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1_1_ 
Introducing Prenset IMV switchgear, flexible architecture 
with distributed intelligence for enhanced efficiency 
Reli'Wer eff.,ent switchgear for utilities 1 Modulararch,tec•ureforimprove. flexibility 
Arild r.rler,or' de'rand. ighten, 111 iuqualions, arid irioilased pr-sureto peror m ...set Systerr afchileclufl iabagedon ful'lonal .iocks 
thu ubblios '·iss{,1 remans the same To pro:de relable, qudity electricity to Its end i designed towork together in even, combiwrion options 
#n * mast ef'iciErit, cast-eNectNe wa,0 poss,Ne tlkil Irriprc·,0 COSI 90•,ir,(19 Or id facili[010 odsy i nodificatioi: 

rhip. t•k !901'do moru elialle,i[/inq no' only & the sUV" eri/or, clite r, wrich 
s.ine inelv.ork' ope· 0, bul 'r by hnlihlriod cur.turili, expectators Now, the 
smait 0,1 ,$,irl 1,16 ihe ful.ira I·'8 .lk y Liflor,i,!14 U o t, IngiL sla,idarc I . e Voa hinet 
Improved peace of mind n any environment Geaol e tast 

Prof·iso'™ is t·Me ide• medium voltage switchyear for Ut lilies to improve The .'ailatii' 
eme ency and safety of tral· netv,orks * /. remaining Mexible ald mcdul.. 
It healuros crruet gil trctiorialily .d bollid:fl,LI ' d'.Veb techoologG wi' 1 4-1 4 O Core unl¢ $ !ed Irite'lig•ce 3,14 advanced managenient sol.nions 

080:torr colrection Aact,onally the •,il i,pil clocl·oric drv cus i,s€·d in 11,0 Prer,iuo! s,stor,1 have 
beer aes,gnad loon prizesubstal,or, purloirrki,•c(i and to rip•ict, 10*3, so a ·obust - Gl® lori ./.palment 
*ributed ichitecture can be bul'I r any environment, 

Learn moreabout innovative Premset 

switchgearl 

Discoler loreas©ns for choosing Premset switchgear Schneider and be entered to WIN an Samsung Galaily Gear'.1 

- Visitw,vw.SEreply.:oni Key CodeE¥!100 •Electric 
0254* 0* El*Iri- All Riyll•Pe•rv•J. SdirM•r E. G.JPren#aruli.cm,oj,ic- 2Chneidertli•,cllius,•iFis SASOr Itg am|laedccirpar•s 
.oth..adefli**0,4//00' .irespeclci w." 'm/:hnel.*ILibcom•048€0/_•LS ..aK-r 
* * * ns ** *sle,eg Narfle: SohileidE. Ele,Ir© South Airloa AyJ L[.i Rrigalls,br, Number 1 871/CON&41/0**19 gdrand'689• I +27(3,·' 26464Co 



• FronfCovergory lill 

Mogale City substation upgrading and 
construction programme 
46 rlofion hiri, R.ya, h.skon,rgDHV 

Following on from the successful complehan of Ihe Krugersdorp North subslanon upgrade in June 2012. Royal 
Haskoningon Ins been awarded ihe contract by Megole City local muni<:polity (Krugersdorp) for c maior upgrade 
of the Condole subsiotion wilh a volue of /oselo Rl 40-million. The contraa, which was awarded in the later part 
of 2012. i, on irack and due for amplelion in early 2015. 

-he existing Conch,Ir s.bslolion buie over The pro,eci to uogrode Ihe 33/4 W b relocole Sorult 1 or 2 feacers gonhes 
60 years agof wos in need of an upgrode Condole s,ibslolion incluoes the sapply. 6, new 80'ton,a 1 0/ 2 ond KDN 2,3 ord 
to acconmodole Ne growirs copulolon Jebvery, of nod„14, in.tal /:on, ele<lion, 4 0.1,fle/c lines, new dual DOMery ord dual 
cl Mogole Cih Ind to e.,re stobic onmiss,0, 99 1.13 rinnd,ni over in a dierger-,thchangeozers,sems:cidnew< 
ele:fricity suppl, „apai ir, for •he exponding proper .0/ing conomon 'f oll moler 015 ord D/dis•rbofion polels In additionk>lk s 
communlt, The upgrudewasolsonecessol orld an J,prner, Includir. oil reloled roble, ,5// provs,onolo iew 1C MVA 33/6,6 / 
to occomnodo fe ie p,oposed new Eskom stee , c wil ord al er v.orks required 10 ,„uke liur sGrmer boy tro nev./arsforn·er. 
infee' 'an *omler The existing :quipnerit he substglior •ully furclional. This includes Eouippii€ the riew 6,6 kV svil-h room I. 
wilh/ trullcurrenira•ingof 15 kA, Isbellig . •esterr on¢ ecslern e•le„hor,s ol tne tlie ·.i / Am 'cll 'e 6,6 kv cables ir¥olves 
upgroded +0 25 'A New und improved substolion UPG'oding of,9, e.isting/t and thedernal,·im/leold Teddle Nie I culdcor 
corirrol c 12 p-omcion »lems incorpoting 33 W switch rcm. o new I INA 33/6 6 21, s-lch,ord ord he er£1Nction 01 0 ne. 
Ileloledtcchne>logvoreolsoWirglnNIBc. tfarnrrilerbo„d•henew6f6 k'•'5* 6,6 IN swilck roolr, b includes o ne. 
Condale ,• the only rroin Ir,{eed 5J•)stalion Or 'ocm ir,cluding al equipmentcnd 5/ikhcver 110 VDC 'Hery chorge' ond b /0/0 
tkewholeo{Mcg€]I. Cily 0·0116,6..bles. nrw740/415 Vchop oversupply,nlhenew 
-hys Van Roo,en, toya Hos':0• ngDHV's The woslorn *nsion of Ihe suostotien 5ubst' ion bu, ding. Ihe replaceme,1 oi 00 C 
design cnd pre,ect manager, 50¥s // oneol includes fl e de·,sion / he 33 W busburs 'be Ined,um voltoge, rn viloreard low volloge 
the chollelges •he Condole i>.,ad Fv,trds .dh Three i ir,„ ba,s 9200 A. A M) :hnih wb'+44 e,%-on t he -Ing ec«.9 
is Ihit K s a i.e bard, which mcons !1101 " 2"'pribes Iwo new 33 kV line feed- t.:bs Reolh rrot. rev.ea,thing ind a new m& 
wbole substalion is oe ng reouih w,Ic, :e U • una rew bus rouple. boy I he poslern niot lor -he 6,6 kV-stohon t.·,0 new 'ipple 
yod cord,·ions -hs nokes f do,gerc.Js e/ension 01 -he subs-/ton includes ex·ers,on iorit/1 'nits For the 10 VIVA transformers 
05 4 substalier IS curre„,4 upern Ing 01 of the 33 W busbal, w Il Men ne, boys old the rel©cation /1 /0 ex/Ing 6¥0 unli 
1"ll c,Fraw, and so 50*ely I. 01 poramounl (3200 A. 25 <A) compils,ng 5evel. •I.ew for demond side manigemeni [DSM'. No 
rn-•rlurcc 33 ky liie feader 60/, one new Es<-. new wpocitor bonkE 0/ Me re ocolior / 

cencnd In(omerboyeridthereb..tionof tH.exislir,g th. existing No uni i olio for DSM. •ing h high electric i y in Ihe winter inconer,one,ewbus·cou gle• SOY' []rid 're over Jo l existing 6,6 « leeders tc 'e new morths had lo Le luker nlo consideration 
newbus·* mba,. substalloli, relocullo, 01/Ils eaders fre·n the 

wk#n F'¤nring ine swit<90••tothe new o d Teddy N.ell 6,6 W subslation to Ihe new 9,5-1.m, aid beck. Jp: neelu lo be In place. hi -ha upgrading oftie exisking 'oidand 33 kV si,bstel,ori, orid lie dis,•ianiling o le old odc flar, re-Ill in,np opergllorls ond recy:Img suith room comprises Ihe mod,//lor ond 
6,6. switchgeor in ihe existing Condale incloseprow. #Ic-ubsiolionhascoused upg·ode of 25/,sting ba/ the upgrade 
6,612.' tuot¢0200 mor, problorrs The 0614 / me In,le dusl & *he /,1/ing -uoukor bu:hor gstern o 

d,moe ecuipment and gabisi'g cn 3200 A. 251,A; the upgrode of confrol oic Co/oct Hilloiy Erosmusr 
sleelwork Newrroir*enoriceircceoJ,es'ove pretecton ponels{Or Ihe ei,ls] flg bays, ·he Ro,0 Hosk©nIng DHM 
been implerne iled tr leui, und mo nt•n :091rc! cnd pde:hon panels fur ne», 33 W -el 01 i 798·6000, 
heavy dctygolvanising. boyi. new self supporl,ngtarlsr„mpoles h,la,yerosmus@indhv.corn 
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Primary switchgear. Safe, flexible and reliable 

switching for industrial and utility applications. 

1- ·0·i ,·,?INI• ABB's medium-voltage primary sw tchgear offers the ideal combination of flexibil•ty, 
reliability, avallabllry, safety and economy lor Industrial and utility applications· 

-vf. ,.- Baaed or leading-edge gas or air-Insulated technology and a range of voltages from 
1 to 40.5 kV, our switchgear Is easy to Install, operate and maintain. ensuring 
reliability and efliciencythroughout Its service life. www.abb.coza/mediumvoltage 

/0B South Africa (Pty) Ltd. 
Med,urrivoJIage A 11 
Tel +27,0202 5000 Power and productivity 
E mail s.!es@za abb coin for a better world:M 
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I WelcomeAddress 

Welcome address by the AMEU president 

11 gives me gre.1 pleosure 10 ,"ome Yow 10 Galligher Eslote for 
Ihis 641h coniention of themEU and lo wisk You o res! oroductive 
or worrhwhile conference. You d be aware thai ou· inwmng 

pre=dept i, 0 90'61,rg Inon• cind thal ihe City 01 Johonnesourg, In 
conlunction with City Povier, is hosling our rreetings Allow me fo 
express sncere opp feciot,gr, 10> the cily for I hespiloty I record ihis 
will} deep apprecia·ion, ard 5,//I) on beholl o• oil the delegoles 
and /60 the AMEU m 'e execuk council 

1 0150 record thanks to our offlote member, ard deir co„milree 

noionly for the Ir greally apprecm·ed sponscesh p ind suppon. bul 
al50 lor le #emendous ornoun, 01 4/ Ihot has Gone on behn¢ 
the scenes ond signilicarly co«bv'/ to moking Ihia coniereice 
pos/le and worlhwhile 391 Speciol thanks go lo the AMEU Seccetocicl ond tne c.ga•iging 
con'milee which hove v,orked lirelenl, lo ensure thol no detail has 
b overooked ·o rn•ke thig memotbieevent This,/ludes rot 

parhe practicoldeloils'hoansurelocitihesoreoll ' plcce, bul/0 
the details of the program ond tte papers thot vI•imotel, make the 
golhering o voliable learning expefience. 

1/would be rern,56 01 me rot ko moke menhon c· Me work pul irm 
the program lo. partners of Ihe delegates. I am sure ihat inis vei 
Irrporlont pcl QI ou *i•g ls apprecoted b¥ oll w90 palic pole 
n tne *tivmes, ond cn ihe r beho H I record a/preciotion to the PAn.e·.R##** 

organism and le sponsors who hove mode il / possible. 

To ah und eve,yone, I so, 'Thank you" lor what,ou have contributed colleoglies, Ind Mol wnen you f nolly return to Youroffices 7..il 
be able lo opply o greot de/of *e in ormot on lo·he benef t o to maki'g Ihis o nismoroble convent on anc trustihot,ou will ben di· 

fraintheinbrmoti akenfrom·hevoriouspres«olions, fromthe your c-tomers, 
technicol disploys n le exnibifion, arld {rom •he Rel,«>rking -Ah Honi Roos. AMEU pres,den) 

L•DING ™E ELECTRICITYDISTRIBUTION INDUSTRY 

*-.3 
--V-V-V V-- ·d' 

The City of Johannesburg invites all AMEU members to attend the 
25th AMEU Technical Convention 

to be held at the Sandton Convention Centre 

from 4-7 October 2015. 

www.ameu.co.za 
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A local manufacturer in South Africa and a fully owned subsidiary 
of the JSE-listed Altron Group, we are one of South Africa's leading 
suppliers of electrical and electronic equipment. Our products include 
cables, transformers, switchgear, batteries and electrical accessories. 
Our comprehensive systems integrator packages provide total design, 
manufacture, supply, installation and commissioning of electrical 
products. Powertech, channelling power to organisations through altron 
the influence of science. ...r, 

www.poweltechco.za 
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Incoming president's address at the AMEU 
Convention 2014 

I am dee/ly honoureo ond iu/ed i be 1, is importont that we increase AMEU 
gi ien •he appoil. 7"0 heod fhe As"Irob inern'.* Parficulcrf, anong r.,rgi ard 
cf Municipo Eleclricily Utilili. o• Soutne·r sm'll municiDolities. n crder for t•is ta 
Air,:a 4'EU . I w 54 10 +hink my colleagies rn* ia|,se, we reed 10 win / heors Grd 
indwst·¥ Isso•,ofe: wd Sto'enolders for minds of pc-er·iol me.befs oy¢emonstraling 
exp•ssing theircoifidence in me b, eleding . 1 ]Oburi{ 1 le tangible beie 4 of being members of 
meto*his mporlartpositon A AMEU 

I oss„e ¥ou t.ot wil' carry oul these dukes Municipalitiesolso neec le corre,othe :,0Ay 
mihhonciroia oiligence. ond pla, their role os ve I They reed te 

ioc out co ruphon Ind Holodministrolion in On behalf c le AMEU members. I would 
tkeir midst. The, shm I dlemoislrole o f m· 0Jso like po ioke 16 9 cope#un,r, ie inonk le 
cormbe"good oubing AME U Pisidenl. ME Honnes Roos corpo·ote /emnce 

and 0, + zero tolerance ·o cir·u lion w,·houl for his,udicious god ©stute leooership, Mr 
favour Roos, They 5hculd be the AME J grewir sloture under feor c. seen 10 & 

your 
octingcecisiveyand f ·mlyog¢instcor·•Mior 

4 As •he ricom/g pres.dent ' 40/ b,g K maladm 1,6/ration. 

shoes to fill Ind I sho I ce'ainly defer » you Mun cipo Ities need -0 deli er on 'w 
bowieed'dvice inord•le ond become diligenl ser,0,/s of tie u. 

