ensLre ·not.109elher, (PV) system5 are continuously growing - they ocheve 'he fequ : te !'00 rrdlrclion u,(jir notion/| grid 

1 from roof-mounted syste,m on emerce,lc, condillonR single-family 
houses and stand-alone systems to ground- hile good cori,munkul unb or·d reli•ble •rn•rwenc7 C"e.11 

nomication / d.. tustomer, con n•e ar imraa, . VPS demand : mounted systems. 

rf Sp= opprpoch is Fecommer:ded fnriculorlY whnn here l large 
/mbers 01 curome's ard o ni,inber o dilferent Id :educhon D!,Ing operatin, P\/ sylema are exposed to varjou5 

oolim locors,de· environmental fac,ors, inciuding lightning stnke dind 
Based on e•Fer,er:ce in with Esl««5 cu«art *Imer,1 and surges. and potential inter;/rence System failure . 
demond response cusloriers. /,e uwihors recomme•ded mat ! dow,•tlinealso result In higt' costs Permanents/ten- 
NR5048·9, ('Cl 0) be re•ised lo ncludc •pe•, fic melilolcgie5 lor & availability is requied to piotect your PV investment and to 
•he £ Js•Te, base line •CBLj dei,rmination I ./5// cost-effecle 'pera:jor. 
Speclficrecomme..ons .luoe 

£ Itis therefore cntical to 
• lepercentage'od.*.0,•formi,ni[,pal,Il....ted cons,neraprofessionaland 

bosed op o dynomic cuslomer Dose line (CEL) This is #en £ con,prehen€Ive protect,on sy"em consisting of· 
¢he C81 is mlculo•ed. In·ad or• pievious day s or •ieeks 

An external lightning protection system with al'- consummion uu,•ems un,•Hacted by loac sh•ding, This•r¤ling 
lador occour,h lor lerrperulure faimed impods ec. Adual termination and down conducto• system, tai<Fig 
=09sumplion during lond curlailrnplil is Ihen cnrnpo fed lo tne ,nto account the separation distance as well 4 an 
CBL to deiermi ie Ihe per•enk,(]p fed Jction ,]chie•,ed parTh-termination system' ana 

• Load ....... perfor'i./ce nieliocs should 01,0 be 
•orner 5ector dependent. eg . .elhod fo' 11 n!ng, An internal lightning protection sygom w th 
produclion, smelers. suN•mo,ke.6 nouseholds, shopoing surge protertive dewei for ligntn ng 
710!ls €·c so ihal oil customers ore 'reote' 0 9/1 meosured 

equipotential bonding 
foirl, 0,•d . •bly 

' DEHN AFRICA (Pty) ltd offers lightning .knowle,lge•-·11/ protection 
componepts and surge protective devices specifically 

Theouihors would i,ke loihink 'he followl maple for/eir g matched to 'he reg Jirements of PV sy/ems. ThJE J5 of 
Ir•plliS in this pi,!Der particular importance in South Af•,ca, a coultry that has crl 
• Eskorr Integraied Demand Mon{11}ement I'DMI average 1 D times more hghtning density (strikes/k/,2) than 
• Eskon' S,stem operotions • the globalaverage. 
• M. uk, Municip/l 
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Energy efficiency and renewable energy 
initiatives in South African municipalities 
by Aurehe Ferfy, SALOA 

The obiective of this paper is to demonsirate, Ihrough a series of case studies, ihot great initiatives are telling ploce 
atthelocallevel in ihe energy &/mcy and rene/oble energy sectors. Through lhe profiling of existing proiects, 
our cim is to encourage more municipolities fo walk,his poih. Angly,Ing e*ls,ing irlirletives and opper,unifies 
have also assisted In identifying some regul/lory barriers which, if removed, would unle,k a greater potermal of 
ener gy elfidency and renewable energy wilhin the local government sphere. 

Tedi'ion©11* ·be rcje / muni,jpoJ besil 
lenergy secte· was limiteo I eled'icty 
distnb/on ond eled,fic/ion ·hrough the ute 
oflhe INEP grant. In :Ae iosf fen k ti yyaa, 
0 62 der mie in strolegic managemer· 0 42•.1 1 
energy•upplyo•dlheuseolc tormsofenergy 
hos emerged fo· mei,cipQI ties. mair'y led by Fr / •• AUWRZl 
le me'opolitor 1,unic /,hes The benefils 
of itegroled suslginoble erergy / the locol 
E! m recognised as being mLIt,p e. The 
cu•€44 *I#,5 and the /w/r lo® 
Ihedd ig exacert/e 'he need iors'Noinobia 
energyiniliolive• Energ' monagemen' 2 0 
trorsier ·opic oid cl* re|oves lo other 
in[ra. rucwre end p(ar·,irg sect/, such . 
wcter Ind sar '01 0„i ,"05 ond •ronsp©rt, 
building monogem/*,-05te monoge·ner,1 or 
communi#/ 10:al economic oevelopme' 

Fg 1 m.,* mopo;mug..Ii,# 1 .*pe,ed,n+4 "//6,•niond,116'diorion' 
Allemalive tviectories i, rol o Iherne lor !he in-•n•on•whichlookpJoce •,rn A lhe * mme IW 
fulure buf mod©,'s reolly /e fror.fie bas 
begun und several in,Tic•id cre unde,•ay 

W, The rood, howtver, 1 slid long ard ·here oor,culorly whenergogIngon ener@' 5.verol colegor,es / renewable enern' 
5 0 naed lo creule o froiriwork *mde.·cie·,ecpor lo eng'le pro®s *ove bee.>jdanNied. 

•unic,polri,€51<,grosplheseopponunlhesou N gecu•Ily«ilicaltoneor!•rekofife,inng • Municipol ow,• renewobleenerg, prolects 
ensurelheyconsumino/deliverservices# in,rast'uciure bu· also to .tegrate energy . 5moll scule embpd£led general,In 
le,ic...unTIns eficiency inio the des,9. of 30w instol•atiors init ni.en 

For enuT,ple. new 6-rcet Ights Ind hugh Exisling 1 Other inital ener .eN#de n9 Riotects usx often with ihe 
* 'A bl be equipped A LED .un.poh¢y p.,ing I Mci,f•c.g •ole 

Er.gy elricie- irle™entic= haveloker lightng fre.-hec./.ondrewwosle,•ter (wheeling of elecinci+yl or bu• ng ],ie 
plcce In munic palilies 5,nce 2009/IC w® ireatmen wo.h or fre,h water pumping rerewable electi,clly Ihruugh power 
the Energy Efficienc, und Dern,]nd Side sweins mould oim to reduce eleciric I purchase 'gree'llfs 
Monagerne/ DEEIM) gw,1, DoRA. Ended consumplio, -his oiten resuu ir h gher . Green buildings [wim the Irclislon 01 
aid odministered b, le Deportrnent of upfrort Invest·ne" cos" butlhe ope.otion'I elec:trcitygene.·ion frorr: so or poi•els) 
Ene'gy To dole obou• 60 municipolities cohis ore reduced over Ihe ilet,me of the • Access 'o energy thro:B 01·erro·,ve 99 'B have pollopaled ir Mhe ppgral,me imras'ructu• leading '0 0,erall bwer We encrqyinitativcs 
ond Imp/mer,Id propins resulling m Ycle<osh. An opportLnitr t,uslstou»e:vrm· 
h so•ing of opproximalely 500 'Wh of •elile c,cle:08-5,/•hebnoncialealuotion THe *sling pro,ects ore illustfoted ,/,g. 2 
aleclricily'/Ncding/cenissiono M 'tenders and ore not discus5eu I,0- deloll Iri lills 'fidolevoilingtendercil, 
500000,0#CO 11 bosed or itron inves:ment costs wn*per 

01.er ele•g, elf,£,eic ...les ./le Mun ciool Ii- ore encouroged ·0 :hare 
Exls'Irg renewoble energy b•e,1 undertaken by munic-es end proMI nforrnalio• oboul of ler proiecls whicti i# 

gre ne, ncluded in Ng I, lor eK¤rilp e + is ohen !055 known that mun,cipolilies hove lotopoearonthe nc' 
the Dromot,•r, 01 1 1gli pressure solo. beer,proolve 'Iherenewobleenergysecior/S 
wc•. 4clers or the c'gon,501,0,9 01 Joco) ·veD Sorne/•J11,iH!;)•Ddedsodehrsbocal,2•h,we Possible business models for 

,]woreness 0,1 U bepri p opero•lor, tor almos, municip/lities In ien,wabl ene'gy lorurns te ialse energy ten,eois s.,cl• as 

nesd for all custorners to saie eleclrici-y 'lie hwroeleclficil prolecl ir eelhlphem of 11'e The /,adwe cf Il is seaicn istolluve u clow 
Even thougfi the focu6 so lor has Deen iondfi,f gas k elaericily in eThekwini. Oner Inok e Ihe mosy used business Models for 
Ii,ked lo le ei sting gront. Ihere ore ofte. p•oiects hcve recenil, been co·nmissioned Ferillwabie ene fg• prO,805,9 muniC,pa|i' es tO 
oop©/unilies and huge potentiol K scole. shoM•g 0 9,0/,in ·he number /al.ing #cnilf,lhe succegilac:tors ond xtentiol borrien 
p energ, elficion¢9 ni ,/ives al 1 e locol pro,ed,O/ [mliip*grnunuL,polltles in•,oitingod®!o,nart'10 orgers/e 
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cor,loonies tc g,-ier.:e 1!1eir own elect·ic' 
Ihroug, solor porels ond frer bock their 
exces' eled.rci·, i 'to Ihelid in I so;e oid 

/- 

sustainable rrior•ner Municipo ities pushed lor 
ieee,rig -0 be allowed os illegol i.skllo•,oris 
endong··is zlely of sloff and security or 

ile grid. The pl,Ce G• 50!0• phot©vollaic 
elcclncity i' n••w below the reta 1 p iCE'5.1 
1." econom,coll• viole For cLs'one' tc 
In0011 * pa,iels, ¤nd . cuslomors will 

n,os, pobooly i d solor pinels or Iheir 
orern•es h®oul o lormal go 'hel Ircm 

==L----fzk'*- Il e ut, Ii' if ley have no ircentive k> register 
thairinR·alloliors 

EE--1 SAIGA, together wilh AMEU. E,Worn ond 
with lh. s,iuosil / GIZ hos had *me 
engoge'lrit wilh municipalities overlhe pcs+ 

/ 2 NU.or,• I. /*..ene¥.ely om•es's .h i,v®pe' 00,+I.ipai,Or Years /is gicuphos developed a common 
paitic:, 0·1 sn all dee,nbeoded gener{atic,9. 
whicl, "8 approved by 'ALGAs nal on,0 

reosol./ linefrarres. bowever, MunropoJowngene=r linancing execulivp nr,irnillee in July 20/ Ths 
a,chons and lock cl cooocity and 

1/ tb:& ..Iness case,lhe .Jnic,poil posilion pt* . skel,lon of . fromework resourl. +0......he sorne,ime5 c..ple' 
de•elops'llvesk ond owns.he ren-,Ile to ensure o sole ardsustainablede•elopment 

p,ocarement of advanced rechno/g es 0-e 
energy **e *Ict,09 no, be ul i.of top ponels ind ole. embedded 

sorrie of Il,e borriers 10 0 more widespread 
procure¢ thr'Jgh a slip|y. loer/le ord generolion k.nol.ies 

in·plement(•ion 
mainta lionrrocld,ir,rig•·i•.1,theopoolilted The position p'.005% I SALCA has /'ee 
&er•,ce •rovider would be respon•ible lor 50.od scole er,•bedded ge,•erci,on./ Troin obiectives Firs!1,0 1· •ims ct encc JrogIng 
Ihe oper¤ton ord rr•inler,¤ice I . I. net*/. the •pt'ke 01 pm. 0 e illewelle ane·g. 
lor t•e Inedium lerrr 1 Is reconimerd Ihat Given high ine·eoses 01 electricity tori Hs ins-a Ictiors 0 rel *e the grid by soving 
tke maintenance pericd exte ids beyond the ¤rid regulor had shedd ng. rl,un cipa ilie• con,Lmplion ard pinv,ding the muc ne,ded 
•a,/Frnoi,ilenonce'v•le.so liu•tneser,,ce dentilied the need to 06·, residents and addlt!0 90! copacit¥ WI le doing ser It ovolds 
proider has the .galion to refuibish the 
ins'¤ lotion, r reededr before Ille end 01 
1110 controct (for e*ainple, 0'ierhoJI of .5 
ergine•) Skills tron6{er / rri• nicisal . cio 5 
andl o•oto·s shoulo cl/ like place during 
0 r ppilid. lne ian une.*icn of tie 'ervice Af• 
orc'Ider should be p"'lly) pe'o,rnance unde*jur,d 4*Irm, 
®Bed This galjolonced m/- reshore Vollagedet,cla,u Gassd:ec in•ul& 

some 01 the risk 9 ihe pro,ed, even th©ug' Earthingand phaug/bcks CO»,-1-Ii,ID. 
1,•u-4 ..al gloves 

only •c a cerfoin exlend Por/*/'./.. 
Meawing and 
t-•equi* 

Mo'e old .ore mun •,po|,tieg or€ Transfo-,s 

Investigal,rg the concesl und snis'al 
prole:/ ore ...rationol for I wide reng€ 
of technologies, such /6 londlill gos I. Surgs -e,ters I.--.Il. 

li It„ 
electrit•••. 6,0gose, pho•ovolioic Fanels In 
#le violer treatmen! plent5, h,dropower ..-/ conductor 
Ill Ihe ./·er rricul/110, S.le-5 or 

photovo loicpoi€ls n i .•n,•,pol bL,Idings 
A series of cose sludie5 condicted b, 

1 0,1.1- •earcc•-i:WNS SALIA, GIZ ond Sustoinable f nergy AN co LinD 'ackeis 
•d fau'* (SEA' urpac£ ·h•,3 exls¢Ing Droiecls. tneir 

*ce„ fo lors 0/ le 55= lea·/ These 4=rand - 
Liwe Go#- , k m studies look inio more deloll ©1 tg Suapenen* •KNI*0"W 

sl,- d•n,G ,qulpli•nt I Proce.es fo lowed b' m,Jillcipal,+I.5 0/0 *-/-118§ Special.dlo. 
t•e ler,isiaTior tollo•ed *gri,Uer' 

These proieci hove beeo irrilemnled'honks 
to c cleo, siroleaY, sl"c>IM] 1>0'•"C•' 1••°•"h,F 321 
on d a ded,roled ore;/1 m •ger Hoving Td 47 0, !1 3//2 

On Inveslmer,1 by the rron,r,poll' on their F.12•0111%'I•-61 
61- * 

* rniseS 5,·nplifies the . es5 model' 

clnd encible tiese p·oiec.5 tc, 6,3 developed i. 
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1.. ,-,-1 7 2¤u' ®12 

2/alm/95//2/ h /"/Cginligrcm[ 3-11&,1.- G,-.tw•••.4.9 
**0-•i- 1-- f 

. 2•12 • ®M..•-I A-U • •ALGA • a«CM 1 0«Z- to . if 
. 

ht, ,U•11-ION. 2 

Anotll,rprivat,p,ity 13.-w.6Ire.(Tn-•)-/rw,g- 201•as 

1".A =fl.,1.110.1- 

Fg 3 Some I. J..1,6/ *Ines• mode•, for ./.-'Chall'.1/ .....1.-. * .20,4 

mu•*lie•,•i€A,w,bJee- 
No,201•7' 

Approilifth,i.gul-, 

i/orn,0| connecli04 ·hus entaring ihi "4 billl•,-*. 

/ sloH anc operolions 9/!¥f Ihe +ori€s 
to be developed should limit ihe impact of Fig 4 PrOZet,flt»2•/dde.i•UggrdMtbedsvehorn€u•OF(•0•6'P" 

r,06. lor irnell =le su•h in•allohons emhedcled De,e·(•• 0, n·unicipal reve,ues,10 
en5ure tgotmwn,cipelilles have the resources 
neceEso 7 16 keep rroinloining and oper/ 4 
Ihe grid and economic benehts to con= lor,ger Conclusion 

lan •ree Yem I le co/ of renew/5 Te dole. -hree mu,ic,palities cre allow ng The poper anc Ine presenlatior oimed 
net·bill,ng en Ihe„ grids while severol others energ,. Ihe unit price of elect·ic ty produced 0• prol,ling exlsling Irlergy 'Hic,enc, anc 

from alternative sou«e5 is, Ii, niosl c¤ses c•e edge* *a:Nng lor Iho•r m·,Fb 70 be ienewoble enel, pi'Fe N municjplilis' 
coproved Additiclol mup,<politics, of ¤ I and probobly orly lor o imiled /rlod / 01¢ly, r,g The d,Heren• 665!iess,nodels ord 
s™ even ir ..1.re05. le facing g.ilor time, s¢iiI hig'el thal the ./gollex 1•TI ihrh'iri ers loircreosed uptake. Mncipalit es 
;5sues wilh serna 01 21•'rhes fe Eske= tor Their customers pcid by nmicip' b/K inve'ing wereencouroged » shore.rfo·moic"W 
n Sol" ph©lovol"" insloll<Ans ond cre purchose 01 eleclricily Firding o lupdinq Ihe•r mo,eds if Iliey do 110 oppe•r on 16. 

source foftie gap Ibe·ween le cosk & RE see*ing godooce frops The ..entlion wis an opportul ty 
and m eg' ex) would enoble sive·01 prolects 

NERSA -simple·ed to showcasennovolions •he,luricipcl a consultalion in 
process towme'llire, 

to develop o set 01 roles on 'mall scale spoce and p·oble good inihotive6, which ore 
08en unknown ernbadded gl·•e,otinri 1• 1% he{ oming Wheetrg of elec#* Frofr widling 52|Jer I 

e'Iremely 'rgent' gil gu dance .0 ... 6.. Through studies wd niliatives undertaken hy 
mu•<i,/16 0, 09 0 decl *•h sm' SALGA Q,d GIZ. 52Ve,0] moin boii,0,3 0„d Finally, In o wieeling situolion, o privole 
scle embedded ge'Irction ond to approve genera¢rir of electii. liseler·ric,4100 OP."ii,tiestochri•ge-lrom3rl gdolor, 
thesubmired lorills privoie buyer ond uses the /Jric,pol g·id perspective - have beei ide'lifia,J 
.......·s se......... totronspole'ectrici/ ·rom l'ep.,9 rf • The needtointegrote lifemecoms in 

produckion li 'he cuslomer teAcer evoluolion intleod of smly ipfrort 
. I. ..5 [/Se ' /1,1//lold> w./b COL'S 

t© buy renewable electici' From o pr,vale The Cify of nhwone hos signed such on 
• Tke ililfic'lly 'or rriur,icipolil 's li ··igr gei,ere'of 'h'ough o power purchose ogreelnent *111 145 Bronkhors,pruit Bic./s PPAs, moinl, becolise i 0•1 pc' I,Wh ,5 og,reeme,1 (FPR rhere rn,gh, ,•50 be o Aole•TwfuchproauceUeeric,4 lop>boges higher... ilegalle¥ build·own operate·trarsferIBOOT)¢0*a ond sells I'lo BMW The eledneo is osi 

cropublicprwo·e/er//HIPPF}belween porholly wheplad hraugh lenotiorolgrd • The urgell need lor NERSA to ·Inolise 

the municipality [.r.d /111. prive.t' aroduce· Nels- Mandi' Boy Munic polily hossigned * /gulalory ruies or iled i.ieler,•g,0 
net billing (9011 scole embedded Bhni,IdlheanE,ig, Deneriera¢ed,i•ligp,Ailic ,] 207,orwheelingogreenler,witiAmotol 
gener/,0/ ini•o#Ne. Greer Poi•erie,JJ'ew lor - rD o! 1 C% 
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Legislative imperatives - A legislative 
roadmap for energy challenges in SA 
hy / vonder Men·,e, Aurecon. and/mor por, der,Venve, //t 

This paper provides o critical analysis of Ihe legislative development and main business drivers for the current 
energy supply indusity in South Afrka, wlkh speak emphow on private se,forparrklpafion. This on<,4,13 is then 
benchrnarked Agalrut bes, praclke for energysupply indust,yreforrn in other countries. Parallelsare drgwn wilh 
the current challenges (anddisruptlng/Ofies) exper;enced M Souil, Africa. and o readmop forproposed enabling 
legislanve and bu,ines, lnterventions,/ address the current power thorloges ore put lon·,ard 

Th" is c growng co"enws •hi• rhe sejf generotion, op 'mol m 'rge scoje, M unjock economic ¥/je Ind redvce 
INes'f//velopmenledmar/enen'of smci gnds cidgreer techncogiesto rome goverrment d/*. 
ul,hy.rf=tr,cruredaperdson,heodop»/1 0 few. will red/boe the incu/7 and leod Aoiu'She/6 •e ME¥orro£ES;re6rn' 
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//flwhick is reliant cl,ostinlas„u¢ture chred For The histo,¥ of le E51 relorm is :uni,rar,5ed 
is depeol/ on ·b 5 infias•ructure being in Fig 1. TM pgper oullines #he mgm drivig ara 
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energy sedor oolicies, wn'hore impler,·ented {eleclri•,co-,i goirg. The ¢h,/ phass •s c 

Current eled:elly supply industry In liough ...prehens •e o.d Info·ceoble preporolor, .hal ·or gelting pri••le .dor South Africa legislation ond regulation, ore key lo A Ipps Ir·o *e worke, ,n le la/ phose The 
unlocking investme·,1 im/oving ell =le •cy i,,ajn bus,•ess drivf·,3 question ¢ken is how lhe Fu•Jre W Il unfold as 
and increasing ele¢lricity *cess. for os pcssible ree•,n •e ES 

According to Eberhord M] inree main 
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restructunrg su#icieo•ly suppor15 the r... intern.·ic®Ily T.se.re frumework 
de•elopme/5 4,1 'hs Sou:487 44,0• ESI' • Re re'Jifene'110 improve nvesfmen, 
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wd pegam ned / 60 pailned 10. 05 weg,SIO w 
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4 *". sector i•©j¢eme,9, •s ..Cing J' 1© f jepp5,4 ·9I Deb, 7, Jeg,s:,fir•, i, re'Jobors ord 
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force' 10 Ihe cu'ent seam h' will ul,r,us 

The plan Rulesofthe *inly sh•pet/ rew Dowersec•rmodel 
arid lead to ossociolec policy ond 
legislatvechanges 

These lorces lo highlight a few) 'hor vii 
res 'in some refc-m (e:ther byoefgul-or,r o 
monoged way) con be summor,sed os follows. 
• The gree' revolu'ion. Where le Enah""• Allowing to econamicusogeofgreer powersour•es 

PI. llike solor ond winc used k be more 
'cocemic tion .... do' prlctise, 
the .eclly is that the cost per unit 0 •,2015 
energ, prod xed is sleaddy de:reosing, 
4'ding fo greoler inle eE' fern bwi D 

Ag 2 5,>u,4 AF,ron ES"se••.y Icgis•*r comrrercial and o lechnical reliabili-> 
po,nt of "w The borriers 01 entry 
10 Ihe disibutler sector •re also 

The •imeline oile Soul Airic©. His Drivers Irrelorm - a benchm// deching Soon·healordcbil,lollhese 
technologies will 6ecome so a·trachve 4•slanve ·ebm -0 uicefstond ...r,co • power sector S thotcustomer choice, i. the res;den*ic 

When o timel,n. 5 cons r cleo for South developrne,1 0 bencbmorking exercise market. will reaci or Ihe orice signol 
African 'Sls legislot.,e refo,m,o <leart•nd WOS Underaken lo deler,ine ho·, 6, privole A,b.iliri, ul,/ies ond e.e·rE,5,3 
Con * aelected in t le de•.elopment k>•va,ds Bector parfiripallon wes introduced cho Ir, ire ce 0, usage thot wi I first benefit 

le ni aH uen- customers witi some I ./·e cevek>ped and open miki foi United Kingdoff Ke 1/ u id Niger o The delrinelal elle s c, *e obil,4 of -he privote xector particpoli" Hg .3 depld: bencirm¢rking was urjeroken 10 Iden·ifi d Btrioubrs for cro„ subs,disalion wi„,n 
this Nmeline 5//es, I de:eimine whiher •he po•·e• loYH closses os well (1& o delenor€A•ori 

sectof models are ine some, fc iden'if, entkeir'evenue. 
Se,1.07 elemerds -que 10 Soull' Afric/'s power . ..,bard ge.ieralion Oad fri./ .ds 
& s Jnma ry then, end {cor the purpose 01 seek>r ond to iden/id, how ne powe, sock>, TH 5 is c growing morke"ove,Ing a wide 
IhIS onoly• privote porticlpotion Ir, ly develop fvMher spectrurr from small embeodedlolorger 
Sou h Aincon 'SI can cuirently be reclisec Tables 1,7 0,/ embeddedgeleratle 3 prov de 1,{cculmilgor vil c suminory of 11 
cs foll.ls use, local netv.orks c, dislribul,r/ lo Ihe Cla\,s gridva.heeling'Targements Inc/Bd • Purs'll· ·I I Ir®Jiere. progin'rric, In •h. space s distr,Juted storage ·. 4,#61/ le /ir s·e,uf Erergywill i" Current ihillenges In Soulh AIrica 

snift INd - all ofect,i•g the h:ditionol aseclior,34 deler• i.ho•undarthe ERA 
£),569+we UeE wo, of oel•e7 The penetraf,or 01 Suoh lic i. line wil I. 1/ d /·,/ted @werot,on s/,eme• will 

• Gererallor oulside of Ihe IRE pur50'nt -he •uture olthe South Africon [5ls •truclure depend on o var:ety of bus,rles5 1'0. 
10 0 d"lot," applicolor submitte' 5 unce"in, and cs such i, is impor," thot emongsl others 1he rel,ob,lily of curie:.t 
aCCOr cing loscclon 10(2149)01/cm. *,es ·uke o cleor v,ew /1 the w/ ·hei, '06** and k pnce signnl 

No longe' cre di'tr 4 Arly qrne,Ill. plcnt con'trucled m rrarke' bull g •.pon,os p Is hke y le evolve due lo me 
Fhielded 4 Ihe foct , 10 1 The r bus, les is oppinted Foi own ux, 8/ording -0 6„iness drivers/plc, 

Schedule 0 ·norop©listic business 2 of le when) ERA the' do 
AB ce/in bus,iess drven han the •6,1,1, hove coptive custoiriers 

I Al'/rlgrldroill//upp|,0•e|el'll 
super Unds ./. pool' play exi ept fo. con·rnercia! LI·•13, u.cording to shope Ihe electricity licu. os describec • Aegli,nri; fo 

Schedue 2 of le ERA obove ne. business dri•ef8 are disr,ptive o much ,•ore domining ·<>le in coun» as 

1 

1 01... 
Phase 2 1 Phase 3 Phase 4 

.3 7,med,ne/*e Se,/AU¢/£51$4gsk4rive elurril. 
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where *he gf d 19 iM•erconnected, like 15 'he 
case in Et ·ope. Ir, sub Sahoon Aff co ·he Plocurarner ' I Pias-' 01 EM IFfs Ippr 
fo,r established power pools ore rece,viv 
Increa :Ing altertion 06 00'sibill- es to 1•1•••1• GcolhermQI NIPP• (Nnt,•inal 

Mercon rectlhe oo,wer grids olcountnes ring undar De'llopment In•egrsted hver 
ERA 

ond to opera'e in Ike retoil no·ket COr,¤101'011 Plle/• 010 I 

gelocces5tooniongst ot·•r6 contes•co|e I•i......Ii.al Res,•clured indusll Reform i• 1990' Creole 
cumum.TheSAPPis/.cd, pleingo I *'pgtix (FRA ME!-,14« sepaiu,g curruun vu 

*lot/,Ind w,nips- -68· role 10 SUP.11 I ondlockec :ountries I - A inis/.ric &/and 6, srill. q co•me.•irl #4et/S•tams 
ge'occe55 I er,ergy sci.es i' sou•hern - D.·e# O 0/' s¢ote th. nn|ring funftIOn S Opafotnf:1 .co ¢u priv•u I ./.F 

.•i.,parts For•Illr- Crar·/ i•in,I 
• Jncrecsed urb<.risgNon - shorige of Pootrucule ES! ,e.lruclugng ¢,fl,pe•Lhor I|ong 

supoly One does .5/ have to go lor le (1•p.10) tarm vi:Jol 

n•ce the shoregs 01 anwg, suppl•es Pre*e @rivole· 

in Airico, amongst olhers co,sed b, Becte, inveslmer,1 

unoerinves·menl n infrast·ucIJre anc 

o growing popoialion in u·bon orees 
Thecon·r /1 'I,5 would beo grs,]ler 
focus on oil·grid ypplies and rrini gri,5 Inlio•ucingpi•a·e !Alieducing Ciming o Privr- 90/0 

pur.,pa.,1 as suggestec eorl 0, in ·his paper I It 'llir p.lirn Lumpshhor onrionenerg, is 

es/imated se=t,r·eguo•or ondelimirall Mc*the,etp©pulation grov/4 is i ./inting le exeected Imur,g urbana ·eas overthe Inerg, 5,0/0. Errure cos invokemenl 
ner two demdes Po•er corrponies *iIi •,fle•live. 

be /dlenged /0 p.ovige infros¢ruct,re 'florc.ble. Comi#,rn in 

o wor lo supporl croerly Jrbon,sotion ond odequole an¢ 

ecoemics grewth qu'lit,5....b 
luth/* .s The UK€an,•.I The .*.l WAPE but c-el 

• 5.01 +0/$/gies. -he de.lcoment to be ialkre!-t *leclfic•lrom EL; Powei Pocl C. th./.gl 
cf smort grids IS eSSen•J•• if he globuJ *re..89 men'be.i•,i .,ovrde, I Cass 
corrmon,l is to ocheve shared .deq•05 bUt6ril' I.,her.nurgY 

Ils lor energy secur,•y, •LJOp|les econom ' Source' 

36'a /0 ve//me•I ed cl mote chonrge Tewe? T.peso•,eq,s;IN,nlorp•vuhapirlic,•0•on 
(1,9¤t,Drl Smcrlgrids enable iicreosed 
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inlegrotion cl "riable renewale 
Mergy resoirces and electric wh cle P·'VIC < 'Irr'Dn mn/T. Min mil [JAO.WdIM fl• 

recierging services. while reducing I Joi c .u'll 2*!£11... •he' 0 'Irrplmicri 

pao, de·nond end 51¤bilising cori'oehflv, F' the .,*Uly 
- 01*c. Inding which Js er.ured inve,·nenl 

ele/* /slen•. The 'JE•arfening• 0 ene enhonrpel h, 
l eledrici• 5y•tem is an evolutio•lry MO •nd SO 

{ar,•s 11}L,• . FL, Comae¢ition 
process, noto orle ·Inles,ent p,Inhli9nA• n• I nit•Inedi••t•h Commig•or 

a IFP pr{}CU,•1•an• oper•]lurl 
A power ser•or model I.%* 

Vorio,i disrupting loclors AG•e neces5!toted R•gwhon.,0 R*gulollon .,0 Ene¢gy Reruloier, Federol P ii.* 
NERSA GE#•' Com•i.ini IER' Pow6rand NERC 

thot 'e exisfing u·ilit, b'SliesS model be in'rmed by FU 
•e•ewed policy 

™hese developments hove irtroduced yoriu r.843 Degreeo#Jeo.•;onindueerlpri-ponicipGhon,A•hep•ersedo 
-non·utili•• ,loyers into the frodmon# 
Ii,c// in:egroiad *ke! 01 !he u·ilit>. As 
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£+Iges of I. vulue cr.,in rprill.ig In ·he °ril' proviced " products ¢0011 c.,domers. oullmed,i Fig 5 
1//will need to become more {lexible Introducton of new business dr :ers in •he A 
Fic.vid, ;egisJc•e food•7•C,3 4.1- In#e-lion 09 rulliole pradisis arla services to veri,cally inlegroid bus,ness model There 
specific 5eg„entsle,g. nereaed risk for unlities of slyanced SL pps. ordistrUIed Itis,o·he ritentior ollhispope'offe· is or 
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·eslruct (tole, Irid trie ra•L, Ii I' ll'e ear|y Sig!·5 of red unbundled) to ollocate le the benchmorkIng research Specific 
""opr,Ce Nxed and voroble where ·he a t,unging ncrker model slatoS cosls and challerges con ba drmified. especially 
efle'ecostofs/oply quo I; o comp ele =olive morkel is being for mu ipolities As 5,ch ¤ road inop 

chollenged by the or,py c f /Ps ond sueciol Te J}di·, con loke or vor,M ne-· m es for ink elihon irust 6. cogii,M of Ihe 
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PIOAer bvildel. Insto||er, OJetc·, bllitali • Procurenent Mulotions ore |Imiting Ir Ihis chon'rig ...I, locus should be 
panrFEr f,noncer, p,oced leaser c• risk muricipclilies on cusk•Inercon'd solisfictior, manoger, in providing reticulalior 

.ce and sales (w & ul,Ii¢,8, being in arnongslolhar5 
for ci ideal pos,hon -0 everoge Iheir e. 5ting Fig 

• 
4 Unceranzy rego/1,9 reg'Ic'ions provides on ove.iew of these clionges. sm,11 scale embedded generation lo custo.er bose) The role ollhe dimrill' 

The fulure ofihe Soulh Af/mi *0 
ESI a'low exporting he gric (P? rc/op .1,4 " migrotirg frorr e,eciric'kWAI •5,0,lotior5. ne•·melering, /•bundled 

supplerto elect.1' ly p•litner proiloing only The Llure 0- ihe South Aincon [S, ir„uv tcrifis•. 
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Establishing a market for electrici ... 

Ty 
at the distribution level 

hy Eusroce Dawe, Frce Mor'12' Fa,indar,ir 

An eflkient marke, lor ele//ricily /1 the dislribulion }evel conno, be brought obout withoul mollng fundamenial 
changes 1/ the entire ele,iricity, generation. Iransmission. and distribution system, 1/ can oiso not be established 
wilhout creating lacill,ies for trading In eledricily. competition belween generaling wmpanies and elecirkl) 
retailers, wilh the /11/male obleclive of providing consumers will a choice between competing suppllers /1 
compelitive pri-i. In addl/ton, for,he vitemto function aiall, theiransmisslon grid or grids mus, be Independen, 
of the generalors, which in turn. musl have unbiased mes to the grids. 

In Soulh Africo i¢ 16 token ·ur grantee /<1 0 multipllot' 0/ electrl[ 1/ge lera+Ing emies Ind Ge-mony 19,696!, OIl uu-es - 100% 
a sing le d Istr,huto, whethe - Esl<o- 0, c 01/ feed elec/,017 /0 the grid. A, ever n·arket opening 
municip/4 will hove o mon/poly in a gider multipicil / dist·ibutors pch•e 5'wrf conl price red'clion' -re alic 
soecililed weu and tholthe orly con/wl/on clecli,clly fron· the generoling cornoonies or exper:encec by Span (16,296!, Por* 
their prces .Ilbeexeedbythe tgualor from wholesole,nterfreclanes, drow ' from (14.0)6• 0% R ce Il 2,7%1 - countries Wh 
The Sou h Alrica9 •unicipal retailer. on tne the grid, troislorm it from k gh b w lowe. g,ow. rle,elc,morke,operinglbetween 3096 
c·her hend, Il dependenton Ilieregulotortc .toge, uno dis„,bute ord sell il lo end ard 45/. The:e reduclions were cchieved 
control he pnce, chaiged by the 9///lor users C.,r,JII or most *these furctionsto De os a result of condltlens Imposed / /8 oid tro isnission con•pary. Eskom. wl·Ic' 
2|50 C,r•ies ou- Qbout hc Il •he re,/9 The a].fir Ou+ by o gixle clonisaton su/ 05 ELF,openn Parl,orrert req,„ling oil menter 

Fs'InisrolagoodideorespeciQI|ywhell' co"lienoopen u. th/,relectrieityncrkets regulator. q•ur,l,c¤nno'posg;DI,Pove/,cess 
. le in*c·r•cti• --•' 1/ set pnce5 'Tallisalion'' •·e7 e:dskice 'pends on c 10/1.-rolivesuppliers 
6,mlartothoselhatv.oadlecomr/bout leg,5|0/dmoncpol'.pro•ibit5 cempelitors Nonh Amenca 
n o fLilly co•netilke m¤rke-lor electricil¥ frorn arlering the busim of gereation, 

tr,n9rii,•sion and 5upFly Of elect* O,her ma-kels ore equally. or even mc.e, 
Given Ihe Btiucl're 01 the Sou·h Africor cpen. The Nonh Amencon Eleckicily Rel,abilily 
gener[,hor, ·ions,r,w" and dislrib•nnr Countries that have /ba/wed Corporol,0,1 (NERC] relle* the openness of 
57/er.fill..tpolible 1. know'hullepnce verlical n,onopolys,stems the eleclfic power business Ir the US ond 
of eleericily could should .. We d../1 n, 

Ico, foisure whelherthepriceshigheror There,50mple ev•oence•le SoA Afi,co's pr.•5*{Mex•oondCarude.NEREGE:•e' 

ower 11¤n il would have been in o currpet tlve elec/,city *ner/lon ond suppl, s·rodure main·alns eHeclive rel,obilii slu·ldirds Hiat 

*Ket However if we examine •w b need' to 84 04 0{ 'he e;eciriay ore cleor cois,spent ond technically sowd. 

iopoened in o.her markets lor electricily, pmducers in Ihe EL repo,ted,10, ns/nce, COU/ecuithostrongs!'r'd""r•ae'le" 
wefindil,ulwheraver//1 competitioihos 0/ „1,!theate]9805. thesk»,re/tne progrom, to help menloi• and improvethe 

America's bull been power i .traducec inio the vcrious/clor5 0{t ie ele:Iric sedor in me/countries was based reliabilit, of Norh or 

bus,negs,lhere has beer downwurc pressu·e s,stem" KERC is o 501 Ic)32 rot for.profit hlsl/•he,nosteHic,e• •¤,toproy,de 
or, Ihe /1 / ele/riciTY 0/ 0 helter de'l 01?an,6/ o im,th A.,01 back ing fron. 11 e l 35 elecli,cl•y v,05 fo have n notioll| el•Ct ki• 

o,c Canadian for gove.Aments Il o,ersees •he consume's corrpor• which wes o na..mono.' 
grid whick suiplies electricit910334 inilion 

lansforming//Se. h AI, Ical and need/to be "le sn 0,·ine© io prcrect 
peoole. o toto elecir cily demand of 

ele.riclly indus•ry c©9suniers Ho··e,er. rovic•oene,•cesbowsil 230 000 M¥< .tilises 340 000 6 high 
5 0,jss ole t[? divide electricity corrpo,i,es inta 

For Snir-h Al/,co ts ho,e a robus· ord volmge t,nsmission lines, cnd repres•nts 
tbose cOM, wl•,ch are st Il n0turol monopolie; 

rompal,I•ve eiectric power supol• 9-m Sl·frilion,ro•sets NERChost,•elved,Herent 
Ils elertr Illy generatior, tronsm,55,on. lfor eximp'e, high voltcge and low vc/ge member •otegories ron• ng from srnoll 
dist'bution ond conprolpwesses 6nould* r•works)/nd.hosepols#here,i•spcss,ble anc |crge e|eUricity cor5•ne·s, eleclricify 
refs'med os ropiol• c•spa•,ble Seclim• of to Love conpel'hor (for e*ample, Dower morkelers, pr;v•te and co·operoti,e elecfric,4 
;non·term ( nd long iern elec,T o• SuPPI,es stel,ens) snd *1 •eata (1 rrorke] fer e'eclr•04 generolors to 05 0.8 Carodion municipal 
demand Ihol gover,uner. toke immed,Ne Th,5 /pe.lence s now beig used ol overhe sike, provincial anc federil g.,emmen' 
aclion lo remed• wh' is obv,ouu I loull *Id to cre¤·e cheaper elecric,4 by means enmies. Tistees, aleded by members. run 
5,ruil,re of compemon emong Dowe· slotions anc 'eogaii,sM,o,i. Whitisclegrf-om+he Non' 

Thebesfs,ructureignotosingle.overnmer• ¤mongcompo•ies•ho•orninlheb65,nessol Arner,can mper,ence is thol le grid should be 

nlonopely such os Eskom m.h centroll• purchosing nrdre5011,ng electric,/ '¢les,em Beporoledlronlbcgone,iononddistri/,0 

[On-roll/ oversighi ond d red w Much Europe hos shown 11,0, pric" / consumers functions aria /at all the e:11 les directly 
41/um p lose lhat hove rvolved con iollb, uplo 20% v I,F,i the morkeTis IJ•|¥ rivolved In the operntion oi llie b ilk Fmr 
*cofoebevoke,nthe Eum/.an Umor Opemtonot . Istern skill hove a ./ l. lainta•.ing le 
coun# •b[]5ed on ¢he l] K exon,ple] ond the inlegnly of ¢he sislem 

Fi......Uniol 
S•rUctur•}hol h••*In Nor'Amen{0. New Zeoland 
An economic or busines, dri,en sfrucfJrefor Accordrni] to a Moy 2000 European 

in In 1985 New Zeolond had the 61 
delivel sl//ary ..cli,c cons•& 0{ Commission repon, morked decreoses al power 

elecific'/grd mode LO of inier-conne,led the pice of aleck,id' from ]996 10 !999 mon' polies, of eled'ic,9 suppl, aulhor,Nes 

h:gh volloge Iror * •m I.s lires suppiled by occured In FInin/(19.690.Swede</.696), (ESAs•.disl//Ing ele:pricilytoconsormers. A 
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government·cppenled Electricit• T*k Fog e earicit, induslry. Ths wrve, con,pores • hcourging privole 'eclorpad'(,pohor 
mJed a napcm m 989 recommedl.ng the New Zealend to Ausfrclia. Tews 'US) ond r' Ihe ndustr,. 
tetalreslructJrngof·heeleericit,nal,not *bena (Conado) These four region. Le But ilihose loudablegoals are compared wit 
incudedthecorportisotonandprwat,5/,or 00/Pcrable c,Itures 01/ corp//ive rekil /91 ha tronspired during thep09 17 ,pars, 
o the Ech, seporoleoviner•h,potgeneraton ele/ricij? 0-0kes we find -hol 
arld 'raniniss on. and the pc„,bil 4 01 Dr Brenll¢ylor, choirotlheAulhority,oys. ihe • Cust..ers hove .0 choice of elec f,•,ty cfeoting o w9olesole electricily morkel. resol•ssho.v Ne•Zee ond ISOfthelorefron'of suppl er wd lere c ppears i be nc 
Trese recommendclions have been promoting re·ailers. ick i. ard iti,lheeo,ies· intention to give corsomer./choice, 

place inthe world*/swilch Thecomp/% i mplemenled on d 16 Elect ic it, Auth onty now • Compel tion hos not been;nt·oduced 
ri¥/Ir, in tne New Ze'lold re·Ii' morket 18 

urge 5 consL mefs '0 shop around forine bes' in+3 ibe irdv„7 oroduce / of olte motive 
s,grifi<onll¥slr¢nger 'non in Iheo•ler rr•rket5 erergy ore supplers to E'kor ard not p. ces Ine to swit" irlm one elect,icil relailer we looked 01. But, c.im mer.,/ ,/ uctivi' comoe-lk)rs) t© arother 11 1,Mll,ove 11,9,n money nlere ,/Ielydri•ei by miller5, rot consumers - 

• Open non·disci,•rin©)0/ access /0 he ore ·nore lh" 50 gener'ling plants, most 
owned 67 'e molo*Ind eigkt sm'llergrd· //New/0//lock '*chor,ehasrecer·ly transrri35,cn - 5 nol o¢c,|c•le If 

it was, indepencen, power •roducers co9reded,o•pcnieE To,morovee•icercy, once ag¢in won 1he contr,¢ to reconcile the would pe se).ing elwic,·1 ccross -he 
ircr•se compe•,Non oic bring down pric. quo im es of elear:c' supplied by generaf ing tronsuior sYsten di-eclly to plarth tronsmmed ocro5s,he large Trorsm,ss,on 
to consumers, management and ..ership energy #sers or intothe energy rr 'rket 0, distributed by /e distributors, and sold of'hever,ow orn po·reits *lihe s,Im nere bi the rekilers. They colcul// he divisior of • Prrjure *cfc, pa/,0,0(,Non '1 7/ ndus,7 
seporoted nle electr,city sold by compet 4 hos beer octive# discoutged and not the proceeds .1 -he sole 01 electrici• I . 
reloile•, is ca·ried by seporatel,·owned encouraged as e /,saged in 1998. vorious potties Iron information galhared 
d,stnb Jtion grids // ore del,orred from being frorn r•-wo'k 5upply poirts. IF governmen, welconed •he pguic,pctio• gf 
••00]Yed in reto, ing. The high·,0/ge grld privo·e f,-ms in oll ospectsot Ihe els(I•,ti, 

011,0 1994, Isownec b,Transpower. in Conclusion business. r could -ap /1, creale Ihe 
independenl state+owned erterpnse How should ihe elect·icit¥ Induslry develop. I. environrren necessory lor the develo•ner,1 
5po} u'id hedge mirke'Gr ·Ogelhe' wi' cs 51•0Mot,me05'0,sihe.sothctilconbesl of a nior<el kprelectric,4 There,sno reason 
uncillsrY .rp.h comp, be the wholes€,1• seiverl,Ii ••rreslso(nll'Jul• Afr,foirs?Isit f. Fo,· go•e,rmer; 'cur lueher jJ/bili!•, or 
morkel Reconcilinglron5ac•icasont9eretai wintereritholgovemrren, Bhould conlnue bu«len expoyers n order Ta increase the 
or,c -ho *a e mor< els hot been conlrocted to comin" 05 is Ooparen' feon. the Drof capectyol·heeled'.4 suppl, sys-em. 

2012 Inte,•fed Erergy Plonnirg Repo' A 01 t fhe New Zeolind Stock Excho.ge The gene(ation of cddmonal elect ic/,cw fotg' Row in t'e repo• is tiot no menhir 'loll Tionspower, gs 'he owre, of the nolioncl be financed by privote firms /,ocoul.1 „Iho is ·node o· open comperion Ir, tne gene,cition grid, ds /9 s,ile« opers·or resoop3'/ 4, buile g operote the re.• and supp(, of generolion R:orts electric,7 all •he {unct•ons Ih¤t pro•,de EecJflt, OF he pri,cle 5*ctor would do / 5 wilh olouip i f 
5Jppl, and moiti' the inlegity ofihe grid All developed and mon, developing ·ne,were confidenl thnl 40verrimenl ls intent 
These New Zeolo9d re•orms pro,e lot lkere sct,Dor-!S of the world howe, or afe in 1/ on encouraging Ike de,elopmeM 04 4 
cre posilive benefit'lor consun·ers when 'e proCe„ oF,/1·ocucing „Mnpeinoil in ol {unctiori•rnorkettorelertricit,.Su#morkel 

possible ospects of 11,e,r eregy inGuslrie me" m '300·ed increase compel lion crld would proy de competitior in every possible 
Tbis didft,ep err, however, which ourbes i,prcveellicercy r elec/cil? ge-'tion, po• of the *fem. price elecfncm occord ns 
developmerd plans througn to 2050, Marsmission and d;stribution. tocemand and supply increase Ihe effic,e„[Y seerns to auggas' ihol n South Africa the wilh which generated electncily ,6 ul 1,5/ hy 

In Nevllo rieor™,orcioder.co.FA Govemnent shoildcorf,·rue on le currel, d Herertial pricing betweei high and low 
terlhebLS,nes,OIConsurr•rG lonyg•·enafec Palliwitho state·owned ve/,coll, integro,ed demand ho,·s. and prcvide md CollS,Jmr. 
New Zeolond's electricily *m hg been ='poly, Eskorn, ir Ihe generoliorl and .il I Ji.,c6 b.-en com.live 

bum of:Pecountry se sugpliers 
transformed to the *ctrlcly po M wl,eie 11 hos supp y oflhe roon 

There Is ·10 sound ecoromic or on, othe· M€M@1 imporandy. for the genem·ing ceng-les over 20 electric,# reillers The Lourity 
re<,son for this. Ih•]1 •stinq •hei, oun 'nore• In •e¥. has 23 ne'.Ofk cw,lers rhap em / oeive.ks 

generaling pron", w th m gijarinies from /4 delive·eledri£ 1, 20 consomm TI s would /0 elecnicity enwiran,re. n· mai .vould De far g¤,ernmelit except opei ac•e# to the beequivi•ent' S.th Airico .Elomond '.ler,or,sonein whicli,idependen! power 
•ii,nic®lities providlrig -ne nelworK, for,Pe eoduce'3(JPPs•c©epetew,•h Eskon, fortho e|eC•ricrt• tronsrrls5,0, sYstem and morkef 

busiriessaf consurrers ..... will make -he mpertort derions 05 to whol k nd of 
de •eryof eleclrict, LL•no•being,rvoked v would be le eslot isnmenl of on ole/r :ily generaling pl,/ lobJ,Id, und noicover-enl retoiling New Zeulondpr• 10•M pride in Ille loct n,lorke, in 0*ic 4 gene.ing ./.popies P|/.ners C.st/ver f.5014/evef noiure Ihal ilcuslomer• arad,5sot,diec •,th the ser•,ice compete * eoch other i, tne 5opply of /I beobsoit,cd bylheolantewne•andle 
they rcce,·. ;rom one reluller liey cul• awlfc. liec.Irity Theproblemiu[.bygover.mer, sell'.,29./heelectrIc.....11*Ilbe 
a•rr,24/i//anc•4ersupplie. v©ulcl be *fo Irrlroduce F./gee.rolon deMfrnfried, ri/c in/anc Ine. I. clsumem 
The Ne,v Zaciand Electr, Ily Ablliori) repoled capocily imo the mix n o menne, Ihat will be rd not oy ·egLIotory oilic,als 
c·3 Mofc,2015 ·hailhe "airternotiof,al c· gre/test beliefit lu [ 'r'L,1... South Af·l<or5 30 nol cnlv /,i I the liglils 
re58(*11 showg Mev. Ze/lanc's ele: tric 4 The 1998 White Poper odopted by on: they worrt lo know ihol / the productive 
reta lars a re ccluiet ng lieicely for custr.,im governmen, bu· nol nplemenled, sol ounhe sectors / tne economy huve access to the 
coirrpars# w,•h 'hose inkid ove.secs fojlowig gocjg 1,0, needed le be acnieveo powe, fhe• ·leed To condeci •heir•especl•ve 
M,kets will compen'Ive retoll Norke/, to rilodEfirnse Ihscounlr/s electriclisecor: businesses os e•liciently 05 powible The 
/I New Ze'lond cclsumers are reloli·.ely , Givingc. Ilvelihood If every romerslheright*chooselke, 'Ingle per50,1 In tne aurdr¥ 
.•. ... .ercising their 'pl,on lo ckooSe eleclci• suoplier depends w liem 
be•een pr©,ide. 

0 *rnducingcolapetit on,ntolhe,ndus/, Contact Eusloce Dovief 
& .&/.,74 re•eosed fesujts Ir•m es'.loll, *ge,ler.. 50(jor Free M./8 Foundation, 
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Designing small scale embedded 
generation tariffs 
... 7 Koken, G•enC.e 

South Africa is 'urrently experiencing an ele<tricity supply crisls, with peaking plants having to be run oulside 
of peek periods, pumped storage faillifie5 being fully unlised, industrial load curicilment being requested and 
load.shedding being invoked more and more regulorly Customers have responded by investiga•Ing. and In many 
cases installing. small scale embedded genermion [SSEG) system such as roollop solar PV. 

"riese ** erale power cn me It ls esbentiol 0,+ lor,IR ope IroN,¤ren·. A guoranteed feed h ooymen· durollon 
ru/omer's s dc of the meter und reduco Cho.ges to the lor,F structure 0. ine •,had be 581 Tne r sk involved in /EG 
* linount cf elec./ thol i' required *Acton of a w SSE' tarilf nfled to praa de'e opment con be reduced oy 
ond p'rchased frorn 19€ LI,lit,. -hus for be done with c high degree of Co, 5urne' ersur,rg fho· the po,men• s·reom will 
-51 •uricipchhes lack the torree tle•f engogerrient. no· pr d before Me SSEG (.Etomer or 

regulations <In,2 tori Ns ·or Iriese systerris . developer lios had g ckaice fc reco.er The Intr,]291,01 0+ o 'ed.in ra e (cost 
their nieslmenl 

Th,5 hos resul·ed Ir sllb optimal in5tollation5 vs voluc should not be occompan,ed by 
hcustomer·, filih relotionsh ps 'so being oddifior ul chorges The orly di!{erence Any custonef i. us· be allowed to be on 
*,red Uil lies whicM relk on reverue be•apn u #lar electrialy 'orm cnd on a SSEG toriff tredute Ihg Impoct of loriff 
gererohEd Iroir electricit, soles need to SSEG tord{ /,ou d be Nie oddric, 01 3 ieed. switching, SSEG ta,ills sh/Id be de,gned 
proted nel surplus,r {1 •0¥ t9. iS W ond I co=•t ·,c, Ihot .,•slo,•,er6 can,/ reduce their bill by 

torill(witho• adc,rig susloinnblai 5,[1101, s. tcb s•oporting rele,o•· government ng 10*hal Fconom,coll, oplimised FV ,•5folla ions 
SSEG) g uen,ng ob,ec lives ord contr oulir g to•.ards shoold be encoLroged All ki Hs sho,11,1 

resolving the energy shoneges 00 designed tn promote instellonors ht Tirre.of use (TOU n .'e·Ing should be 
-his presenln,lor ,$ F©zi,5rd or de.•eloping ore econorni¢014 elfii,ent The ofiff need, erforced lor / SSERuslomers A TOU 
toriff ideos lor uli!,lies i he ch-ging energy lu en5wre lot cuslorners insloll 0 5¥5tem U 15 Inure cost.reflective 4 4 Hal or 
landscape 'Wepresen,on,Jur©fp·irciple: „a• fo:wlts in tiv Ic#est po•,ble levelised *·port ·1 1 n *of Il occoints for Ihe 
tfial snouid be con/em when dos,/:4 "'11 / ewrim /· /01 ciomer ond me •r,i/ cosm of gerereg ond supplying 
Ihese 9ew tor,/ Poll ele•jricit, The T/U loriffshould be d/// 

to be revenue ne. Irol when Me SSEG is 
m uded 

A of Ihe58 principles 30 6,/ned M 
M•re rn,Ii,U/* remain port of le 

C••) Stone-Slamcor elerlric v "Lie chain. supoor *he growing 
55[{3 norke orld e·•,re grid connect on 

00 bringing p.wei lo your.,0./.1 .moinsfre,1,061,ppealing ophor *rl/G 
ajoriers (fincnciolly ond lor 'ecunt, of 
wppr, I. Grid defection wou]/ be 148 ¥,orst 

C shaped copper ce e scenori o for 'he A Kipoi,ty U the 
connectors & Bi-metalic gridos.wr,oje 
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Energy, demand and revenue impacts of 
rooftop PV in Namibian distributors 
hyl, Gerardvoy, Harme.'en. E,Ii,pelp: and P,vhast.lutoro. Eleck:*Confro'Boaid/Nornibio 

This paper presents le Inethodology, process end high level resuls fo defermine energy. demand amd revenue 
impaas of roolop pholovoltaic (PV) penetrallen In Ihe Narnibian environment. A detailed bottom-up engineering 
model approoch wos followed, where hourly impic,s of PV in/allation penetrution were compiled explicilly 
per Ihree cusiomer clusses. nomely re,idential. commercial and industrial The resulting energy ond demand 
modilicolions were applied te the cost-of. sales (omponents for eal,h redistribulor's cest-/.servike cornponents 
which inform ihe proposed#criff modek. Med?fiketions m revenue req/remenfi were consequenl, computed and 
reported for various PV /enarlos. 

In lis poper, ihe bockgroli d is I /ly bad proldles Opd ptposed /,{F slr*/u.ing r,dinc Iprolile,andsecond/,/curique 
discussed /ter which Ihe prop[)Sec es pertheir ¥earlyk·//ppl c/onpr esses proposed lor H ,druck,i,ng, will, bo-h Mese 
meihodology;, give, In le subsequer,1 con'ponent5 *Ing modelled sepoolely or Methodology 
sedions, the esu k 01:he hourlid,•oggregot or eoch rec,&-ribu·or (RED) 
prolile model ing are de5=ribed cs be•ng In detern,In r€ future Impoas w Pv Whereos +e lirst could 6/ ovorco·.r 
from a somple distribitcr k) riial,In , Iheir penelat on in generol, an e,trelnely lurge with delail/•1,discggregolinn) ruiner,cnI 
confider·,/if, However, ockloloe·Ic led resul·S :0.,n· e interactive voriobles cild e{-* 15 rrodell, 79, the second 'elied or 'ed,i,oJ sc Jes 
per Ind,vid.01 disir,buior were produced und Involved, ./Ing ory overo@Ing I,Igh la•el 50|1·R, u i,que c©/ of %rvice corrooncn' pe' 
areavoil'leo'reque5-Iremthe EO There 5,inplificotion ursul'oble. he two most distribu-or, r. unique revenuerequirements 
honexplonorionofho'he/Vproldeswere mpodintefects oid'/w ncentrotcdon and irdicwive tcril druclures, pre5.91 {or 
source¢ (tn)•grou•*lion moosuionlerls• irilliepmposedmdel, were,Irstlyllie•un,glle) "ch All 1-" lolle, ore lin<ver used 
- the d" pecessed /0 be. 'se[' i 't " Iloudy sedefol (resider'ial' collmelial or"d b, Ine ECA f,iring cn cnnuol "01'dord:&ed 
ho,idy "4 Deta l5¤re proy:ded M bwtw 
. ./.' probles %.re nodelled togeler 
wilhlhed gregated„Jiwler uodpioliles, Ek-* figh ..on ..ge ..1 
to result in lotal hourly der,lanc profiles 
feeding direclly I 110 6 reouired reenue 
onoys,6,rlodel(ie r-nve'llogcost o{·serWce 
elernentstoproposed•·,f•5• On•eo•oin•the 6.... col·ef-seril=e components or•d tariff 24 /14 An -:i 
co·digi'otion were unique per diski,6 ulor, but A A. 8 anrxornplecoselspresente,1 1111,5/Micle 
Requ red revenue ·educl,¤n, 05 well 05 relo•,vIE 
sectorol pricing nove,lents • e. be.ler 
di 'ren"ori·Ecilegur '5), is I nolly p-esenled. 8 

022' 23.• is 9 ven end prope' 
Background 1* 

Dunil#fricuorlero,2014 Il 'Elearicily - 
Cont'01 Boord [ECB,j of Nol,ibio emburkec Fig 1 GAm,yle#edvs ocluoime.u.....rahupp-Ahed./#examp•e 
Eln on •00101•11·,odelling study on enprg' 
derrald ond revenue impoils A Nomiblon 
d . bu•ors, 02 0 cors.....re of rooftop 
/ Irlbil|Otions. Such ins/,al,uns had bee goining in ./.Ill•. anc I droft I. of n. 274_f--94_01«p-4/ • 
'reler,rgruleshadbeenproposed T•gsturb 
was 'o furil•ef •nform Ihe•e rules. While •sIng I ...11 
I ge. rctiollor sell·US09® had alwn' Deel 

601}'imail"nt;on, itsusogeo50,5lribu'ed i 1 Reneful,09 for he overol, consumer b'se 11,-f«»19«• 1 
requl fed careful on*is ond additiorial .les 
nod ieguIC,lons 11. The outp"sof Ihe study 
werelo con5,5· of on overcll icpoit specdying 
·nethoc/logy irid detailed level res• Its und 
nlerpietrtion• accompooied b¥ ;.01. 
d'Slr,bulor·specillc Inedels gr,c on'lis" u5!ng 
eoch oisffiblor ' c.storne, se'lien/'10.. ng 2 -wd..Cl».fe9 *efo@ewinierwBek)..1•ed...rexon·A. 
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to res derti/1, conme·c,0 ond industrial 
categom, The sejed,ors we,e meda s.•Ch 
tko• tie ,10,•id Jo| 5edor soles 

T,» mea,uie••inmef adw•t«pre'le. oggregolion 
odced 2- up i, the reported sales catego ry 1010 5, 
and were chosen bylhe GA such Ifiatihe e.ror 
be/een oclual /nd model w/ rrin,mited. 
The iridividuoi p/lies. for ·he cois os 
Fig 1, cre s·lown,2 Fig. 2 

··he type of di/ggregolion wos 040 opplied 
to lh' ow Beasor, fesuitillg in disaggegoled in • 
profiles *or ¢he *hree cuslomer colegones 
during on M erogesummer week Depend i 
cn tne specific dislributorsoles ip|,19 (per C 20 

colego/ ond their wn,que suop• profile, 
'e sector/ Sp|fls torsomeler¢nd 4/ nere 
Jr,que perclihli•b'lor 

& 3 1•ehuni,rer •d .Joo, wir•er hou.4 tolc• ioe#el,0. /,0 6, Windhcek 
PV dato mancgemem 

Due to the higi emphos,6 placed on / and 
s"r du·ing the pos· yean 0 4rge body 
o s muloled ond meosvrec dae for solar 
irrod•tion is ovoiloble, us u/11¥ In th u to,rr 
of energy maps wifh mon/l¥ v.'wes being 

-#.MI.*!' E.•Il#/INI' veo common NASA [2! 0/ AREL [3 1 ore 

-ftfifff'#42>ft/1 <#ANAM C. •r i= popular'ourCes. no<Lig 2,59 Ofitmospheric, 
and geometric end so*ellite colo. I i,his •tudy 

u'VVVU ?Il v U yljvy-L actvol groJrd k ici meosurerrier*s (al live 
minuie i,/e-uls; were used fio,n 'e liae 
weather Fice, Vi'de/Argro und 01. 
Al•hougn *he P n/7 interface 10 ·heir dato 

=-"90'9-Vit·v'p'994•4»»/pUA«49/- 5 gic a websile, cpplicalion pigrom'ing 
inter'-es lAPI) ¤re ireal' I:oilable, o Ic'.'i' 
moss downloods to be outomoled In fris 
cose. this was ochie,ed using the R sitishcol 
pl viror ii en1 51. 