Buildirg on fre impeccable xork Ial con6tituencv-he,ser,/. ics 

been doie by my predecessors. I p an to hit bocklog, renewable energy ond 'mo' grid D'ring m' tenure 1 .11 be locus,rg or D 
*e grou,d runnirg and tockle heod on c in,1,•ties, iusilme/Non/fe•. numbe·ol,reas.,ic|ud ig speeding uptie 
nimherof Eubst"live issue' odeption c; 01-arnative 6.04 %of erer gy We 

Ai /0 AME J we ieee 10 redou jle our BHo,ts 
Ore of Ike most moonort in, iatives thot neec to " wk Ihe odopNon of renewable 

into Jsing melros 3 pil irs tho· •rhe 1he 
4 10 'ive •Ile•iate Ihe •ure ir M'tenure !5 tinsformolion energy scurcesto o• ·ne 

AME' agenda. Metrnp c Ito' rn unic,polilies 
The indL",• one of Ihe leost trorsfom·ed grid, urd Im, Ouf corbon footprir,1 

have fhe coxcily and ihe budget to anve 
ind•st·Ies in •he count7 Wo•en shll plo¥ c the AMEU mondate c• oromoN,g We /0 ieed to build on the con"pf of smor q Jolily c miniscLIe roe nlissec orond I be•ieve /01 mond rranagernenlex•elle„u• urnongsl cities and ie'o b, rre¢ros to ochieve their 
$ 5 needs lo change Vy obi,eve is make Its rew®·s in tie f eld of elecTIcty suppl,; ob,eclives 0/ becoming sn·oit cilieB. I know 
women policulof'y Afr:anwomerrc:rl·,ccl 'rougH com."ce,©1 ber en Members - concerted efloits hove alread• beer 
mm 19 tne 'Jeric'/ supply Indust,y orld Ifle lechnicm ccnioni,c end po(flico( PO"° Place t, brii g JohornesbLig dower ie 
Dri" tronsiormotion 0/ 4/.leockir• ervironmel, inihein'res'oinal,or•lenely ehie,ing sme' cily stolus 
women'$ 0*oncemer, 9 Ihe ector will no• efficien. Cable theit continues to be g nigg ing 
be eas¥ It .equ res polilical will ord 0 Firrn Inlinewthilsmordote the AMEU needst *lenge which needs M W caoli wit' 
urdelakirg lo change the :ompos,•ion 01 Ihis provide suppoit to munic,pol,lies. especio'I, decisively. We reed •o keep up the seclof. Tronsfor",or o 'e •ectorsho•'dnof srocller ¢•d <,ral municipohim, ord inomer,lum ond lighle. tie „rem funher 
be obou2 -ickinc boxes bu· aboul xhieving 
t3 :aporee hern iD proole them ·0 ocheve or Lnscrupulou people thragloul ·hc 

e•ningf,IlforsForm-n by,delll,Ing le:rcbielives ./provision of thiss'.00,1 de ch©In, be #'7 ©U' emp|Oym Of 
righ' cond,dofes witn 'e r,gE, "ills se•, 011 00 0 lorg ,·my lowords ie „,9 len te uns, ·.pul.ous scra, yord dealers We ho.e 

and providing coo/,rg andmentorIng deliver to se. fo•6 0/ strengtnev Ihe nu ti·rakeholder ce e,ficiel·ly Ind / deliver or 
coportunim / encble /.em lo odd vclue tbeir M ndaie' engogeme, ard ensure /0· 'e viork we 
to,he mEU. do „/ low enforcemen•ager,ciesond our 

We kild olso be mindlul that end micipolities I ols© per to sfrenglhen revisit some con, w ities bac rs "11 
derrie opp·©Kimolely 4096 04 tie, revenues 

I'll o,reerien/ the AME' hos entefel from e e<tricity co leclion. Il is therefore Theariounceme'ltholtne lirs phoseof he i,10 ./h o number of ind,slr, stokeholow CFJC,Ol thof the wed 'uch mojled 'Med'/ po»er pJoix wilj ossists 'o coxing such as •he 5¤wlh A{ncon Locol Governrren· 
t•*se entities w,1• on 24 Dece·nbe,2014 +he tool• l ielo Illem live I Is veol news for 

Assoc¤t•on, ¢he Deportnent of Energ,i 
Inee• 'heir ob in order all of US- eecouldi'l hoveosked ectives forabeter 

NERSA 
to ensure Ilieir 

SASG|f LG5[TAf SACCI and HUG· 
viooilly ad long term sus' inub Cliris,n,05 presenk. Medup, will go o long 4 

s ....Irt Iliut we ., 1,1, 5 one of Ihese to.vords provid,rgthe grid witn much neaci 
agreements, ieview progress mode ond fo/· The AMEU needs,0 become nore relevarto 

CCPOL,I 
Irack del,ver, on .·.hai remoini oulstording municipolities, pari""y ·hoss Iho, cre on 
Some Fo word of I workin' d 14 per,Iler,1 ls,ue, which cone he perip,87 We / leed to p/7 I om look,ng w,I i u' 0 rrore 

to mind ore induslry restr,/wring, tor H adria role "d become the voice c• ihese YOJ. 04 dlrencinconfidenitl©flogiherwe 
hormonisohon, service delivery Heighls clgreemenis. rn•niripal,1 es Ilioi,gh loboying op Ihe cog i,upel le AME Uto new 
secuilyolsu.Ply,lund,igofthpiri'.5·1-16. behol-rindpla•lcon'dvis-7rce SIc./ /I, 9.om,ng /e'ident 
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I KeynoteAddress 

Keynote address at the AMEU Convention 2014 
This is ¤ summory of Ihe keynole address presented by Dr. Wolsey Barnard. the depwly dire<lor.general 01 energy 
programmes al Ihe Departmenl of Energy (DIE). 

The Depairen•/ Ene«' Dr. 46'sey Borne/, says Soutn»ken 
municipalilies wed.oimproveelecTricitysevicedeliveo ondclegr 
bocklogs so //1 wre res,dents con hee occes: to electricity 

Speokirg ot A oce,irgolle 64th onnucl AMEL anvenlion held / 
Co||ag.ef ES ate, n M,drind or, 5 ie 8 Octooe·2014, Dr Bomord, 
the deput, diredorgened ofenagy progrommes ord oroieds, soid 
th"/Righthecountr,hasmode morve/jist·,des "chievng 
democroq. service delivery hom not kept up w th its Mds. The c A // 
he sold. s severely :holleige© wi# -egard to ts electr,Cily Supp;, 
due • c lock of hurran copacif,) linoncial copocr> cnd gererolior 
coga¢&, bimpor,·orcdolenergyus C SNoks Forecenomr-gred, 
he soid, ccnrot be evers/·ed. 

Power generallon 

Dr *rnord sald ·haibecouse So,j•h Africa'i generat,on ' riterr 15 ¥er, 
./0 *e c©.,7': pre,jo•s ce'inisirlior Dod put sorne •ra,egie ir 
place lo make sure ihil the ccur·ry wo,Id haie 'unc erielect'i" 
to supert ec©lon, c @mwth Al·hough some & these prolects ©re l€f, 

=•ing behind schedule. others a i /eadr goneraling e edficity 
Aboutihree·and o hc f yacriogo Ihego•emnent'61-e•olesnergy 
independent power producers progromme iREIPPP) g louncned, 
and 164'heor,ginalpro,ejorpc- re,i·Inexporting ?00MW or,lo *,i „ 1 # •144•*- 
•eg.d 72 

W e hls,ear In the inle•ests of ensuring la• Soul / m hca D V.b[•ev Bornuid. Depc,line/: 0• Energy 
o 

secure supply of eleclricity. Ting Joemot·Pellers:onJ tne minisfer c 
energy, ondlhe equ,yolen,minisle. from the DRCs g ned on ogreemart 
to make surethgtthe developnent ofthe Ing< hwdrcelectric proiec to Es c n': 6, uncial piablems i, Ihe inaller $ unpaid dabts by 
goes ahead as South Africa 9ead, to source 2500 MW {ro·n phwe ceno,n munic,po lties He sold 'al in some munlcipalties revenue 
cie e Ihis pfoiec munaccm art 5,Ele.r £ aron't olways m ol loged os elile en ly c,s lhey gr F 
According U /nord,lhe f/ure of 5outh Alrico 5energyre•ource uppo*ed i be This is norrning the industry. ne -d. osigvres /hat 
'anning, in ·enis ofganeralion, includes gog, renewable wergy he had seer· ars cor·gerning ard moy •pullihe plug' on ·he ccur·r•.6 
sources,imponedhydroelectric,7 coolcic"cleor. Tiesewilla play whok electriccl su / 1 y indush /51) vclue chain 
a major role in coming Yeersto moke suretionhe coun-) w Il ha,ie I#egclconnec•,ons 
an adequle powei SUpplY Regord iig nuclear ener". he soic thot 
the DoE issfill ir,ve•tigoling di/rem,aeortechnologies ofered by Dr. Borng c said notihe voller dillegol conect ©05 is vei 5eriouB 
vonous countries •rd ent,T,es He sod u ·he procuremell process, 0,0 905 'o be oddresse,3 effecteely even thoughit is o problen which 
r -erms of nuclear, is rotust fo suppi, electric/ ou to supply olher iS lote,los/|ve. Hederc ,bac GsiNolion wherec householderEt>|8 
./.logres 10/ The DoE olse inle,/5 1/ pror L. re 800 V. froll poiver frcm a (ellphone loiver'$ emergency powef SUP' y b¥ pessing 
cogenerohon plon·s ond 2«MW From cool·fired poweretons a cable under¤ ·oried mod balween -lie lw,eondcell phonelowel 
Peaker sitiols, which will be competed in 9015/2¢16, / add 
Inother1000 MW ...effc,ency 

Eled/cly dlitribuilon Ereigy aff ciang neusure, reed tc he colsicered vel serious, by 
Iccohiutlior,lies, headded Altho•ghth,5 noyrequirethe uieofsmor 

Alain•e,<lice bock'og grid upgrades ardothertechro/y Irroroverranrenerg, ellicien:Y 
b i.dute Ine de,nonc for /wer whi/, is orter and cheaper Dr. /,nord 60//01 ·he co „tr, i,8/s tooddress Ille poor quoi helps 4 c 

Supplyoswellos,+55owser,vicedeliver* r,Inewi,1'tls hesoldthe than ger d ·,6, nore Fowego meet demand T9ese seriouserceris 
f the Doe will em/obl / slokeholderer/gerrees regarding Nec/ aroundlliecistri.tio'olele¢frci•he50,d,aresoimpg.nttliat cl• 

sapply no: addressed Ihe coun·ry vill end up hoving c greater ger,e• on wn€re -urg" con be set, urd indJSIr, con be wured o 
rece,ving hig, c-lity services He also oddre•sed th® prob em 0, copacily Ihor il has macils tod : r bu e. 

infrcstruck,re minle,coce, ·eturbish frert ond u„'oding bock *gs Ele:Kil,corie,1 
wh ch yed I be -/ved. The DoE hos recer:14 underlaken st.ddles 
wh ch show thul Ilese 10/0* uu,re,illY sind ot •68·billior Regoro up ng aa- '0 4 .trICity, Dr 8omord recorted tict o: atlhee,o 
6 F ·billior). If le Io 5t firlor d p, over 6·rr,Ilion conne hons had bae, node, 

w,111 close to 307 200 grld coelections Deing establishec losf yeur 
Monic,Pol eJeorjcriy o'eg alrire lhereofookoove,80000#•Identsbenefiling fromollarld 

Dr Bar.ord odmitted Iho· dechng with E,kon's sustoincbilily (rrosil,P•electri•,cotion 05 

0, ertily 5 0 big ls:ue, ed said Iholore 01 'e main con f butbrs Co,ji•uedo•pgge..11 
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... General Manager, 

Dudley Miller 

... ... We live ina wo/d where wea oRin faced with 
. 

tough questions, liarn Conlog pride oursehma in 
p.'imng answers to these questions with oup 

smart .dutions. Our current prolul offer . 

toward th•nking yal adaptable and scalable to 

the African contnent Reing an African company 
we have esfhand expnence at the many 
constraints that hinder the economic and social 

... growth of our great land kipired by our great 
leader Nelson Mandela, we are committed to 

.... .. 
develping products that empowerand uplift 

.. our iellow Africans to make i d#ferance where it 

matlers misti 



- WordfromtheRegulator • 

Speech by Phindile Baleni, CEO of NERSA 
If isly ple©sure "d kon" to be g ver Ihe opp"" ty 10 50, 
a few words on behalf of the N,liona' Ene,2, Reguloir 01 he 
64I •civent,00 of tlie AMEU Congrotu al,0,16 or tnis 5timuluti,iw 
convenlion held underiletherne Mo.ing lowurlls Southerr}Airiui 8 
eleeric'.Kso{Ihe fulure . 

ed ten veors from IMILINTIC todoy we night be lookirg / 0 ver, diHerent 
Act ore being spoken obout h ove the possibi •' Jnd(eds == ity of CreCting 
and per{,aps even thous.rld, 01 ne• 96. However the queslior 
mus, be osked whether il will •esult in iew lobs of ne•v voconcies2 
The ,obs that ore to be creoled M for skilled people. but wkere vid 
Meycome from? Tereoreolew concerns M misc'an 91'9'44 uslry 
needstooddreg9 '• 

The Ars, challe,ge i the locl:01 *Ills in the Incustry As ike Na,Ic,cl 
Ereigy Regulctor, wi would Ike ¢0 oppeallo the se:lor in general 
anc lorge rfle¢• In palicJIor, tosetuplraning progrornrreslolroin 
people for le ino/try This shoulc rot,w be for·he lorge rretros 
own needs. but to creae o pool // wr ols© meel the need, of 
#es=Ilermunicpoti,ies Weals©c'peal foorgonfsct.Pla. 
AMEU, which his on overorching nle m·ir Ihe noustr, I a whole, .JJc ...CEO....2 

to take up. couse of /0,0 ng ond •pl:-e,•lighips to provide -or 
the,idwstry in 'he fut're. pnce ncrease. The oroblern 01 uncontrolled energy losses connot 