A 'plcal wimer week oid o 'plcal summer 
week o• ii.e miiute 50 •r rad,[Ill'ri dotor 

Fig 4 •h'e,gewihfe.w•e'oroM,impo,fo•PV n fher,55*; ©ggrega·ed ill hour , vaJue' ore sh-n 
500, of,Ae 'Imp/se n Fic 3 

Supplyprofileimpailsofpv 

tor,H opplic©lion' Ind 'hose Microsoll Excel The CA, which / it ·he lotol,sec RFD profile Therefore giver le ./toul .. F' soll 
mod/5 were cons'que, 3, used on Ic *-Mr fliree pri·nul' ruslomp, sectow .ad geneolion prolile'' und underthe ur,iphe i 

bock·end of each uriqwe disoggregalion , pier,0,1/7/,or¢hercolmeonsqi--{RMS) of nodogie.w//impads crlheseaors 
and PV in·pact e,rof of Ilie diff#ence between Ihe measced / •he seclor/l level, 10, 0%, 1096,25%, 

houdy pr04 ard th€ CA gerre·o/ voil 5096,10096 001200% PV fre,m,kons coued Fu'llier'nore• /8 rilodels were cons'ructed 
prof, e. This m cone such thol Ibe Boles in be superimpo=] on on houry basis PV 

wig 2013 os t ne base Yeor o id performed 
ecch se<Tor (01 Ihe geroled p•Ble;) were pe•elrallon pEr•Elluge s be.Ing •epo•ed as 

Ims T':tr=:.'•u:h•:r•d''I•er•1'1•'r. equoholhesoles,/IL,mespli•50,reporiedill Illelotal//in,tall/iondemand,nosectras 
*elorifc®lica·ion. ond the hourly der,i•„ids compaied to ine soles mc*;mum 

pe . 1,0,1 rclles, customer 5,g Inenl growlh demand oi 

of ilie ihree 'aclms. wher, summoted, were 'hat saeor soles profile51 The I and difieren' lariff confi'urotio•5 could '05"|13 of 'ni 
lusthe be applied occoiding ·o Re moceller's minirrJm,quareerrorlolheccluol superimposition,iorlheres,denliolsector,/ 
measured prolile. The Totalised d rompar;sor fredisirbiltor exomple f ron/vefogewinle scretion 

(ccluci vs s,mule·fedl, as well 03 Indviduo zeek, Ore 5/*,P 'ig 4 
Supply profile disaggregallon waorol prof ics, log,Ther wil Ihe RMS error 

As 'he percenlege pe",elrolion / .clomi for Tlle secporal sales sphts 0, •eported 'o 'he on exomp p dis·rb,Mor o„ shown „ moximum demcnd #crea:ed, #e Fig, 1 and 2 greersolar 
ter,H Inthiscoge,both applation docurrer/Tion, logether fer'heavefoge generatior In:reased up ·o around 1 00% / 
wilthe total s•oplY houdy profile mele,irly Ir w,iler Ind overage wirter week, QMS e.ors sectormgii.unidemond liddle in /p row 
the RED. oi'er,in <,ve.age winfer#*/ in tha os obloirec fiom Nomfower, ro wefe fige 

of oflhegroo' 3. Althis pointa red cumeing,„'17 
used abo,15%,.id •h - K genelic 'gorithni (GA) mch,no 1©ord in m(M.tc:05*6 the sectorcl ciefoll net· generollon, storted 
1/ming 0190//todl/e.mine repre.e.il„I,ve The jolobsed pfof & Cons,¢ed / o belection occurring Thus meons 11 & / 0 58,101/ lovel 
houtpmtiles/flelreeprninof,custorner of cuit©mer proid„ token fromo An„Ih [nolorind,v/ualliozeievel rlhese»was 
colegory secl O,16 Alf,conprofiledulubase, clos'doccord,•g stomog·ogenerolebackirto'enetwork. 
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Inihe•clual,Tiodellig, resulkwerecompu·e< 1•e penelrct,un of /,ich il wos compuled In terms 01 re'yerbe impact Modeling PV 
0,1/ir renert'.froin'%-250/,r.5/ling Suc"grop.,whic'summer,seshundmdsof per:IM/0,1/116/ 00/er'rgy/n'demorid 
in o·reroil slot,"cs (such os percenloge grephs fesembling Fig A is shown ir Fig i of purchases nQrne', the variable cosl A- 
mo*,mur.· demanc impoct. percentoge oac godown due/ eoergY reduc·ions, ord f,Keo 
fo:tor le Fphs asshowr /,9.5 .ie' ge,drutd i.pect god so ..3, oid these viere c.·of soles g¢ dovin according to cemond for/11 60dors' S boths/sons, resulting i. 51' ploved on c singla graph for eoch of t•e iedudions Tne reduction rot Bics, sigs 5 
m•ors, for everalls•ctishcoloulp/sperci,tribu·or The le rorige nes:'Mc 11 'i,s ©/ 6. for example. were Jsed to o He I le 

e.lespecific,/poct/g percen/geof low •e¢gon (s•mmer) i.* In c aedor input(cost·of·••les) M-reqv,Ye,rents Ir,u 
z murn demond impact), becone o single level, lor le diurbulor example. for tne linearfoshion las percenloge c- reduct,a). 
i.+ on o lire gia,)11, ot on x.cor)'dir.'fe 02 'Fi'jl·5:riel se:o. 0,2 5,0.? n Fig 6 0·terconversionioariuodvoives 

Profile impodwislics *rgyond miximi 
aema/id) of 'be /1 pene:rok,Dn *re Jwdelled 

Coug per sector ond per sewon ove.the averoge 
1381,6 0,0 winfe· ord overageumne· wee< Wher 
13719 4,7 Ila ir,ffs sheet cokulchons weie opplied, 
1 370,6 'I,0 however. ¢n|yorn,01 vo'Jes *re used, oic 

1303,3 ?8,3 tonsisting * sum na-icl 01 the -,1 rr.1 
weig'ted occording to •ne seos¢®Ileng•ks, 

..0 1352,6 291 
n rroving Am overoge win·er wd ove/ge 

)5,0 1334,9 46.7 sJ.rns./elkal...%*s High iecsal 
20,0 1319,7 61,9 impocis /h/ occounted for 25% Ith,ee 
.0 1300.6 81,0 r,lonIE©, whereas low Geo•o' impoc·5 (lor 
30,0 •262,6 990 energy), occounted fo' 75% 

35,0 1262.9 1187 -he 'put re,enue recuireme nig (d uringlor H 
40,0 1252,1 •29.5 opplicofion; were fhus rrodilied lineady os 

pe· ihe reduction. fecu,renenls computec 
7•b C 1 'n,1,1;oidon e• frve•,i• /55es 

' le previous g·ophs. These revenue 
requirements werelronsIQ·ed into tariffs vio 

Example: RBsider,lial sector ®igh) t•e regulg·o• lanlf approval p·ocess, given 
d *1 am/1,3 oround M olier c•, 01 

•l••R'••pD senicei¢/ms le.g operatinind moide®nce 

'll 
• ener,iv. flo, RED c•orges. elc ) t thus re„oired to specif• 0 
'iten[•gy€Eco*. n,os•likely PV penelro·,ci role per sector. ond 

-2-- .PV"I•D Ihen the red of lhe tor #delerminolion worked 
ZI- / before• compuling profosed tor,Hs os per 

the ECB 'oce. 

PVpene:mions 

1. This mocelling. F' p.,1/1 ollorls ..ie g, en 
inpe•entageo{•®doro rroximumdemoric 
ond cornpuled to folow Ihe Gompertz 

A or well.ki- S.curve formulchcri for 
Pl'•ISW•%4•f-Ir••07• g·onh over lime •7. All revenue id pr,re 

impil: wore computed olorg oomir' 
F•5: Storlitl,el iumm,• 0• 2• pe•elro,!*im--mpcas prircipleElortne yeor 2013, menni•g fra• 

le ' pe•elro•ons of h.ween O - 50% 
for e.mple, would be opplice for revenue 
ond lor,lf co//In lo llie 

Exam, /us• sece (bw) some ¥EN]r, and 
ST ad impals colcullie' for re.nue in Ic 

/meyeor Ones//dlhus reodlhe 7/t 
/4,8/!m ic> 00/ Aermd w iv,)4 10 

ntages Tkls me'751110'lle glven PV 
pene¢.1,0. 'ro,ec·ofils onc the : revenue 

ossoc,wd wilh 9 UDDIS-- drops Ilie·ip RE] {io oe 5hown 
...om/l ending ¥Qlue, Z •I/'30...3 next) fron *irg voli to 

ore opplicoble. ine:pe/ve 01 /he time 
I- ...i' per,cd ..d the ¥aor chosen. 11 !6 9 .p to 

the reoder lo tw multipl, by revenue or 
g ow,h In 0 61're Year, occordrg t 'e 
reoder'son umphons ofihose, however he 00 M 200 40 PV impod con•hen be 48] ed gs o retori,e 
percen.ge applic/lon 

Fg 6 Sic•* ......pene#chonotind.#101•owip„•Pvlmp# I../ving •rom one penelro·,on volu„ 10 
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s.[es .ri•ble) which I• .eci./. o• per 
en.. pe•enloge redul-ions, ond cos!· 

Po--n' 
e.f.soles (fixedl whi.4 wis redued o. pei 
der,10,1. percenloge feouc gris, ;11 'eapoie 
10 0 speellic/4 cr./,guied 'V pene,ration 
SCeric rio :5 show' 1, 93 

he tar H de er,11' nal,Or sheet wos processed 
4 Excel i" rus fo, the PV ceretrctiars 
05 corf,gured, from ,e.© 

1 
through to the 

Finolpenelmtionvolue.inG•epsot I. This 
rre'hod ollowed i,iodifitctiens 10 62 lound 
For !lie chcnge in revenue e. requi.emen 

usi./ .omincl modellilig 'Lacinles. Th. 
rraled,ves choser in orcerto .1// Te'll 
Dert nent wd 5ped C / eoch disinhu,oes 

0 S 

.lessplits.*·0 le,vicecorrportert•d 1,1. 1,-J /.iff deTerminol.on ios,4od Res*.ouId 
11 us nvoid be,i,/ to·• gerericio be of valut. 
cod #so avoid ge#.i?g #rapped in ho mucli 

F 0 7 0,e Uw' scencno...wi•g . de¢01 p-t for 'ncividu'l RED' on perce.•g•s r. se<,OF For The exomole 
d#but.r as rs berig I.eoted in lis paper, 
.revenue rell.ire.ert •eluctiorl tro,eclory 
ucs 0010 ned 'wer fhe fi·rie per'od for 
perietrollon. all is shown iii * 9 

.Pa-al'•1 KW 
As 'dr 11 e mehodolc. sal Inn in 'he 
prey,OUS p•ragfmpl,5, Ibe t,•re uxis here is 
depercenl on le Tpod.'' point / liew 
09 to c.•e•rotion role•, boweyer 'he Sime 
dir,len5Lon can be :eme·ed. 0,1 the revenue 
reau,remeD- moF Ulse be plo•red as C 
Incion of pell.t/•10/ p..er/ge i.e.en 
of red sir,buto, melered supp|' fr,I"mern 
dernuncl.-bi'Lstl.*in F,9 10 
A lobular exomple of the tro,eclory 
progfe55!on 36 5nown " P,9 10, IS OISO 
#own i, lible 1 Whereos beforef PV 
-talintica wos nieos„red as N inslailed 
cap,]c lly el PV aS C '" O,1 of ¢elal d,Mributor 1 

1 4 5vpp•ed moxinum demond i' perfer,Joge 
•<>toi ·evenJe ond obsolutr vul.es o' 
re•epue 108& we,e lound by mell,Ny,ng '/ 
nomiral k"" 4 he ous".voloesof"e 4 8.0,8.Jimpal/*.PAA'W;,g./.%=oasshown,•47 dis·rjb•Jor eo,rpje. 

Ind/oilve pli,Ing tiole¢torles 
unothe. 1?,ese ivereollecoledtoo•ecilic dermondsersectorIFig 22,••dlre:/inc]n Gui thelndicrvive lar,Jing model re'Tred 'm>e orograss,0,1 bur fhls pe e,rui,or * overa I Denetrolion c J,¥e. In MW. 05 srlown in 

lebove .... .venul recuireme.... Over time needs lo be estln,* ond Fig 8 For each 0. 5 tie sectc rs hovever, the me. Im .*on .Teser,1 n the 
Currer,11'soni,whct 511'iecli,8(i.e ..1/. aimplo/, d.,Nocemen,0.3 g..# m,es, dist,/for •pecii,0 5,readsheels, indicalive 
Will I,okeloreoch]0%-/Iwionjdue being con,Olling peroneters of each growl, bra,eclory n,cd,fic/tions In price inoverrer/ 
'0 Insu fliciert d" being o•olloble during the cupe. con Deselinde:,endIn cuuM 'hus 0.50 68 obloined (indrotive cl 
developrner, of this study However, us,T Required-r,venui •ubs imp€,05 aisatioa 0Foos) Tile Iroleclories [*n 
'he „Gminal opproach os dom,bed ob,ive In 69 1 ) thowed relolive price 1,•tre- 
°nd applying 'hem Ir comp,t,/ whe revenue 'equi,eneni o,d 

to tle some /00 one reduchons '5 Ir, percer,toge. re,01:ve To 
abieloc impacts. h on//i, team mo the lariff ompcre eier,thing in 2013 dollars. 'Fie,ir (w.r c.egorY strting prices at zero p'/ 
On• those delermination model, wi,h be.rasi„7,•ies li os is uniqu/, foFeco ®ch S. petlek/ion 11 did not #ow rective price 
..Ch distributc•,ar,Flappl,colionmodel,andas pro,echols co.hen u./elookup d 

suber,Hed,o the ECB Th,s flerencest•·wee••0riffg•o,ps.Aticme. 
Wes/groph. / contains'ped!. keyed b, valueof ' perce,/age 0(}wastheprcoos ilwos J./e 

,ulue: tor reve•we oenefration. 10> requirements ns "' derive the i./d for or!,1,®I {zero PV, cose, ond 
ony uorouled 4 05 0 distributor given specific revenue reco.9 ke 

yeoi 0/determiaohon'heet. Thelroweaory 0/u/2 model In terrns of revenue showed how t/. 101·ial price A moved as 
given se / pr.ple penetrcion grchs. reguiremen' modell ng, /11 cos' 01 -vite the PV pone•rcti•s in.reosed. IFig 'M. TA, 

converled gavit vio iheo•tuo' moxim•m volues wee ke' cons'ont, e,cep' 'os'·of. wrre,ndicalioncire:01,48/80.1,09'/r,•• 
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increQ6es 01 •he segmenls./cat•gory when 
• on,pored Adeir own Etgrlirg p¥ ces, and 

-100 showed how le PV De,etrotions, v ¤ the Ir,H 
Illoc..rs machor,5./ p.....".I 

1»og - ¤/fec·ed les the Icrir9ng ol Ibe cu•ome,3 ir #ro• 
segmenl/colo,07 

Bsorirg ir mind 'at tle nominal .,prooch 
wos used and *c• Ine x.ocis. /·ho.gli 
snoivm, 0 1-5 yecrs' time |Op,0 vt|ier 085 I 
represeoled / pregresson clong f,me Ill 
fe-msofpeneITationcorce•trolions Ihet,re 

- /0 lapse could'hus be lorger©rs' oiterlbar Tive 
Yeors, but due -0 the nomina! com/tations 

2.75 and 'col ng percentoge applied, ·emairec 
45 115 . I . 415 5, vo id for oine' bme Mas as well. e.§ live 

Trm -1 [-1 decodes / 4/ montis. depending or 2/ 
reta of penel-lon p./. ir le morke, 

Fig. 9 Requifed f,verue,®du,Nar•cco.di9q#Ocos"f semicelotcr/mode'/ rmexomplecom Summlry 

Al o .fi. le.el,lhe Llowing conclw.,8 
are proposed.oss'ovinbythe Models 
e Ma„numcemordefecisin the res,der,liol 

R.-le Aeducll,t . F•.Illl PV,mW-, I . r] 
sectar were negligrbie, -}h minimum 
cid s ightly increa:ed .... in le 
cornliercioland indLstrml sectors. 

. Ne/ erergy stored being fed tock 
into the grid for g se/or Inelti, when 
PV Fenerr<,1 9 le:els reochec beiger 

i g 7S96 ond 00% of Ihe se<for maz,muin 
dirrand, with dek ils Fourd in thes/ec,f c 
g"Cp|15 

I Doing the rewerL' imquireme" 
elu|lions, o•ly cost·/ soles •fixed 
a,id m.oble) ccmponents of the cos'. 
¢{ service *re 3/1 ·c be impacted by 
the PV pevetrilion 5, and 04'COmeS 
bebveen d,Vereal REDs ·igried in por 
due to •be ratio• De•eer the cosl oF 
sales componenls. ord the olharB le g 

6 I 00 30 4D operation ond minincnce being kep 
conslontr os per'he otnel 

• In le/'lilicoses.le Im/'rtoicro. 
subs,disoTion weer sectors w·h ihe 

Fg 10. Required.eve,vereduc•©Ic,s•Ina=/PV.nc,inumdema. RED 4 /Heded and in cases showe,j 
•no••,1J•9 rc•e Mr Nic c,r•mpJe ccho tro,ecori# whic'crossed over ra,11 other 

e Ilte,ir,glheir .ossile!/rigingli'elt 
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Independent power producer procurement: 
integrating with municipal distributors 
hy Dr Chi,lor Com r Bm,n, John .Sornuei rvid Seogi.· M/epo, Deli,rT nene „1 £ iergy. rind Shirley Solm/di. Eskill 

The South African Depar,ment of Energy's Independenl Power Producers Procuremenl Programme (IPPPP) was 
esloblished al,he end of 2010 as one of the go/ernment's urgent inlerventions to enhance Sou,h Africa's power 
generation capacity. The programme ismonaged by,he IPPP 0/ke, and the primor, mar dorte is to secure ele<trical 
energy from the private ie /or for renewable and non-renewable energy sources. 

M procurement corrmenced -ti Ihe Inlroduillon enefgh ccal. gas ond cogererotion copac,/ 
Renewoble Enerl (•deperdeif Pc•er Auill me pr,ore secti ?0 6,) he sle/a.,4 

he Do,5 Independeit Power Producers Aoducersfrocurenen,Prcgramme{RE!PP•P• sipp v gop % 2022. This implies o sharp Procuremen· Progrom·ne 11°PPPI was 
which Drimo/4 inwlves ·he creotion . romp·up ir procurement 10 17 GW. Tc e/obii,hed & 'he end of 2010 / cie of 
utht, scole renewable erergy generation co,1 m,uc|ise th,5 copccit, it,5 aqui.alent 4 50'th Al'fcan gover,1818'1'S urgent 
plort connected Ie Ihe Sourh Af& con grid to,rtroducing 3,51!wes fhe Medup, olort interventions k, erhonce South Afrco 
-he spol,/1 location5 01 Ikese p|ant las cooocit, witn,noperiodof onlyter,eon 

power generction .pacil¥ The •·ogromme informed bY „e• able fes©u xes, land anc 
is nonagee byle IPP Office, and ·he/irrary IPP €/gener/tion progromme en'ranmen' limpic# are s.ch phal these 
r,lordok ig lo secufe electrical elefcy from 

plart IN pnmoril, tonnecled 10 ·he Esker,i the Gge•er/Non private sector for rerew©ble ond non· transmiss 2 p¢ sub.Trol Mission grid In 
re»•able pred©ri,nalely furol oreas There is hence eneig, sources. With regard ic Cogeneranon, or'Co>Gen, islhe generalion 
Miewables, fhe prog,amme rs designed le c'elecrr•''rtro• I ge•er-lier jociji.2 *,ol is limiled imfoct on le mur'icipal di/bu¢,or 

ne•ofks. reduce Ihe:ount' s rehonce on foss,1 'els, integroly inked to c hos· ndusno process 
st,rnate On indigerous renewoble efergy Cnd 15 class[,ed Lnder le technologies 

The ",Pr' h= resul-ed in th, procufeine,11 industry ed con,ribule lo socio·economic described below Cogenera·ion is known 
of sorre po,vergenerot:on //P' locoted developlier,1 ondellvironmer/Uy sustoinuble Inle,notionolly as combinad heol ard powf 
wi·h n municipo eleclricol suoplv 'reas g.... (CHPI. whele. slean genernled for use Ir 
Municipal alec/=ily dislribulors hence play the irdustrial process is raised 10 0 higher 
oke¥,slainlocilitatng Inegrid connodion Eriergypol/on/5,!pplyorer#/w|yoboul 

technologies. / remper/.re end pres„re .nd tne, 6,3- ·ed eleclron'. {uel ard c./. 91 'ources of i.. power general.>n $ ough o ¢urbine 6eiore Deing used in 'e reolity, it is falher on ,5sve ot 'ocio·ene'g, 
-his poper provides on over, ew 01 ·¥.0 industriol plcil 

sistem design, os ene'g' systems or' deepl' 
oreos that hove parliculor relevance M embed/ed in broad polier/ CE 30„01 NERSAe,ipor.ed ll,adefi iillon o/cogeriemtion 
mu•iciool distributors giveg the sl•o•g economic,Indpolincon/eond orgonisolion 'o,ne'LUTypel'echnologles'WO te|00'eig, 
irhereit linkage' ·o Ine custome• base The pPPP has been de,igned not ely k> ond Type 1!1 'echnologies being con„ed 
supplied h m unicipolilies ir South AfricJ, procufe eperg, but ha, been /ruckured heo•,nd power using rehewobeluel, Under 
#he IPP cogene·41,00 programme, and o to 'Isc cont·ibu*e to 'he b.oader national Type i c©ginerolion technologies, was•e 
possible demcrd respor58 progromme developmer,1 obieclives of /b crectioi, goool includes discord coal which wos seen as o 
Tie poper provides on overview of the uplifimert and broodening 01 ecalomic westeenergyresource [1• 
ke, =©ncepls, wilh lhe inten•lor to creale hwoer lip The mullcipol I2P proggmme '* 0....66 oil ensue lot le od•usted NERSA·• 
d griouvidependencies 're well moroged Theprogirmme iscon·ribul,rgt""",ofing defillit," 01 cogensrut:(]Il 1, -moving the 
fof Ihesuccm // parher involve,l in lhe tneeled// ml wmoll Soulh AInco ls use of discord cool troin the cogenefolw 
developmeid end Irriple.nenilur, 01 t®58 +Ocing In hiscontex,ihe D<.E : ilheppocess orogramn·e and includhg i Jrde'lle roll 
m.-1 int,£]lives c* p rocu ring s,gn ificont add tion ol fenewcble |PP Prwronnme le d/i, ilion 01 Type m hos 

bee• chonger] lu Inoude 05 0 pf imo• fuel ·he 
6,omoss 1 im moc,(111·8 with the p odudior 
of vewoble bio>niess U,j used ':ne bod 
indu/,1/ prccess, re,now ng the nped ·or o 

Exhaust/Wastelleat Grid Power eam supply Irom tbe boiler ond lerroving Connect ony Aien(*.re,Tiert 

r-71 Electri(al output IR Due tr: CoGen fr• iIi•ies heing,n·egrll; linked 

Industital, - to Ihe host indusir,01 orocess, lie power 
/ Commercial generoledwillbesell·de•olcrd 

& Military CoG•,• i5on 01 radive 5Jpp!, s,doge,•erolion 
Pro,e;§05 oplior os ihe i ikerel. elf ieri. goi. (due I 

Ihe use 01 •ia" by pred,ict ond/or 'he "e 
l' .1.1, O/ 5.&,1 fc. Indu 5frl' p'oce5.,1 
recuce green 'ouse ./ Irrlssion. The 
1/cotonof Ci)Ge,i'.1,1 '105.pr©Kinity 

F;g I Cogrie.0*on-woiliopower wilh kost indL'tria| orecesse/'·ricol load 
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to s Jpply ot leas• 1 C96 of its energ• p,C KtiOn 
©sheolhpiccllyste'rn) ondbedesig•ed' 
©oe·©te o• a c:owbined electriccl ond thermc I 

A ekicieicy /1 grecter tion 65%. In Jailion, 

--3 1 4 EllmICITVOWNUWANDEXPORT the Fowe/ellity is likely lo depend Iii Ilie 
N hosrs indw-ria| ™i|,4 -0 condan„ olt or 

A polo{ tsuse'llerrr/lenerg,(sle/ni will, 
1*HAIST,TEAM 

M N 1-1 #e indws/al orocess. The result islhot in me 

absence of tie industrial process, Ihe I.er 
focill ca". rul unles' Ir./. meols 10 

coiderse steon is mode avo.. 

-UN -aa ;ndusinG' 5 onoss 'cilrnes Clips rn; 
Indust·i' biorross ·ac lilies utilise renew•ble 

ivel suce as by.producs fw the pu p ond 
Mer ,/M or lhe 5ugar ina Jslr• ond car 
use ogriculturo or ·ores' res,oue 01 the 

Fi• 2 Coge•em•:Iii-com•ined/%='nowei primor, invistotie industriolpicess. Tie 
Colen IPP orogramme requires the nduslric, 
biomass locilit• to burn 0/ leosl 75% of its tolol 
annuo fuel co•sumplion f•rr a renev.oble 

also recuces the g id impocls ond fed.die: ond e|eclfic ty for Host consumplion, with 
$//t s hikedlo/l•,irdatr,al process. 

grlo lo oly excess elec/,city aialloble for eKpor¢ 
The fuel {or CH° 'cillties is de[Ined os Cogew,emj,en orolects TheeoGrn IPPpiagruirmelechrologiescie 
beingo porn"bel, ror,14 2"1 described belo• ®cluding us The•ge. ro·,anpro,easoresel'despal• ied d 'cora coallr natural gos or oil whid, hos 

W•sieioer•ergy,ocill·lesloe O generators suoplying povier primaril, to Ihe the chorocter,/c of be;ng avollob:e Er use host pIQnl, with cny euceGs e,:pured 10 I. 
Wcreloeiergy focilitie5 areilloroctensed 05 required uf!31,0 64}1,'q vicsled when o uti,ilygrid. E5.n·i/I , rd/'Gon plonts will 
by or energy resource 'hol cor:sist' Of plortdocs nstrun be lood e,e[ pre ects 
woile heck o. gases frorn M indistr ol -he •oin /•erricol .cilities 60 
proce, These ene'gy rmices moy be rhe 11'P G,Ger pro• i,reine' . fa,i,rne is 

a•hie•e eHic,ent use of the ioturo resource bosed on either kigh temper:ture exhoust g.ses "al tle succes,rul Rer,ewoble Energy 
[luel)ondhence,ochlocilili/,illberequired Independe/ /wer produer leed Fog"-mes e heof recoveo Norn generotor, or 

'ases .. ne' k. ./ .s o ful| Is tie' 
comoir u combu•,ble compor.* Discard 

co•I Is excluded from tle wasle to energ, 
ca•egar,5ution, bul is perm,55,ble in combirod 
heal or,d power caregory 

W©5te 1/ erergy f.lies vill I lise wa# SMARTER 
erergyc wongasoitheirprimm fuel, bulit SMART METERING 

Is no¢ed]•lot,•ey©reallowedtoougme, I 1•,5 SOLUTIONS 
vah up I 40% l olhar te 5 f ./. e l lewab le that reducecost, 
orlon·renewoble savellineand 

W¢ste benefit customers. to ener' Ic,lilies •re relieved of ony 
mordakjry oblication losim'Ito ieoLE!• feed 
1 iiI Iherml .iergy bock lo t ie host, cs 

. %5+2 ene•g, ./ the ho• I •ee 
luel 0 

o reodys:.lis;ies,ho 'icierci"eclive of the 
C©Ge/ progr Imme 

It sexpededthc·•hev,csletocrerg,fucilitieswill 
We ..ormu|al, 1,8 •51 'u ird •nlul,n· 

OPerok whenever wove heot or gos 15 ovoilable •-wrela•dr•a,•06. 

Wber, Ihe energy soug is not ovoilnble' therwill w!10lhe u• •, 0•h 01 m•r,nu€ ma• raie 

notbeobletoope.•e. Asocrnsequarcelhese 
locilitie5 8/ .elil,I8 conli•il over •heir despMch 
ecep,10,•ee•en,Ih•tlieycon reouc• 0•'Pul 
by not Consurr ng €Jel which *Je| will Ihen be 
wns,pdo: t·,e unde,1• g hosl ir,distnol procesa 
•IlcontinueloDerate. 

Com'ii,ed hec? e•,d paw.BP 
•acililies *C 

Co,Tibned hea+ and p= IM ;ocililies 
#.•neously pfoduce heolisfeorn lor 
'e under 'ing gostindur•riol process ('04) 
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The lirs* bid wind¢w 16 0 med ot ou„basing 
m p©,ver obowe I previous genero·ion 
b•seline Thege firs• 6,6 .,icow p'o,ects gre 
a,ined ot utilis ng exis'irg grid in{•cs·ru I.re 

ILImimrowl,u'.main which „had, connecledto u ho1 ploit 
An' gid upgrales 10 'Jppor t. expon ot 

A power Ind synch·on,sotion of 9.refation 
< 'TIONAL ./.51 5./. will need to be agreed to ond delivered Ah a N 

the nehvo·k •enice .•ider {minic,-li• or 
Es kerri. Bio window 1 hos a proiectlin,lo,ion 

22©8 
of 50 MW being Ille maxin•Jm cap•c ty tho, 
w be develooed for old .,dow 1 piolecls 
and ilso hos arotle· innovoliop in ·hol ir 

hos four secueilial subulon eles ;p,eod 
Irc. Avgust le November 2015 with the 
corrmerc,/ de iver¥ dote, 5 power oeing 

Ag 3·&enci.. 94,i#.,biomoig fron November "16 10 Ap.12017 Inote. 
dates are corre d / of August gl 5) 

Bid Wirdow 2 *arget5 new generoligo n/<,1 
CE-1 wilh direct grid connect on fc Mhe 6/,1, grid 

40'' cod lo'er p m.*s up 10 200 M¢/ 
I ne. .... planned While •he lo•ger 

.1 analm,• 61 15'U, 1 
ID-pm•ntll Do.m/t I pro,eds / be Ferm,red, it is &·111 expected 

12:EJ t=EJ $•mission wihe mo,ority of oro•eas will be sr,iolle- wilh 
ike ou•kbeing lessihon 1/MN Frolects . 