Theotiermoinchollenge hor isgf concern tothe Energ, Regulut'r con·inuowly be addressed ihrough maher.·hon-guidel,ne larift 
Kegords Ihe w= of sniurl mele". These x,•cer, p,Jude firoint,ul 
con« securify ond the cusforner exp" ar e of / ese "sler.5 le chollenge is hi the in,fiistry doeu !101 via»i .ie,gy ond energ• 
Finonc,/ com is raoll, sole c problem of gock coilrol. 5 in Ilie ic s¤ use a ine wr, thal o ret !13, or su peml/ke I views the ir stock 
common place analogy This is well Anc48 and understood »the movelels Isuggest// wellignour/pprooch•/lec•algiog 
supermorket rranoger, but dese Wls end prowm hove not been energy ndu/ry wi,h this approach. 
apphed I the electily irdustr, Tne·e needs lo be a shift m le In this •egord, ene , solesor revenue •rotection deportme,/ fleed / 
wcy ht we link obo,t the Iyed ud Iholis sol¢ ond how ve se I it ado/ imi new procedure5 orrd processes. R is no longersdicient 
fr may sov, d obviou, f,of d fhe elecfric,4, proyided 10 -usrone,3 lo lusl ma,rcde 111/ non' d 5/e ond 50/6 0/ Mlen5 - •ere 1 44·rk 
must be poid fo•r 9owever, the momerthot ,0, seporoM *e :twk to be o lal reconcilloilor h is criticcl tc ne·e Ihol ihe cmo,nis of 
deliverysyslel, frorn lhe .,inent •ystem, e•lro meos•res ®ed •o be rrone, irvolied are significont. 1hus 'here is Iremendous ininlive 
pul in piece These 're ·equred,0 en'ure proper stock control hi and upporlunity fol lhe unsuupuloo: to de raud lie,·iwfli- iprlihes 
seporo on is whot is hoppen,ig when vie rrove to / prepoy,ner 1 Th,5 me¤ns frol twi must /0 belremendow inunt ves of linrd 

"em. which seems ¢0 be im/clt -·h the move to 'mon meler,ng iewc,rd for 'e municipcli•ies I cdop• Ihe right p'ocedures 
Th,5 sepgrates he N,/ 01 sole Irom the po n! al delivery 58£umy is•ues cho or,Ee ;r seerns frorr med,0 repoi'h fli•:f ,Jmosf 
To oddressmis challenge, tere ore *ree reconc,holions requirpd ony nelwork can be hacked by cete·mined ardle:hri,colly con·Detcnt 
, Thelinancic accourdinQofthetokenss:.Idtolherrone,received people This msons Ihollke Inunicipolites need ¢0 hove plo• alc 

procedures in pIQce k) i Honille,his e:er+uolily 
The phy,cal feconc lia·ic n ard traci:,16 01 the e iectricol energy 
bough* ond deli.ered Inlhe USA, ihe possibililyof hucking hos driven mah o heresistance 

• The.econ¢/"po•elect.koenigydel.eedtolheikenssold. to s./. meterg clhug, III. [Hollithor case In le .5,5 0 
concern, ove, prive:y, which lo needs lo be toke,1 info ricrolinl Most vicipa tes will do lhe firr one well, he,econd one not In this regord the US Deaortmen, of ver/ well ond Energy hos iust relosed o drmt /e Ih d one not / oil One / Ihe key reosons fo 
volunt•code o{ cona· for doto privocy ard-he sworf grid w•ch A sluotion . /althe second ond /,rd reconcilations req.,re o 
co'Id forn· 0 90,1 r .1 pr' n' 01 discrssior for lhe AMFIJ to draft one 

lot of era metenng points Tw !6 60 241 there con be apiroprate sDecilically fur 5nuth *nunicipolities occounting ollheenergy delivered /ock confrol anc thereareco/s 
amoted witn ·I,s Il ulsu requireS 5;,eCil/ecks and bolonce, 10 The otlier 1.01 lopic i' M of rcof•op 50|" I!15tQ |[]I (]I!5, whic h hos 
der,l ry €-s o: loss, whi n 150 skilled pb Tlie 2,1,rdreconc liotion rran, Impficclt- o• fhe Ir dustr, Solne ©re besoen, 661 mur,y ofe 
also requires ·hol /9 n•ele,s snould be oble to be iniarrogoled 10 osye'unseen Weranlorodoptle,deo|Isticic'4'patrooltop,ula, 
dervmine le Jr osed am C JP'01 0 kens looded. poneis,sthoonswertooll our energy problems 'eneed lo take e 

*/ -0 progmohcondieo 51,copproach, /,ch vilide seeing'le Lodia& 0, d apr•Ile,ner -hesc tlice 5tlMp!. ieed ts be 'econciled *h beie'ils, ols<> sees •he disodvan oges We !hen neac to try to ex•ract eock /er. U rot, therels Ihe apporlurnily/„ :lock :055 a $ d 6 benelits v.hile red,JL„/ 1/ dis©dvor/ges. 1.11,1, regard, the loss. itunchecked.,1.zbus,nessas Mon,•Loe. morke·sh¢:eclosed 
Na¢IonoJEnerp,NeguJ•,or will bepu.Ii,hing o due a cons•Ito·ici.0rin lac,of s•ock conlrol. The chal.er/,s Ihot municipclihes moy 

nolgo out/1 busing•£ In ilie wrne woy-/Fy will requestc higher Col;inuea an page ·]1 



C.flm·'Ed Florn Doge 10 

1&lit® wireless 2015, seek ng b/to obtair o.o|ic conrf ents ond I ro,Re ov•orenes solutions 
co|| the ,$5Jes to enoble odeqLote ei©•gemer,1 
Lf,H relo/ !5sues remain o chollenge. NERSA is requesting le 

FAST MOVING TECHNOLOGY -ililic li.u|,I 6 ·0 do d Apply st .,die•, which need to be done 
eveyfiveyeors o:,nriling 101/Eedncil' ./ingPolic¥. NERSA . 

A o ... M..1 N . IN Liu 31 1,( ¥.A-,h-, 
.voikirig on o {i•.newcA lo as5,/ the nui,cipci,hes ard provide 

DPROACH TO more-•&* 5MART METERING 

1 odips a,iti genll0mrn, Ihe 1 1/W/ry seems to be tor,pered b¥ botn 
• 5nnitogp cf skill. 0/ g,od Irformollor upon which *c bose 

decisions A we :11 knew ,/01 deceons ore notposs,ble¥,It,out / i i,• i,i,j 4.;,oi, D.,"' 

good inforrictioi. Thes i,Jes are erikal becouse le w'rcipol sen,or •ice pres/de.71 •• *5 
to/, ae,i mcnyco,es relotivelyhigh. This//Id be o colcern lor , 1 or EMEA I .. . .'·, 

Hle munic polilies because bus,rie6ses con,101.ive it f. torM's ore 
i.olerobl'nigh Th.,evernie holm69..I.sw,Illose D,keeplrg ./.sworked,1#compl/1, 
'criff. Ii-er will be regcovered in the long •in by haii,G h,ing '. Ii 'dil ' i 8ogi ' . Oni, ' f I 

bus,ne•sesir their©reo 
ir f i. fXF• .id muil ,(Ir 0,1,4 

It wos nle,eht, 9 4 NERS' c d,9*er o cose of /0 sin lor Wa•eLL, f• /5,er,• W e•0SS I 1, 

compnles 1,1 J,Ilerent Lowns /,cb {or purposes o discretior 1 will /0,ili,• . fi';f• J•,J.y /1/ 
Rmen#ion Orramp, /,e.ecne.05/„vin•ordexpoi ng Drodu/. 
ond le /.er 5-ruggling -he Af.ing busine• v.05 poyi,9 13% 

le-/rl electic/(badonthe somelood profie) Iickseerrs 
to iri' :le I link bel.een lo.er.rills old e:clom c succ™ Its 

some-hing •0•hink Qoout 
Iwo,Jid Ikeloconcude nyle,lorlab,SJgge•'inghch,eocceplo Ut]Lit Es h/ve rlct been ear y pocrters ot myrr te/nob 

collec·ive respons,hll ty for ginwl,Ig tle ecoriom, of Soulh Afr co, wd gies. Meter man, facturer, must provide device€ that func 
In the lld for Gs long * 25 years And el,Nrre grids Fxrcle rLF, rT••rldote5 ald lesersibili•ies ino wo, vihicl' •111 tfcn 

Preno¢e 

economic grc./1, and Ilie ire/lon c quolity iob hien t had opporturities any .igni can: technological Jpdates in nearti 
1 DO years However, we ve seen several 5 gnificant de•e- 

Congrotuations to /0,-coning pres,der,1 Mr Sicelo Xul, lopments that are dependen· on electric ty, e g air cindi- 
9,1/ we ore Icoking kin·.ord 10 0 cortirued 5-rorg re oticrlskip tioning ir the US, which have become ccmmorplace 
*IME J 

I w,5/ ./frilit{,JI delihe,ullors /5 you shore Your insigh*5 on 'hese Ele:·ricity meters haven·t changed signlicartly We tilk 
ls,Jes, r. Mle{' ond allers thol challerrge operm in 2014. atclt Mar: metering and &mart grids 2.Jt connectivity le 

not necessarn? grart It creates an environment for irne- 
Phindile Bole.i. CEO 01 NER5A va:lor·, but cornecled reters are only tools that mealure 

consumption 
..Con••d Io. Rage 8 

Me are grting ·osee inrovation in delivery models- inclu- 
Pu•dirg dir,9 smart home 5e-vices ana prepaid e.ectricity services. 

Th,& has opened Ihe noorto betterliving In countries where 
Dr Borrord said Ihc, f,n,cs have beall provided fer the 

credit is non-existert and elecricity to the borne a uxury 
re//shment ard upgroolng 01 84'prnent so that new The prepaid market is a gcce way In move non-electricity 
connectons cor be rrode fo siply =Monal households with 

u5ers to electricity. 
eledricit, Honve'ver, he %rid Ih{]t too nuch 01 this mone¥ rerrains 
unspent As a r,·sub. $ e IE /inds ilse in o ve/diHic.Il s luotior / Communications ·echnology moves quickly. uti.ity corn/- noidono' level when #im,0 4.0 +Drmore fundirg uihen there i nieg need to be sure thet they adopt tne right technology, stills..uc:h unis'.Herepole/th.lir ·he 2/11/20124/Incid. Some ut, Itles -mayc ec,de to ao / the rnse Lve ;, 1 e. use power 
war 30% o the opproved piuieds were u.comple·ed: in 4 lire comm,nications others w l turr to mobile networ, 
*2/20 I 3 f,noncialyeor 43/of'hepro easwereoncompletid cperators Eve 7,/untry i, and wil[ cont,nueto be d Herent 
and 1 -he 20 1 3/1 1 f inanclol ye•, 4056 ware uncornpl,led a because of their historical approaches to rretering 
Solarwo•er heolers 

Utillt,es •herefore gravitate lowards solution vendors able 
Di .rn. p. erded 'H by 5,¥ing rhuf ./1/ /f f. solar w¤fe,/ to support th,5 peculiar deve[opmam sty.e As a supplier 
AM·ing systems which h.,m been nilolled court» de wei• to this segmert. Telit has ceve[oped a port» thai 
im•ofted no·010 highquolitY and pcorly,nsto|ec. |• fe,p= ' Iinctude5 RF. GNGS, EVDC. CDMA. 23,36 and 48 medules 
lo tils, the DoE hos decided to r//0 locol procurerrent plus ZigBee. and wireless M-Bus Droduct, backed oy a 

progiomme wre onl, leal products w,Il be used Thi / wide r/nge of su ppor t Gerv,cag /8 wp[[ ag innovative debign 
soecificahors w Il coll fof 709A lucol curilent 'or bolh Ihe ion concep·s suck as naving tne ime form facer across 
and !he ccllector win ·he infenlion bring To ,/11¤ut o 'll s,:01,1 technologies 
Soolh Af.kon monufacturec prodtid, In• led b' locolly ttin 
onc cermiec individuo•s More delails wil & rrade o•cilabl• Te' 0118670,607 

regoiding Ilie quolil,£nlion rd ttining 01 these nslollers /4/ la. 011467370 
Cel•· 0828936.1 'SM'sndulcour. 
Email: brian.scott@telit.com www./1..com 

Dr Wols ey Bornard f Depolt,ner t 01 Energy 
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I 64thAMEUConvention2014 

Promoting telecomms and ICT - essential 
ingredients of tomorrow's network 
b,Peter 4101* Uxemes Tifecorrs Courcd. USA 

This paper se,s oul the case for establishirg lhe Africa Utility Telecoms Coundl (AUTC) as an international 
division of,he Uillitles Telecoms Council (UTC) based in Washinglon DC, USA. 