-*a 1-36 
hovetobeintegrollylinkedt00 •05-industno 1 

Rep-• plart n order to cuohy cs Colen wilh the 
*ind,wall-Wind-ZI Ival,latioll I nkage being Ike fvelsupply being •wociated 

m' 'e indist·iol proce' 

1 Do,wment Il ./ I Leg 5j•live 
-/0/"pme'll ..me•t ;...I 4-Im,nt 

The den· regulal,ons o{ 'e Electric,·y 
RegLiot uns Ac requi. 1ho· ne,4 gererclion 

(•t,act copocit, (MWI is purc·ic.ed A. an,endmen, 
51 nalum to ike E,W reg,Ilions has been signed 61 

/ mi• eer undergone a pub ic commerit 
process gic promulgated 'here n,he 

•-meld,1 

E€ reQu,re en·fornewgererolioncopacil#s 
beer a usledtobe fle.velectricit,gelierol /11 

80 4·-Ge•pr•cLreme/'proc•. ,¤pocil> meosured as V,Wh 

An amendmeng To le determi,•¤t,on lor 
cogenera,ion ®5 also been s,groo bi -he 

(REIPPP] -·lereiri bidding do[urronIC b¥ NERbA wberein U Power bwyer Frolnlecomr•cts,groluredole which •inister •nd co signed 
purcbase ©glement a*I Implemen¢otion cannol be mure tl'ri lour months posl Ihe s de•errn ined ihal f he 'W lilli nled I 
agreement are iswed 10 Ihe rrarket lor Iheir •librrilss,r,n cale, 1/ !PF willer H,s Ifor cogener#/i I be li•c•osed [rorn 800 MW 
respen• T. IPP bidder respoi,ses dent:ly *he fligt oid winda,4, 1.51 -Ive monills to by 1000 MW I© a new copocilyof 1800 MW 
horiond wkee*hepla• v.illbeesk/,shed ochieve cor•merciol delivery of elecmcol CoGer 0.,d bmader irdwtriel,30·'ion and 
andlerequl'ed'arilluhlchtorilfmuslbo. pnwerortho PPA•errn,rotes economic de,elonma 
©rlowerthon a prodetermined,or,H cap Fer As -m t,€ cose with the REIP/1 Ihe A 

Colen ·indamanic] le difference IPP bet•veer the progr,]rri a mfiH mp lios Cegene„lic• IPP proginme will 
been ser Ur eoch of le Ime Ha¥e procuramen' of elec4,¢4 cogene,orion from c©grne·otion a number of sequeorial bd modow5 for facililles ns opposed io 'he other I>p lechnologies, .ch cap acknowledges •he ,pP bidd™ to offer e ectrical po•er lo be orocuremenl di fer.r,e,n progralir•s noturabehveentne Infeed,1|evnl cir•ntli rurining purcho,ed The first bid .Incowls toriellng '5 tholihe olher .rogrimines have o ie, tech/cogy¢,pes Ihose bidders whe ore aole lo provide go,ng beyond the me.e pincuTerrs/ / 
Thebid re*onsesrece,ved'relhen/olecmd 4 -1 geneated elecfriey over on< e,ectfic,/ in Ihe they @60 ho,e broaer 
10 0 rgorous evolwin proce/held in h abs.6 11,01 wh,(h thee have beer, 1.lener·Il Ple indua'rioliso " ecoromic 'e»elop,·ien, 
secura enwonniert es·oblished / ihe IPP N)rr exc.Ing Plan' ob /¢1 4,es, 05 well os the obiec·,ies of 
Office The // // are co"o' al¢r Ore The s/oid bid window -11 //et new decloping .11 sto,noble feriew(]ble egerg• of 
within 48 torilf m ond th€ twe/ priced genefation copacit¥ Eoch of the b d wir/ows coal base 'ood Indeper,dent /0.,er orodu- 
will Ihen be oppoinid asp'e ferred bidders w Il ,©ve specilic requi.emends w,111 which a 58cloiI· The r;rTure of CoGe,1 prqec• typi•olly 
'rd w, 1 have o few short mor,ihs k s,gr 'ha bldder mu/compl• ,norderto huvethel. bid meons t®1 'hore is Ilrrlied opoo,t•r,1,1¥ far 
powerpirchieogreementwith Eskom The oc•ap·ed job cre•lion loefmonert ,>b• bemnd ;4e 



m ADC ENERGY improving network integrity with reliable products and iervices 

Em 858(2!192# FRnfIMMRT MRMI111$1 £211,4 Ill$(IR,tgr 
The most innovatlve Overhead Line Fault Indicator that delivers cutting-edge data acquisition, data bgging, 
and alarm monitoring on high voltage, (werhead line systems. 

Improve power 
distribution & 

reticulation 

-- 

8... 9 8 

. 

Advanced current/voltagellemperature sensors ,'• Management Software for device ma/toring and 
1• and fault detection algorithms maintenancewithlocalsuppo,1 

1 Measure from lA to mCA Ind up to 132kvon i« Scheduleduploadof loadprofilesand fault 
X_! three -phase networks IV_j wave•orms 

0 Wavel orm capture and load profile logging -1 Powerful reporting and analysis capabilit, for 4 assetoptimisation 

1 Integrated DNP3 RTU with GPRS/30 and two 
U Remote CHIP SIM'i for network reliability application an d settings update 

• NAork and communication management tools Built-In GPS 
for reliable operalion and reporting 

80 ° solarpanel array and long life battery Turnkeysolution designed for African 
conditions and network topology 

Ultralight high intensity LED's Lowest total cost of ownership with GPRS data 
package and support software 

1• IEEE, DNP3 ind IEC cerllfied ,• ICASA and Mobile Network approved 
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blunr £,lune, M a secondlor, prOCess fo, 11"e 
hosl plan· ord as c progromme 5 focu•sed 
cn t ie plicuremen¢ 0{ ele•Ircity as opoosec 
loiheemotj,54men•of••i•morur iridusirY 

4 0*,iment It 1- - 
*Apmint Tl h-,en• The IPP Ofice hc5 optimisec sigril,con· 

aspect• of -he prccurerlent ¢nd evolu•lior 
1 1,*-h#,d pro..s fo #colfra' P'. procure...i of 

electricity as opposed to lie Lnde, Iying 

• Submh,ton | it. | pl. | I Submil,iol i fcaldies. Consequertly, 013 primnmle hos 
/ *e *.cler,sh<s 01 I programrne sinply 

d recled Of the acquisitic, of commod tised ria=.7 
I liketion ! goods<]5 opposed to o ·rod,Nona' energy olc 

c•Illrorrud. re procur*menl progromme 
G.....7 'e procureme' orocest is icussed on 'e 
14-m.. I bidder 1:!dding ts lowest tariff ard pro. ding 

its BEE verifico·ic' celiti'de t r=El is expected 

I Sign//re I thol the pP blode will comp, wil•ne vorious 
legi. ide requirements such 05 compliance 

r...'./7 Bill· NEMA, Water Act, Gridlode. coonection 
1.-0. 1 or·Ingemen¢ requiremen" ond vorious 

0* 41- 4 -ill have to be in 
ploce for cornilerciol F delivery 01 electriccl g 5 C©Gen 8 d W,dc» ' 
po-rt/Take piece 

Mu•icipoJ invoNeclenT 

Utility SS In th. C/Gen progfanne os compored i 
*e olher /P progrommes. Increased prole< 

4 »tim-le, risk hos bee. passed lo le IrP bidder The / P 
-O . I 'log wgrit"!!09 Ilyt,q,Ii X Office / rely w le IPP 6 idder to corr oly wil h 

r legi•lotionand to /er//andnegoliate with 7 ·»A•Padll(,mite,•mil•andihp,k• *e neivorksaw.ce prm/eros repords / grid 

11 
1 connection ©rrongemenls ond agreements 

m.- The neleork serv ce provider /greerreni 
Include Ilie Or,le,}dments to the 5uoply 1 

! DP 'greemed ord 'or luding o reconc,/ ,(}1 w 01-.!dig,11511!bimde,4mplial,0 
agreemeit 

The Ii,61 b,d wl,ido,v lor 6, CoGen progi••,·,i,„e 

1 
requiresl•e genera•ior focill' to coll,•/1 to 
Ille hostp ont .,ch ilse; f conreasto Ihc ut lity 
g d Inle loterbid windom.lheoppor,inily 
For d,rec· er nec®n ol Ille generah••r, plart 
/ the -- utilily grid will & perinlifed n e /, 
gene.tor will be requil- lo ...ge Ind 
conclude connectriii¥ w IIi the nel.,·ork 

** 
mic:e provicer. In 'he c¢50 of c m•nic'/ 
d ,+ributor 6 opp·oprio'EhCPrannc,en% ·nuSt be 

wade wil. between E,ko,n ond ¢h e Aw i,cipol 
Faclity Facility ;adljty ds·ribuorlo 05m Irrpods o• The Nom 

6'nerato, Generato, Generator bab··ror,snisslo' Ind trorsrnis®n grid Ind 
1 1 k; c©injly wi-h t·,e ·eq•irernents 01•I„r codes 

here ore a number 0/me/5 1|1£,I 
Fig. 6.8,d•,do. leJ£'Jic•fconrecrons woul have lo be concluded before GOD 

i e -he 5 L•pD|V (]greernerit, Ille recor,Ci|•01,0, 
'greemr 11 0,1,1 Ion 'ertion 'ind 'se 0 5¥•tern 

co•:Pruc Non pes/,1 end mdusk/s/Id Key fe,/,ups of dle CoGer, piocurement ograernent bet,ie,r Fs- c, j. munic,pul 
as these locilrie• ore op--•. in t. •c]ie,5 distrioulor oild the 'osl fccilll¥ a id il the 
d„polch of power and are integrolly linked /05tiocillt, 18 w,Ill,na 

B C®ener/lori programme .equire, -hol mul#. supp'yoreo, 
to existing curfert|? cperoting indu./ 1". sup,4 'gree iner' 0.€ 1he jPP reconci irit on ga•ero-ion p|¤* or, rejion' on I co- 
processes wit"x#54 owierships'ruct.}ras agreemeil be•een Esk•m ond locoled ti• in/*,QI process beco a itprovides munic pal 
d workfo.1 dist·ibutor 11 p|aCe. / oddition. cs eitfer o collocoled Iher// lood or {Jel 
cogenerclion 4ocilities are intri'5!Col ¥ linked Euppl• A key di//guishing Iact· bel,veen The nel,¥04 service prcvldle, d in 
to emisling /usinci processes. ·hey do nof le cogereratio, pieturemeri consulfction process wif• fne host clont and 'P 
have the poied lor becoring a sell ond the ferewoble and d procure,ien. reed to under:taid whot J an, COSIS *ill 
sus¢oining orinde. ndee*sector pagranrne$is•hQ· le/oGen process I, not be Incurred blhe IPP or hosl in connec.ing 
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I gere/,0/ to le ./.' ./.0//g le 

expored power from ..ing ./Ill:':·' ,r-•mi;7\ 
Thelppordhos'Focility will DeecloerEure E Network 9 Ihailhe gereratorcoinpl eswithtie net•ork 

ser,•im. proikers Ir,eci,on ¥1•nds'di, Utilit¥ Si.· UtilitySS ® *,em Meter ond the grid code An, g J uogrodes need 

I be lormal' com-unic... ihe IPP 'll <•>-J Po[2 • Falilit, Mite, . ..cl grid collneclior op.,cotic, Ind 

cuotolior .Toces•es Th....opmen• 8 han.im' tin·efromes end sclieduled commerciJ 84.F DP 
operition dote .0.,Id need lo coisider 
such rimefromes Th• grid 190• hence be Hoit Plant 
9 key IL.Stroirn of #e Colen pregroin„,2 
delivery, ond requ•iescareful coi,ider•,c• DP2 
Even dlhere h rio emol of power irt' ine 
ut,lily gi,d lal, CoGan Fc,wBr 5 co·,su·ned 

./. hol Mal,;,,ils plouslble./ g. G ® ® upg d / moy 3-ill be reqi,od ®en hot tie Fadity Facmty Facinty gereroton moy irn. 0 .ork Idul· levels, Generator Generator Generator 
power qu'lil, Ind proll'lor. P.'Ip.tive 1 2 X 
IPPs k.e been in+ormed el Ils polll. 
dependency. Ind have been Pg 7 ercouroge' Dife¢lco•necl,Q,io./cile©c•i:,echon 
10 eng'ge "zoroingly wi" 'he r letwor K 
service provide· 

Daseline - Me&5uredload 
A rr Jricipolity apon, f•rn OpprO, 99 build 99 Deployment olons, c•uld wellbithc,iaMriervice provider 

1 
5Jpplyi#theho•#plort .le,1,5 Reduction 

| likely H tlie incred woler requl e·nent deadline Reke Ile,mal•peratint 
0, ·he plord cou d be mo.ginal the /P oid 
'ost plar•1 .•.ould r,!* need to identi#¥ cny 

adellion©I w•er requiran•e•*501c regollo•e I.-..i -3• 0,5 witifhe te- municipd|ty 
*300 lUe£0•ely 

Accoun•recorciho•ron 1 PIMOd 
120 

The enemy p.oduced by ihe Clen plont m 100 
is purchased by E/om *orlly or . omp ele y 0 
consuiried by the 1,051 locil,ly, and Is not 9. 10:00 11:00 1:00 2.00 3:00 4:00 5.00 
physirclly delivered oyer 'e Fs<crA np-4/ am am am pm ,m ,m '/ 
The e,lergy Iholit sold to Eskorn ord 
consurred by the tosl facilt Feeds tc be Fig 8 Derrond reducliM 1.0, demo•d reip09, /ployr- 44 
poid for by ihe hoS, 40£!Illy ard thi, rr Jsk be 
documented ii •n emendme,il to the s.Dply 
agreement - the •econcil•tion ogreelient 

-his reconc,]iatonogreemenl sets sul the There,snoo,Tler,drile,tofanynehvorkrele.ted hi,Tiplestappreach moY bek usethe E,wam 
/m 0/ cwditiols w n,/ /6 energy demond rborges. Ths mears Ike com # tnis reconciliction occount os Ike bc,ls 
purchased by Es/rn Is m oe added h€k energy.sct r] feduceo /ce as comro red to If The reco,•c i ato i „groer,ent doei nat d 
onlo :he host Foclilty's eleclric,ty occounl Eskom hoc delivered /5 eiergy wilh on, chOr,)es quble by 'he hos# 6,1 
Whe. le hol forilit¥ is connelled / I ICE i i, o le nur,/ip© 7's berlet, ie 5uppor, u/er the connic,lon unld u.e / sme 
fnuricipol nelwork. iher Il'efe •ill be two /he purchose by Eskom o[ ene·gy from agreement These chole, will be b./don 
·econcii,lion agreemenls· one hetween Rene:·cio, connected to munk,poli·, fle•orks 'he NERSA app.oved gencroto·use·of·*In 
E/o,T, and 11.12 ,»urlic,Dality to odd 60/ the os Esk©m 1.11 'eli ih s power back chorges I le 

energ, puic/md by #m codi'I ·urn Ille •* 01 ioles lo•eflho• il F•ko. hod Demand ©*her belween Mhe respon. municipolity ord Ihe w delivered the energ, at the murlicip'I|Ity 5 fc./ . a•coun lor 1. /.efgy 11101 ./. Po....|7· Thernunicipcl,4inturnwill TheSo••; .rs,·fuoJop odoe< back ontothe © counv 
rwdlocriendthesupply ogreemento Re Thjoulh AFfconp„we•ge.ce,atinvisterm 

The Eskenooli,Ii,r, Ibecharge'le beraised hodlecilily,oaccounk fc-'he€nergycdded Is constrained Fialned generat,on p/ni 
forthe purchow ene/, i. well aegeloped An back bv Fs,om under Ike 'nunic'Polil/E/orn outoges (Inrgely {c•r moirlenor,ce plrp©5es) 
Qdmir",siration c/4 ig payable bJ! no I. reconcilialior agieemenl require sulficien· powe fit€. .5erie 
el ·s,lemir re»,oil; cqo•gei ore raised an the margi. E,kem .5 1(,ced w!th u d€,c/ 6 c,0 'ry io de,eop eneigy *dellvered ove, Ille Eskorn nelwofk Il 5 Inponan'}bor ihe munic? of having to take plai,lofllne fer Fequied le the elecrili, oilon and wrol wbs,dy ctiorge, ils policy and ,/les os io how Ihls energ, moin' i•nce whils· municirddies keepin@ le lighl• 09 Ike rellobilit, se,vice chage ono *chnical wil be charged 10. Whe.e 
05ses The Ihe s,5" ere,gy chorges are bosed on the hove enefgy chorges bo5/ 09 R/kVA Ill 5 In order lo meel lo>¤d cle·nard, 
Eskon• record,otion Ind he ©per<J'or resorls .0 -he ut, lisal on ofe'pensive energy chi,ge rotes excluding |Osses will comollcole any 
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peaking gene•atonplontsondlo•d :hedd,19 Re'll ond v.hola.ala pr,-e dilonne-t 
03 me/"Rs-0 fed'cepre"ureont,e Mier - M.,1,·/ructureerien¢. iowl.do....mod/,ir'$.p.|7 Ide •0ucce5 
Isfe. Ind I'low ior ihe nece5./ p./ lill-- In'.alvace./.%.Inse.ogill. ed.ign 
frol.ter,ance locd Biedcing has o ne@/"e 

F,oneil di,incer,1- ler.•il•les 
impce©r,lheeconom,cgrowlg ofthecounir, 
and 5 <1•:rup•'.e ro Ileeuro•pncesi@nci; ioc•el• es c whol 'e ///1/ 
additionoinew@enerallorcopocllywillussis! Ill- 

inthe longer.term out .11 hovelimitedirrip:' Lockolodvoncedmelenng qfrc•.uctur0 
cs e morM© medium sol'Non /0 fhe Poillic,impo:+0{eye•c on/G,res..1/dislributi•nielivork po,ve, 
69-emch' Loc• 01 ler,ges/etill,elorgleod <ogt el/live eA/l um* M In„·. 

for Concerns 
9€w generotiol• abou'lech"/glcol ©,lclescenceend panf. <©0 r,covefy 

Demond 5ide ophons may prov,de 105t ond 
coE-/effeclive solut 005 lo oddress he s,ipply =ill- /leived Ill I obillt, ie and respend, demond especioll, I smoll·,ized diBIribulors norroll *e.eb, rr,n,misr,g Ihe 
neec lor the exters ve usage cf eNpeisive 
peak ng generation plorts Ir econom coll, 
601,8 Teble 1 load-shedding· One 80* such demand #*ponse 

side op¢ion thct ·noy be Jsed to reduce #e 
pressure or /he Jower s,stsm is demoid or / incen,ve p/me'lls le, Ined to induce electrIc / cuslollers o red,Ice liwio ot 
response j.we.ele.•rjc/Bae/rnes' i.h'ho;es/e c.icol Jin•eh. T. incrili.e for.....7 
The cur # opplications 01 de,nond market F.Kes or when wslem reliob,1/ Is b,1 con,alled urto,Imene b, ut lilis res;io, is the w 

infouth AIncocrelimiled. Thereisprevelen! ieopa/isec [21. Der®nd resporse maybe poss,/le ovoidan, / disruplive nild co/l, 
usage of d rea iood enfro: Dy d gribuiur• exoanded, /or /4 Sc » Alncor sjuic.1, Icod sheddirg. De nond resporse repr„nE 
to chonge Ike coisi . plion ochoviour of 10 include ./unl' curt'Iment o non theoulome /0,1 t]Lt,0/ unde•]<.1, byan 

imposed cusforners ¢0 ·il The lood demand es5enlial 
prof, loads on ele'+r,c ty "sem eledrr€ 1/ custo·nor or ulilit¥ ir respor'e to 1 e 

by leies as ¢ rreek,Fe !> jimil :be fraquf„· s•imA. u5, e g hig/reJec•cily •0•es, i¢er,•hes 
Miul 5 derroU r. 5Ponse? anc extent /load.shedding . ..iner,1 load shedding, Ind its value is 
Demondrespowe/erstochv/slnele/Ic vernord response my be /,cited Nom deri.ed from Its cur,u otive irnpa• 5 ••ri 11 I 
usage by erd·M witrners frorr 1!,eir cush,rpr•ellhent,rougke[earl"*slhal ek#rk power s,slem 21. 
normol cansumprion palterns In Bpong to rellecis Ihe line vo'ing na-ure of ele Ificity Voli" 'Mdrespoise 
chorge• in·he pricaof electrici• over•inle. Lo•of Ihroughnprog••metho*ir•e•IN,ses 

Theie crs two /3,c categories o• ve,4„•h' 
dernaid response options i e .ice bus.•1 

.--1110-4-kes 

=El 
dernor€-pon.¤nd ncentive-bcseddemor' 
response p -foros Price·bosea de, ie,uj 
re ponse Ine 'de: 1,me of·use GTOU) re,cil 
to "H pring<RTP) Ind crilical peakprit,i,g [Cp'M 
ix. es. These roles ·lucluate ir occordunce w* 
ai,allons In lhe ul'drl¥ing co•s of eledr,clty 

product or Custorrlers con .duce eleclri ily 
bil 5 f "y respoind l)¥ ad"ing the timing 
of their electricity 05(,ge tO Inke odvoi)fuge of , 

ower priced pefiecs 'rlicip'·ion is ortirely 
volul,Ir7 and is typ,colly d-,¥e9 by in·ernol 
jrrislo• mokirg pfucesses I3• 

*I' l'/rat/0 U.h 
in•nliveboseddcmc ia ras¤onsep•grommeL 
Te@fec•¢0 1_On•fOCh,C• Or./.81,•/ Fig 9 des./ EJeark.-p•onringas/%.'ipg L.,6,0.-*,s,on,recE,u,%* I elic T den·.nd red/, rlons froff• cironiel 
atcrilical times colled prog,nm eve€. The 
incent ves mo? be ir le ji" An rzed,#5 or 
moymenlslorp,e c•nlr•jed crn,eosL.looe 
tductic•,s Poitcioolionis,oluitomolthoi•,!h 
9ome prof,Forn 5 Impuse penojl,©s o·, cusromsrs 
Ilial enrol bu:t fail 1•. tul·il controewol obl .ion• 
.Ker. e.ls ore d.lored Irce...sed 
0•og,amme• Iypically reqv,re Ihoi o baselice 

r-l-j I energy ConsLmption le•.el De established 
i„ 0,der / deterrnine th. magn,/de 01 In. 
demolld redi,ctior' 10' which o •us:ome' 
.illoepaic 

A 'pla,1 de.mond reduct on cooirst lo,eline 
'll......1 4/ Fig if •di Ince.ile base. 

Fg /2•efdem,og,socnie re.i..5.il/#guiJW]eruf'urist' demand ·eaponso progrornmes m/$ 31 
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Partnering with electricity 
authorities across Africa 

to meet their power needs 

Our track record spanning three decades in developing well-engineered and 
executed turnkey, high voltage solutions across Sub.Saharan Africa, has 
enabled CONCO to build and maintain strong partnershrps with numerous 

electricity authonties to help meet the growing demand for power. 

Our customer.cenlric focus and key competencies that include extens•ve 

experience in Africa, a world-class skills set, upfront engirleering and a high 
focus on the detail, extend across all of our projects whether it be 

sub 5tations, overhead power lines, wind farms, aut/mation and control 

solutions, rendering an operations and maintenance service or a 
combination thereof. 

CONGO - Sub-Saharan Africa's leading provider of complete 

turnkey high voltage solutions 
2 9 

I. 

e 

Consolidated 
A subsidlar, of Infrast•clure 

*Ip Limiled 

1 , 19 

'tr,9,9/'Collcog¢ p.60¥lj 
2./..'Ab 
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• Direct load control The roJe *demorld Fespon in/e elemc order bos,5 rarked accordng to ·4 
• .....progro,imes powl· Smern vcrioble costs. S,Bterr bclorci,g relers 

to resoirce cd//meri n Re {0·m of 
• Emergency progro.mes he electric power s,siern is comprised on 

cae,oling reserves ( e crzillory selic' 
• Dernoidbiddingorbu'back Drogrorries thesupp|'side/pcwergenerctionfocilities, 

to meel losi minu•e f..... I powar 
/0 * M:lion ne!»orks for • Copacil market mission 

progr./. requ•fements tronspomigtnepower,ordccisullerlaids 
• Ancilla/senicesma•ketprogramnes on/e demonc side The ch/·octerist:sof As ill„·rafed in Fig 10. demond re:porse 
'v/* cemord eledricity diclote on eleckic ·esponse power syslerr optio. can ploy o crilicol role in the 

nlanoge·nent regime thal ensures o supp, managemelt ollhe electricit? siste·n becaue 
Direclload co•trolu5,ig ·,polecontrols•5'ems and deend bolorce In real tims Th s Ihey ir:n be deployed / rII I,mer-0 E- hy 
is..de,prodiceo 950,·hAfrica Thls·onrof ne,e„ ./les morogenle' of 'e eleclic co¤/dipating the pric ng Ind 'omnihien· 
6 red /04 cuiolime 11 / no.·em .1/1 100/ pole ./em' hclule[0ng·Irm .lorning r. ochori,Iri S Qpprconotc for will 'ey ore 
by ilia utili•ies is 11,volun// and is generaly decisiors, operolions sched/ing ond //em comm /ed 0, disoo/hed. Demond response. 
informed b, the l,•dthot,1 ult,Holely red'ce' hal"cing as H.-roled in Fig,9 13] progr0mines designed ¢0 olerl cuslome", c{ 
<:05# / Iherelore mini frises tar fls ciorged 6 Copoc,9 and des -ponse opportunities on c M aheod oper/ions plonning id 
toconsvmer: 

long-term irves'men' and b05,5 sbould be coord inoied wilh /9 s,slen. 
pming 

limnmbearg ued Ihot it,s belte·{of ·he wlil ,/ /1 ties decision$. Irve•tment cecisions wl/in operatorfs generctor o ing of© es 

fo invo|unfor,43.17,40//eded non·esserlwoR ver,Ic/', Ir,leg /ed /,1,4 sysiern or··17111, ullv Price./sed demond re, per,ss op•ions may Ee 
cus,omer loods phon k> implement load evo wled m o plumning proces. subiect lo Incorporoled nlo sysim plonn Ing,Irn/Il/ 
shed,jing wierebyru•ome.ore comr/pl• regulwory .Filew 00„01 ¤is schrdullrig 0 olonnerigndsvile,mop,Huluishoieogood 
disconnected A nolionwide inplemen/·iuri / relers to the process /+ dete·min,r/ which understandng how wirrerswillrespordto 
thls or,i"{demolldrespons„wull:d·equ,930 gene·Mrsoperotetorreetexpected near- chongesin thepriceofelectricil 
regul*o fio•cwo/supporingtheca,i,able tem der¥and. Sys,em ©Feratops evoluate C. mer par/,ci/+Ic/ ,i. demand respo• e 
kseme'olcu*,rea and sciedule gene/Non plan-5 or o merit 

Cu'tolier porticipatior, iq voluotry demon' 
respoise invol,es deler•Irirg on In,¢I<•I 
budget bo Bd on Ih s,r expeCT Jt,OnS of :u rre,il 

1=.... 2 0•M•r•/Sgn./. 1 0,@d•ng I *. and 6/re over.ge electrici·y price! arld 
ereigy needs, decic,ng lo sign Jp o• ncic nd 
S,bseq ,€itly deciding on wh/her or nol 10 
reEporld I pfugrom everris or cd,Mis* 

ICEZE)11(I• in .sponse t© prices 09 -hey 'ccu· or the 
likelihood of lood adding -he decision 

1 1 mfHA to sign up & demond resp,nse op*Ic,s s 
bpir„ 4 „10, wd by a cost berefit onolysis 
os depicted in Fg 11 13] 

../.-nd..se 

De nond regoonse coils ore comprisec 'f 
p i.,pan, 0//0' system costs. Customers 
op//t"/ apfor.olu-ry pfurn-wes 

( ......rL.... ] i,cu'pr}Ficipant COSIS·The58€05t5!m¥ icluM 
Invest ilentcosisinenQWInglechiolcgy, COSts 
lor .5·ablisk;ng o respoise pknos well as 

Fig IT Fot,a,sc•ch•gcusioine.dme,unsobouldemodre,po•Ee evoni 5 oeci•iC COS*' e g, 1/Onvellierlce covs. 
reschedul,lgcoMs,elc C©5•sinc•·red6YI•,rd 
port, aggreg0tOT5r rroy i• the ebsence 01 0 

Demand Shortages litelsing •egime. hove lo De •Idere d * 
so poric,pollcusls 

Imergendes 
Syle. c05-5 ore I.P..¥ borne by the Nignar rrplemeiling ul,Illi•35 /,cl· Ihen tip,call, 
ooss,/... co•s tc rolepoyer511 rougl 
apprevedregu'*4Grocesses S,stemcosts Virtual Market -••• - Cap„i) Balancing 

-·'--' 590uldbecon5,dered,105'essing'heoverel - A.ount Re,onaliation 
*: e FIejeness 01 demo* fesporse old 
tese :m incjude. 