Al oresem, Ihere , no body cr orgarnolior • Use of microgrids eitier cs siondolone number of MV 0/ 2,0 0530$ is very high, 
withi. rhe u/lily •ectors which addresses unit; or r'nnillg intercomecled wl•h they cre distr buted [irro55 re!¤t,Irly loige 
whot is rapidly becoming a crtical element prin·ary grids, geogrcphicilloIns Indfo do•e,lhere/5 
n tie eregy and u/Ir, 90,ue cho i LTC been In odld,tion. ulll,/ies a.e Delrig e'co'·owed no reason tc consider the higH level of 
5 0 global trace ass©ciation ded,c•ed to / de·ve|op inle,r,0 ionul Inves-ment regJired. icri ,„ vily n 

craoting a fovouroble bvs,nesB. re gutoloG transmi"•lon 5,9/en· power p<>©ls and ir -he evo'ution frcrn dumbenergy relworks to 
onatechri;ogi/!81'vi,onmentle'con,punie- develcp,rg orens lo use the Iciacer,'s' smorleneigynelv•ol isturn,lg thi3 prile,po 
thcl c¥n. Manage or provide cm cal o.sels of energy iniros,ucture to suopor on ,# neod. The key erable 10 & el 'he 
Irlecommurications s/erns n suFPOrt 'he de•,elopme/ of elecorn·n,nic/·iors In,·,otivesbeing in·ole·ne/edfo.5rnallener@> 
01 ne,r coie busine• UTC hes /,reod¥ ser.,75 Lch buslne550...ege=In ne•orks,so roliance'linincre/sirg leve 
es,oblishedinte,nohonaldivisionsiriA,nenca frarEmis•.winetworks•osupporlowholeBale of in/Ilgence, noto*inthebialier/11¤ge 
Latina, Con.do and ir Ewrope UTC ond felecoms rrarket and in dist·,but on reNor<5 le,els. but also in tie ·er·5 / t,ousands / 
t•·e Ir,terr,0*,clo| c•ivis,(>r,9 represer,t e|/t·ic, w .u ll E,il:, Is Il,I3 o//• b i vd //// m/ww/ d h m ll on5 of 
gas.o•d¥,clentiltlies:n¤tJalgc50ipelines, tlle,olloLI 'Ibfo•dbrnd linesses£,nd ag,ergillowvol•oge•e•orks 
crihcal ,/rostruclure comporles and olher hui les 

Tronsmission and induslry st'/holders distrilion:omponies 
WH,le #e init atives ide ipifi / above tend to ocas Ihe wc·Id m being ckal enged to 

Buslness drivers in Ihe en®•gy and be foosed on ·he ene/¥ infroslructure or,c cons,drrhow/eywill orovidecommeucotions 
/11114 ./.rs :an laiq' 1 he considera os oper'honut / s'yerns and services to suppon tie corrplox 

uti ities <re Icrge enlerprise busine56/9 ona opellcctions »hich cre required •o cel•er Or Ererg, and uNI,4 cemoories oround the goneeolo .*,len]Ind/©int.n largell 
wo•Id ofe •echolleng-/..theene,11•sector exomin,/ the trocilk>nol enel, ne*o·ks ond the range 01 2 erorise se•ices 
delivefy cycle o{ prodiction •ronsnission needed lor le business to fundior pmperl,. There ig no #ortoge of r/hnology F Ic 
and dislribulion and me under pressure I nelworks hove choice: in optical 1 bre. 
reduce reliance on 10/ fuels, 'creose ·he Mgn' of Ihese ini' 01 ve5 will relyon ei Hon:ed microwave Doint tc point and Doin· to 

of /,sting use c' recewoble 3©K. / intellgence in oil ¥0/ge laye, energy, i•prove multi point n-orks. Wireless le=hnologms 
demord manoge,•erN e9sure adequole ener) re/.of€s wd dended use 01 mony include Ircd Nona privote rocio in mcn, 

d Mp|ies Ind mirnisecosls. .the .vider f•,en¢*echnologie$. lorms, TET..95, DMR•n.....ore 
AIrco reg m ih@ need to rollout eli .•if cation Telecommunle/Ions and ICT riew ·echnolog:es such os mesh rod 0 0,4 
dwitise orherco•cerns out nonetheless mos• recenlly. LTE, al capoole of opeialnig 

-he 
exisling ereigybus,nmesoie being©sked Irodihonol ]p,yoorn to the to provision [1: 11 1,tensrd onN unliceised spectrull bonds 

tele 01'mices address ic,lostallulill,iesh•sbeen c raige c· As,ness divers b, iheir Ihedec toconsider-se/,cealemenis Firs#.I g on lotjild. own ¤no operote Iii•, 
gove r ments, regulclors and customers Ilecon. unic/lors are 'he is no ll.era forqlne co/crote leleco,lmL nic. Nois ser.ice5 
Typical of Ihese cop:lus,or are v,hich s• p por oil 01 the enterprise fund Jtil,19 comp"les ors. m public 

I Geater .......ouulic.11 1...rg¥ providng communicat..5 belweer offic. while plione servicos, there o·e compehng 
lif, cy<le. produclion, providers end tronsm prices ore or,ven down b,7 „ion, supporting cus,or,•er contact ren·res efc 
distibut coriloctitior on c / in the -c ¥ e,·ecgy is .ed Se urid ty Someu,ili·ieslookMspeciollst Il.-re ore Ille teleCorn B Licclions 
in -,5 ne•ses and ir hones .chursessenliolforihelortiol, moni-aring *Ice provision co•norne5 . rnonoge 

• Emphos' 0/ red.ing loss,I ful s Inc ...rranage,ne'llt'le.ergyne.ork/,1/ their operolionol telecommon Colions ogd 
mevingtorenewablegeneratior operotiongl telorommun,colions These ore sclne hove fully outgou„ed iheir I.lecons 

• Introducinglocalgenerntion'Iddornoil crific' . the life operction of tie el.gy Provisior 
sce manogement netmerk. hove dive„e ro/ing. bock•o power -elcorr companies ef• obon,lon•ng their 

• Int·<>duce lood bo ancirg in dislribulion ond gfespecifiedwit, vefy hig. perforno,ve Nodifio,ol d,gltul networks ond moving 
ne•©rks choacteristic• eBsentio| fo moin·¤,ning 10 p¤cket basec so|u Ions so collect ncr 

bal, rel,oble higi voitoge nelworks Mcs, gene·aion fletvro·,6 iNGNs, • Public Improyemels n q.olity of services, 
reduced companies prey dethese'elecoms 'ervices,r NGN nplworks conno' suops,1 2/ 50ecicl 

outage Nmes. 
supporl 01 +he,r HV orld EllV ne*rk, chorcieristics demonded by ihe ·onge ©t I Irrorovemells,neier're... u..lon 
The moloril 

and of dislfibution tele ofoteilon services 50 businesses. new Irvestment and rraragement 
Mhelher in l.r devel¢:•d i• crthe req•,Ireo lo rep|©Ce 'e|con, leosed Ines 

• Implemell developing smorl .ele·ing 'llulills I 
irrorovecusk>merbil;ing,prolectreveme regon5. do „/frude, rmonitor.manage or The / I I ity ' DM /PD H,/5 D q 
anc improve relurns on inves:men· / cont//eir medium.ollage /V ond lo• lele:orrmmication sys'em, *5ed todcy ore 
erell vo toge (LVI dis, bulion neke-ks. Where ·he being phosed Oul by ierdor5 „nd supol er, 
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95 tne, gre else now pron·,ing IP/pocket boed ololfo·ns wh :h con deliver 
g.cler eff ciencies Ey using a sing!® PI.Orm 'here shored se...or corp©role 
Teecoms und operotional telecomscor exist onthe soresolution Tnerroveto 
packe' solut;cis ·otes Ihe issue of cyber security· who· 're is' ho. ore •ey 
ded, ed und Ihen mil,poled? When oiked i u racal, boord of d riders reeting 
of TAMCO Eu.opeon UTC ·c nome their s ngle greptest concem. telecom direc·c·: and 
managers pointed I cyber securil 

Utililies T®lecom Council Ind Ihe Global Adviso' Council 

Fortiow opealioal di.ctc' morogen 0% eng new */ s Ihe A{/0 regioi • New 11 kV 'Forlification 

cholle,iged with lind r• lile noE- oporopriale telecoms EoluNons for Withdrawable slim line •rgns,i,ss,on panel 
und didribJI,Or businosgrs. UTC's ulility inerroes o·©und -he • IEC worc pro.ide I 62271-100/102'200 KEMA 

weolih of knowledge und type tested u e.re Wling , shared In m o peer relolions• ps 
• 25/40 kA with 

Fe -med in 1948. J-C hos, over vientv yeD·s. evoived ir*o a d/ornic orgon,sohon same feo•ririt' 
thal represents electi , ge. und wale· 0/,fles, notoro| gas "pel:nesr ellical • Single and 
ntrast ucture compcrnes and otherinduslry stake ho ders Double fully 

insulated 
Froi., ib he/volers in dewnlowr 'Ashngton DC. UTC pr•vides inforrnction. Busbars 
product' ond servi.5 frot help rrembers • Easily visible 
• V.Inagetr•rlele'limmulicctions'.dinfor•otionte.•rolog, moree-fectively 

and 'ic,enlly allowing 
- Voice / eirconcer'sloleg glolors ond regulctc 8. assessment easyr 

of vacuum 
• Icen.lf, ond cop//68 00 oppo/unries I r,ked to ceregulotion woricw,de. bottle lite. 
• Ne-w'.1/ /her tele o. ond I profession/'. • VTcan be 

W, il the /SA, UTE is ulso on w horised 1/ifted -reavency coord,10/r placed ontrolley below 
vacuum breaker for the Frivoke Lind Mcolle Radio Serces be 3 512 Mli 0/ 800 - 900 

• Rernote motorised 
MHz racking 4 -nc es UTC is 0160 tne scie -revency coordinot· outhorised +0 option available' cooidiiolechonnel5 *aviouslyollocoted e*clusi,ely tctne Powe·Rod;0 Sevice, 
In odoil,on, U-C mu ntalls tie nalion/l Fower Line Comer I'll) dotobase EW Sera Accreditation 
for 11,e r an.dil ul w r. PLC Jse #,6 licersed government rad c ser·.ices 1,1 +he 
10 Maliysian'witchgearlistributor. - 490 £Hz boic (Pty) ltd has been accredited by 
Servirg the ind „14 lor over 60 years hos given us o UnlqLe ®5!tiOn OS a n•orket EWSETA{unlistandard 259204) 

to present Operaling on Medium /der for ./ililylele•}m,in unicct,09 ocvococ,Ind educalior Voltage Ne•orks". 
T• support and enhance thr sliur,19 0 kno. ledg€ Ind '0 promoN ed Jcorion This course covers @11 the theoreticil 
andd-plopinanlo{*Ills,1 ul,1,11/lecomn·un,co-,cis. UTC.tormedlbeGgbo ,spects of swilching, safety testing, 
Adi,sar•Cowril n/brue.. 2014.Thecearcilocisis/d ollt/leads(501!he e•thing and phaging on oil. SFi an4 

vacuum break s.itchgear. 
inlernationo regons, USA, Conoao. Europeardlolin.AMenco. Thecancilison 
4.57 bod, concenlroling on udoing volue 10 011 men,oe, of UTC around the The Iheoretical skills attained can be 

assessedenactualswitchgearolthe wofid "proclice.suapprocesswas•Ireodyinplocepnortofoirnitglhewun.,1, diflerent kinds at our practical training 
albe,· :p.ro ing In ormolly and 1 wos ogreed /01 oddilion/ ben/bts w•vic De untd Ophi,ton. Johannesburg, 
goire. by urnt ng ....1 structure to ..2. I Fogromme of work, monitor 

GIS (riville, and ensure,he delivery of niaximi,r.1 Lenefu rhe fill fc·moi ne/,rg of Swikhgeo, Single Busbar 

6 GAC -Il toke ploce In Monaco In can/,ct on wit. tie European UTC annuc I (GV31 and Double Busbar (GV3D) 
conforence -he Ii„·cpirmon or 11,e GAC will be/,guel Angel Sonciez Fornie, 
direclor 01 'ele·corr,nurn,col•005 of IDE'CrO'ar Spoin . 24/36 kv rated 

voltage 
The leacership leam of c Mure Afr„u UTC will s,1 01 the Global A dvisory (OLE,Cl| orld •Fixed VCB 
hove equal Tiglit5 0,id na „5• 1/'ll . GAC./Wties, • SF,gas insulation • • 
The GACh„nuri·,scofou, lilloloreos©folvityintoor,nlemotion,lpfogrorrme • Minimum 
c./. Fecholhefoufle,vit./.050|reod'worklip/gress./clengmaroged maintenance 

w,Ihin dif·ererit irterno,ional regin i. bul w:lhou an, cent. coordn©hon from • Fullyextensible 4 1 
. will,in UTC KEMA Adi.cdorolgiob/Frogramrnesnowccordino.e eHon f=ocross tested 

the internalion. I regiril•' VH2&VH3. 
The 24 & 36 kV tour ac"'&5 iep rniern,mon©' coljobca,on we· 

air insulated VIB 
• a,cleel/J/neAvorks .vorking group Ill• i le,lho #ere c'e UTC vt lily members 1•• 

arealsoavailable 
who hoe macc ·he cecision lo irons,tion iheir lelecom ne,works to o pocketi' 
IP bosed soluhon -he vosi mcion}y huver 01,/ mode such g decislon ord the . our Installation and S#ice departments' 
UTC Pocket/IPWork ng Grous IWGI will be a peer to peer /lil, WG pro.,ding 
educ,tion ond knowledge 5/,Ing m he Issues. oiltalls and lessons learned m MSO (TAMCO) 
des,ning, Nooring Ind imple,lienting pock' 00% SeN, es. Tke f S•Oclii, 1 Tel: 011 298.1800 iF@K· 011 298.1801 
o' This group /11 be o webinor illusk/,90 •he experlence, of t'wee nember reception@mal,ys,answitchgear,co.za 
ulilties 4/pe 0/ Nolh Amer,co 
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I Wireless 'pectrum ior ./.re The formilion ol/rico UTC 17 ' 19 November. The s'mmi'isstructurec 
srro,Ig·Ws· Mon• cf Ihe cAN,coticis to promole debote on u rgnge 01 +elecom SI, years ago. u-C/EUTC rece ved on to be i,Tiplementeo in 5 up poft ol fiure tec:,cal ard bus,ress i sues os 1•ey 'Hed 0*bior for 'Bmbvitip "2 2*on sma#rids & relyinthemedumol Uill ty :crnpornies in the fegion The conle,1 Reseorch and w.les' i. order to gather data and inno./,cn ed i· wai 

6*hese Se„ion hos come Irom d, ecl 
Instigofe ne-·' cartrol luncic. decided they viou o beco: charter involvenen'of African 'rergy coin•,oies and lopeon uidilies hove been ..... me,rbe• 6 Europeon UTC Twa years loter Inernunicipc ...ofSou'AIrco the need for addilional wire eis Chcno Sid becorne le second menb/ 
speclrum 10· smortgrids -,h tie of EJTC from ·he Alricc reg an. In supporl At the sane Nr e, bio sessiors in 11,e sL rnit 
cenlgalregulatof,bodyinthe Eurofeon 01 both 01 -hese companies, UTC/EUTC 2 bean reserved foc direct discuszions on 
Commibbien Apeiceived weAnessin held ut//ecom conlerences ir 2012 forming At·,0 K cid Ihes- ses'ions wil 
le arguments 45 been tha- utililies aid ogair ir 2013. The feedback from explall the orj,"Bed 5•ruc®rer orgclisction, 
have ne.er been i/RHY recogrised these eveils. suppleme,•ed by ,/seorch in govemorce ond lunding of AInce UTC Tle 
in the World Id. n./·ile Conle·€.ce South Arica and 0, ve,·, po/,e ·ecd•cn3 bentli.s ol mem•ership will Bee*pic•ned 
(WARC) as user' 01 spectrum Irc from ,•dustr, bodi,uincl•ding lhe AMEU. logelher witi o propos•I for oc·i,Ii,es 
sim lorway fo Illeceronauticol incusll PIESA, 5/EE, APSEC SAFE WAPI? mi anc deliverobles for the *cd ·erm Once 
©r the rroritine secto:·. UTC wlll 