• Melering or con·,runcatier .... 
upgrade 

Municipal Sphere • Uti|I·,eq'ipme"orsohwore... 
Aggregatori Aggreg•torl,/• Aggregato,3 • Bil ing sys'm.pgrndes 

• C,5 omer ed 4001„n 

I logr//irre od.Ills//!ion c./1% 
A Fig 12 .mondrespoiseoggl'lis•,r-•..,eas • Marketing 
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• Povnells ·c policip/n' •Ins,ollconifolandcommun,=londevies responseprogrornmeenotione,defromework 
01 ./slomer prei,ises • ...........Tion would need to be ceveloped i, ccnsult,tion 

• ...ide .cen•,ves '0 1/ ./.rners ior • Vete·in• a,id communicclior withs-Ikeholdets Thefromework.ouldneed providing demond espow to considerlhe coace rs or,d expectal,ors of 
&.J* Le i.4/ / d.,7?orid respon 0 Ocrners:o ing'emer#t,w / denicl fr.,r *01 dislribulor5 
Customers who vo ur,•crily parficip]Te n .·,Ilsrlve Summily "dionclusi" 
pru a Josed or ncenllve bosed demand he pwsible oorr ers /0 imple ve/,ing denor d This pc oe hos r. ded aicier. ew of the "Fonse ...reirrnes Jo so pr,monly k response programnips or. sum/ed n 
Al 0, rellob DoE 1/ onr / and/0, hly benefds· Tobie L cogener.•ion pfogramme, and 
[le [Ir•ncio| beneits ircILde provided some conle/ and con, de,u/r cost 5 savings 

from uE,ng less &*e-iwilicipo•puiticipa••iwi reprding 0 #sible -tional denord energ• when orices ore 
highor Irorn shill, u us'gpto lo•eroriced in dernandresponse iespon Fe in tictive T • 54<cess ©f bc·h 01 
lialin u, e.ll {,S lieciul pinent. Ike rhe pot,niot •e •i,en•6 40 tadi/,ves m,ripoir, .$ Crilical, dependeal an e, 

cuee·ner receive, For agreeing ·0 0, octual) /cti,·cly pa/,[ poting In n demand •e,ponse the municipol ele/-ic,9 di#tributors. whe 
curto,Ing :Loge in a dernild resionr. Drogromrremo' in:lude /.etillo.Ing. paper has sough- 10 Inlorm munic,polme, 
•rogranne The reliobilit¥ herefik reler . Gosh pa,ments or municipal debi os rego·ds relcted developmenls, witn the 
to the red'ced ris' of losing 5.mice 111 U lifs' ng ntertion to creole owofliegs anc ensure 
blackoul Thishenet'lrruybeissocloledwth . Reduceonek/demand'/nige impr¢ved irtegrolion belrieer ihe IrP 0/ce 
m irtemolised benefi' whe'e "e cus/mer • Redored riol hed mox,murn dunord ·],id ir#ri:ipol distr•butors 
peril.wesbenetit(rell' educedlikelihood per,©45 in pro»Mlon lo lood reduo,Or meierences 
u[Leing nvolurllarllycurtl'edancincurring C©91nhutio• [1] NER't Inniull'Idn feper Cogerer,t,or 
even higher 1 IJI. • Reduceo lood Eheddilg reqwe,·irnts Reoilo•or• Rille5 ond Feed In Ter Ifs, from -he municipolity I the Sou-b At:ican coi,le.J +he ,eietit of ./.Inr,201' 

I Op-,misolion Of smorl meteringil#lent [2 A N.Ii.rn! As•.•MI©· De•n,Md R.... niandalory lood cudo,Iment 1, •alized In through broader *uncti= ity Prleni,01 red-1 Energ, Re,ula ory 
reducedorovoided lood nedcing. Commi,9.Ine 2009 

Way forward 01 Benel,15 01 [}ern.lac Res'In•. /,Ld 
Me/,0' p bcule,en: of demond fe*on50 Rpcomn,And•tien. An indic•lior from le USDep#*.+E,ierg„ request for inforin.lion Fe'.uII 2006 94 potentiol Froc•remerl ' der,Ind (RED issuedthroighthe IPPOHicels/altheiI 41 Re,men,e Gude D r,·5ponse wos iderlified by 1·,e DoE emoAc os 2espoi•, lor a 

is pole/,aldemond resporsecop /it, wi,h ¤ ./. MI••I.eBLAine59/i,•lorral CE•, 
pas•b•n leve• •0 0•• i ineddiessi•9 the re ollvely short leod t me A signilicon' por,lor, 1•le,ranor•1, 201• 
current 5¥stem copo CWY ro,15troin*s A feq.le,1 J 'e der,lorld fespoise p©tenticl i, expected Lon,¤c· Dr Clinton Carte'Drown, lorinferigulion (RFi; wosll••n issued by-he to be /h,n tie municpol supplf areas In Deporment of Energy, Tel 087 351·3027 IPPOffice 'testmorke-potentiol Inhiresled liar . .focred .. . i.... dern./ chnk>n =arte Lhrow...p prolecl co.za 2,oilies wefe invitec to expre•s In I. o•f In 

poll/,pat,1/ i. th' d.velopment of 'illegie' 
lor de,nond response o 'rl/or dislribul" 

nereial•or •r•Ticlive• €• SMEC 
As many os 153 fesponses were rece,yed, 
representirg a 'vide orroy of offers thal 
incladed demanc resporse ogg(ega!orE md 
,rooder dernand 51[•e rroegenen• ofler,rgs 
An lid,cctior,trom the RF! respo•§5 wistho 
Iherels sonie de,lood respon5e cosacry 

avoilobiewil•. elcilivelysho•lead pe,[ed 
8 %,urit• 01 1he L itopped Ix>•entiol is within 
municipal supply •recs, whe•e inoividual .. 
demid cesponse oppoTIuii'ties I'ld oe 
comoilied througli the use of o m unw polor 
independent third.oart, oggregolor 

Agur/obr mle /1 »le corred of 
munic;Dolilies 

Aggregolors cfe eitties Ihot combire or 
aggregare 'mollerlood recuchon ofierings 
6, differ"* cws/mers In response to o 
sigiol from the 'stem ope,olor to reduce 
demcnd. 

An ¤gnragotor may /wide value lo the 
electrical sys" ord soc eli Ihrough .. 
having•o 

. 

• Study 'hich cle'licily cus•Imers con 
arovide p/14/blecemondresponse 

• Acliv.·ly promute demond res,oilse 
sci.ie lo cul... 
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Microgrid Shelter: ensuring stable, reliable 
off-grid load supply in remote locations 
by torerzo C/de c ana / ouce Sr. ce. Siemens. c.d Sjetcro N'assucro FW.1,41 Energy 50Jud,o,ls 

Mkrogrlds ore an Inleresting alternallve wherevera sland.alone grid is feasible or even necessary forreasons 
I infrastructure. security of supply, or geography. 

Esper.ly in rerrote lormiars where burn nn peok gug ·c mees blad:-3*c,n fun, lionalit, ond • Ejeer,co/Mods bose power 2 5 4/. po•ver 

ma•fena,ce activmes are limilec ona generalion Ir merger•y conditons, wille power 5,5 k' 01 400 V AC and 2 kW at 
hove high i 02 impaci. 24 V orm. or the currert Ihe co·,Ial cenmr ·nor to·s t le il DC (Iwds *m ore ,1 islands. not 

'chnologico chollrnges iS to hma connectec to the rroin iefy porforrnoice nmon•1 g -Idl. 
flexible i/raslructures both in terns of 

honks nuiber ond sia of tne k> its modu al·y the Allougilhe syslem "ils w operatio•sondlogirics. Hee s 'ndomenlol be •ily cus'rrised according :o s•ecilic wereindicatedby,hecueorrer,thesysternhos to have an oH.g.id sysim ,h,ch guot/ees 
rei,rerneill. relole•k,un,1 5,•es„/rrr g, beendevelopedos/fle:qblepr/,oipew,/ energ, production/slofage ond /,h con be 
mix, repre,enting o reliable, environmertal y con be cvslorn sed both n terrns of size ond monitored rerrotely Th,• is where Microgrid 
fr ardly and co/·efle/ive microgrid s,sler,1 Shelter proto+'pe comes 1/0 ple' ele mem & & cc n De irsiolled dependirg on 

usoge or e•v ronmeilol constrairts -hs 5,stemdevploped g built 0 6, dirlereni Th/Istem a,chit-ure 
eiemenks, oil incluoed in o twen·, 4.2 All gererolion uni thal ore por altha The Microgrid Shelte- 5 built up of the 
com-cl ghelter compri, ng: I goeium nickel •ollo•virgelenents 6,5-em l/ p|091'J 'Irige. •Vifld turbirle• ore 
chlo•ide (NaNJC|7 storage lechnology, conneled ·oodired currer,1 1®5 / 690 V DC 

• 
small renewoole plan's Rene..blegenera•ion ./pholo./toic iphoto..cto,cs end (DC bus) through S,emics 2/0 conveders, pl-, 0151Wp eock. one -4 •rbine 4 turbire.. a diesel genecofor and o 01 10 kW 
cont-ol cen·er #he ..ic approach 01 ·he Siemens 5•namicscor¥,rters S . usuoly 
Microgrid Bholter is }0 momi,e power ' Enefgy #croge. 14 electrochemical „ed mdrives for rrotion cor·rol. ho•,e beer 
produck>' coming Irom renewable storage syslems 013, EW Ind cop*y energy d in or innovatwe woy Manogec by o 

/901:Wheo=h sk>red of 3.Ipped oy one e<trwlical deer(uleo corlrcl init {CUI, Ihonks b u 
sloroge/siein, ensuring ulf gfid slobh?ond • 1,·odiN=:' gener,tio., one diesel AL»/reup./.r fcrbld,recton...•fill 
relioble lood 54/9 The diesel generolor generolor „30 kliond 750 t ronk i•lorageneni, con¥e,terB allow •he interfacing 

'f 'folle qeferu'lon uni' gbo#el ond /1 ns 
wellos rolating machine The C• olso n•/leh 

G059 
}he AC/DC corweMerin crcer¢os•ppollhe 

M•NTA ATTMEZZATURA 
i.rl grid, m•Inkining required volloge,•rld 
frequene, 

lili 

Tile kn of 'he en·,fe Microgrid 51'pitqr 
wl,lch co·ordir,tes & differe,1 ur ,/ ond 

22 rs n,0erlers, 15 realisedihrough o PLC Siem m 
IM 151 8 ./ PLC aes o• I •ontrol 5,stem 
sipply,ng loads *9ile noi glls,ng fene•aole 
gemmilon. The bos,= approach /11,0 cant• 

F Q 6, stem li n factto 'selhe renewlible ene 19 
k. .,nd lind) 0•u primory energys©urcef 

exploiting storage unlt' to 19'egrote li greer 
produclion On /8 /her 62/ te dlese 
gevotor has been ./.ded Ii} guorontee 
*ging lu•ctior•s Fof Ihe storage •s•€m ir 

cose N cha·ge level drops below o cerlu,i 
levr or/rblaik ki'emergen<Ye,dilions 

./rnnvation of !11!s proied /0,•ds ii ihe 
1 centrol ir.elligence po•ced by Ihe interadio• 

berwee,i,he con,wl unit ond the PLC This 
ilerodior mokes posB,blel. /lo•ceollhe 

0- ererm 'M "'side Ihe DC bus occording to 
1.*Iluoili·, ' Ihe 'newobleger'.tion, 
Ihe ..s ol the lucds, and $he *'f chlige 
of le storoge 5/Im 

Tne who e Istem has been developed 
F g i /, f T. S•elle 1•yo' •onipocfing low*e •onverter lie 
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powerand lux ./ circuil, •he conlrol si•em 
into one s»i·:hge/. This smoll size •ables 
Ihe sys•mto fit with st•ndard sizecon aim 
(20 foot}, foc lit.+ing Irons,0/.rion ond LOAD • 
dellver' cls' ir remoje locohons while o DIESEL 

rerroie super,itm .10 IEC 60870.5.104 
pro·ocol can be offered. TY super.sion 1% 
dore ihanks 10 Siemens Sicam (MIC RTU ;STORAGE STORAGE 
,mletermi-1 unil) 

Renew¤ble •enerohon 

The system incluces •0 photovoltaic plants 
of 5 kW, ivblled out / le shelter (close or 
on top of Ihe r•1 deper:ling on customer 
needs/en/ionmen/ cordit ons pd a w nd 
turbine.F 10 k. 

The wind ·urbi,e is i,•lolled on 0 -raditioiol 
lattice lower 18 m nigh 1-1 , 

oid tie rotor blode 
is 6 m i, lengl. - powerconne.ion 
The broin of /' Microgrid Shelter w,n/unication 
(CU Grd P.C) m.,oges tie renewable unlls 0 0 0 [19 

= 
connections 

thorn¤ximun· powerovoiloble, disconnec,ing 
them for ihe 5,/brr when Ihs :trage level PV pv IND 
feaches ils highed copacily 

Ag.2·•[cru•rid SFeIter•mh,M•re Enet*sforage 

The electrochemical energys»rage is based 
on Sod,Lm Nicke Chlonde (NoN,CV 
tecarology which oHers high ene.gy density 
which is completel, recy<loble end whic, 
works 01 04 In·er' tamper¤DJ'e c' oround 
300¤C. providi,g perforrnonces I.· ore 
insens,M lo The eiteriol temperoILre into o 
wide raige •·30 Cup 10 I 60°C) 

Orce activoled, Ihis bcMery does,i't need 
a co¤ling sys em bit lus! some power •o 
sloy al •he right te„Derature if in¢cl,•e' 
overcoming Ihenon dro•bock oi ©Iher 
5torage lechno'ogies thot hova high oux,lia·y 
cons'm/or lor cool;50 needs 

Thee,ergy storage ,s divided ir two bm nches 
of four modules wili, u:proK,ii,ulely 30 0,ld 
90 <WH One bench,s „sed lo marage the 
s/•em ond the olher as a 60:kup 

The Ercin 01 ihe Micro•na Shelle- 6506 the '11 El s*orogdo mainain slable the volloge in the 
DC ow•.moncgin' ·he whol 5,slenisenergy 
h. Forthis re•-1.11'e .em s I. ....d 
to mainlair 'he boner, Stofe of charge r, in 

. 3 Mi"Ugr./.•rswir•hged· Mroge range in oele, to gwomt" ·he 
reser.e up ond dowr of energy Borenes 
rock and batteries' monogemant 5/lerr 
(BMS) /fe l/Coted,r o dedicoledroom inside 'estateotckorgedropsbelowm# imr, Con,lusionandfuluredevelopmenls 

*e Unrk sirut und.x,/rms •crn·up duni 
Ihe shel¢er Tne M••rogrld ••eller is on knno,slive Ihe first slort of the mic"gfid shelter Finally, „Stem engineered 10 De n odk.lor .™1 easily 
Tnd#,0,1/ genetbon "i],esslgene,al{,r,solsoused,i emerger.¥ cbstomded The i,se 01 more Ihoi one 

condilior 5 lo suoply loods directly The troditicnol diasel generok>r o{ 30 klA ele/, 5/urce ,1'0'." I highe, s I bilil' of 
s ./.octed clifectlY ' lie AC bic. of Ihed,e. ne{ er/tarlild the Eel,ank of Ihe powersuply. w hile renewo ble s",cos 
¢he s,slem Tne uni, hos been il,sta led 10 750 1 ore placed In a drdicaled roorr irside comb ned w,A energy storQg•&'. 
gua-elheerergystragerechorge,ncose iheshetef s'Ii.10 1,01,1,011, the des,ied Ii.wc- out/,1 
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4 
41 ill 

Fg 4 . cr•.:d She r.·.·.4• 'll /#i 
F e ' /,craor d ...dieBe, gen.1 * 

Ind overame Ihe 

1- 
man +04¤cks 01 ihe . eleclriMI loods are ne permonell and 

1 
•obe generotion 1,1 lerrils 01 ovoilobil ty 'her•fore bulld,ng a fixed infraslructure is 1,01 

e gy source on d flurtuotino lusl'fled. C uslorr 5ob leu ccording 10) a.stomer 

30 1.29 neacs Ille sysler Qn be mor),lored wrrolely 
onc cpe·otes slond aloile mint,ills,riq hurier. 

gric Sheller d the r iglil o.mer 10 •vorkloirc oflors a id relured cosis 
feed loads i. rer•ote e. rorments where Contaa Radrfy Swortz, 5•errors 
Il·erell·e •roelect:colgridcvollable where Tel 011 652 2306, 

/5·licugr,j•er,er•pergyger,ge noi•Te•¢ec.vill. Cosisorehighorwlle'e rodne9swo,Tz@sle,Titin•Ccm 

19 

jil-- 

.*719 Powfl te uni•;i••e,c•N.edM#•u•. 
**u•.con,00#mcnd/•0•ce Ial' scole INDWSm¥.. ... Mvoltex A•LjaanON: Ill Ihe way Ihfoll 
p,cdue,Njn,ha<•eojoi#m#:F*Ui 'j ki 4 MUNIC,RU CONKMS 

.....now •ocms./.noN - 6,eomoowidevili.*oi 
Ellire;r•*toreted. for- und mIN-OR,/17£», Me supp,r e. •vi[:re Pr-s,w-,-00FCAIUI u,N-/loi,mo,al 

rarige I ......%/ „m,!FAC. to jNDU.RNAL....F#e.£ 

=nuoMe o# ,·ow•NE£,equi,elnen' u •i Q•L£•',T.,2 APPU'Ino.L 

114 9•00 
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/••voltex- 
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•082§ 
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Transformer health assessment: 

the eThekwini experience 
67 ""40 / 16,11 f Eteal I .4, u• Kamm i. Govende• und mend fen "m ey, Doble Eneaeopg Anice 

To suciessfully convert do,¤ info valuable business intelligence is the key in managing the Ille 01 whal is often the 
most crlit</1 and high valued assel to every ele<trical utilily, the power,rans/ormer. WI,h a fleel comprising over 
150tr0nsformersranging from 275 kV /0 11 kV feeding dirertly key customers os well asa dislribullon nelwork 
of cuslomers, /Thekwinl Elearicity's (eTE) HV,ubstorion, branch has employed a sys/ern thaf /01 only provides 
reallslic risk and consequences of tronsformer falluie " a very early *ge but also identlfies units thai require 
repoj•, refurbishmenl or replacement. 

•sel,oforpic•re/= c4cn4 JofFAM.5 ol O aTE oss<,1 monoger,en: *#'s J. order Fe emboik or cond,1 :1 based 
pinpoinlIng c.liC.1 c'sets 05 *I Ds seci,on ke¥ perforrr'll'£ ureo 5L,(11 05 in•orm•on nci#B, o comp|* osse5sne 01 6 
450 P855 wherele„.lueofen/,osseti·. „,oric,giwon] risk monagemenk. oi/ care prwi,0 -loot is reeded Efficientc,sessmenls 
obbinedo-c/,orolie/ureathism,em plan:,w™kpi-ni™]ardin•rol. per•orce con recommerd mairtenoice ochons ord 
In 20)11 ®TE meosuremert oid locused .provetrnrt |- emoor'ec on un ose· 'Irrilegir5 toexle. 11{li'sfo•rerlile, lowerlhe 

*Arfhisreo,unfhn'in monagenen' dr•e n 20?3e?kernborked oroer lo ensure rigkoffail, reonduse „dvenceddagnosfus 
on con·pl:once with the electricily ¤ tru 'slorme. liBel regulolur's condilion assels,re! t in *gnenimissirg :101¢ 

iequirener.•Acielectrici•uTI'lhesconforn fo projecktheraby help,ng io occeJerole aTE's Tronsfonnercondilionas$essment NRS 093 (which O]55/ monogemert molum' The pro,ect requ feS all liceised alectrici·, 
d sir Duk>FS !0 'ove gr ¤56/ rr,¤10'enie,il allned cr gc/er rg condition asse-ent what wel:now obc,itroislormers,5 Ihalthe,r 
poliliplacelor·/Irolegicdecis,on/oken I./rnction end pefformonce reguiremeng life e'peclancy con vo' trom o te# cycles 
by the mgonisotion M eeurelhot •hey comply lor each 1/r,sformer ond ew/lishing /he irns lo more thr. 1 50 ¥ror, Whil we need 
wil PA655 lus led to tile dev ik. une// pron•led ac ons required fC reel rel,obility '0 kr,o# Is f be Me expezon<,/ o f a p•reulo, 
0 |Ing ter.lili rn/nogeine 11 »i y 'Ind Ind perlormon'/ targets. tfarEformer in o g ven new" TE,s foci is 
...' I gull /|1 a./ 7.I•*1.8 rre,7I inlerest,ng/,U veryuseful Thisisleessencr eTE has 3 popu[alion of 252 power improvernen•oclivities In line wilk Ihe ove'll of con/,0,105*ment 

1,¤nsfolners, with power .... rorging 
bisiness strotegy P/55 clauily defiries rron• 8 "4 M"'Aenccemp,•siog. Effecrive condition ossessmenl is nol ,u,t hierorchicol conneclivity belweell Ih8 Ilig • * /Il/ kv, 36 * I 32/33 Ig,$• 13/ tesling a rars·c·imer Ind reprodueng le 
le¥el orgon,solion polic, and sgrategic olen, 11 ki, 42 * 33/11 <V und 10,1. 33/6,6 W test res•Ili i©r is il dlognosillg Ihe couse of Qnd the doily ocliv ties of manoging le cssefs a fnlureafter•e•roisbme·hos ful• The 40/9 e tronslorin¤tio,• With power tronsformers being tr,e mosl Clq,6 wo,king group on ile rr•nuger,ie•t 
*o•egic osse· ir ¤ny power sist,ms nelwork Modern asse* mainlenorice philosophies mnke technini Jes inr p owe, trnn90 frrers has delirec 
1 5 inFer/ve for eTE + 1,0.8 0 aund fleel emphasis On condition based mcintenorce condition ass=moill " A compehensive 
strotegy For manogirg powertrgrl,form/ ot whi/ deall w,lk und/ording le probable wsess,Tler,I of he condkn of a Iransformer 
delive, difectly to Ike grgor,501,0,1 s o,proll condition o{ s Iulegi• 'Mu,Dmen¢ s Jch tok,nq r io uccoun· of[ re(evoil Illk>rmotion. 
e•selmo•,•ger,ientslfolegi cs power trons·crmers Th,3 approach is r g resign inform'lor, service hls,ory, 
Oma csmponen' of the 'Insfcrmer Flee· 'undownialto pnoriti5'lionof moinrenorce Ope•oi,oaprobJems of'C '•W## 
s¢•o•,gy is Ihe ir,/10•mer cond,lion spend,qg crdl Inestabligh,r,q a cond,lion- =1110.ing ardolherchenical oi,d eleclrcul 
asses;eme' . condflier .sessnlen• 'f .5ed roinvesl.em /·0¢egy lor co,irkrr les Is• Th,5,5 on excellert de•irition 421 
Qssets ho, 9 d,rect er.c·npOSseB OIl Qspects citlie •ranSIOfller 5 Influence or, u mci,amy syskern per•ormance 

e H.wever. cor offeltive r./nd lien 
assrbsme'# b. f rp•ene.. fll 'fil,Tics wilh 
liltle t. no,r•forl•/1•}r•• B¥ 1,5•ng (,r, int,o,at•p 
and proven No pnoB, approoch lor cordilion 
.... rre.' ulltie' .ilh litill cocumented 
,•lorrn/tion {an enloy the be9elltsin 

1 comprel,en•;ive 0/difion mm=Ii On oIl 
.& 01 tronsfor ers,n t h e le•o,k 

The iondillon 0 IS ess . ent pro•ess 

Ihecordllorl•]sseEErn.,tlecl'.i uelollowed 
|591.ophoseopprouch Go/0/Kes//de 
o plopile'ory rigk 5,-oring s'atem andcomblne 
onolf/ individucluni': o siri,10·des,gr5 
4 S,rn,lor operating cordmo.i, und oge 
Phase one =L 
-•p •ir5: phase isanoni•ne approo•n where 

. i Te•slo,merMeefii,oae,re,••roeesB 't·Cl'lorineris nolierr,oved froin 30„ice ler 
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odc,lionallesting.Phose,ne 50 Di•,10 
oppiacn Ind ns wre apprcinote / 0104 E•,1-*gli 
cor o"es'ment Ind slep lo provide 'r,r tio • 

Ask esses,me·?t und miking 01 #an:fermerS I=-Ed• ! gleguEE.lit ! /,p he•ing FWI 
inc ne.ork. The fir/phase isessenli'llyo thy*n Allethine I Hydrogenl 1. lethane&/.ne 
miewof/.ailoble,ntorm/,or -hess,n// 
os m.ch a. possible of #e follo•ing i. 

8. 
S•e© T 

Bos'C ncmep: * informohon{.mll.fcnner 
and Ip chcnger 

*2 

Exlerna, a' 9*sc#,or . F 

1- ,1 
SeD 3 

Review oloil ov'ilablecocurne"ion, such as. Fo 2 MAsignotutsk•k•*I-Inners. 
• Factoy res• repo# used to compere ./ 

cu'%'tes· res.I aid operoling .... 
• 'ic/sing sped,coho• 'sedtocorrpore 

tocurren•munulocluring ston•ords 
• les# resulfs 'ejeciricoe and 0,0, curren 

daican 
for indul 7 norns. 

Milobilily ord per[ormonce 
• '¢oinrenoice pioc'rees 40 ore -ng 

eccmporedtojookdotobose 

you m..1 

Or,g• 
ammodihc Fig 3 . ,2 hu,h a;,0•5 0 ... .tes r.. 

rol€Qf•gl•ggererolly,x,De,led 
- 54&,or lu;, leve/changes in loult 

·Ot,11' 

• Locd,ig· Jtedtocalcula/losiof li•e. 

Sep 4 

Consuhaion Mih oil 6-/H involved in 'he life 
monogerrent 01 tron'formers form'c • ir -ag. 
prrof ·hisproce. in 'hot Ihis 15 0 graol scurce 
of •Mormohontho- hos */been documented 

Dep 5 

O.line •esting 80 4 ./.PI.I. 

0 0,11 quothy irace•ors The 0,4 qualify 
Ad,cobfs 50¢h 1 roo,118 Orom which 
reat,•e 5Mura•lor is col¢Lloted•. oc,diy trans{orner•.Asibeinsulatir•g lon Ind nolenosin con also i. le 'lk 
d electrIc streng/. and irter[0: lol tension a ·ronsforrner oreck down due to 1/ermil hea log from .$•, Flux, or frome ionx 
oreexcelle,Ind,colorsolage,ng c, i Poor and electric# slresses. ggieous by circulaling currert. See Fig 1 
resulb normoll, resh in punlicalw and/ vroducaa/ forrrac Thet,y producs ore . Jo/1,3 discho/e .cair 96, romfoimers 
oregener//lon oftne -ronsk„ „er oil und choroc'eri5,•c 01 tlie ·,pe o· i,icip,en··faLIE 1,<e "er Figh.v cltage sub•tohor 
0 gome coses cd replocement condilion Ihereby giving eorl• warring equipmenl 're ex Dosed to eleclical 

• signs 01 0 developing fault ihol is an Pope• c"ddio•. The concen'olions of mecnor,rol ord ler,noll,tresses /5 
$ ezcell. e ppef deg·cdollon Droduct 2.·u krol tr,ggar forfurher Investigollon well as K onmerilill co,irli,lors Al of 

The 
OFAU Doble DGA p•ovice gr irdicol,or 01 the s,gnoiure ooirn" Ihese slicsses con act 1,5 ccrele,ute ·he 
condiii" & the 'oper HoM,ier, ·here anclyse CGA ie56% ap•b, ng dI" aeM•ralion ./9/,(,1,0/ Jnri he••e 

ADrIen of ore a number of fodor, that i/Ivence faulls, d,Herent,•te among le eleafical Integril 01 ih„ HV equipine,i· 
40 conceilrotion and stgbil,Ic Imnic ther:nol, dielectr c or,d werheatirlg event,4 "dirg to failure Orieci'on 
COm.*s Luch as 'Irprrnli,Af·, meo'i,remer,1 0 .•Mil type faults ond 05 well oid 

os stro, Firg d'chorge 
01 pape• "ad. oil freolment alr The PO]p•nornt,na.wnichr....•01 The occuracy 01 the signoiure potler,1 ·,sul:'Lon Jeteriura:lorlitoi• use of ·he rote oi chonge irl 2FAL lutlial pruvide e/fl• incracies subslon i/'y wil DCA h 9•07 t•on Ihecorvergion of // lodegee <rng of Insu(•llon lilure. PD occur• 
of polymensotion ..ls,n/,1 0•ellenl I Joffored 'IR),con· IRscan,lng Involves „hen 11•e electric |le[d 5'rel,gth exceeds the 
Indicalor of poperogeing .easurinQ ·odioled heal, no• cnil'a•• 'reckdowl 're,/41 L. c lx/lised po.•,01 

tempecature. 12 is elfecilve ,• ind,co·Ing of Ike ir.SlloN f g me.teril resulting ina * Dole /GA srgno•ure po#er,? Dissolved exlernal loinl Issues. bushing 'op Iccallsed 11 col·do,•· I inse•a••on [o,'0 
gos ono|ysJs DGA) 15 tne single met proble,ns, Dillevels n bjdling' Ind pcper Ikgt•esults,no£,••I•••irre#. 
Impoint test perormed on oll; frorr iu]Lolols. hlo•:kage5 lil rad,olors, fon Tyowal PC foi;ki ore 5nown i. Fig 4 
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111 lili 
• Le'llge reliance 

1 • ....III.... 

• DC winding resistonce 
Exciting curren' 

I ....M 

Rescoing:he fec/,cm 'c / 40, 

One elimo«linelessi p/ond /9 
therm/1 ord dielectric concitien ©{ eoch 

=-3 6. tronslormer cgn be re·5cored witi greoter 
dajo I The /-.coring no·N inclodes the 

6, 5 Phase,ie oises=men#. mechcn,/ condifion 01 -he t.onsformer. 
Willi le fi,nol scoring forthe condi·ici 01 the 
* I•ie,100, lip|oce, 0./ ril:&/ 
trons mer conthen be calculate¢ 

Ou,comes offhose 

i.lilii'1111 
ha 

On,e he res•oring ho• *en completed the 
f Ilowings rrode evide' 
0 High risk gransformers in terms 01 the 

•elecir ,_, therrnoi <nd niechoni& 
mon 

e accurate overal condhor as j 
ultoftieolll,netests. 

n action .an in terms 01 'nits the 
..ereplace•ent reoo,rormoniloring 

i. 840 10·11 *20 21. 26. /5 .. ..18 ..50 - The resuts 01 Phase Two assess'nd ore 
rrefely added,0 phe Phose One essessme / 

4 6 T_le,ner°ned,•+NbuT,ori. Nales rhedn,poj,7,nWoeurcvcsobl•i•ed eThekwl/1 assessment 
60„ I. tans'reerl'oma'r• dal •he Will .SpedJO , phohe) 

[T. hos cl„ ermy perforrnec the Fhose One 
ossessment to oll their power tronsforrrers 
Eah of the ossessed Imforrners were 

90 .cored u,id ror,•ed in term5 01 ris< of 
10,1 .re In w.dtion to the risk of loil,re 
recommendolions were c|50 formi|ofec 

. 
eitiem perlorm further te:ts to •sceloin Ille 

/00 e:der,10{ ·he fo / / // immediote od on is 

'Lu 1, ii''ll.:1 1.,• 
ABCOE 

.I••Ir,r 

Ag 7 Tror.Mirnui -•Jfodurel 

numer,•al SteD 6 sce•I,•gs,5tem ond IT i' l•,ssum Ih•t The Institution ofeertificated 
deler,Tll,les 11 e p05,+Icl In the "le•gue foole Mechanica] and Electrical 

C),mro Ir eycl;ut•hor ol phose /•le del ono swn,nonsed 1 C red greer colour En#irieers' South .fr•ca 
Orce oil Ille Ir,fornrollon hos been galered Maf.,clighicode Ishouldbeemphos,edtnet 

andlheonline,•pe,forfred/ne#ansfome 'hetcore-inootpermole'.eviewedos Mariana Ia,obs 
Secre•i, 

m #er tie goied bosed on cond,1 or All newd.10 5 rradeMiloble. .=t//Cuunril 
Call •27(004 778 8888 unils ore ossend n tem s of design g·oups Phase rwo Ema,1 icm,•sl@:cm-Gaorg•., 

wril'problerrs I.erollconditon, thern,DIond 
This pho" is o N.prehens,40",10 "16 01 the 1•1& delectriccondition E./.5... h. ils'wii "wu,4 

tfor5torniey and requires dine ·iling, The 1 h.' Ki•. Mer in/'11 
Even scol · I numberberween 1 Inc 'OC •11.53! 1,-m•2026 

sionduic) c./|Ii,8 test5 ore cs 10|lows: 
wilh summoNon M• 05oer I wi:h a 1 00 score I.1 -27 •61 5 4- 

....ied+hroughandecii,recognised • Folerolor//copacir•nce 

1 he fes*ssessed using 1his sum rif the • Sweep frequency respollse onolyM 
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required·/redu:e·he riskofloilue Fig.5 5 
01 2/ocrof 'he sumn¢7 0/ Ihe "essmert 
15 given belom Tne condilion oflrons fo mrs 140 

was assessed in terms 01 their thermol aid e 120 
dielectric condilior 

Tmis6rpier.in/ge 4 
The treolment of insformers by gge is c 1 = 40 
•oltsr of Dwrier's irtemol policy. The uge 

I I 15 20 15 
of o tronslorrner con hove 9 number . 
foclors,nd/ing-heelfe/or the wechanicol .. :AIR 0 

slrength ct tke transfu,rner's ins,laijon Ngrrill D-clri[ Thclm,1 M,• Ful=, MIgh •kletule H•Acid:ty Sny p,-9 
oid hence its obi il to withs/ond coinrron 11-11h Conditli,n 

short circur forces that ¤·e irheren· in c 
transmi.ion s*mi I,rtherconside.ton Fig 8· Tror•io•ner cond:*ort *ion 
is the relatign5hip bel•een advoncedpaper 
agingc,natars-•cmer©ge TAerelabo•ship 
between tne oge cl the trans-c·mer Erd i s 
pe.rmonce is o .Diecl + greo- unce.i. 
However. couoled wl Ihe 0/er foclor; ¥i 
11'red num 'e fro•54'nier'' og€ cci p/y ..7/, .EES El an impoince fole ir fisk decisioh. 8 is 
common inowledge thol Ironstormers built 
and de:igneo in le post have prover to 
be h'g/' re"Je w#h o low Ii,ve ate ter 
mon,decides /,introd./•,¤nofcdvui, ie. 
compuler programming forcesign purpo• 
have resulted i. Modern Ironsiormers toving 

Fg 9 0,/M- .os:frs 'sk a low loeding copablry However, i, is 
nol,ced tho• older tronslomers ney lock 
/equele provision toi 18¤'Dge flux O ld 
hoveo higker orabobill•y of loc/,sed •hernia 
peblens Funher ind,slry stondords ilEC - 

oid IEEE) 4/ revised to ensure greoter 
d ulcuit r.ut' Inr Iliodern Ir[]r,slormcrs = C = 
Fig 6 shows the e-E 'ror,/0-mer -- age = ====---• 
dis·fibution 

- 

This age dislribulion ·or the Ironslorme·s -: 
is 

#p,co|ofwhotis sean in„thef ulilitiesi,//6 --. 
Air,=015,iniars,ze. lha•/f eTE. TheeTE --I - * 

- 9 hos c. 0•e,age Me of 29 ps 'is -- 

averoge lile is olsoin lire •il induerio norrns -- I - = 
-- 

(ut,lilies ./. 5 mi;orsize / ;h Al# 
Fig. 19: ./brle, 1,00//de• 

There is loige,nsta'led bose of ,raistorme s 
#01 ore beween 20 ond 40 yea ·s old with o 
further 5,gn,Acon' pOp,1,1110,) over 4 C Yeur& 
cId Thisis u clairind'colion of w og ng 
02ett*,se Duotolhclong 5er,ice IWoofthese •.Tr¤mforme, manulocluier (OEM/. This orge 76·nber of OEME -ts 

I I f mal.lenonce recordstr /,gl•,f cont oging fronsformers Iralslorme Ile' 
The Place of monutodure or Ille rronL,faclurer di•e,ill, 

these are ,©toccurole os l inionnolion Irms of des,gisor,inige. 
15 0 key indicotor of quoli' reloled 155ues 

rl,anogernent wos nol odvonced decades The ide,itif co+ion of dominatirg deteriorotion Transf/rmer fuulls 
¤ge Mc»nonce 10-hes were {]Iso of t Ine and lo,lure modes for euch casign groul·/ 
based rig 8 Ilus,ra•es 'den·illed or re.......... le' ciffeion, tiull' ....e' rn/nulacturer Inn be used to identifi '18 
. .<I i•ot ore '01,5 de fed lo I signifiront n,oirihinance i increaED ·he risk / osls 0 

'phnim dic,g•ost c 'rolegy to reve(]| the Ir•/sioirl.' Tlle ./ ' and higH probabilily o{ Lilure man.foclure .os ensel of {ci|urenodes 
06'alned from 'he trols'ofrrer wne'/e 

unher, there 11 07 increase in 'ron ormers -folsformer' 01 ¢h' some mon afocturer diring :hevisuo' 1,/ction 3/0: 
betiveen 0 to 5 years cke 10 •he replocrn,ent o r,d of „i,Ti„ des,g, [bused cn the se.io[ All 

result •,arsforme•s¥ie. ploceo inlo Ike .... poss,Ol? rke I {Gil,ir.5 / Mibers]I,o•esho,·,niohovecommoniaull lellowin• 
con(]itio, cloSS,fiCal,0,1• 

o.derlroidormers.Thislsogood rld,ca,of Ar//e·,slics T,ellee, of eTEtronslo-efv 
tfar,Ormerfo l# anincrecseilldemond os shnwri ,r, Fig A ccrnprise5 Ll, ·5 from 19 • Normal Tran5fc,Tlersinctoreconsldered 
of elect'icil d [fere/1 Ing,nul equipmer,1 mon/foclifer5 I be •n ,©.me j 0/e'e#I 
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Landis+Gyr E460 

STS Smart Prepayment I Functional and Future-Proof 

Open smart prepayment meter solution 

Landis+Gyr's E460 meter solution is the answer 10 Open international standards 
advanced smart prepayme/ metering needs. G3 - PLC 

The new ganeralion E460 .man prepayment meter STS prepaymenl standard (IEC62055.41/51) 
solution is rich in funitiona]Jty and offers maximum 

Interoperable IDIS standard Ilexibility. 
DLMS / COSEM communication protocols 

Specifically designed to work with open standards for 
prepayment, smart matering and communications, 
it provides a future-proof solution that protects 
your metering investme. 1 

Open industry standard, G3-PLC OF[)M technology for 
bi-directional communications between the E460 meter• 
#18 /160 Customer Intellace Unit and the Data 
Concentralor 1, •26 
Split metering solution, which typically consists of two 
parts the E460 meter and the P160 Customer 
Interface Unit 

Communication between the meier and the Customer 
Interface Unit is by means of G3.PLC using existing 
household wiring no addilional communication //8/ are £1 

E460 required. 
-,1 

The Pl 60 Customer Interface Unit Is typically installed In 
the consumer s home wherever there is a suitable 
electrical socket outle, available. 

Real Time Clock and Time of Use - enabled in the 52 mm"rn 
on-line sman prepay and post-pay configuralion modes - - MMCIJGJ 

Supports the latest STS currency token specifications a 12133; 
Extensive e-metering load switch control functions 

P160 including power-limiting capabilities 

Event triggers and fraud logs 

Various conl,gurable load switch disconnect ophons 
as well as remote disconnect arld reconnect 
in the on·line mode. 

landis, 

Innaliageenergybetter 
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o D,elec/e fouh Tronsfcrmers -hal are losses, reducing insulo·im strenglh ond Asse' 11-agemenl •001 
idered $ have ione formolporlicl inlroducing le -isk c b,oble formohon 

dischcrge which#as de·ected by DIA dunigoarlcad. The dola golhered frow the honsformer 
ond RFI sconfurg conditior ossessmer, m I further be . High ocid,4. Acids in /0 0,1 ongliote 

i Thermo "j The Ihermal i o,idilion of 01 oil decomposi-ion/oxidolon coupled wil, on implerrentclion of Ihe 
le#arsforme; is=sed bycons,dering products Acids con al/come from pIa"·m to in-egrate -he onlire Ind 
kults thor resul• in eicessive •emperature eAernol sources such 09 otrocEoheri• off ine •esting doto, online moritoring 
•ise in Ille insulolion ero•herpom o•tie conlo-Inct on. An in:fease i·, Ille dato ond SCADA dika into one 
trans,ormer acicily i. 0, ind,colion 01 the rate of ceil·alisec 6.6·em /hcf .vill •onitor:he 

ceMrara••on 01 tkle oil, wfln 5Iu•0 ci . • High IFJns. Tke levels 01 rurons and ine¥,/ble 4·prod 4/ of on ocid /4 'Mociatedv./ 'eosse-.Se'Fg 9 Situallon 
the rote 01 'incre¤•0 01 fbririS bebveen wh ch,s neglecled This con·inuous proces, will De able to somples is an excellen!,rdicator of tne 
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.b»/6-2-.2,42 . na175 5 Ind iesulls, 0, keelaing 1·ock 

0- le o·igin©[ riGk qu•nt f esl .TE I ' 
be able lo uddress & as the, aevelop 
¤rid 'narage plons {or inthrvent,on. 5% 
Fig. 10 

0=- 4.Ul. 
Con'lusion 

Don5forme-conditionossesm' prog on 
con Le eflectively i'·ocuced hy using 
tl,5.0 p.05. ....This inell'Id of 
ditio,1 05sessmen•con & Irilplernented 
Irrespective of the omount 01 Ir:crmot,on 
ET[ h¤s ochieved Ike {oll•ing henelits 
frcm thls 09§essnen' progrgmrre 

Kriowledge into Ihe currenl heo th of 
tro„/,rrers 0/ ident,ied normal, 
„sped and high r / Imn,Forrners. 

. Hoe ·0 'ect,velY res.Jond di „ig Irip 
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, Plan 'Jtlges -or molltelonce or 
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Consequences of auditing and proiect 
management misalignment 
b'Phed'Moogi, Cily'wer 

The misalignment behvcen finan// and per+Orman,e auditing on engineering (mirmlrudure] management 
Increoses wd perpetuales unethkal behaviour. lack of transparency, unaccountability, lack of rule / law, 
unregulated inte,ventions,weakquall# controll. ma•ipulallonol Ihe Municipal Finorciol Monagement A.M'MA) 
ond weak legal proc/0 lo name a few. 

Underper'orming site owned enierprises lonogernert0 |,South/rico,mLwipoll,les Seviie urd Adminis,ro•ion (DPSA], PJbli. 
(50.], InfrostrJaure develop•ents or gccn,69'ton vii·hco„unit,menbersore Service Cor,In,ssion (PSC), M¤rnloi:r• nnd 
con/·uclion pro,ects ghos, Rects, ard required -0 •vrre *he irtegroled developmen, Ev••I„/,on ipro•ide,h y£ 1. auditor general 
fabricaled orogress on obandoned cop,•01 plans [IDQ) Flinson. 2003. (ACn/ ch should De ·ninimising the.nst•nce 
e<penditLre prolec•arerece# p·F er/lt The c u·reit system 01 c- 'popular 1.s p'o•es pre$s occoun*5 and corgress,07© 
appr•,SO|5 Orld •he cJrrelt o•ditlig contr©15 munic,poli•les a5 develoonent inve-*/ rn¢ Orcorporatio,is beturii,rig ggencies •ithip 
gre kiling dir/, lo detect •hese insolven, sbomY ofter rece,vir. g cleul n.il the go,ernmer, Municipolilies lien Ily Ind 
The South Atncon govenment odopied tne undenokeo vadelof,nleslfuL'ureorn,eds, Davis, 2001). 

NoF,onal ntu;tectu, Plon 14!Pl m 20 2 ord cons*rue* or Implemill mullkeled Thesemves/ations ceorl, cemcis,de ·he 
ond Nlotional Develop·ne/Phri [AD') :oc,/ ond economic developrre,1 proleits n·,sollgn·nent be,weel auditing ord prolect 
w,or, b 2030. The plons oie ninwd (11 (All™en, 2002). Ever, lirancle' ,•8, monogimen,1 (engl,ee,ir@ managernerit 
„6oondIng to 'lhree horsemer {,nequ/ly, n, hcls of rords ore ollocoled of ilve,1 +0 according to Davls 22001), ond noloily 
unemployn·entondpoyer•.throughpbrill,ng nurlcipelilies as equilable sure• for Ilie proectmorogene/buralsoe.aiu¤·i- 10„d 
-d developirg ;nrrostruclure lhol {uslers Implernenation/progrorrnleso,Nd prole,15 /chnicol oud,+ing too Aud,·5 0,larcio wd 
econamic gfc/h•PIC' 2012) Cublnet*5 00'hele' lu#le,mpleme,tollononL pe'ormorce)n•emall,focusonmxoger'en' 
rsk,blis•edobodpolniegraeondccorrli•ale rron,•oringoltheseprolects,ils,·,Idenllhot conlrolsondco•pliclcemo!,er5*h,ddeudto 
/, infrostru 're building ocrc>95 0|| 5plie,85 un/hicol behoviour goes Jrlo,ted ticking boxes'ad mis6!ng cruciale.iden'e cn 
0+ governmert, ·1•e freside,ilill Infro'·ruct•irp There underperforming and fidrIOJS s /|so I gro.¥1/g (o,ker' 0./1 pmed The 
Coo,ilirol•ng Commis,lon t°•CCj to suppocE tic•ing ' boxes proce. pe.-'es .... rn,solignrile'be·ween ¤vdring und e: or,0 - 
•oriugement slructures •PICC, 2012) growth ,/Irostr'clu e de.eloprre.0. This 6reedirgground'orecononx c miessuch.5 

ffoud. deliberale bon<ruptcy ill,ci· fi,•a,itiol #450//ricahos eight,ne,ropolton worranlsrowcountles,woldergon,501,ons. 
floyvs, corruplion, wisfepresenlolion of 3=I. pro,acl 

I Ic,polries Theies.orcnisolylimilodto .nd·esearchillitJI,orstcintens, f,the ecos 
progress, blocrh bid·rigging, collusioi, 

ese, r!/ /I #a 284 municipol ties ! 50/ 09 cudilil'g ond irfra/,cture de•,eloprrer • 
coercim. ond dorloi IMulumbw• 2C12) Alri.¤ Tile City 01 Johonnesburg hn, recently monageme/ ond :tudes Govern„art hos 
These forms 01 corr.9on feed well irk, 

approved r programme called Joz,@work 'o governarce ond oversign, agencesf / 211 er,/ineering manogemen• arld ovd,·ing 
o so oddress•/ /ree hosernen. The Jozi@ provide rlon,lorinG aid evoluotior'. (md 

misalignme,1 0/4 are hard to M detec•ed 
Hrk pfogrommehosbeen des,lned inawo, p omote Eoffpli¤nce wim i,·gu o•¤rv •nc 

due to 1.clics slich as-ro•·Irig, cover •urting 
10 'lign, 3'ppoe ond cchieve gove'rmen eth,col 40mework 'Bruce, 2014) This€ 

0. ",oveir tli•owing" (Brocking, 2013) 
orion'les (,ob creolion. education, skills cgencies Induce Ille Depaimen' 01 Public 

The c.rrent sy/em locks Il,p syron/h, and 
deve/pment, e.onom•, Ng provides o 
vision on where ·he counlry wou d ike t© 
t. in 2030 ond it ser.es as o plunning ond 
progiessmanogemenllool Foribed. 2014) 

r Fi--I--I•tr-Ily 

Fo, Soil Airk' c succe-/[, echieve I ill t-·1 
Ihis vision {or infrgEtructura de•lopmentf 

future 1 
audgel • 

+ 11 cri¢,col Ihot Ihe current ond 
pro,ects ore eFf,=iously,mplerranled 1 SA,p Pl--p'-- 
All proiects mve 0, i.e t elf pie 5et I '..,„. '1//1.m./1•11/nmo.Itern' 
Maives orid mu' De eusily morwl wd 
evalwoled wilh the ul,giment of eng im i r •-- I #n#I - 
mo•ogeme.Ind oudii ng According to 
/'11£/ C,002* •,acl de'elopmen' 'equies •--; 1=LI 
crip. ..•*th Inel,clories 
ond communities, Ike,he· ia ine lorn of : ==% 
leaderl,odeve oi'flle•*rirs] 'UtiO,1/ „paC,1, 

==.pe•'Tr and In 
c•unnp e 

flici Fig 1 90'1•01*e.rmeninii»+gondexpenditrereview.riona;bvbul 
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te /ecks and bolon• es lo effeclively -rb thri figh] gnir st corrupton. unemploy·ne/, irls, Micns it rn,grlt inc·e„e inequolity 
corruphon, unco.er urethicol behoviour ireo Joii¢yord oo•erl, (increose the gc' bet"eer the Kh on' 
m expel car upt o·licial• Mosic ond poll review greed' eivironine' LI•eralure ./.Ii,ii 
Mee. 2014. unoccounible sociely ond government. 

According 10 Molirl€]. ef W According 10 'losic g Atlee (9013.3) <2014M, 4 'ransparong oid rio respectte tve rule 
•milions of people gould -be world c,•izens of Kighly COM pt counlrie' olten oflow. 

encoun¢er adr,In,sfrolive corrupilon in fbeli bel,eve tho. gwernment efforts to I ght According to. Ccroiel ord Kkhk--- rol dily irterachons with piollc 'e'¥,Ce' arApNon ore Ki#e South Alircc has 
South A;rica (2006 17·2/, fhe /Nowing or. flit. (ve IE rated numbe, 69 out I 

the law enforcement ond occo„ibbili y 175 cow ries global y ord 44 oul / 100 COnSequeliceSO•Corruplioi mechonism lo t"/ :urb (or•ption oa•illes U.Sohoron Atrin, counlnes on ihe pubm • ¢ mpedes 'conornic grc.'h (Bruce, 2014. p 51) Dess meosures .ere 
secro Ce.irud o i Pe eplions Indcx rpl] • Itworsenshcomelnequalibiardpoverly supmosed I ·educ,cor,up•,o• fa Soul Africc 
2014 ITrorsporan:, lileri.8.0.al, 2011; • 11.1. i.uges,01,1!TO (Sampson, 2010•. Ir·gil.-rcyond :*unts 
Fcilu 'e to delect this misollgillenl danipc•cy increoseb 

Oblectives cor,uphon elernt.,6 H lie n ra:trucu•e • Ilerdongerspublicorder,nd mfely 
• To :In/,heolt·preod of Iheproblem cnd :ector on¢ might increase the CM ral,ng • It resul·5 In bureoucrohc inellicle,uy und 

develop *Ys end receinnierdni . r. 01 the Countr, [s imcled .mount. / 10 de,worol,sation 
ior g,vein·nent ond outhor,1,€6 0 - 3096 of he v/8 pub'lch ful<ded wre 'rom 60,·Irle we see hot cor,Jption n av 
try anc deve,c' Fol„es to 01 0,101. reoorted o: i,r:oncial loE:e: Illowkins. er, ancie Fron In '051,62'uic deve/prnent 
•he n 50 ignmen] ond oforrote 200/ 20 I 3) Good cudi·ing n,H ces cild cleor Ir, coun ry [jr project construdion oic !1 15 
gove·ronceand pro,actmanagemenl ·ul€5 0,1 behevimr n. c scribed os one a con,ribul,on facc. in Ilip ·nis/,grmenls 

* To show gover ime/ the need for /1 tne 50 uticis {cr oddress,ng [ofrl,pt,¢91 between oudilii,i c rld pro,/cl incnagerrein 
developrrert i·,>grc•nfrws and oollocs Olillman, 2003) -his report oims to ·ake 
I bar,nonise, ·inoncia|• Accord ng to ·he 2011 local governme" 

Fe.rmorce, i, I „ep Urt/, Ind 'recite /,vuicness iJI 
fore,sic, te€hnical luditing lilli budgelharid experld,ll, ip rev 4, 9,0,1 !53 

the misolignnen- betwee• Gud,tlng old 
moniloring ord evoluallon and of le Corisli, alier 'q,1 re' O"r a 1124· ic ipo ty 

eng,leer,igmanageme,1 TheoAcleogress 
engineering monogemeni musk struc ure ond ncloge i•s adrh,nist•alior 

* Sompsor (20102671, ivho slolesthol 
• 'ornote 'he Ind s©cicl and technkil oudit. bidgeingondporningprocesseslog e mm ond pwmen• mis; be mode b 

con·Inl• ty or cl·izen bosed mc il,oring prioriN lo the Eosic neec 5 of tle colrnlor, ty 
understand 1hct crime ond corrup·ion hurl 

Initatives and ac¥Dcole the principle I ane k> promole 'Me sociol ord economic 
eve/ene· li it ofen conducted,n secre2 or 

accountoole goverence,hough pubic developmenl of the corrn,Jr,% One -, h,dcer forn out•or,+,es and e*,sts ,ri dilferen. parlicipction os en-renched n Sou•h say ' te. 5 •'e ovailable in 5•uth Af®a .t 
Afric09 Corshfu·lor, 5ecl c. 95 / Beck·. 8 /' spheres ofg -rrman depor,rren·s orsecticn moicgement de..ces 
(1996) 1, 00/,CU|02,3.veralempiric/'ludies 'ave looparde insole' 

Prob'm shown Ac corrbplion siojemenr impeces econo• -heprocesschculnfig Iconbefollowedby 
growlhond shrinksinves'me'l (Bnlioniesond 

There 0*m f n .d, 6%*,poll·les bowever „ c 11,601•gnme,t Itisaboal/mm 
Femdonder, 201 0 90l· 

perlormonce oud,·ing u,id reporhng process which clearly showq ·he eng,roering 

managemenl 0/ i, 505 0. ellect on ·he 4'5 evidenced ·hat corrupfion can we/e, mrsa ignmer, between finonciol, technical 
econor,1, inlrosrruclure deve comer' d nohorol provinciol and local goverrmen· soc,1 0/ling. Pro ecl wolit/.Ing und 

leadshedd•n, 

Dep•itine••en,0,ci,•Illl•, N•N-alde,el*,mer' full,1 

&' £ · De S<iIP /1 Iniliul,Va •nalogy Ecnion·IC Polilicol SOCIC[ 6'fh,r ' I %# fei•/r•rit• 
A Ir,le,ior/a*ierl•r/sl,Af,1 Ilgh•s . EEDSM X X X X 

A Occupomandrnelio•*Msori EED. X X X X 

A-Pile Va•dol,foe..curl EED5M X X X X X 

R P'lic€t Reve./.ver, SAPRA X X X X X 

S ./.cl Reve/1/ r.covel X X X X X 

T •maM,ne'uri• 05'Iii J: X X . 

All Solcr -al€r h•ale,i Rannwabe X X X X X X X 

/11 SAInr wr,•e. pump• Rannwobe X X X ? X 

In••I Se!01 .©fIDp Rennwoble X X X X 

E.om Cool und die.1 l'om X X X X 

ble) A©,ey.9. r•vigul,1,91,ie#,•,re•,LI]*ddmop•enkdoppofful#.,as,Ave¤ndliag/Na).There,•mo•ylecl=.Iut.•N•o,d,Me 
4" . ea•,edJy -lae •koce k•hiluruw,e5 1, jimJIed •rce r,TGW p o,u,8 *HA uncler rhe m se' gr•men' pAM, w#,pieb, p,urr,s •re 

.adoedeldcdfur5/''Mde,«irrer.i /,5•IN Jwindiely,I.cre-/JJ'exienio•ihe:wJ/•o„rdemic J•/ce. 
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evol,otion. The slructure is more / linonciol 
reporling. ·icking boxes and complionce. 

Fill r-=-1 ' c.mp•- 1 -r e.:mua ... 
CurrenTs•Ims . uiuce5' in Soulh AUo 
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foll.w·up cre.. .eli •nme'wher. there (,hrouch j board of professiona 3 05 locuseonthee,Periencesofold,ri"Hizen 
is little chance 01 perletro.I berg cough propost.dbylli,spopen. DPME:,ules,hot n order t© 5·relgthen puolic urrountabilll,/ 
ond pinished for co wii on To cne, ge Sou*h Af:co'$ dennocroc, is lounded on nild Ar ve se™ice del,very improverren/ 
behomur Ihere mus, be mitigal,or prirciples of occounioole rrecsures go.emonce tlpM[,2011.7) 

.no pul,Ii, poiticip¤·icq. Se•jier !95 of in piece •here./re i' 01 leost'-hre¤lot 
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co,uptionmeybec scovered The seventools i· , /nco (1996) 0/.nes the principles lo in shaping wh" s nor,ilu·od. how "4 
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Tangible benefits of implementing smart 
metering technology at City Power 
4 Mdu Nz,rionde, C,r,· J'ower Ord Joyesh /hu, EON Co ny./ing 

City Power has identified an in,rease in the energy loss Irends experienced in nxer.1 yeurs. The revenue loss 
equivolent of :hus ime/sing Irend has reached signifiiant proporlions. In order lo oddress thts challenge, Cily 
Power hm launched the re¥enue recovel programme (RRP) which compres of o series of inhiatives /med / 
orresting thistrend. These iniliatives Meto be rolled in coniunction with Ihe exisling smarl mele, Implementotion 
plons in the various customer segmenis that are /0 be targeted for loss minimisation. 

Th,paperdescnbes,keprogrammest•tegy, suppt· 'hereby DIE* o grming Finolic,/ Sn:wl I,iple,ing ledhrclocy piew,1,6 0,1 
ploried inilictives, Inplerne//ion cporoach b,/en for imwioolities. consui, ers ord tie ncoon Jrity for o oorodgm shift ewing to ils 
and tfe key Dereits to be reolsed by action alike. abilit, tc •uppor' vofiousospectsolelectric* 
embedding srnan metering techno|ogy k> 0..,0 dislri/hoi th,5 si•uo#ill, miricipe.. mrigement to enhonce cugtoner cre 

combel fhe cha'!Drges loced. Key highl ghts cirremlylacing o lorge ornom 01 inier,lo, service, Inprove relieb, Ily, combot cnerQ, 
from themp|e•enta•,or gre /|60 preser:ted d exte·nal pressures Ihot require +hem theft cic improve ellicierc, inoperohons. The 
i. this poper to Improve Ineir revenue rronagernen• increaseddeplcm-of smonmete.Ingond 
Glooolly. inse'limated 'bolelect·cul/6 0·actce'. Poo. revenue w"agen"t ir,ic'grdtochologie5.olongwilll·heabi' 
lase upprON,motely 585 hillinn unriuully cw 9g h•ls rftslrited in on *cosing level 01 lo leverage pierful bick offiw dato of}ol?si 
to Iheft o energ, re/red services Flip||ed „,r,Su,re, dob: whic h triturn has res//0 rom such deplcymenls, prc.ides ut, iNes wilti 
bypooreconorieEd ncreosed tecnrico inthe inal„lily / Inee•fhe mini.ioully's newopp¢/nites forde,til,ingon/nalising 
5-4,7. cnmes such m neir Impenrgurid obligolions 10 Eskon. As 0 -G ill Eskum eneig,divers,Qnrilthedlitfiliwil„, lelwuk[31 

meter 6¥possing ore becoming my ·o is Ihreoter,ing i cut ©H electricily supply +0 C. Powerls exoerierKing on increase 1.1. 
commit, luctiweinnolureandhordlodetect the defoulting vic-litieS As elecile, non.lecknicol 'osses ond is f©ced wi·h the 
In Sout' Afrco. 1,8 revenue osses Irribu-ad re'enues ore one of tne mun Cipul,11'5 ke, revenuecollect:on challenge dis I increosing lo the./of I,lergy ser.ices sesimoledto sources / revenue. tnis is on 'ndesirable levels of ...·poyme' energy thell Inc 
be apprci,Tore!¥ 28·bilhon argull, end, sfifus The Ill'slroflor bel¢*er:opsulles Impe/rg w th metering i./.ucture ocrol e-bid·folecoi t•e key bors of energ,loss ond revenue /9 curomer base In order to com. this 
The nunic,palilies #hat The mon©gement thal fleed I be n tgsked wilb malrogec cho lenge, City Power has cdopled s Mn Actively ,n ords, 10 unlock l ie bene[.1• crihcol 'sk of energy distnbution k> Lei metering 'chno|ogi i. con,Lnclion . I realisal,on phise .F any ilitic. ve / be the grow,hr rbe econorp, ¤re 6cec .,ih core,ull• de:,sec ini•lotives 10 combat nci planned 6 dilem•o of 10 :ounter'holosses oroblem. 

monaging iheir re,enue techn,col losses ond rrprove 'he over¤Il 
sfieorM eR®cri¥ely In lerns W =009,ing WAe,1 fhe koy nrens wthn re,e•Je losses so•ice deliver, fc rheircusiolriers Mi c,fr 
for wha· i, sold versus /01 has bean anderle-gy 2.esmr,£,geme/nierliciraged /+wer lo,inchedo slro*egic progrorn ne /00 
supplied. Only e popion of the rew,nue well, uide·plnr ed hy 0,1 ef•ective soc r the ·Revenue Recovery Progrrm·ne IRRPI· 
lam due / fraLd is ever delacted usir,G €]worerimaic:hongemcnigement#„gh in o bid M implement o Series *Indlative. 
his-crically cvol|oble de·ection techn,ques Ihe numefous bal,/i„ o u ful v knct,„no• desigred ·ospa• ilic/ 4 ( or,hnt·he qcreosinS 
[51 This threo Ins 0 1 minic Da Ii#'s ob,1,4 fo revenue monageme,11 volue ch. i i wiln,i . t'ene In lo,·:es. The RIP'' niliol focus IS To 
properly irvesl Ir ,}s systen· and provide Ible mv• CiR/Ity a'e visibls. te// le jorpe power Lisef LPU: bose in order 

to i,la;,imise the in'pocl in th,5 cuslo,·ierclos5 

Cily, power's revenue -overy 
• M,le, lar,4,rne. A I. programme 
•....... 

• Lo.1,1 Identii c.i,on & . (_it, Power supplies elect, i" +0 the greoler 
Nor,rull- un ol•o,resburg me*ropole d Is foced will 

- Imprn-Ca.... on increol,ig chollenge in 11 i reolisohon of 
Improvedeu,lomer /e pie,iue owed {01 ihe ene,gy 5/ plied to 

I c.som.r bus. I. s Ilse evi¢«i•, in ·he 
./ im.....Me... Incregs,neeier. losie#*/blhospeen 

. Viabl• inh;t.ue•Dre · D.,Minle,nen exp ri l rin ced by 1 he n· J r icipol ll, r the 'e cer' l 
Eipini,•n Colleit - 

I [inincial yeor• Ene/, hescon 0,· delined 
• Ir./.-Lilic. · R•duc/•nk,1 

Istie and•••leal cl.#lor/ 
Los-• mels,J'eme'llenergy 

· ./1•1!via... ourchased versus he energ, sold Losses 
public ore comprised I two compone- na'nely 

• Imp-ed municipal lech,1,/ 0,0 0 lectinic•| |05'es. Technew| 
reputation losses nolumily'ccur••heneledricol energ• IS 

lian5fe fred from I|le Source 10 Ihe Id 'it· to 
fhe mi•fonceollheco•di,=10, Non teck,ical 

Fig 1 Key 'cus creD: and ber,Al, I e-ul 'ionogen en, Issses ore cou5ed by ••icns eoernol 10 1he 
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mefec ro|| 001 orolon·,ie c •. i•1• I o.er 
City Power Non-Technical Losses - Increasing 250000 smgrlnre/rs iduding ippr©:dInglel? 

Trend ) 2 000 de..Imp#ws in c 3-?ervpro•omme 
30.096 1 c ining For ./.pelion .tne e.ri /2015 In 

27.21--1 ordertoensure-hotthe bock·end,5 monoged 
25.0% efFecl,•ely, t•e meter dc• Irluluger,•el' 

s,slem •MDMS i./ .c been impeme/Ted 
19.2% 

200% 

14.2% recek,ed {rcm lhe smort male'. T!,IS furilief 
1 • 

..0% links OF ·O t•e olher,lon ton,ig •i j ./.9 
s,slenis wilhin le retail servic•s depuil'ne,•1 
This iii-egroted system wake. pruvision lof 
le loel ..urr•rsto /%rer lid ir.nuge 
thei• consumplion sk:tistics In ieul I lorie 
dedic/ed vb wai Corp nu, cal,o,i will- 
dorneslic cus'om•r5 will ¤Iso oe eimbled vio 
SMS tc nolit ·hem of powe Iler,Jpllor•s, 2011/2012 2012/2013 2013/2014 2014/2015 e.sump-ion reducticn reqi.5,5, on d prov'Sion 

Q1 c-blling re/ed ilitioi. 