Airicao,c SANEDI/SASS,hasmodeUTC es,/blished. the AUTC board / direcor, will coc •inale 'he c·gu•eiti /'ch need 
believe the t me is righl 1/ lounch Alricc s#9€ diection ard orogramn·e 01 octia. to be made in differen,in/·ratoncl 

iursoic·ions to eisure utililies UTC /•e •si•g o si,1•|Of busi•ess model •o 6, -he ossoc,¤/ion n occordonce wi·h the 
recogn,5/ as u5er50fwirelessse.ices Europeon UTC. needs of *e ine.bership. 

n fre WRC meetings scheduled for E,rope U-C wos formalised in October €onclusion 
2015 ond 2018.Tls erk i# rew 2004 wi h five ut 1,1, members The b,dee 
prog·e58ing with UTC 1/ USA, U•C F energy ord Elilit, seclocs around 'e al,ovied fc,/heopooilrment st o Eu·©peon 
lotir Amdrica und UTC Cona€la world conrot tgnoce ¢he demar<LS G direclor / develop an' pron·o•e 'he Suppol isolso being provided,0 EUTC greoler effie encies ond the chelleiges thot gctivilies 01 EUTC .k ng direclion Ircm ort ut lily members I. Africc. wil, be placed on their bl,Siness,s over the Eurooear 00¤rd 01 dliresors. EUTC iew has 

• Cyber secumy Cyber securlty 's coming decode • 11, tie inlroductio, 01 23 chair nember ard te•.e, os=cale 
ropidly becomng *e nvnbe' oie members The bo/d of directo·s smongrids The kBVenablerlosnort energy ogrees 
issueforthe wc·Id's 8Aergy aid utility s re ecomm.nications ord info'mellon cn the *t.Ilies end orogram,res 0/ le con·paries Covernmen, bodie5 in Ihe cor·murica-ions ted,nolog es There 15 association ,!11 provide for oll members USA ed n Eu opecIEd¥/00/·ate no single so'ulor. what is bes/for en, 
ed ihore kno,vledge on /I anc 1he Europeon direc'or s aspecls charged with 

porlicular compan, is depen,dent en o 01 cyber secvrity UTC believes a deliver, ofte, Ihrough |,0 :On, willl other nurnbir & local ccnditions, government u·ility bosed knogbdge shor,•g utility o'socia·ions, ei€rgy Ind telecom ©Ad regulati, envirpme·. aope'•• 10. 'rurn dimirg ond oddressing reguia/ors, end le W es *Fir the 
inv•Imont, s®wrirg r.m /n investmen'. tie Fecific issues laced & this European/cmmiss.9 

m 65¤q crill 60ci¤' will benefit al| techiolog, avail¤bil IY of spectrum ord he 
All bQck office lunctiois ore pmvided m members The work 01 the UTC Cyber le.elof compe·ition in ..te|eco,/6 •arkel 
a controcked 055'001 cn minoge men+ 'wry Ccmm,lte, will be prorryed Africo• 'lilities hcve cornoony *ch on oppo'lunity to is //mible lorlinance. to Oll UTC / My members ond new come *cgeiher as pol 9 Ihe mernber51ip wider LTC 

alliances wi•h European crgorisol on, ·he wnual expens o. 
com.urit to shore ir o glob¢ "rum unde• discuss•on .,Lih • EUTC corie-ence und . appcopriate p€elect 1 ul,lity Ie'acomrrunlcctions while 'dress, cons,der collotoration or educ•tioncl marogement 01 acdition• I lechnical oid :E bu5 |OCO| issues Airicall •Ill,lieB coll leurn . 

pr©gmm5 rless feloted or,"s Monagemen' c 

* 3// Telcom ie'work KPIs. UTC has []Ii ¤ Ir Jo| buogel islherespon5 bil g c·/e otieru-ililycomponies ona con shore le,r Inne•alive ideos ord salullons wi# others ir 
deve'¤oed o W docurren d / setti,g 'ctor old *he as'.,lon marc,ger// 
out the key perlornra.ce i'dicotors teuiT, Tne oudgel 5 set ty *he Europm UTC Toge"ie.f the UTC ii ·n iui,ol ,egioi•s 
/ ch cou d be used to determine le boord of dlie,10„/ h Inc udes tle CEO can Influence Ihe vender r.o rmunillestocreate 
oper/1 perto,monce of '11/7 4 del:e. lelecom or t: I u. EUTC s c. operat S *Ile prodicis ond *eces'nor ng 

neterks This initiative wos pro/p*ed div,5,0,• 01 UTC. rreel Ihe exacting requirements & le enel, 
by o reqvest from c Souti 'ric" utili•y infrastructure A I li Ities lilli IQce the s•me 

Tal,•14 40' ard resources froir memlief .·iho provided w i' ticl drift •liallenges, ll•e ·imescole5 l implan•ent•t 0,1 
member compcnie5 nr8 enccuraged fo docomenl An interrotioncl re,·ie• •av be differen' bLt we ore all oiming to 

process with portic,pation from pg,ta•¢ in projects. some©Fwi,ch o inu• deliver relicble energy I an economical cost 
be •unded by soonsorscid/orthe EL In•ernoriono regions hos prodJced oppar nnd under 1hs be•· erw,orlrrent•I L• |,cri·. 

0 'inal cocumea' .4/ Al f.m the Comm =slor for./.liculrrepion 
bosis of gdo·/go·heringegercise m Ihe I' s propised that Al'CO UTC will IJ'e the 
toll / 2014. Tne & Alrico UTC Is 'he b preided by o opporlunily ;or cl! Ilinse 

same j„essmode' ind w '1 hoveobwid 
seleclior 01 31, ilf 1•errber rn·olved laeli•er96'nissioncrlt,colhpfvce•le 

con·pc,1 -3 I d..0/ drown from ./. ?rom eae." & regier5 ., 1 De orolysed ond co....er'in'hecommolaimold,lvll g c](·oss •he continent 
banchmaried to show the range oeller volue :lid r.provement in quul,/ / 
©f pe/o•mance of u·il I le'work' Africo U*lilly Tele-rns Summit and ser,Ice5 for oisines•es 1hrough ·he use o{ new 
ident FYing be:lin cio" and how such AfrIC' ITC telecomroul'ret'Ors'er|,n/4 le' and Bervices 
petormo ice con he ochieved Dalo 
golheri.will lourch eleni Jor Alric' UTC lili Con·oe- Peter Mercy, cornmele sho.Hy The Qn. 

confiden·,7 01 oll doto provided,ill be the .4,ca "·y Telocom. Summi· IhiltleSTeecorn'Co'gcil 
me /,urli N> be held in Scind'on. 5,jurn Al;,0. pe•e·nnarc•@ulc 01 org 



Advertorial 

Landis+Gyr E460 

STS Smart Prepayment I Functional and Future-Proof 

Open smart prepayment meter solution 

Landis+Gyr's E460 meier solution is the answer to Open international standards 
advanced smart prepaymenl metering needs. G3 - PLC 

The naw generation E460 smart prepayment meter STS prepayment standard (IEC82055-41 /51 ) 
solution is rich in functionality and offers maximum 

Interoperable IDIS standard 
flexibility 

DLMS / COSEM communication protocols 
Spacilically designed to work with open standards for 
prepayment,smart meteling and commurlications, 
it provides a funire-proof solution that protects 
your metering investment 

Open industry slandard, G3-PLC OFDM technology for 
bi-directional communications between the E460 meter 
the P160 Customer Interface Unit and the Data 
Concentrator, 

Split metering solution, which typically consists of two 
parts the E460 meter and the P160 Cuslomer 
Interlace Unit 

Communicat,on between the meier and the Customer 
Interface Unit is by means of G3-PLC using existing 
household £3 wiring, n. additional communication wires are E460 required 
The /160 Customer Interface Unit is lypically Installed in 
the consumers home wherever there is a switable 
electrical socket outlet available 

Real Time Clock and Time ol Use · enabled In the ZE mis 
on-line smal prepay and post·pay configuration modes 

Suppofts the ialest STS currency token specifications 

Extensive e-melering (oad swilch contil functrons 
including 

P150 
power-limiting capabilities. 

Event tnggers and traud logs. 

Various conf,gurable load sw,tch disconnect options 
as well as remote d//onnect and reconnect 

in the 0.-line mode. 

Landis 

riur ageenergybetler 

L 
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Economically viable smart grids within 
municipalities: lessons from local case studies 
ty 8,Jce R<., a]I, Alkifia Gr,d ke.·ir /: *zen. Gree,Cope 

Smarl grid infrastruclure in municipclities mn improve the efli,iency of ele,tricit, provision and prese,/ new 
opportunities for economi• growth and :ob creation. This polenlial business oppor,unily is currently hampered 
by barriers which /Imil municipalilies· obilily to commit 1/ large-scole roll-out of sm// /Ads and //ociated 
distributed generalion technologies. These borriers lo smart grids hove many causes, including a lack of nalionol 
standard, which may result In obsolele infrn/ructure once sbndards /re finalised, and limited knowledge aboul 
ihe •ap/bilities. benelits end finandol viability of Ihesetechnologies. 

-he mot aion for ·he Gree/ape Smor eud W le munic,/ il,es in lerns o[ Iher ilsalf offoverils lilesp•n whe, c the nunicipo 
Grids projeclwas 4/!e,i„rip./e feosioilli ele•irli·,1, business, identify polenlal smo,t benefils o'etokenintooccount 
Il Implementing smor Ird f•:h•ologieB grld Inle.vel'hors explore 'he bulness Du,i,v Il,e modelling Drocess we leor/lhgtthe 
wilhun Weslern Cape munic,pollhes Identil' case tor I smod grid ,·nplementoN©r end v•obillyoi Q smon me•erirg ,•plemer,1¢•iDn 
6.fners lo impleme'jolion ond facilitate t'e Moke recomrendohons on the benef,ls ond cor, sh i h dromg-1 0!10' depending on •he fa·Nr 
Jpbeof ·hegelechablogies The •rdely,i,0 choi]enGe·. fo- MOr griN incernento·icn in Jsed ord +he cuslonier's •eRoorse io th,9 
aims - 0conomic de•elopr•eo· 'wgh #**Inti•We•efnCape 9. A gropp $ 'ie currulol•ve M ben' 4 increosed ele-4 ie#rk elriciencies. 
in¢reczed locol corte,•t ond ,ob creola Aleihodolcgy of the proposed p·oiect cor be 5een 1/ 

fig. 2, •lio•ing o pibock ziod 01 iusl 
In ®13'reen/'/ rali hie. cose 5·udies, Thispoiect,con'.'t;Mof cosest'cesctbree unde, 16 7.ors, giving 'he p·oie,1 0 'er 
In Drokensled, Wilzenberg ond Saldor,ho, t 5alected inur,lopolities in ihe Western Cope, prese/ :glue ot R 76 000 
develop bJS,reS5 c05.6 lor I.plel,entollon •cs deveoped fo lown• o gorle.,i live 5 ep THe business case lof snol melering is rot 
J smod grid lechnologies lo heE, cose pmcess>/lined here Ad emphosised e/Re panicu•a•y slrong il you ccisider only the s·udies o rcodrnop dde•eloped beach me de:.'prne,110·,c niplemenktionof 5•00 linanc•ol bene' ./e nunicipolily While 
inunicip/lit• t¢ help plon ·he long 1€-m lu•6'e g·/ pro,ecls is ver• cose specif c. and 50 the 1•e pre•t shoul, po, ball off, t does rot 
0 Ihe mum"pol grid wilh 'sper fo si,0, oul'ine•mic'lew me,elydc'crhe Thr procew 

2014 *ree 'He· 0 
more loqF retili on fechnology 11.2, 31, 0 inves'mentdurill#te 

fellcne• Thefve•lapprocessissurning.. me•rs' Ii#Howe.* whenlhecusk)mer 
cose sludl as ¥,i I be CCIJcted // o sligb-ly n FIC 1 $(]vings gre to•en,•to occoill, t. &!" heavier focvsonsma/gridg roleinenooling 
thagreeie•onomy asosus•,noblepoM©f d.molicolly.proved Droke•steir 
the munic pal elec·ric¢y bus,n m. 6 showed tha· there i g.e& ecorsm,c 14e 5rincled Lu5lne55 •Jsg p'o,ecl for 
.#. 1/LionE were •earn, during leen 40, ue t© De goinad Thfoug n No©d ihihing e•en Droke•slenwos,small me·ering prole/F o 
Cope' ¥•rioks Ingagerrenls .Ill 'lie if the direct value to tie nu,icipclily is low. Irrolerne,ir o time ¤ uss lor fl lor domeshc 
g cip•lit es os well as during the modelli,g This volue requires use,·s to both undekno c"ome s. covering +he first lAree areas 
wd developrren· 01 +he /pre,6 iKe aor/, cos/ es vell os ho.e suitic•ent ncerdive 

01 fhe rocomcp's in'·icl developnen' 0 sh# lood 
2013/14,/sestudles i,onely. ...unications 'latform, smort 

melearg oilo• ond the exten5,or of le smart Min- 
1. 223 3 Geen/:.pe corducied a ©ro/c' me•enrg olleitl. 
lo develop irrart grid ousless ccses Thebu51,2SECCSepr*elorlheSolaarao 3c, 
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Journey towards a smart utility: 
An eThekwini Electricity perspective 
by j Hups;ey j'Peryhed / MAerrhli, 5 Jrigur le;h, V Maistry. S Sewchurmn, ond K *ramako,0 eThekwurl, Electrcl* 

The benelils of o smart grid, including improved <ustomerservice, network reli£.bility and improved oulc.ge re'ponse, 
e,ceed Ihe (urre/ challenges experienced by eThekwini Electricily. This paper discusses /he approach followed by 
/Thekwini Eleclikii, in achieving its obiective of a iman grid and highlighls /he challenges encounlered. These 
ihallenges ore nci uniquet/ /Thekwini Electricily but impact on oil oiher electric utilities within Ihe Soulh Airican 
reglorl. The paper fur,her dkausies the a•hieveren, of a fully outomaled network whkh M ensure No-wo, 
(low / etectrlit, and informol ;on. Theimplementalion of various pro)e<ls to meet the sm// gr·id oble/ive is els© 
highlighted. 
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dovelopinen' within Ihe Sooth Alncon MJ,kgicup osthecriver,flhe sncM gno business Fertormonce .......plY ndull onc siskinab,|44 

1[1.Jirieg has led -0 the reed to develop I NJmerous technolog' in·plemenlolion 
• Est"lishrg a bose ne position ie. stiolegy 06 115 Iron·'wo-l Ind •00 The Initiot •es ore toking /loce withi, eThekwin i ossessing le ' Jr-„t re»,ork copood' de.elopinei• ollh,5 5 romgy is nol unden.ken 4r miltgrid opp/01 ors Eiec/·icity whch is commendckle. The 

In ..I: 1 /1 4(.•ell S .in lei·ilities technology implemen'Dion i· Ioives I lop/'ing re'll €I development ard o.erill 'trgleg : plon os well a: Ihe cties deplovrner,1 Opportunifieb thot should be 0,3 nol nacessori y take,g DIcce es an 
pursLed,nlheimmedicteful••-DensL·e iii·.gr.1 por of In in egroted sman gric 
reod'ne 510 dep|cy sman solut ons heelemenls//,strctegy/include, but 5trategy. ThesurviesJN're'lec·'helevel'F 

• Considering p lit pro,"sond evoluofing no, I -I·ed 10 inconsvercy"dobserce 01 " "gmted 
the res'lls from F;lot p o,ec technology deploymen' opproaci Flevel ©1 , Roodingpondactionplan. 