Ag 2 In•e•sing no, le,ho wr los•ei · w,•d he smart meter,ng technology will provide 
Cif, Power with odwnced meter, 36 201](]611 ly 
and sorre of the key benefits 10 6, rIFrive,1 or. 
• 'frprovee cojorrer ser, ice, Accurae 

meier re¤ding, reduced call 4/4 
111• on derrand data occess, pmod,ve grli, 

manitaring and support 
• DS'ion operolion' R.L.ed 

outoge times, reduced .. 0*- 
d spo.es, dire'l Lomin'/ collin fo 

I.PU (4 200 cullom»il) '201• cuslonier5 inhomed/ices, energysuppl¥ 
17%of Rev,nu, mar•gernent 
1/8 41.1 

• Re•e""Mhoncemen' -ime pf use 
bil ing. remole disconne:lions, improveo 
melerreadings,/isl,cs, decreosed meter 
re©ding costs, ,+ oc uol e,Denses 
sope piri b bour e. penses. ve hiclerol 
c<)5ts and cuslomer slipport /05/. 

Reverwe Fecove'proommlir IRRP) 

The re,enoe recove. programme "s been 
strolegically launched by Ck, 'we, wilr• the 

Fig 3 •Jiy 'wa• Cgllorne, 6,•se o eQKJown. prirnify aim ¢0 ensure imoroved reierue 
retovery, meter reading //rmarce d 
o reductio n n the energy losses liend The 

ne,wc' ard prinicrily corsist u f energy Ihell Cie 'wer snar, me•ering progromme "Paim/0 8.-GgeS;./. /ne"melering 
m" in 'e bil ing ord ·nelerir,g sy•len 04 Power has pioneered #,ie large rOFIellen/,ion progiummes »•hin Cil, non·Monce N M ond unk,own ele dric.1 Iwer Ind "mbire 14 eliors scole i'nolementorion in / a bid to 

si,w, connect ons Fig 2 p.ovidesor ind.(/ ineler,ng or of Dellerto oddress tnese 
' Infroslructure,n chal'enges 

I South Afric,• Tlie incre. e*,sllig ng Irer' 
cuslorner base e*ceed' 420 000 activ F 4 4 repreepts o snopsiol of Ihe "·ious 

As can be deduced -Fom le gaph, 415 usforners ocross the d,le.enf :1·:510,1€f ndi Jff .·05 •har 4cve been dcs,giwd ie eadres• 
incieosing 1-d o, ron leanko 101·se• coleqorle5 ond or.·4 gewerate. 0>yer the [d'[feren' cus·nmer .Imer,i• 1. 
Is inmense as t .well€/s tie 'urlial o '12·bil lon n annuol fevenueb. Cily Power's targeted..Of'Mpressenhance•ents' 
Cif> Power . on orgul.wion Herce i' chollenge5 Include meter re/Ing, revenue '96'enl'nteg/Immqul,emenistosteml 
required 0 5/MiruIL 5111{1 In appreoch recover• accurote b,Ilirg ond reductionol o moss,ve "ouromme of th' ratJre rhe 
orid drostir chmng® In djrection I sal + ric,i #ech„kel Mosses B i,ry map conpays $he dil/ren, 50·ases 
0>'uniallon back u lhe poth o{ fieraol "e progfi nme or,d 'e ini;'Ulives ¢hot A li/level b.rkdown of Ihe d,4/en' susla,nohilily Ir, Ii®• of Ihis situal,o,i, the 2, Ruic S"01"bili'•v int© ·he ·ulure onc ·he 
.ecut,va rn:•i,ogerner,1 0, Cll .wei op. cuslor•ercategories ir Fig. 3 provides o vie' Irlous .....0/(e orels /1 /I. oi l/ scale bv'inets 
I .unc' 01 1/ operot;ons required reve'. Ic.el progrorn.e * the progromn e in,rrds ¢0 Imped. TI1e 
witn the slrotegic obJeclives of improvng Ir 0/ler to lack,e,hase l,sues, the ocoplionol RRP roll·ouk IS 01 m"" e pr.•po.ion: Inc 
'e revenue real,solior polentiol, ofresling innovaialecholog'wdhtheuti|iso'lor,/511,]rl needs,obe,Frplernente'ina••|| st,Lidured 
tbe increase ir the losm lie, d. irrproyng meleringlechnolceployedo/vololrole Cll¥ ard ,(•]rdli,uled {oshion -/el depib u 
mefer reoding perlormance -6 enoncing berappointed,be l·milil collso,t.A le sropshotof Thekey stotislics/,he proqr amme 
the M. wstomer .*e eger,ence In manogetheimplemer·Jtiorofsnortmelering n .reaf 10 I||65tf•te i-: *le in lerins 01 
le proce. *cturew,IhinIberru•icipoli4 Thesmor cosls.operatiano taAI,volved¤nohumon 
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-.----*-'-7¥3 Ig > 
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thereof. Recli•¥ing inaccuracies /•Il iasul· I 
significar revenue reaivery cpporlur tie: ord 

ng 4 0/.wer '.•* • moke sign ficon /noes in the energy |os5es 
meosuremen,5 Tbe re5uNs oblul,•ed •or Nvo 

regourecequirewen-Rthul/ beinwolvedto • Sy,Fer. mim/ches i'4200) o lieter,rg st•/'egic feed·in poinis hove emon/ra-ed 
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largepoweruser(•PU)ini•ellves location) behyeen Ihe 6,Iling sysle n oid be nion,·Pred 
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will ' lhe funttionoli'provided Dy smcri Sign,ficort volume of City Powerfs CX,5]Iflg consloni rn¢* / 01 melers dru 
liletering mchnolog,ond proted* st•cturas. Ict cL5ton·er bose liev 9-e lilly Thesegmer,1 Tunrhonol is •ornpribe,1 I or' 
Key ir tiotives are give '*it Ths,nlio•,"isspecif 0: over 151 000/Listorne'yondc...les 4 

locu•ing on the *,pmen en, 01 m.,r. cfprocirnotel, 30% / 401/ so,es revenur• 
LIU.ir,ing pe'l for tie municpolily The foc.ls on Ihe 
-he LPU mining In, ,¤tiveserecenceDIuol rd 
such lho· Ihe ¢ci!ov.i ig ke, sb,eclrves coi be %©wer uiers e-onents (R•,id. milli.n•, 
enola €ape,• OF,•. Su•Ir.Inabillly T.t•1 

• Top 200 I. i . riers lull de'o,ie 1 • 100 6€0 20/ Ill 

Quci} 01 ali ar,ponenfs of c metering Domestic ,n• pre,•id €,il ,•m,•nen**Il-§) irs,ollotion includirg Fr 0,7 Plcnt 
wirirg mel' progrorn n,/ doll Ind Cg. e,L Opel Sul•inabll,4 T.1.1 

* *co wifii eoch occuunl 1150 06 1 ™1 1 >46/ 
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Ini•i•lives T..k. occulite (ki!•1 •i id czco'cte bill . T•1•1 
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0 4000 iMMR inerers o./Ed"r]'15 

Foulk findinq ond fle!d nomolization L°U loz50$ 0•0... 1040 

of meters tiot c re offlire .,•• 1/ng ·he LPU.pdo'lls •0130 198857 
correctiol, 01 insoll-or Nal, colleced -- 

/ 'he filld The o.lui o.,is exercise .....'/convolic„S 139 801 

is ock,role billing up oad files -ilhoul Cleo.3udiT 46574 

exre Ptl•ins Lurie,•weruse•, 3I•lf €,nipl•men' 
• .U kilown issuel ...3//1 0 9/0•Lp Res,wrie Num.Irs 

I LPU -us./ers thol njprooched 
D recl,Jis 4 City nwer with krow, under billing 

inloll©Non'. P.cgfommernor•gars 10 

•keihce370|| 97 
/6 up/od 6.8 

Fiald:upelision, 40 
The LPU uplecd 'Iniliolive is limed I Field c....aors 265 
normol# = *01 succes* Moin-loc• s. 40 
uploorl•ng d•e + Ihe WI| i' sy'em TI·e k' 
obieclives I be/nvedore· .. ' . g••i,i' / ine RRI 
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comoleted in 0/er / ro/'ve the ssue o{ 
dop[ cates d H 'event est, i,olion'"d mise 

/ far 
Owl. 10.....tion. 

Aoles.e s#•c#ures 

The in,He oro||©Jlproleclivestrudure: 5 

theneterig infristructure re'des i' rolus/, 
F nature, wilbstords *Il inlrusions oic is 

monitored with eccess cordr¤ inechon •ins. 
This aporooch is expected to dro:1 ci/ly i ec.J• e 
'e energy theft exper;encec and mo,rilo„ Ilie 
Meanly + le meier ng equiprT•e 11 

Fig 5 shows tve I„011 me er ond proteclive 
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F u 5 juo. Emn' mpler o•d pioie.•i• e •frl-,9 dorncin wher,ov eacr, Ddlqi.Al cuslom- is 
p,ded wan o dadicaled dsmon# ine/, wd 
pruledl.e Ini'lure 

1..31.- 
In ·he domestic sedor./or o. He•rg m.lers 
ore used •0 no.Mise ke irsjojjotio is in o,i•' 
toobtoinall:hemeosuiemenlinfcmalion Tlie 
proteclive #dum in this domain can eod, 
house nu|t•ok meterS. This IS pomeL of '5eful , 

Ln L•on oreos lit, Fewer's slraleg¥ 10,11,il,Tilse 
caa rel,led ssues ·or'he lechnic,ois,• to 

el isk I thege 5truc•Jresolsidel ce•pel,85 
* povernet ef• curn,9*•Fi *01 Ji,u• f£,•i 
order tie munic,pol oie: of con'r' T,1,5 will 

i.'AW#* 1.44· • 110 = 0(30 assist •n lern' of mir mising Il•e ar:e•s 
of ./.eter,/ i,ifrolture ti• Ilie /'151ome, 
and limil his oppo bity lo col cenl u,iy w-k 
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Rear Je recove7 progrolime ..rfum 

Large.sc/e p·ogrorrrres 01 fhis -wre 
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to ;mplernertalo' learns, dispolch 'pdales 
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Ht NJOIT Excculol Box.ECUION Flfl04£ Gddies5 /bed *ormaticn be ng verifiad 

anc correlated This siep mus) be completed 
2 I. ·c Ihe.j. ./*Is be ng put in oloce 
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corried cuzin faris oisys/mve·dicalion. god 
le oh,s,col 'soectsol le inslollation•. This 
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en.#ful .ve•ue $tlams b Ine /1,' Fi•85rror,mnmronMC,LJripvir 
Sys,en. 0 ///s ond in 1/ ce confum /„„1 
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load limillog apcbilily to be deplaYed in the moir •croly •uoply 10 Ike custs·ner ccn/roim. The lon/r terrn pinn Is to Foll 
ihe Domes·ic cus,orner seginents. Tile 'llen' Ancherappor'unil is pro¥ ded w,Ihin Ine nr:/ out e,er 450 000 smart mefer5 which / 
of the cad limring strolegy 5 10 Prmide -mir.Aes ·0 reduce the loadnnd focoved s goilicantly increoge Ihe lood mal¢ cor be 
cu/mers on opporturn# to mwigate /e lhe wpply ond mon,lor ·he s,Tuolion It the mode ovoiloble thro•gh lie load brriling ' 

needbrlood,4eddnibbed.ployedduring Icud Is w,Ihir iLa re·quiled Ihies»d le opprooch Hence, as h smon mbleing 
siluo-ions wice energ, Supply condruints eleclricity g@ply will remcin connected or roll oul p·ogresm, aroos will be swieed 
ore e,penenced. Cen,n addiTionu benel 5 else be discoM,ected once 0/In On€e tle from lood shed[]Ing lo lood lim,*Ing zones 
to be derived w,/ Ihe „11¥oduclion / th s requirement fo·lhe locd shecding nthe creo os the suppIYOreos ire s/„/ed wh smart 
tech/ogy are management / lood x ·he h/ possed. the power will be overral,colly rrelers City Pow-; M clsr) mbarking or 0 
Cil, P'ower 0,1 0 r•oink n olont lie/+b ond r•storec to the custoner com'·ehensive edUL'•iOn ond o•lieness 
re noihohin the Kibble Mu um demond 

The cpproach provices Ille opportJniti lor corrpolgr Ing bid lo cre©te fre <now .ge 
·equirprnents in occordon¢. w th the 11/rise D No·.a¥ interoction win 'he orid unce"to'ding v.,th custonier int'€ cus c·nor Dose 
¤q,•emel n cad // 70 providilg the choice for 10..ouroge parirloo'loll Ind .Isotion 
Lnad shedd, ig „ necessitated when the po *ri y portic,/0-,on In the of the beriefils o ",ded exerose. by, ih,s techroiogy 
,·bic•r c,"demand •ceed: fte -1/bio Cc>-M *- Ihe custmer J be The use of sovernl pr ril and visU·01 med o 
supply (-u,fenily, lood she©dir, withr 00 SMS anc the CIU, wilh Iho CIJ being pa-lorrps wi|| ensure Noxinum outreach 
Cil, Ue.'s domoir is implernemed by the onmory means for rotific•tior. The Tole cusbmerspric. lotne cu,to,11*11/ 
disconne/ing „ppli tronsformer5 until the Mprocch is cimed to minnize tne Kni/ |rads in Ihe differem cms. 
rrouired qwn, lur of load „/ 11 Lood of lood shedding by ossist,rg C) Power Meter reading perlormance lin•,hng 6 on .tlemp, to reduce ibe need lor to ba unce 'le reg aired lon,1 oloind 
disirinrienlionst,e"ROHocdshedding,by the ovol|/6 supoly From o cujoner Animporton•eleni•,loftheRRPpiectis•o 
mok,11 useof ,""willed b,nar within perspective, 1684/,jeT,"re reduction enabletne,•provcrron·of ihemeterreod,ng 
t•e astomer p•rnise5 1/ o lilli, Cont,qued :-i Izotic' of Re/.non'e ., me alls,ing cusioner ... 
The process commences by 0 5,//1 being crilicol opplio•ces su•h os securil swerns within #. LPU ¤ ad dorre/ic sectors These 
d ki ine cus/-,rer/,OUgh ihe. customer essenic| ighls, chargers e= Clty Power ls two customer seclo,5 have been receiving 
interface un, 11'Uirf 0·mingthernloreduce wiently'es'ingthelood'miling copabilt, increc,ed focushyoligning,•eouiput,oftfe 
theirloadto,vill, rost,puloted,I,·eshold 'he Ir o Dornes. custorrer.'Pu|{aliono|over vorious initic'Ive• 11101,rnconcurrent,such 
moitmeterw,Illher wl'or,heloocto,efi• 65 000 customers which IS oble ·c yield os *he Auditor General {AG, perfor monte 
i,o|,anwoy·hecu,tomef f Me request !5 opprox,molely 153 MW of lood Ihot con repoll,l,g nndthe RRP progron,Fi u lil i,ider 
notodkeredtothes,•lar¢mcierwill disconned Je mode opoil/ble d„ing pelods ©fs•ppl, to en,ure elfkiencies n the opproo(h 
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since •he commencenon· & le RRP and 
t•e c.,rrent 90·us h shows Ihot •bere hm 
been an improvemem in the ms dirg 

85% De/'monce ever t. period ond •here ore 
heo'hy signs 01 further Improvemen' cs the 

./ initiali'.es progress w th the roll-ou·5 

i1 Con•,1/$10.1 

•75% Cit, 'wer Hus emborked on the revenue 
72% 

71% re:lill .·norumme 10 Iri're.5,5 i. revenul 

1 70% I-- 167% - 3 
•60 l.* po-ential os well cs to , crecte 

pportunities to irnorD,e 16 service del,ve• 
ccpob, rvio h customerbase Ell©n 01 tie 
programme to dote hove y e ded toigib'e 
ber,efi·E tothsorgon,501,0/ le Interim resulls 
u• ':evec Ihw5 forcenici••trole the 5ignificonl 

March 201S June 2015 str,jes lh/* hoge beel mode by City %wer 
» deal w I t.e revenue 'Os5 choile'ge in o 

w Oolr•tic AMAMeter ILPU AMR Metels coordino-ed fosh,00 Wi-h·hedeployrnen,01 
s•or rretering ond +he in·mense polental 

Fi, 13 Me,•r rerding pe•o·monce .·Ii' to utilise the dolo on•Irlic5 thot cre mode 
avoiloble, the organisation aims 1© fueher 
*amline ils revenue mon.ge•ent 'civitie5 

the plornli phase aimed ·0 priontise prion,isoilon citeric utilisec amongp le int@ tkB •olore Tnis Wd' e,sLre occura'e 
the cuslomers Ic,· hod overlop, or the differen, inmatiyes Fig 10 lislstaskscompleted meisurernents' billing Ind reolisoicn of 'e 
e:lir,lullo,i rrnor' ind he Auditur G.,irril': an tie LPU &'de Slice the commercemen' o reverue cwed •o the muni¢,poli'y •hol lili 
reDors. Dwing Ihe implemevion phase. me BRP e,iable ••s financial EJStalrobility i• slnves 
in/onces wie'e #e meter readers dent Fied Fig 11 lists the progre. made to d.-c -0 o. ye. 
cus-omer ins/lotons /hot tad poten•,olly w he /sks comple-ed or the domestic 
been Tke inioduction 01 he lo/limit ng iritictive 

t•mpered with weia Fe·r©61ec 13 custorners,de Taere are 5 gnilicon.volumes 
Ihe in o phosed nonner w 11 RRP progromme )0 ensure immediole 9 gniticarnh 

0/"orne"/isdo·noir and-he·e+Iretle 
normolsotion of 'he instillotions The 0 bute loword, easing le blwden of the 

enpic, , will be loeisure sustaiwd e-Fo M 
increased foc,6 cre¤ted through phese s'ppl, cons'roings 'ho· exisl n the courtry 

over an extended period The nitiol roll 0Lt hog demonstrolec the inteNer,lions in kke lest few months hos 'hown 
significan' I·npiuven•erts The ne" s€chan 29 12 sho# the 'evenue recower, ochieved copobility©tlcac 'll,1,1 r,G 'hot con le achieved 
provides Ihe ineler reod ng perforrnince te do·e os porl of the [Pu iniholives 0,1 3• :,117 ·he use of :-0,1 nle/,irg tect'%:01'. 
irrprovenent -iden¢ durl./ls RRP Al perioc. 11„s•oge, lhe vorous „i,NotiveE hgve The opporfunitY far on alteriohve . lood 

begun io goin le repuired 1roction ond the sheddng has Deen eagerly rece,vec Dy Ihe 
Rewli focus creg·ed reads lo be susia,ned m o'def iosiderls of lolwirrwburg wao Lauri pcrl 

to corn oley 'he rerroining tasks Ihot have of Non·/chric'i /'SeS •rerd tho roll 0,1 I h, achno|orr? hods gre< 
beer mwkee for #e RRP Bl promise i.+0 •he f•ore 

The RRP hes comner,ced in eornest and 
8 significo•I gain in 'e p /1 feed-in 

sigrnficollt strides have been moce le dole Relerences 
ie-uvei, irliliotive •s pronipted verilicotion •n ie.nsoitne liela imple•en'o'ion, sys•em Ul litv Scll. SmMI Meier Deplo...91 exercises lo be employed on tle rencining 

updates -d occoun· rornolisa!ions 151. Builc ng Block of lh' f.olvi. Pewar.,d• El 
Eskorn on, Kelvin supply poirts The RRPhas A sign konl och,everne' thus for .I/5 Re. t, Ed,i•,Found alie Sapicm-2014. 
demon,troted•/ immense rev/ue recover LA to an grresi n the incceoses expenenced 
...ill thct e.,sls und the impolorce of n the energy losses trend thot is evideil 21 -Jebul 2040 I Proni// Future IiI / 

becouse of the successful roll oul of the secu•ing the menue slreoms for Cil pwer Joho•res 4 Me·ropolien Municipolifv. 
toensuresuslcinabil' Ocoher 20 1. 5©,th A•ice 

RRF,rilial,¥es 
[3] 'Achievinq H 0, ..rn,once wil Thi 

The losses tiend !5 e'pecled 1/ reduce Meir reoding/0/mince Aro|,lic, . LeweM.g,I rl Gld DBployrnenis 
signikontly Ihrowgh susroined 8ftor1s in tle to En..'I /·In'le ...ill .c••hJ.I Meler reading perbmance is a kew /65 
programfreo'cthemair·eporceoltheloas Rop«201 ls.ue 

oreo 'or Cit¥ Power n terms /1 e".ing 
crealed EHoits •hould then be geared Iowards [4] M ./•.· •5mc4 Mere•ng A Ikot ...il 

occurale Qnc I,rel' ne•er reocirg Ra•nu, Fn•nremon· Inl·int•,10. Cily 
mni ning he educlionsochieved to mihin mens,irerne„h ore 01,1,1 nrd forilie pu·puses Powe, 3 C J5tomer 8% 01 Uti|i• W9e|• 
s.,sh -,cole e·fel• ihrough a se•les of p.oodi< 0, b,9 4 " well c 5 rek l,rg I he jlcersh' Conference.'Ac,20TA.Snuth Afncn 
r3 n,toring and control nechar m ...mel from NERS. Hence Ihis i, I kp, 01 ..imgode: Nurgib•Rnnell.&• 

petrmonce grealhal reaw,res much oneition 01 Revenue 
.....,IllOJ,Vel Using Sm,• Mea„g T,chn© ogw 

9 
and impro•enien¢ Wi·hl•e¢cmmence•enl at ..../ So'/ Afric/n R...JI 

the ravenue 'ecc·•·er• 1-0,1 significont of the Re 11 I :.nning 9 - u,fler.,1 P'•lecton Associc·on (St•PA, Confetnce 
in le domes,cand A,•]u,19015, SoulAfr,ro 2/•ides hove oee,1 ix de ondthe RRP inil *ive. inilioli•es /U se/crstook 

hove noraged lo colectivet zure over cognisonce o; pe requl. ment te improve /0/0/Mdu Nzinlonde. 
R696 million in rever,ue The mro¥,r, tie meter re'lig petrmonce. Fgl3 provides Cily Power, 1/01 490.7937, 
also sheds light 09 l. efhalver,ess of irle g yie.i. of h meter reodl ng perfor·norce nzirrande@cil/ower€on 
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we've got you wired! 
General Cable is a global leader in the development, design, 
manufacture and distribution of copper. aluminium and fibre optic 
wire & cable products. We operate in 57 manufacturing plants 
within 27 different countries boasting over 14 000 associates. We 
pride ourselves over our on-going product innovation. regional 
diversification and strong customer focus. No matter where you 
are, we've got you wired! 

energy 
• Bare Overhead Transmission Conductors 
• Low-Voltage Electric Utility Cabtes 
• Medium-Voltage Electric Utility Cables 
• Submanne Transmission & D•stlibution Cables 
• High- & Extra-High-Voltage Transmission Cables 

communications 
• Central Office Cables 

• Data Communications Cables 

Fiber Optic Cables 
• Telecommunications Cables 

industrial and specialty 
• Automotive Products • Professional AN & Broadcast Cables 
• Cord & Cordset Products • Renewabte Energy Cables 
• Electronic Cables • Military Cables 

Industrial Cables • Mining Cables 
Specialty Wire Harnesses • Nuclear Cables 

• Transit Cables • Offshore & Shipboard Marine Cables 

" 3 1 •1114, 
For enquiries contact 
Tet: +2711457 8000 Fax: +2711 457 8101 
55 A-gus Crescent, Longmea¢ow Business Estate, Mtdderfor,[ein, JHB 
•generalcableafrica.cem 
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The real smartness of a smart metering 
solution 
4 Cht,/0 N ch/'s, Ed,50/ 40#ver Gioup 

Prior i addressIng the issue of smormeis, the aulher needs to provide a pli/orm of whe smariness really refers 
to in le context of this paper, namely: true smartness lies on the other side of achieving what seemed unlikely 
(even maybe impossible of /mes) n/ beccuseof a well defned re// er/bunk/ce of knowledge or absence of 
dilficulty, turmoil or even res;slance, rather be<guse of g skillful convolulion of clinging Int' whal olly exists in ils 
fullness ;n the realm of imogination af the star of the iourne, 0/1 in #he lournots of past knowledge obioined) 
and Ihe relentleks, cohesive and coll/bowive effort unlit what was only once thought of finally maierialised in 
the form of,ung/ble heneR:s. 

Hence, reel smortnes is d on anribule, but Sman metersolution: deflition uni·directiono|. aso|| me·eTiig enfigura-ion• 
rolher I 'Killful, we I th©Jght th·ough al¢ Nve a dred impoct lo which e:derf the The Emorl rreter soltion wos borr dhin :he 
sweol·filled melhodology of lurnirg a wish lou- quocront meosursment cocobililies of oempoce domoin /9.gs,de +he .31,Joy into 4,4 l e s mor meters c o l, be used fo as sis 1 wil n 

domoin,lhe concep· of sot",cn vs.dechnology 
•uture elecricifY rebile prcgromrres linked lo Nov. thof 0 6'Y e,oborofe de fir IN a rid 6 *i>m y well eiribcdded ard duc,imenl 
0/mal™e ene,g,s©Jrces or neeid use 5 & e*1¤ iction of ihe enceF- of 581• ftness hos Iii spccifica+loris, c q ISO 15286 

bean presented, in #le subsequent sections Los'ly· +0 "sure le sojulion is 'foper y W ith inlheo bove. mentioned do moins, 
the Nhor will ./ only provide sime •,6,0 I delined. le technology, resourcir g, focil,lie5, so'utions or Qcqu•sitions as they're often ar©und the smo/ meir molu•ion. 6/ 0[so and p°"CfeS Alus' De referred (.c¢<.ra/' posi-;o,·ied to, ocknow'/ge 140 fc I thor, r 
5peok M •e defi,ilioo of such o solution ond ¥,trin on ervironmenl .,c, 1% unicue 10 order to inoteriolise benefils Ino· necesg•ily 
ho,v this coi ass,slin pro•iding solution' for e©c6 ullili• 69 • Yllis e•v ronmeut iphei producing 0/ned deliverobles only), it is 
tough questiois wi•hin the utili•7 space in o tbe uti|Ity is faced vii'h interesti•g cholleiges imDeroive io hove fil· IDr·purpo5e iachr•logy s.oe loshior directly impacting fhe lower t•er c•oices c••e H.wa•e'.tis.#,.pera./.9cvel/* sel/ions e g d•e to budg/ does Ihe Jtil,Ty The mal,soNoo rhar J,ceg or en,·10·€/ /,f-58,mow,ablhel:noGoniguredepjoy. 

buy ho•torthe *=te©remplo, or so|utic·, tnol cun pfov,/ key irformotion ©Berote and ncintain lh, tecnrio'ogy ond 
ou./.rce re.urces. 

on electricity usage end Mits ming 69.for.purpow raci es o oarst tne Mources 
the relloble supoly W '1, in o cal verlier,1, .it. /e required pie ·deploymp t, dpploy·npril Questions iurfoce such gs "whot ore tile 
integrated. tronsporen, nild au•onic.led or*f po,Adaployrlell,octivi,es Frhorpumn•e yorious jevels 01 cusloroer er,gcgenents 
fo,mon, saw the light ofdoy os eorly os 1972 pelcies and procedure5 which con guide the required 10 ersure •ccess ' pre.ises? .f 
lan Thacdore Paroskev'kus 'Mveloped resources or vorious mars long ng from n :he /5/, 'he concep' of g co•rmunicol or 
a sensor mornio-g synten, wilr d'glol ,he b•si• of conf:gurimon .rjewes, le gf I alson omce· ICA g Ice/, wheregs in 
Ironviniss,or Looubi ines, whle working . WO v.Un' tri 68 •lire.pr•,of, do we corifigure Jobannest),re il fs -Y Cf•Ii Ike d,He•ice 
Boeing ir, Alcborra, USA. !he meter as miporl 0,4). 6, diredionel or beN,reen life ond decth ior fielo workers. 

This he developec luitne· tc "e *in•,ihere 
he prod,ced The /1 6* iny c•imoted, 
com/*irclolly ovoilcole, remole meter reading 
and bor moroger.en,sysfem afterobroining 
CUSpetentolthes,/lorir 1974 Heice 
al'hough the 5./. melen/' 6olution I recent 
in/ecoun'70'dthe//conc:entne.t ilis 
not newilhe global villoge. 

Howe•er. #ne oggriss;ye ocoprian of »Dis 
melbod of se Yce orovis ion w thin the JI,I ty 
domof.,El# only siufted unblarrg :.2 b 
e•4 2000s ond ·he biggest irfluence - tctor In/•Ilaw. 

wes nc• 50 4/ mciloble fechnologg, bor 
ilil 

0.£=••m¢**p-a,0/ 
indul accepled ,·andards and reg//iers 
Unti[ Tocio, the IEC 62053·21 specific/ion 
addressing the 

al= 
core meter ele/en+ shil forms . I•Wa i••/11. 

o key regula·ory bu ding b ocK. 1 

A.. 
Fed ii, jrom •he s" le purpesa oi his 
technology.•05 elevoled above ihe hos c 
grovrsronolcA accurm'meler, I.i..... 
full offering of u •r•alt nielhsdologY to.btoin 
cri+,co' informifion re/Id toe/ci,icil'suppl' 
ond /moled utilisot,w Ag. 1 4,©ve•ewof.cor,mon"N,ern"uduil-orehi,K* 
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The .me con be mid / 'hu· 5 1.own os Within the I."m, er,gage,nent como , 'ne Con€!Usion 

a m.•. in le/velos of Rio D. Jole,Fo. snli ihon enCO Jloges upfror• fot ased cuslomer In zoncloscn this onic e .ghlighted the 
en@age·nent•, aworems ond educe,an, fQct Ihot the ob 01 adophrg on end..0. Fig 1 shows 0 pictor,¤• ©Verview ©ful,pical ensuring •he fequired •Etorrer b. 1, 15 end solu icn thot con /* / c neter with 5rnort meter.€ I>ullor c·¢hil€Cture c:loined, 05 occe" to cestorner prem'54..1 13 sman fJrction/lilies, bu•more I.POMartly€] 

Solulion benefits po far,10Llt. Also......es/lution and : soluhon !1101 marr,65 the •levenl Mclwology 
direcl cor,tributor·o··.ords thecustonier service wilh odeo®lei, •roined resources, equipped Lumirg t3¢ fu 1 -i of o snail 

*:2 ievellixperience g. fu,iclionc /•deff•it•tcoll 
elefing -M ws mplemenle'l focilit- ord well·defined within policies ud 

ce, lie aquipped w•-h le required /50©nge e /1 lil, 5Dace, fhe solullon us I /40/ wrol ng prccedures in a secmlesg wa, 

105 •Ee potential fo material be lhe lis• lif copobilities which, n lum, orowee leend· Jser o thol a 6,/od spectrum of benefils con 
wilhlror,3/inc,orall' 36-ners,bulw be moter,/ised. hos mode en're '010 14' Denefit5 05 per the voric.•• oreus wil in #Le mi to • ghly·skilled ·espon'e per•oriel eleclr cily world ir the ecrly 1 970s Ihrough u. space 

Listl' wi14ir tl,e spherk of the *Han W,1417 tke g-ov•ing doma n of effirion' '•ie oe,·onoutico, space. 

load monogement, •he srnarl meterirg However, as of-he eorly 2000' the u/,9 space ••e solutun d rectly rontribules 0*ards {]n dulron 00®5 brng to the lore culting edge •ched or-0 these smarl me-er solutions lo per,mve poradigrn 54111 linked /0 
rmetho©ologies / moroging /d en 0 mo 53 ,•si•t Iherr n matcric],5,nq ]<e, service deliver, 

• Whal banelts Ihe or'"isotion "i.ls -0 5/Ig, 9/of rinseustoners on who* lo 
508 (ls opposed to whal technolog, ,# 

expec benelits in o sman foshion Nonellieles&, 1,8 

on'when,plusojivatingerne·mainscontrc' biggestcholle.re. slll,5 orul,Iltlesto '<cept wcntstog¢quire. 
through limifirg ordiscone/on / loods thcl when impkmen'ing c smarl nre t. 

I How.emul,ionogelisgoryresourcirig 
3Tructure ood mode' solution, lo elign with fhe Ano#er <ev comoin wilin tie o extroct The embed©ea smolness 

uli if, 5poce 
511€]r nefer,9g solut cm o.id •1/ ber,efik willi,/,1 is impera•ive to occepl the ./ *h•• i, ilie *ed to rot ori, de/'7 out eze·cise 

saged corilrol reloted 1/ olo·ms aid held relate 4 are Ing ementirg much more Il'an !'31 
....fhinthebilling./.choin thesmun ¤ ineler und relo/d soilwore, f not. ever / e events threatenirg le broader revenue 
metersolu·icn oddres'es issies such os srnoit rrete·s on¢ Their reloled x/ofe WIll 

tolleehor .olue chain Here. the solutior 
Iltirrolely ,oir In embo·ros51.g I 5- It very • Legncy dito issues. 1.9 reclity'/ implielly lot only records and re,orts 1,rne· 

dis.reprincy between usoated deeds expen5 ve ·echnolog• •h;ie eleoh•nls due lo s'amped acc J r•nce' of umionteo even/,but 
'ffice do-a Ind ©alco'ed bi,lirg account tke lock ollha 0/e• crit col solutioneaments 

Hrough iralied esouring ond well·cefined 
dolo 

p'Ues pro¥,des o s.'noble solution Con"Christo NicholIs, 
• imple,nerictier¥ 01 smorter woys 

oddrosslig recur,ing q.eries and oddresE ng 'he =.ver.prese,11 non-lec}·r„rof Edisel Pc»er Group. 5,1011 027 71 
1 ' 

Ic•seswi¢hintheuti|/500'e / ·ido© edisonpower co zo co.ploints 

Towards sustainable ene/U Golutions for the developing world 

dr 
Conf•rence Theme 

The Confe,ence will coverall aspects of energy eff;clency 
and thesustanable use I energy,/ the Derne'Ic sect.. 

Work,hop on R,newables #0, the Domestk Sector 
& the The Conference win include a work5hop on Renewable5 

Domestic Sector. Renewabie energy can be a cost effective wa, 
of increasing gene•atrng capacity, but appropnate .riffs are 
essential The worksllop will discusg challeng*5 andopportunities • 

for embedded generati" and the use of renewable energy 0 -B 

Piesenters,n¢lude .le Naye. from NER5A, ' • -·3, the domestic sector. 
represe,Uatrve5 from =nicipal e[®ctric,ty departments In 

from Eskon, Johannesburg, Port Ei,zabeth and Durban, ai•el, as 
and SALGA. Internationai experts from Ge,many, Belgium, IndJ' .»-1 
and the USA have 815© been invited to present 
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Visual improvement and energy-saving in high- 
mast lighting installations in municipalities 
by Donier Kasper. Eek€, Schreder 

High moil Ilghling installalions are I be lound in olmost all geographical localions in Souih Africa. It provides 
ligh' to oreas where either limited elearkal reticulalion is found or be(ouse il makes economic sense /0 provide 
lighling In these oreas. The lypical applicalionsoretownship'informol se/ement lighting orhighway inlerch¤nge 
lighling or huge industrial siles like harbours or mining lies. The provided level of ligh, incr-se• visibilily and 
provides / sense 01 safely. H enhonces the qualit, of life in ihose areus where no oiher arlificiol ligh, is provided 
ond Increase the night activity and provides 'sale e.vironment 

Duril ·he los, decades mostly h,gh pres/e exposed + ord // neec to / leost mofch Sy.ler,1 cle.igJ•••1 sodium lomps <HPS) were used *0 Droilde the lighling LE,ler,D bel by Ihe connrtiorw,I 1 *rssperpole 
I necesse ileng level But -·h new ILm,90* 

liguing ond 30 - mo. conirci technologies errGiging, The lum noire housing, the LED, and con* 
a revolut,oncon be expecled Ir jernsol Ille 300 mspocing 

georrequ,·estote. 
amount cf cosl sovings und the quolityoflig I Requiradmilil- lul,Il.lefli' | 

I Colosion resisler,1 

LED Ilghl mource ond lumtnoire Inblp I Spocing keve*igh mas0; ard Ihe 
• Mecholicoll, st'.g er,oug' to 5usloir /ghi. re.•Aore fi•ee;vo,-s 

lighl emi# diodes (LEDs) hove become severe . b·/ion caused bv wind anc 
a common used light source in the 90 few vehicles coun#, t,sof Iv'herbenelilif powers¤vi 
years Whether low w,Moge LED lomps ore . SJr,ive surges 'c wh,£ h + e el,·clinnin Ore achieved to ags,/ "h le no/ionci 

used Ireploce ho,ogan P:€ lompE #ouwholds. ana LEDs ore exposed 10 4 •eons of 4 recu<Ing power •sage. A lur,1 - ue i 
o•high wa-eellignti, the LED lumina,res iniegraied su•ge pro•eclio• would be if te previous ach.evec light:ng 
cre provicing 0.05,7 high energy s""gs ' S "vive in even the hignest le,els lerriperctures ore not only matched, b/ octu/4 
Wher poi,1," 0'pec or LED I,ghls ,s the caluEed by hyli-e operol -n dl,13 lu Ircreosed Adding 1/ this is le obility 10 
high coiour renderil,g u.id Wood :isibilily ne·wl' faulls e. control the light,9€ and licze 'he ligh'Ing 
which is noficed due to tie white ligh· *e 

Ihe imilneeded, ie Funhermore. lign! d,•tribut,on 5hould in*hebus,hoursof•he 
oe LED,emil Fu/ermore. the:ong,iftinlecnd nightr ond redicing the light levels b the able 10 provide 9'kient ligh 01 the neoie't insionr full·light.oupul are,"t o ·m odded remoirde. 4 Ihe nig• point at 'he bow, of 'e p", while s' odvar,loges the consumer can benefil ¥ ben 

re'locing con•en'Nonal lumino,re5 Mih LED provid, q suifi{ ert Ighl ot the mos furthest Tosummcrise 

luminaires pointlromlher,105· Typiccll distribullons hove I Equol [y h./r ;i[]hil,g levels 
o very high I,9,1 peek Iniens,ly tc be able k> i Bener colour rendering. 

Witn t9, ever • r,creasing effi elene¥ cf LE D "ine·/renoug' 
lum,naires and • higher expecled lfel,ine, the Erergy s.ving. 
LED lighis©orce become, the mosieconom,c Lighting iclcul:lon • Lower moillenance costs 

"oice for on, high Mas' Ilolior' 
Lurl.ro,res should . Control ol only be ighi. rep</ d w 

0 ,voltoge LED lum Hires used on eq.im,il, Flhe replocem ki=e Is Sincemoslhghmaaaeolieadyexistingand 
high n·% r,slollahons rleed to usio.n the equal;¥ perforrning ald ric,ke5 er€ir<]mirol r,sklled, the olrn would De ludirecil• feplace 
en./.mell| conditions which Illy we .nse WI'll. re'powershologes.this each/•Sormetollul,dell/]Ilmp el•her 

1 2020 2.'W 
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-- 
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4 1 EfAco¢*componsonoffighl,©•./lond„s.. Ag 2 01•isfar High .wer 
Inwrov-en' Ii,gh,) 1....inoi,e 
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2 *2 4. n 
€1 

6,1 4 *•hme. Fo 5 51!fr:,•be•weenh,Qhmc•is•ndoch,everl 
ligh•ing I,v0. 

/ 2 Ic//0!w ne• ,/895 
.tal 

dei,g•**** 1 
cost 

aunm/Al-'/ 1. i.........1.de} 

400,..or 2000 W, w,!h khe equivole' 
LED replocemen•. The spocilig be•enlhe 
high rn©55 ond Ihe 0/ eved lt!?ht,15 ovels -'...n ".'Al,/ 

M fixedvil,Je.(se'Table 1 Fkg. 6•lal,1[c•,taiowoe••upQrap4 
Totol cosl of ownership 

In most ,nsialla-gy so••gs Len be 
achieved. Addilion.the while 'igt,1 .·I 
IM ir he'en¢ higier colouc parception "/Id 11 - -• 

light convirice Ind·use' lo slightl, lower the 
levels while. lill having the perceplo. 01 
equel . ... Theretore even h,glier lierGy 
savirigs con be och e•ed if Ii,hf 'evels of Ihe 
LED replocernerli ore alighlly lower"n Ihose ROI -tw- 

0/hILE DI'.r•,res Wiltheodal,aim.lil Ireturn oninvestment) 
I mointerance reduction, +he brelk-evel 
Duln• of or, liD instollolion /proored 50 on Ag 7· Re•- on •ves-Ar 
LED inslallohon !5 fuliershormried. 

Control mtem 1,® r on demand and or ry when>needed Con'llon 

There 're o number o• contfol sis·ems 
avoilable on * mafi•et ¤nd con be p05,!p *lv p" Bet when t ag, M V'•dh the recer' led,noicgy improverfier••, LED 

ir,fegroled 9,0 mosT lunlinaire& THe r,ci" being used ,5 0 woile / energy #Dig Iloodl,ghts©,cekinl,obleloequollyfeoloce 
scenono• ond lighhon-derrond feolvres HI[) luminorres while ochieving subgonfial odvonlagesolsuchasy5'•I'lorel 
cori odopl Ihe Ig *Ig to the reel eeds of er,ergy s- Ings or 01 leasl moichIng le powe, 

• ./ energy .ovings 01 moTe &... #eploce and /he line Simple 6/lulions like cons#/p•lon of the HID Iumir,¤,ip With 
• /'ings 'I ng,nlenolle co. molion de/0,01, sensors ih/ cor .pere}/ 0/ing the 'mole control orid moritoril. 
• The abll,ly /0 observe le lighling on eilher individuollighting poinic. on a oplions while 040 soving cos#.or le low 

inMollohon rn-•gl•.* [rnmed- colnFAete network. rrcnmenc flce *urr rlaires, Ihe returnol 
Mien Ihare is o failure ©· noA·pei,mance. me' Inient for 11 e i niliol can * hig her unit cost of on lurninoire level be conligured 

• The obl/"/d comera sys'mE, whi' LED flondlight IS qilickl' re•ched. sometimes 
are lechnologies beyond Ihe lighting Inal¥,dually # var/1 promelers such in der2 3. 
•01•cepf bu• car, easi& be integro•ed M rr"imurn ond mox,mu,r ligh' 0/'pul. 

de/9 1,rnesfrom In,li,n,um t m,]*imi,/ ono With the odded bene{,/ of [ED lighl sucH 
jmprovi·,goper.9smar•.eni duration of o..'oH lines Is the 'Ighe colour rrndering Ind beMef 

pe'eption 01 cal"„. ¤rpot lit wilh LED light 74 804 0156 I 0/ o Cle©Te 5'Ntlurea /1,1,1,6 en"'ed ore often pe„e,ved 05 bmng bright, friendl¥ •or• syslernallo,i•s you fo morwororld ossess 
r Ilghtina ins,ollallon independent¥ and By mon,ortng eve, lum,•o,re, th, control and mfa, which ce,oi„[y odds to the ove-Il 

vide,ihenecesic.yinformction •0 wisel• lempro•o•s f•,lureb,detectingproble,m satisfac,ionoltge ci•izen• li•reoslil oy 
Ihis kind of noge flle neT•©rk #Froughout ils lifetime. (brokenlomps, devicetenperoh•re, 1 H. lights 

87 lirniling rn' '18% Ice opemlion, 'OU ¥•IT IF problems onse, Ihe system switches to I C»tact{)anie] Kosper. Bek' 5,4."cr 

redace your operoling bills * MMe de·aullpfogromme,ensunnglhat·he|Ighling Te!011 238·0067, 
irstallar,0,1 d es nor i.in oft. d 

lignling d:•'urbanca kosper@beko-,chrederco zo 
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Electrification of informal settlements in 

Johannesburg 
by i'be#oje Moogi. GY Pbwer 

Electrifiiation of informol settlements is aligned to suslain/le human settlem ents priorily. Acess to elearicity will 
have ¤ substontiol positive impacton the quality of life of the recipien, £ommunitia. The programme will improve 
revenue collection; reduce eleclricol and nonelectrical losses, carbon loolprint, and security 01 ele,triki# supply, 
reduce illegal connections in and around Informol settlements, e/. The inve/ment by City Power in renewgble 
energy and energy elikiency is signifikont to improve township econornic, social, cul,ural and environmen,al 
Impacts of energy production, dislribulion and (onsumption in South Airica. The current<opacity,onstraints and 
lead shedding.calls for addmonal measures. Currently, renewable energy contributes relalivel, littleto primay 
energy and even less lo the consumption of commercial energy. This paper examines aliernalive energy options 
for providing suslainable solution for informal senlements and promoles renewable ele,tricil. 

in the pest basic ene//needs wre • Thes®#lemer,Ishouldetbee/umbered n privole land In Illess Instonces, it w Il be 
odequa ely metby eleclricih J/,satonin le bv required o{ Ihe cit, lo negot,gle with propery 
household. In le'rosolthe Elergyoutlook• Se•it, de owrers to enoble Provision of elelicul 
published by the Depenert of Energy i. Unde servICEIS high ./.ge lines 
2013, 11,3 aslimaled th, the energy J. in Roadorro,Ireme -here is a need 10 -ird solution on h" 
a 'picol houseild is os follows. Fire-prone oreo, f to provide mini·num occepable electricty ©oc·proneorg or 
• Cooking 4196 flood ploil services at the current |01/hon to 

Cotegoly 3 /0•mal seilemenls. The pol cy • Wa•er heolin 0 32/ Envirormental,•sues 
guJde|ines Qre bosed on the grounds thu 

• Spice heatng. 1296 Slorm woter f/ent on or detention Cate,07 3 informolse•lenents.vill, 0{ukie 
po,ld 

• Refrgeralion ond ebertoi,iment 1096 be upgr//I tc Cotegor, 1 or y ond Hercfter 
Privotelond seri,ces will be provided • light:ng 5% Unstable and 

DoE - The above s//isli,irdic/es 60. Ihe /In©/ Non-gr d Wec# r ca•ion po'ic, 
Shoul¢ be,n or orea la· pose •ny guidebres ( I 9/03/20 12). Cnke·ic 40 0,rds of our enerow needs con be met c•he, heolthorsolet•hazord m $ 

usingell,clenlthermai (heot)energysources dump sites Non·grid systems sho,.Id not be if,3ta| e¢ with 
& s lurlher es/imoled thol households moke . T,e oreo he 9/ beer, ide,1,1 / for 2 irr fromagrid line 
up aoproxi./. 17% 01 le notion(] upgrading or redevelopme* wilhin ihree -he lovieit copocty g·id supply cannot be 
demand ol //rfc,/. / odd,irci, al*r·ic 4 supp ied within the copilol expenditure lii,i 

//.ireexpecledtolocreosesignd,canlly,n 
. 

, Tnewordcounrill•shovebeencons,illed Considerluture / delectr,;,cotion plons TI•e 
#e •ext tnree yeors due to Ihe cgoit¤I cosls regording Ihe e:ectnfic/on of lesenlener, oreo {oils ou•side 01 ·he 3·,eo· grd plon 
01 pew ge ie ·ahon ca oocit, ond higher cosls . Tnm ccmmunity suppoMs •ie propose and The 10/, ilied oreas mu5t be included iii 6 
of Es/n lo mowl{]in an old:leel o; PE]•er IS willing I Municipal IDE stotions as v.eli 05 tie ,•creose in Ihe cost of Coloercte .·h the oper. upof 
en•ironmen/1 complioncl acces' roads ,•,here neces.ry Eskom 0. licensed d,5·riouk>r in thal oreo 

rn•sl conArrn areas or households Ihot •owld 
Ir line with Ihe coisti'utiono i Mond ore Keep theseocce55 wd,cleor 

nol rece,ve gr d eleciricity in the Foreseeuble 
did Me commir·nen• mode b,he (fl• 0• Suppry ona orgoGe lixcl IcEAD .frwhefe fitu e Ind gran* perm 55 On thet non grid 
Johonnesburg•s Mayer. Councillor Forks required, ard nelp prevent lompenng 

eleclritico¢iom be provided in tiose oreo, Tau, ·he C!17 01 Joh¤nnesburg with or o. selling o{ electricity Inwcs suppl I 
cos• benellt onal'sls w Il lo improve g so be considered ser. ce cell.p' .1 A 

energ, 1. Polky In.plications 
Informol settle,nent' Th,5 *Ill 6' done 4/ to de·ermine whe•Eeran areo•,Il be elfrilied 

Sorre/lne/ormolse„lene/sare/voted vionoi-/dorrot. ensuring,hoto Dockogeof innovativeereigy 
solulions isprovided, while emring // le 
bes,< services meet •he expec/;ans c{ the 
iesiaen•s Cond•»-1 ' 6..'/-' 

r.•abelond(compliewilhthesele-• Wilibe,ubid,$8dle, 
Ci•• Power Ii/5 develoned I concept Ihot ii likelyfogo•eucl ln SifU Jpgroding) elec•lf,cot,•n 

66,1/ I.·lier o rlurnber / ·ecirologi€5 ....,ihotd...Ineed,rn//0/relocotio• Willbe:•.Id,5edillhe 
n 'reprlo assis' go. nrne,11 in this reguid •i,ic •ill Ihere·,re.through thep,ces•¤I 62•In••linol-re!*ct,di. 

regu..liallonwh. 3 p- 01 Foin•/liso•ion(putling Ihe Electrif,20'ion 10'mal r-13 yeol hou,ehold. is •sic sDMee. with •lons 10 -elo• im I'lurel 
witionolfy fund/ by Ihe Depalment cf en unluiloblelo•• ldo no•comply-*/ Sallemenls»,c· h- been ·5- EnergY (D/,1. However, irb-1 setllemn rile.:0,0-:.uchos:•dole.aileloid. 'toxic •ieroble,mounlollime 

oulside ' lhe DoE piogr.nme (gron' aie05 or,norl¤ngerou5•in*ndne,drelocuion wdlbe:*ni,deredeno:o$86, 
elo prerequisile conditionE d•ot must De c.*p.lion' 
el tog",4 {crihe subsicy nle DoE ",fla 11, daponment 

ore I'Ste¢ below. ..g wrdwine•io,AheeJeriWio•ohyocil r•e•gieoh'DDE.p W. 



Make sure your Copper components 
are SABS approved 

. 

74 
.·1 

SABS 
APPROVED O 

Economic Sizing of Power Cables Only buy SABS approved copper cables 
and fitting, Wrilc copper Is ail exce'IrM conductor o f electricil It •till has a 

degr•r of res,Slarce to the flaw of electrons throughIt. Thelfore Te.noldnd Manufactur. imp•vernents over-he,ea. have 
iornc amour, 0# resistaltee ncating will occ,ir in th (able. It li irrproved qualit, 5 andard' rr•ult,94 In a p,Dduc· which is rm 
normal for a properl¥ ilzed cable to feel warm to the touc• after certified '¥ "e South Afrlear Bum AStandamb 

prolarged usage Hoviever, 'F tile diamcter af cable is t©) sma!, For 1/ addition to buying only SABS .provp' cables, it niust be kept in 
th' level of cuirint flo•ing throlign iIi tic. t..ble will 

mind that there •e o·her fatois whieh will affect Me per•imance 
overheat T•,scan •sullinapotent,al firc hazard.diwenas of th 5 uninue mBtrrial 

damage in the cable,ts' [and ult,irattly. cablr brea/ge and 
Id,lure) Abreakdownof Ihein•ulation'eketcar.obean Ev€n the be51 produc: will fail if poorly nstal ed ard t M important 

Matille coffect piuceduves are adheied to when Installing electricalihDckhazaro copper 
tables Ust only registercd elict•,cal contractors 

Co•vers'lle thalis overs//Ii a glen amperage lever 
does n©t conduct current irly more •ffecti•ely thar, prope* Adher ng to the ru . will e•u fe that yoarcopper cables will give 
wed cab•e. Howevei. larger diameter cable typically CO/5 more mu a litime of trouble-free· electricitY supply and protect you ard 
per metre than •malle. diameter cable, hecause 01 the r·,creaged your•amil, agairst ele©trical faLIts whirh ma, resultin el€¢lai 
amountof.opper 5trands. Th/efore, overized cable' may not . mes 

cost effective. Roughly one quarter of all bulldirg fire• 'ave ar, elertrical rause 
The cost 'fenefgy diss,pated in rable5 is frequently'gnored. manyoftherductDno•-compliantingallations Ithasbecome 
Ma. cablesare Installed with a ....size de/ned t• be ciw [hat the necd toi correct roppercabling and qI,ality 
the min,mum permlis,ble size to avoid (werhcat,ng and volt drop. compoini n your horne i, irld,•pl.table. 

The •um of Insm /¢10 resistance in condu€tors for renewable 
e•¢rgy installatio.$ coL,Id 6e si,lf,cant 
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• Cyli,dersizes 6 k. ond 9 kg 
Pg,a• -,m*, by income and electnfk- loup i Fees//ng cobine· for gos '10¥e Ind 

gas/linder wilh or •hovtsm o I drop. r 
bosin or fenovable plast c *osh basin 

- H.•,on'I'< 
i he scope 0190 considers,ogisticol oplions 

a.w'. I Midde il=xn. e-ni.d fo.le 4.0 1, supply cl L'G ond LPG "inders i 
, 3.001 the felevan' communilies. I •,Ina. -d 

Legol·elemenlgo•gas 

The opprooch reeds·o besofe andcomply 
wit, the felevoll•Inda.d:. These slondords 
includelhelollowing. 

1 .0 
* Occupolional 4eollh & Sof/y Act. 85 of 

1993 und Regulations IOHSAS I. Fig ' ./Nin con5um./. by 'come rn. 'Jecr,Arnha• glup 
(Ende,Re•earACentre, .ivers,•Ofco,e Tw) 0 5ANS 10087 -1. The handling, sloroge, 

distnbulion ond maintenance of I/uelied 
pefroleum gos In dome5ti• comnidl, 

rNEP: The programme •ill contribute in Sedions 9 ond 25 / Ihe 1996 Con/,tut;on and industriol ilSIO|lat,0„. Liquefied 
0 hle,·ing ull,veis / acces'k• elect·icil equ lable occe,2 to land. ard / prcmote petroleum ga./lotiens 'volving gos 

equoll-' rorage contoirers of individuo capa• i 
lili Eneg, While Poper, cognisQrce is nol *ceeding 5001 0,•d g combinec 
token ofle iocl that noi, peoplinlormol Th South Africc housing Act 107 01 wcter copacit, 11/ exceeding 3000 I per 
seulerren*5 ore !,ving below •he po,y Ine 1997 anc Hculng White Pope• 01 1994 inskllation. 
ofic have limiled ob Ii,¥ 90 poy for gonds -,1 0,yellhoods) Sechon 2 0 lili) Eradae . 5ANS 10087 7 The I,¤ndhrig, sloage 

Informoi serlements •ary:ce, through, demolitions, distribution and maintenon<e ol;iquef ec 
evictions, CO•tfolled trorsit camps ond petroleum gas in dcmeeic, commarcia' Illegal conne/ons offects ,he surroundi,g crinninglisolior/1 lond end induslrio| Instillaton5 •tOK,ge Ond •ny¤signs. 

oreos, causes overload, nlerruptions, lilli premises lor refilloble I,quef,ed 
revenu. |os:es. unoc•Qu•rea e|ecricity -he ••••J F·ogron,me i. ils cul•e•t farm seeks lo pe,roleum gas co•·alners cl gos copacil 
elear,callosses<andcompliancetoN,5047, =ply with *dion 13.22 •Principles of nol e*coeding 9 kg c / Ihe Storage 'f 
NRS 048 nor! Nle• 034 5eclion 101 ,; 06© 1he progiamme• quo ilicotion For bene{,5, indi¥,duol gamers rot eK:/ding 48 4 affeeed, complo,nts ond pelit,ons are // stone sizes, sui•able lond. and demolition of 
re-ed'.m•he'lled/,el' shacks trom Depo/mentof Housing (20046 Steps lo ensure comphance ile re'evook 

No•ional Housing frogromme. Upgrede of •NScodes 
NLSP Igoiernment owlcome 8) su:ta,1©ble Se'Jemell 
humag senlemen# ed improved delivery Based on Ihe eboye·menlici/ /ondards the 

Cun-4 & quali•of li•e Illof,ialselllement•ogrod. maiomy o; Me,e inlormol follomng-illbedoneloer5ufecomp|,anced 
seHIemerts afe illegol connecled lelecricity each Irstallatic, includes nalion' prion' progimmes such 
Ihell exposed bre wires, uife and not , Tie Iwoplule gos stovepl beequlpped cs NUSP 
conform / ele/rification stondOfds and d o Home·loilure device os on oddillonol 

Legal and con'Itutional specificatiors INRS, SANS. Section 01, sa{,4 10¤·a The {lune lo,lure device snut•do#'hegos •up•ly•her the Rome 
Impllca•ions C.Jec.1 of the b:urners goes out for some reos" 
En,ironmantoilswe•unstable!•d,dolomilic. 5,ife/gnacepecily aron.er 

• 1•0[1 plains. The unplensor,1 094 h-Ful .0./fe gases City gas sfcle w,il be placed I. 
Power M con,unction with JPVD bpof acustorn mode free 5!u,idl,ig cohinr, 

Sechon 26 (2) olihe Coisti,ulion idenlifes conston,irern/vestheseillegolconnections wilhanin<ombustible'ble'l 
le rights ro bosic needs ond ihe provision I||egal connecvions to inifgstruclurs ond • The cabinet design olloes for 9 well· 
e..nrheall'Righ,6, en,•c.. nonpaymen•ofrae,accountdiminishlhe ventilcied and des,gnoled spoce •or Ille 
right of coch cillar, loodequolehoJ,Ing ic·,enueboseoltheC,ty•opro,!dese•ces gos cilinder 
heolihcore, loed, woter, SOcio| 50/,rity 010 Nclional Environmen•ol Management Al I I leak le/t olirstolled .& cylir,ders crl 
education. Aoplote gassiovesw,Ilbe conduled 

2004 *t 10012004) N[MA] ser•,ces 51iould 
• 

Seclion 27 (B lu) M aild (t) endo.*11' 632 rrlrom ariver, t,dollogoon, loke, In· Ace/coteol'Implioncew...ued tr each installolion 
eoch cilizen ha& Ihe nohi to access proper slreon,dom, Iloodplainer-flond •Inlheone 

• Home o.le' will se-,ces'no,"structuresuchoshealthcore inlenyaor'codling,Ivei,s'ream orwelio/. sign '. COC /,Ike 

cogn,ia•ceol'elevanl sofely sior,durds. se-,ces,woter. elecincili•ndsocalsecurlf, orwill132 rr.whichisgrea¢er,{ronlhbook 
©1 0 r,•er, •t.eorn or we•lond. Beneldst Seclion 24 ot (63 conlim·s the righls :60 |,ve us,rgg©siorcooj,Jng compored 

fo po'offin wd aiui,oblee,viranmwiree/hormlul,eul,h Newopproachb, *ctricily Ch, Power(gos 
Ir wellbeing, 5,11 of Rig I. (O,/ ple' 7 0/he ./d pholovolli.) P,ov,dir g L PG I communities is benefic/„ 
Consttutal The scope & 'his sect,00 01 Ihe proposalis nnoil wo,5 Mon, people u50 p•:roffin as •he,r 
Sec'lo• 25 childian'i m"luel, especially forsloves Thelollowing righ• In te.ins of fo pravide *.raN.e sau/,nn5 6. me 'Wpl, 
hou.ing. shelir bas,c heollh, urn „nd sociol of twe plule are gome 01 the dqm uper,enced A /. ga& 510,8,5 sii,1,•ble for low es¢ 

use semices Isuslourable .f poroll en¥,roomerd . housing ir, order 10 Irnprove living conditiols 
of nomeoccupomandotlhes.malime lower . Poroflil is highly volul,le. much .nare Section 152 (11 1/,0/ 1/, ensure Ihe 50 than le demond on le /6, whick means occidents 
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Power Quality instrumentation 
of the future - today. 
Bringing Quality to Power. 

Mu ki-function power mon ftor wah GPS locked time synchronisation: 
- Power Quc,lity Measurement IEC 61000-4·30 Ed 3.0 (Class-A) 
• Harmon,c & Inter harrnon ics IFC 61000-4-7 (Class-0 _2%23x 
• Flicker Meter ·IEC 61000-4.15 (Class-El 4 •wwctlabcom 
, SCADATranducer Modbus over IP(and IEC 6180 as optional extra) Tel +27 21 g809915 •Inic/,ill.I 
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please book me a one-year subscription to the followi• 1 

O EnginierIT O Energize O Vector O PositionIT f 
R800,283 per journal per annum inc. VAT in SA; R 1593,0 0 no VAT out of SA 

Title Initials _-........-- Name. ..._.. ..._.„ -- _ _ 

Surname- 

Company. Department- 

E-mall 
Position .. . 
Postal Addr•59 

Postal Code- --__-_ 
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Fax Code. - -_ Number 
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¤ New subscriber O Renewal [] Tax invoice required 

Contact Gail Joubert E-mail: subscriptions@ee.co.za 

Tel: +27 {11) 543-7000 Fax: +27 (11) 543-7025 or 086 524 6714 EL.. 
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power brings dreams to life and turns opportunity 
into realm Whereverthere is electily. there's a human 
being who's empowered in Borne way. and that·s what we 
at Powenechexist for. 

A subs•diary of the Akron Group. we are one of Southern 
Africa's leading man/faciurers of electrical and electronic 
equipment Our wide range of products and systems 
,ntegration skills provide a total design. manufacture. 
supply, and installation solution. 

A For more infocontactuson (011)7067184 or 
e mail: i.fo@power'/ch co.za 

altron. 
poler www.powertech.co.za 