• Dete·mining 'e ·,11,1 level cosls and s lo approochj. Tne opproval and adoption 
Lenefits oi developing sm•rt grids I Tel.|ogy.In actss - -s o{ Business'LoB) of ·he smol 

• Providing npul /0 stondards cod . Overol• budget· gid visior, ·ech,ology deploymen plan 
specilicoliors I Resource5 end require¢ an In·egroled imple/dolion strate/r 

• Deve.oping o grl[]rfuridacton plor,which . Consolidiled will sig /icon,1, cont.ibute to tne snor' Grid Ipp'©¤c/· 
WIll mo!urity leve o· Ihe /·ili•y It i: e5senhal 10 

Set o il de'ld 0•1 Dns requ ed t. Smort grid mo•umy ...5:merl focu5 on employee poricioolion ord the 
implerilerl the $•rolegy Ewsine•s *merd 1• soppor . I lies consider unde./.the ** iou-ney 
Detine r,les and respons,61! 11,5 for towards ¤chie•ing • srrorf grid on#ving imorl gric m rey The ehek• n: 1-rn 
he dilleronl smoftgrid role players demo„/¢/d commitnen· to /e srnort understood wh,t a smorr grid s ond why 1 

gfid nctiri*• c55essmen¢ process ord the 
COmmi./5 i,eed• •0 uncerloke this lourne„ ihere o,e 

threel]Lies*lor•Sw|Ill il needs /05• itself. porlicip"ior # "stording 
Therommiltees·.rve lo pro• de lbs plottorm , WHere <rn now - an "05 1. ancl/5 Fig 5 Drovides; repe,ent•lior of eTHekwn'i 
th,oug• wn,ch *he oduel di/ies of the e Whe ut lily urde,inding i srnal gric c,•ren m©turity. WH le this 0/come mo, be 
workgroup are e•ecuted The scope of the m./rit, seen os bleok however. il's viewed os w 
vorlous co·n·n Mee5 ,s ploboroled furher • V.'hefedalwortlego.-•tobe'/¤+eof opp©/u,il,forimproverenlandgro/hwl 
1,199 3. the uhlity by de•eloping o vislor an opprec otion 4 1he pih which ke ut Iily 
These trovel comm,Hees receive ihelf rrondole from * How do I get 1 here ·oodnicp" - must overthe m· lew yeors to realise 
le %/M gfic work/c•p The inferoctior developmenl c-os¢roteg, its obiedive & niodernising 'egrd 
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Implemen•ation el vorlou• corn. /1, GRAP 1 7 linaliciol regulohons • InprevIng N netwelk perforrr,i•nce 
inili•tives Holever le exercise olso encbled cs/1 and seNice MelmeY thereb, enl•uric,i,g 

m*gement Ivrdomentals by pro¥,ding Mlomer la'istochon and improving 
As o ut III emb.l or ti,s ,¤Jrne, lowords reliabie end deto,led assel Inlormition. 1-119, Safet, Ind an.,rorimento 
achie• ngsmartness/modernisato• of tsgrid pe'or 'nonce his irfo·notion v.as cop-ured wd ,111 w 
it'$ iwporion+ / get me building blocks rghl. sto'ed c...st 'r ecu,prre'+ hierorci, th.t I Ophrnising return on il·es-rrer,1 Ind 
Fundomertol tolhis ig ho.•·,g or oppreciolion, wili link the techric' scuipmen, regisier obtaining volue for mone, Cosl Mirig. 
01 I ..... the ...ship of it• ouel' r#urbishme,i' b, to •he Financ o 1 cori Le cch.Hed on 

CS. 1 regisiar. This •.0 uld 
•erearethe, locoted. whoilheir•ondmor * i'ding the eq J,prren· 'e Iycle I g I enable}ronsporentcollylrongoctionsolnew 
i, cre #/ Iheir us/,1 1,/ 1 -he ull Ily has oddriens, i•proved mintenonce px:edures, whi-Ii /Jeretions /,id ma ilen,lnce and wldhave arudded observed & Ihe cragNon ol o frc•ie•vork oe:,et,•ofrea•cing 

disposol olowing the infoirraim b be ins,rince cosls wd levies 
to monoge grdrronibrie oerforiance af ¤,a,lubletor morein/,rned dousior -nkin' , leseassel' i.. Le'al,regv|otor, onditituloycomolulle 

In order io overcome le challenges of through centrolled arc systematic 
ve "selundame"alsinplece, outil#cor informa'ion dbolica'on, leading·oconflicting processes i< Pls ond KPIsM. 
nowbegi••©considefinlroducl'sn·0*55 inbrrolion "d cck "ID·motion , ImoruvIng rist mollogemenl "d 
nto·he g·id such os. mgiolenance ptce5586, 0 drofi techn"/ corpom gover=ce and providing c 
• Introduction 01 In' ligen, devices ond i *m " sv#em franework was eitablished. 6 codi, troil for ·he opprooriamess 

'cnso. ./.Inationl MdossisteThekwin,Electriciry c- de nmoving siorls 'oken Ind Iheir ass¢ciotec 
towards risks ir/grolion ard devek>/rren! of Thereshouldbea balncetelweer 

• 'nitallation I various communicotion eng,neerng, operai,Gial ond fionc: rradiums be *en on. e deviceE ond into -nction syste·ns end esioblishmenl 01 risk 
the bock·end #antrol,Entre) bes* •se prozesses which w Il miligote 

technical • 
,/grmo·ion disper,9 In Vore eHicieArond eHeclive support prociremeni 

• Modemisedthe me+ering ,ntrostru/ure tc of wol ensurelhat,he tie I/„cal utility irfo. 5'pp•ychgin woul: 
enhance the customerexoefience nolion sy/e„, be b/" framework. o droft lectini•Gl 1,"aged. ulil,1, cotn 

• Explor,Iig Jifferen' foir,5 a generot,of 4/ wos defiied. The lechricol • 001„ Ensuring Ihot susfoirabilily s actively 
ana Iheir iMpact or 'e grid 

model will midera¢ 'cd,to·' 9 en. ronmenl •here 06 parloF,ssetutilis•tion 010 
seJection 

The next seclio• 01 Ib 5 paper highl ghi the Irformotion ond inforrnal,or ownersli p I. 
work /,ch /helwin, 4 underoken and,s well accumenid and ogreed upor. It 50' ' Improvi•gproduoivi·yaso·egul•©¥belle 
inlheprou·ssofimpler, enting in reu|,!.in,1 / 5 the respons,6 lifies for the plonnirg ond lorgated humon volous secllo,15 resource 

development 
cbie:livelocbevin-menes' anc pe·sonrel In•clvec ic wiminadeq'/e 

doto.Thete/nicolut:iYdolomodelprovide5 0 bprovingdecisonrn¢kingcsoresul·of 
Asset management the perier' foundal on for I'lure bener•voilobleinlormolion wilhres. sy'lem .g 

c 

toinlcostruct.e.people and proces 
rue smcr# grios icn only be 5.d, 9...09 Grd in•eqm ic, pionning 

irrpleme'/ 1 you ho,e oc•055 to Inform¤tior As = bc scei tron Fig 6, irfor..4, GIS land..pe 
abow/ /e rlelwork, corn'n.Inidil il to inigrotion is required k} ens·,re / The The ,/el igaice of the snion gr d relies 
the righ' 'ecple. systems and cus•omers systerns hove o sirmlar ond 0 -ro·e view of crilicol|yongeospotio dolotorepre5/rtond 
and eachls self-healing funclionol,4 arid /, requi'ed assel's info.m,·ion. and // no tock ·he •cations e{ nune•uus de•f,™5 li• hin 
inielligentcjec,50nrilokingor'lieneh,•d,I21 o.systernhoslsoll·he feqi.liedin-orm•n Ibe conneclivtymodelo'!hej,stibulion 
-he wel manogener' iniliative del,ver'bles cbou•the 093/t Also volious sys#ems wip play system [3] TrccitionallY the 'etwock 
supporthese'undorne'loll·inclpes,thereb' o rce io/her In provide o cori Jieheils,ve reticulalion iecords et 'Thel<wini Electricriv 
clowleThek/niflecincitylohornesslhe le••rpsentnlion//el,lifornotion, which were sk>red ina comoute' o dec ces,gn be,elils ols d g ids cw be i ewed through busines,In/P,gence (CAD! po.4.ge, The lar/fc·oclion lorr kols/soll•e 12 At 1he core of le /,set managemenl a[) 70 a gaogrop•,ca Infofrrollon s,ste,n 
inlt,•t•e wes tle O66e¢ Ileld ve,IlluJ1,01 u d The benef 16 ochieved from improved ossel IGIS onvironmen] Inrn.pc.uled me,©daio 
Ident,4®tion which.4 primorily im:tutec lo rrinogemer,1 proctices include ana addiliono] ilelligerce to *e /+5/se 
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CISaleT//Iniflect·ici•providesaspo·ia' lielc verit,conor pro,eck. This/+0 model o quicker resoonse Ir spohal'y lo.oling 
plalform forthe le•hn,col recordsof al +he incorp-te, exiw ekckwii Electrcit¥'s undegroundinfr*uctureerd faullfirding 
exis,ing newrk inf.05trudure. An uidatic undergroundloyerale. undergroundco'/, Th,s•'5• =moicscH,cion}plo'rng ferne. 
do/5/• is relionton /e receiptof occurole comm„,icotions inlroslructu e cobie ducts con/nrlononoex/nsion//enete/and 
as ·buil# d ·owing 5 from le varion,5 wor<s cid coble. „rds, ord ·ein,notle.93 00, were Ir pionned mi./er.arce 
brorches 1/ is supported bw 11,8 Alcser excluded f·orr tne os5e¢ verilicalion prolee 
Octa Chonge proceis .osted 6, ihe Asset in pdoilion I. il·e da-o ·hot wos collected Communitations Inlrostructure 
Core Cent·e in the asset mologeme. f eld ver,ficotion n c or-de inn Il,r' 10 9 0| comi,uricetion 
4 more branches ond le,• divis plulcdf 'he dea vinh fo,ther enliurcod Will, ons ore netvisr•S 1• 1he Sn04 grid. it's irn Jerlunt te 
exposed to wd Nerocl wit Ihe GIS *ey ei,9 ng d/7 /em /.e „ihelin, flecn.ic,/ ore empho„se *ci fha N/enables ,#e secol,0 
beginning fo re & se the benelit• c• having do105el ArrV//emplolesweredes,gned# Adding in¢ell,gence lo he electric /0 
a /4 ennected g"polial nevork dolo replicaletheequip,lenlintle}ieldon€105# p„mailly necns outorncling varc- glid 
model The mised do# rrodel has provided Cleop're process fu•clions A•3 ,ulornollon •in't possib|e 
o plic•n to Mieg" Ibe GIS do o wilh Theenhoncedc"model 905 beenexecuid dhoulcom municat M 74' orks Menoble 
other entarprise sy'tems 01 Ihe .,gonisolion in I ihird o{ 111' relwork, M: ·hp 'ou/em 0 1*0·4•'09 flow e /,O 141 
I, 1,01 0 sooddre35ed he ;suer. oF Relwork Fegic,n E ec·null relwork conrielivivy lor Historicclly oil *m ce·,in,unicalior w,+hin 
conneci/ nihe/15¤ndprm//hecbm' cornoonrn]50·therremiveltogeondlow eThkw,1,105 eectricol i./ofk .06 vio o 
topedorn networktrocirg voltage equionen, has beer och,eved n ihis copper pilot sysiern cons sling of c 'bles with 
Objecive model va,rg 9Lmbersol cores 
The mw o meclve of the ini·iative is lo have Ch/enges As •he copfer sfiem aged, 11 Decame 
a;ull·,conncriedne•o•kof ikehghic,tage, Someof thechoilergesexpef ercedirclude • eF,1,1,10 lo faulls wn,chore ver, co5tlv 
medum <Itage and lovi voltage e'ectnot¥ . Very ca-plex datoset with w.,ive to •epo r As the pilot Miles were olso 
M icu ction n 06 Ind lo hove o rac I worlo 0-trib,tes •hor needs -obe na Mairec uroble ·o veel the co•mun,coton demoncs 
geogrophicol repre•egolion of Ge eled'cor . Rehorce on ihe entire ofggn,5/,on lo oi , mode·n utilify, or overoll long lerm 
infrast,uclure Second IR, I+proy,<•soplatem prcide dc,to. communication nelwork strolegy •ros odopted 
/ h «111 ollow fortne in eaction wi•h either , D/¤ dis„plinc !5 0 prn/ew and needs in 1994 which included ImplemBrting fibre 
enM.prise s'sterns ©F lhe orgor sation. 'z to imp·O. thrcuG hout Ihe or@•nisolion oplic based s/le* ond wireless systems 
owege monagerrerisysM. re,eiuebillng • The Jrgor solion needs to cdopt to new A new Comrrur,cotion nele©rks brolch 1,·os 
5¥,tem, Irlerprise nise· n 'llogemr' -Irl doto nodel. eslablished to Concenfrlte 0, the rapidly •ustormerinformol,on systern, etc De•eLI increasing communlaton requirements o{ 
P.Og,ess 

Assets a·e berer nenoged b, hovirg tke ele€*rical ge-w¢I on 

A new dlolo mocel was designed -0 host the occurole sic} ol record. A $ ly comeoed Gb/ecNve 
addilang' dmo I.on, the asse' morrogemer,• geospoi, o I ie#werk 00 'cbm Mp"' eThekwini Eleclrcity'scommonicalion nalwork 

strolegy 15 ..... 0 .... ..... 
mulli-tier. hierof:hical corrl,un,•alK>n ne»,ork 

1--- os .own i. Fig. 8 

71 sys,err ,sre•u,f/ to coa theenr•re 
.... .- • C, == or,NO Ch,Ip|, 11 ner*to - re|,0.,|Cr secure 

oid sca|oble. As c roder, com„ ca lon 
1 -- net•ork it will be required to pro,ide overo 1 

high /ndw *h ond 10.10/ncy perorn·ona 
Toer,surne°fic,en, and oFeclive ooeralon aid 
r,laintenonce, the s,slerr will pe reqwired I 
be 4 manggeoble +hrourli n crnlrn iree 

Fig 7 Ccmplor:sonofo/do•d•ewdoemodef' rronagement•Sterri 

benei#s Oi C o. ,Yo• co.n171unks¢kb• ne•,al 

(83 Electfic ky u·il hes nove I lurig 'rodition 
01 owning Ind con'rolling 'heil own 
co'lln,Inicalion5 net,•.orks 6, . il on cri·,col 
aopllicnons beccuse of concefos about 

1 re labilit. sobl Geority ond cog tien ip 
*-WEr--- co•es where the cost - iri 'erms 01 capikel 

ono ...+Ionc eN)enses is greoll 'hon 
1 I nO.·'1!114 Il-0/1.1,/ef le gul In... 01 

W.===1 rel o bll:ty sofe" und secirily 6 /0,£Jil in o 
prooretor, utilll.·owned relwork often r.m. 

1 cos, concerns see Tobie 14l 
logre. 

Pib•e optic cables we•e ,Astailed inside 
Fig 8 Com-un,rn fion neN.04s §•eareg, the * 1. •,re or overhe•d line 5•5terng, 
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(opticol gro,nd wire or OPGWI. 05 DoM 01 
ref,rb,/ren· F-o,ed honaled 6/ Ihe /v 1 Colirl Sin(, ike u,ilil, 0„r; the ne•,crk» utill' i• In coinp101, conial, oble 10 epe·otions depoill,ent Uncergic Jrd fibre daierrnine qi,rlilyols-ee KDoS ord p©48· pi,orily,0 .n•u™ •dequule 
optic cab|e5 were als¢ laid fogelher • tb bor...thern091 cloalbusimisgpplicc·onse•ollt,rne&. I 
eleclrico cablusb-eennoors,ostoilons ¤dd·=, theelimi,/,6n of public tro#•c ,rro- op#Ile)fnel* 

overlond ·.0,•ould rs.derthe le•,0,4 In¤•c 'able, /*0...dne I 
THe second ob/c Iva wos 10 Instol o •,bre dls•gf Thili •acicul¢rl, In"Man! Icrrnli•on«·col opplicallog -'11 
€]/ic SDH •ulliple'ing M" belween n.010, m•.Ai•or'. •Antiol arddaa ccquis·on (SCADA, grd•ele p•o•ecti©,1, 
Suost•-lon50 Qnd to •rovide connec-loos 2 F.tureprol. Pri.0.....Immunt/ligr lieh•ligag,rolubled.iholor'. 
fo, protection .gemcs, S[_AIDA, feme' I.lowl =,0/gc% thi foke plo',ler.Imple *Imrre=,olc'llul, 

m...."kt,ng,inglhclheeguJpmen»pur.n•.e•od•yul relloin in·errogolion of protectior raloys, quoht' In •el¥,caoierthe 1C In 16 ¥oa, e*•co,d lilecYcle, foreled'c,' 
e; supply recorders, secu·,19 'sterns, d.,0 *.*Ufe 
com•un,cotions, and ethel ser.ices 4 the S SM[ur, Since I. net.vel is pri,0.•l owned, 1. ut,1. n d... . .. .. eleclrico i.·wn·k TI 5 •LS .en uchieved. ingnuge •cidard secbf·, polcie.Ir m,©videhe righ' level ct pro•,hol 
and & mcio„ gre no= reochabje ara forromp.'©lio ......0•e, j.,spa.kujud'i,np./,Ur,rill= 

lf./ 
[,re "Riced Dy the inultiple'er Ey'M. In .pplic/tion. i... sup.rvi'.v wnlrol /1. d.1...ul'll' 

OCA.**le·proledion Thliwillul,uplo•uull,€0 roeinite ed, ion, o Ic,a, 3 dolo n el'" !1os *en 't inh©Nuclioi o{ 5ma• 1•ete, ,@o,dolhei .olueQ ierv ros • holk cu57©me, 
these mole' "bi,0,15 +0 mo, m/te 'Ae nne C•n.umefinfo,Mahor -,11 naed tobe ie.•red 
i,ew reougmem, for Ethern/ /Mce5 such 4 /0,• The i Pri, ca•d•.+ 0,0 ni•,• • di wur• •0*Uge wner••e, If ,• 
as distri•ution ou-omahon tdic bockhoul, 9,qw•d 
C/3 cr.11][cess confrol 5 C•po•14 -he Jhlih 1. In <he-ge ol enoging ea.. . addillor,¤1 oppli•ullu•s orn 
'he libre 1: olsc Lsed Fof /.lerl·.......oddcap.....dud ootic SYstem TI/•opocily,equi,emells 

w I. ruategrow.lhoutill...8.-iou:im.lid......s cd.ninisfra•Ins,s•c, /0/,ekwinitieck,9 
an{Inlitgownpoce+ '. ' , ...,.,•.-....•*-** dep•shove been conrlded usingceu -* 

Tchlp I •Ibre links 8epe4•50/•pnvc•comrl•n•:ejion„e*I In addition, o commitrnont 1,05 
Q|so beei i.•Gdo k. m{]ke c poir c• fibre core' 
M'obe y "'b rou'® lor u• in 'Thewin 
Metrn'' brondbond venture, Me•roCorierl. , Recaitmen' 01 competent tech/1/ p.... .. conslrLclion processes / 

510•, Compound/ by ,/ing / sup#I /lude Celld he plu-9 / dia cornn·ui,cch/1 -er in ougy wos ivrodwced oggressive e.*,ment equit, pro Cl•Ces inf•R·ructure to accommc./ f.•L,re to provide he commundlor c,onnel 5M•I 

• Lock of su.Ort frnm 6ack I me od'inistiation gnu 'polications ./.hon ..+ c. nt·01 cerle ' his -,ded be ./ . 
seclorsoftheorganiso#.r, g•ng rrom * 

comrrunicolili Ii,•ks . the opproximale' oper.·ion ..1/nonce stmlegles supplychoinmonogemertiapprova 800 d of of 5 st·ibLI¢Of substations olihe Lrte,ined,ule Y5+E·n: os ·hese ore often ove·sh./wed 
d•namic orgenis¢·icnal sttcture•to co+er 

• 1 IN level.. elect'ical systel 'thoug' by the ins•¢llotior n. conimi.©n •or svol•ing business needs ./sc 
01 not vnder inferral cor,tre, 1../r,01©gy 0 pro,Et in m"mt of odopi vw 

• Adcpwn of 'he correc• secrde/: Ind 
W©S OCCepted [15 cn ;rile Im SO|Lbor dje technolcgies tecirologies os 'ew Ine' continue to 

IDle rea€d,ly avall. ,n:mstructire a. emerge Dis•/bulioneurornation 
exle,swecove·ogewhichei,oblesfostroll·oul ' Then.edt¢ 5uppoitle'OCy'y"Mls * ni 'h-oughou le Ellif Iricity !•C5 

region 0 !0 •g +Crn, go,]1 
, Te -e uckmce cr Trobil,4 M u.cep' 0 obton 1,1[ Super isor• Con¢r<] "d "to 

hese Il'owec me ob ily lo connect min, lorgew&..gonisonon Acq JI'llior [SEAL).*,jili-•througl•s.JI¢he 
RTUs end /Us o{ now IECI!850 3///0. . M.,s•ing crire €unclions. proc,•ses and distribulion ne/iri,K, there/re oin15 •o ins/Il 
Nubslations 10 14, corilro[ cerlre, for fundarne,MIp-cchcegrciging.mwiork ntelligenl nevice6 to remole y mar•ge •nd cutorn'yi•o .rposes· This ce//r system .lon. 1/ anc control c./.to pro•ect con roi a' med,uni voifoge eqi,prne'f 11 
will .ost proboblY rls/be ir,iliall, ./. ma,iogement 

h dis# bukr sub //ions, ring rn¢ in ur In ts, 
|Irk.g / m 'i substotings, 0/.'ec|ote/ LeS5¤•5 00*&. rnin,5wbstotions,ond k,051(5,/ 

id other ren©te cq,•pr. en' ir 'e e ectric," -Thelo/es¢Iess©nleormed wospre need{or ensurerelwork UaL,lily'Thek,•r •Sool.s .Im crT overa'I s•mug with'n the igenis<#ion 'r o 'sk." Ph,0/h 'U f odi,x#or6 to mor, fc· 
•>CLs rwas de been oloced or network *' that fre 

R3> messwe reeds Q' changes ike owe·keod moins COHM) Tge d,5,ribuion 
onogenent wd„ mode'n systerrs beinG required to Inplenent o smurl grid Ism{,1 0,10mation proiect has been broken down 
ocured lo supporl The evolu"or t©wores An exol,ple would be el +ekwini Elearicily' s in·c th·ee phoses or,a eudi phrl·•e fulhe· 

ElnE.JioT ser.ices wjibir ibe eleclriL ut,11. id,/„.· 10 Jpda ,•s ived,u•i, wl/e •ubdip:Jidin•olherespec),•eorder/p,c,r,/ 
ervim' mer,1 

Th. cufre/ *us is on s.ing up a lival 
lie·'comi, u"i niwork'Qi/the -1*wtm•Dnautorng- 
1 1 AV level ot 'Ae elecf ric[Il SY".r,1 Progress 1 
4"im mee by "10·Ing © prows' ·o 
Lok H libre ••i,Iics 10 0 Il dislribulcir subsiolions. 

la06*5•#Ou•hfu.IndlcNMM 
Q• €|| CS !9 LD...g Q o. proiect 10 1 
ro#our o,arrie• graae wi.sless •r•esh soju!jon 
Chol;engeh 

Cholle,lges in deploying, operaling ond m•nun•.-,* 

mointoln,rg comm•nicollon,nfr•5tricure 
InC|JOI Fo 9 0,5rriA,i•innouiomoli••pltreekoe*. 
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Improies 0/erator effic,ency and sok/ reencontiguredcaccommissioredfoites/g 

m 
contrcl|ers 0/ mode owore of /ul# 06 pi,roo•es ·o nic,ile. Ihe pe,farirance ol •he 

5Dor os Rey occur by ·sce,ving o arn·s The de„ice, 0/ 10 ensure Ihe, meet eThekwin 
opergorcon fherefcrers,pondquicker roo £•clric,€svquiremenls Thellwisenas 
fcull mor,ilor the loods o eoch subslotion an ind,•ation . le per•nnel os to whe' I 
undremotel,contr/16*,tchgeor fowlt ¤ccurred onlhe OHM. If a fou b occurs, 
boroves 'Pecon'rone':visibir'louns¤'90' ihoTFIwjJ„igge'm,lfDon'heses,nr,unt 
insecu•/ s,·uclions or, 1he ne·wol movMedor the hne and or •lormvi,11 se gent 

..IL=U loihe •ontrol cen,re tc ./ilyt9/ con'rollers 
The „/19,• dev cms ¤llow lor eurly det•,01 H a Foult hos occurred ond the [cult; tearr 
of equipn•t failure ond ds n // 

con Ihen be dispo-ched / soon os ®siole 
Fig 10 MU,rpel locolion. ord Imor- rest©rohon times. 

torep•irtielow|t 
Ennonce5 ove' 1 cuslomer se.ice - •rnpro.ed 

The kiosk p,lot site hos beer le,led and de'ec¥ion Ind re'loroticD o{ fi'lfs hence, 
1_01=1,35,¤ned The first bokh of kicsks,5 reduced outoge t,# ond leedbock to 
,•rrertly being w,red end prepo·ed for the cLstome, on Ihe slolus 01 outoges. 

tril 
min, RTU irst"otion. b will ollode 

Aog.ess controllers t. •tect when a I,sels 6[ovin •ic 
Remom le.minol unils IRTLsH iove been ©oloir eoAh faull irdicalioni as well cs ihe 
alled and commis,ioned in 455 dislnbuloi cirrer,loadsollhesuostalion 

subsfotons from a foiot of 755 A ·eol $ Ch/ges 
507 of Ihese dislribuk•r •ubS'otion, h.ve 

Ph,siial •ecuri·Y vondclism ond tn,4 on he been •vired. The mo.0 obiec M o· th,5 
prolec• Is to enable eleclricol ne,work remole monlicMg ond ore o grovii.g co•c,rn 

control of dis•rib•tor CommuD,coto, media sul,SIQI.. ..hese in some licolion. 

1 RTJs allow for remote dok acquisrion ond ore unrehabledue I Ihel©ws,gno '•relgths 
control ta the/ substolions The stoms o· A/"'/ meterIng in/rastrudure 

po ' 1 RIL' 47.8 these site: s reg'larly mciitoced to ensure 
common,colion to the inlelligent device, The od,Inced mele-ing r,·rosf·vclure 
Communication 10 Re RTUs -3 mode CAVI j progromme s respor,5,ble lor the 

jor which ihe [14 proiert '3 414/9 being po",bje br •he in#ol'Non el Jilemer Piot©col i friplen€ r,tJf,0,1 of smart inele ri ng wl,ic h 
deployed*Fig. 9) Di/,butionoutomot:on Ip) •vodemsusing GPRS Thcodvonigge.01 entailsinstallohon/smortmeters.assocoled 
o maio ens" o secure, rehoble aqd safe 1, conrnur,collon include Ihe iJLLI,ty for equiprne,11'wche5:0-municalions modern, 
network in 'ignment 10 0 snoler grid engineers to 00 updotes, con·,gura·ion customer :Ar-n·in, ur„in KIUs) and dole 
8ene. chonges wd remole diognostics of kut Co•Cer#o•rs DC©. cs well os •rulti·vendor 
Impro•es do' acquisition for willicultheneedtudi,welow./improvirs engineering misfer slof,0,5 MVMEN anc meter dola 
oid ihe slrotegic plonning o· Ihe ne/oik 6, respense I.es To loulls Oper IN ,™,no ge....Im (MIM@ Inte'llon 01 
mokIng voluoble irfirmationavoliable To the wos irnplemented f. tuke co/ of secirit I' these c •mpOnen15 will ensu•e 0 Se(]rl•eSS 

vulnerob litie, which CFRS *rck 35 plarning Ild cons'r/ct ©n divis,ons, who Ii,1 enc to end b.direct,"r,/1 commun rehon 
fulhar,nfluence le future re,nlorce.emond A totol of 71 ring n,oin urnls 90,•e been flow Th,5 iniliotive wil enoble eThekwill 
coer©Iion 0, 1+8 nerwok. Ineolled where nute el these sits, ho•e Ekinci,y rn Us efbr• to ochie,G fheirb·ooder 

been commisiianed and 0 010I 01 Imoraves A-ork oerformance by 74 reduoion obleolveof ir Irrplernent,n•srnc•gnc inthe,r 
autoreclosers hove been id/d w Ih system ouloges Ind grearer securl' of sunply ofea of elecl' cily '"ely. AMI •ill 'I.0 
SCADA Wiono ily, but none hove been Th fg,$ medi possio' by/6,0/5,gen• Se/A ons'reconsiste'cyond opimisgnionof sir, ilor 
corn-sio•ed Sy"em /,ch©|10'5the ¢0131<c lerE o nini•or me•enng,rliul,ves.•thineThekwir Electficty 

and rronoge the MV n-okii, reol tirne. Two Ibrough faull indicoter ITFI siles have The AMI orogrnmme will •lign loilw o,eroll 
'Thele' ni E edric ' smorgrid obied.6 wn'h 
ento/s c su5toinable and 19/dum·to lonq 
te nisfrolegy Thisstrate. s Ils© Ines•en. 
00/01 'Tnekuin, Municipolil, oberull vision 

2 411*11.0 
of .footing, among otne' pr,of.. . sol, 
ociessible, e ivironrrer,lallyond econom,colly 
iu•ain©ble c ty by evemal, ach evir c 
smortcr4 ob,ec,ie 

TheeT hek*In, AVIsolut¤n 

• Reliesonthe implemento ionofomu ti· 
venaormotler 501,on 

812- • Relies on themple,i•ertotion of r meter 
dole monage,ren· sy,lem 

I Require5 AMI me.. 
• Re.u,res .ne or moie field ing'ller 

F:g I 2 eT40kwi,r •MI ..r,B •seA,ce ptwiderl .. the AMI i„eters 
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-- 1 J -• 1 -- 1 
0 

4 15- Cois 

T Il . E f s/*hozord. IlelluncMended, hes,•ual,or 
wo'|d become unmarogeoble. 

Inofl *Horl 1© goil• corllro •nd -nogelhese 
wl'ons beltef. eThekwini E lectici• hos 

Fo ;3 Concepi,olcompD•.ren.JisalK)/Ii.,u'•oncor,iocie•I token bold s,eps .irrple/enting M intenm 
smollsco e embecded generolion f. newark. 
s-iall...lohen indle.ep tpoled 
./manoto. 010 res,de/·iol Iribedded 

generolion Icri• lo creole I simple " ·bock 
mechor, w for genercted eleck,clt, 

1,) p /v'ding elad ki' supply I on, residertial 
erd·user. e Thekwni Ektricil levy charge, 
bv meons of a loril s,•cture ·¤ reccver '05-5 
ir,curred in providing s,ch asemce Thereore 
a voriety of coils, however For the pu pose 
of simplicit,wi'hin ·he con#/01 Ihs paper, 
these cos'con Devie•ed 'Pg 15 

Tre Ikele'Ircilycos'rele·lolheco.tha 
9, Dole 0 Ille gererotor cllhe electriC'• 
which is Es,orn While #e Newc·k Costs 
refer lo le fi,ed costs incurred b, .Thek.•in. -- Electric,4 which ic|udes c©,ts such 06 repairs 
ald ma nten//ce, solaies, meter read ng 
and relotec costs, Ste-ing f.m theobove, 

fl, •,1. m' high le./1 #melirr it con be concl Jded tho· there are Ii:,ed ond 
=. coit5 /wc H]led wi·h o „ oply / /, , Requi•escwmiD,roliorinfwmoure' byleres 10 1he generation s'slers with 

focilil" cor,imunicollon belween diworion / Dowe· tow. rn/vers ihi ·endency /0 syrchron,se 'he irrespective 01 ·he 
s':tem 10 

and le MVI. The wmit vie. is ll,o· Res,de,/ both the rrunicipal grid There use, currently poy for costs ore nwmerous 

/,i will be ochieveo 1hro,gh GPRS over advontages in such c &cheme. cs it allo,•s vic o sirgle role e9ers, charge Ipera kWhi. 
'Tne€win''sexiting pri,ote APN lor Ihe grid e 0/ 06 0 virlual boltery when The INroducion o lis new 10/+ ¢llows 

. Will leve·oge ils o•ting prepoid vend ng the ocal generollig plant F/zes mme res,denliel cl,5,arne·s ¢0 consume eledncily solulion 
kilowolt·,oun thon /2 housahold requipes frcr,1 the grid os ivell /5 exporl generoted 

* Will'verage'The'win,·se:aspingprepolo Thiselim,no·eslheneedforexoe„webcig elearidglothe/4./O„sult/ .,1.nenling inltstruclurelof p,poid ve/ing 
technologie. cnd reloted moin·Marce' suc, 0 me<Monis,1 " munIC,pal,ly 18 'he 

Fig 1 3 3how, the ke, elemees in le enc d •Fxj5/ procadilms ciskei olinon=iollos5 Ifiliecuslor,ier•ener••tes 
state. asmuch oscorgurned,Illan the.nrn'to lill While the id•cle* ma' Wecnmisation 
Tobie 2 orovides o dewiled der,phor c o log col cligice, it 01§0 iriggeis the need fo· munic,pch#/ Toensurerofree nd,ng or 

le /",ork Cio 'h"/ o le nunicipolity Is the •,orious comporleni cul,ned / the lechnic/. safely ind regulofory compliance 
bted. a ne•orkreco.eochorge sneeded coocept,ol design reflec·ed in Fig. 13 Wil• 'h,5 co,cept being relati,e|y 

newr 

¢here is I¤:k el cleg. guidance in ferms 1he of currenl loriti reco•ers 1he ·lelwork ihorge 
Embedded generollon 6 'hm generolo, s need /0 be trw·ed. as eleclncity consumed Whilst Ii' is not 

d refle•rive, 1 is work/6 ond hos been Load shedding on¢ 1he rising eled,icity Irdustrial role ployers are *cying lo propose 
B19 ice• hode fo,ced cu••c>rners ie ¤ecome solutions no--lhere 0,6 mony chollengM Me,661 in recciering ·4 0,0/ charge 

in le pest To ensure cors,/exe ond eq,c re aware of their eleclacity u.ge The ·0 overcome pnor to t. ntrodudion o I 
ybockperiodsord vovil,r,ohmollscale holl/Ic solution 'Morgi The re' dentiol seclor, + I' sole,treme treotrrert 

Impar•nnce 

ambadded generohon prolects hoie olso Ihof o n¤lion/ frowework be in·.oduced wcs propol Ihal c ne/ork occm cic rge be/covered oon enemylisagemechon,sm Eecor,Emore feojole Smol;calegenerotion immedia·ely, asrearie Dower 'w ontiba 
prcects.especiollyroollopphoto,oltc,„A9, na»,ork:m·ess//yondlechrl,colta-rds. Allgenerolion silesneed to bemek·ed and 
are now becorni ig o popu,or sighT mti,n ornof,g Dihe· sgues meler,ng of dese smc I] sc/le embedded 
" M & Durban. CL51¤me. ale piacuil rig /h/wini V.Micipolity has come under generaton s/s ore dr.le by elecironic hi 
p·e·pockcged solut,u,• eilher local y or bolb #ellendoJs pressu·e f·om the public dired,/E melers w.ch record ·If impo,t k> 

shipped Ircrn nterriofi"/ supplers Wip ,"'oduce o me'lk"sm These rer '0 'llow forthe d 8*porikiloa.hcurs exPOff dings M 

linle wchnirc[ knoviledg€ and aged hoid, atguilero,8denergy 1han led m / Mor¥,nstallollon310ve bli *m whicli '08 +0 
man skilIs, ·he pre mocko•ed plug and pia, gone ohegdw... . .vol Ircm Ihe c® or• be progromned . ...e this complic/ted 
salulionsbecorneokilo,von·nourgenwoling m,der,hol embedded loriff 111!Rhosrewited In rnemrs generollon •yersing, machineos po•ng il obsorts Ille sun'• *' o Be,re·e 'inci,01 131< 10 'e mun zipal'Y. With reg'/5 '0 Ihe IrMn 5/ feqlll,CmE,1 •• I 
Thm seems lo be o rek.jonce ie 4/ Unkrowl reverse 00-r flow 0160 creates o small • Ille emb€,drded gor,·rol€•rg, eTNA•Ini 
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cow Dueklhesechallenges,•i,squiteeosy 
forout,itytogetboggeddowr ..ec,ingonly 

I'+Ori. /.will.gles ....me lili'oce l.lid®loy'rd ior.d rer,•Ild'.ra. I'll a,·5 operaliorol mondole £u51•ner.-*gA,ecled os opposed •o •.Wh •utili€§ *s·em• •0 nome 
0,80 ne/*04 <HANk hoving o st·ctegic view on its long le·m ¥,5,0 1. 

C•mmuncot,AA9 NA" te hnoloaie,lhot in•con# " vwious M#6 •hus Roper hos cleorly demonst,¤led 
inlfoglrue•re(SM,J=oonent5 'Thek-ri's intennon /0 n·odernne s 

5mol•?el, Qnd Ihe os,ocio·ed AM, /.. goti* ,>,lem ele/ric grid over the m ed,m ·0 long erm 
4 8cckomca 11-TE iys-$ pro•di•g customern,onogeme• ond billin• funcions This ink/bon embroced bv le /,Imes 

execuive monogemen, ond is dr.en et o . Custor,ler,Me•e S•slem p,oviding di,d inta•oce wi}h Ihe ru•0•01 5uch es Inleg foled 
vu,i. ie.po•a I•qi und ihe c/to•i ..eb * senior level wilh o strotegic focvs. There 

ocknowledgme,1 /'t 'h,6,5 0 long le 6 5.urirlands.... 6......01.'.gloge....creinsus....Int.in....•giond 
r®nogamen' ,•,ioge ihe in•s·•Oure •rd ./.ion e•ionn.er· lovrney now,ver. eThe/ni rla, corrmenc 

ils •volk 01 le pa·h lowoids o smoM 9,11!1 7 1/el.,0, Ente,prise inleg.101 *nileclure (EA) is I in·sorotion ,-ome*erk 
cu,i oc.d of I colle/• 01 1,•h.Dk•gleE ,ne! Mer• cei whil |o,An vo c co-ordin/ed ind /#,/,c opprus/ 
amiddieve,• ;00•Mbl••he i,legrolior liy•er,15- ,pp callons Co;,abc won by fhe ¥Gnous sfakehulders 
Ilies.he inle,pr- 

wi•hn t•e nduslry is cruci•I n enturing 
Towle ; C•nce'l m' •onel' descri#, 1•e succssSILI o.*Il'•en• 01 0 •rran end 

modernisec gr d ,,ith n t•e oountry -he 
Depormle/ & Enew,6 key to /*,de 

ElectioN·/get,erwil, SALGAond}he AMEU maets/Ittlec•ilericlkenapprovalloconnect 
the polic, imperohie ond budgel where 

hove puttagahsro ·eques,10 NERSA iego/Ing 0/0 le /d ls,sswed. Lwn completicn o·the 
necegsory. SASGI 10 (clsol,do•e mncl 

ge'erlion/en. equiremen/f{*smc ./le in./|Ilior.o ce'l t. te ./completon rced' 
effo,ts, pro•,de stiolegic di,erilon ,1,1,• 1.L,ppOn mbecded e , 00 kw)' gene,o'ors ond sm, to be w/Ilted loeThe- Electricity signed 
N·e devele.frne•i Or Sk•ndards. Nohon¤I 

ocgerl, awailtheo Ic©me / li'reque,1 o f by o prole•slor/ Y registered oe·sc' 10 Eeergy Regulitorof Scvlh Afric' 10 Drop,de ce'ily iho, The ...t/1 complles lilli 
Al lienu·5elof this ourney,Ilierewereloc• 'e regulal" Iromework, Mon'focturers m the lechnicol end sok•y s/0 /6 
of 1/v o / gi,deline5 gu,•Ii,•g e,nbedded ihe Inno:ot on oT,d appiepilule technolog)· 
genofallon bul over the "Ir *ere /9 The :bove //e Imcess 10 9,·IM" small a.2 bui r' 61 2/ Gus/mir 
bean progress in 'he crechor of gi de|ine «0|€ embedded gereration ius teen 

Relerenies 
mr F/|cy lowards erroedded gene./lon dave'Dpedbul,spend•,gtheapprovol/ /e 
norrelY NRs097 NAA{ncon Renewable Residentiol Embadded Grne-ti,]n Toril b¥ Il AA'5mo,Grid M©·'ril, Mode -Cfegli•u 

Erergy Grid Code, bANS 'Oi 42 3 wh,ch NFR5A endclo•,4 on .**Jar C|aarp¤th/ln55mengrId. 'se 
121 JPer•hoe C Srhefm•. A.re<.I. Hwn•e, 

rhek•In, E edncit, 4 •een n pet oi N fequiremen•s 
.The6-r, Elecl•:I:v - Fnhn. rEAQ •Sset 

eThe<win, ElearicilY Froll=vork is inline wilh Failure to implernenl o polig of this n{Are mu•ga.•c,1 wilh delailed oisel dr·d ond o 
/0 |(]¢115} codes conne€Me• ••,1 , AME J Con.en,Ion oic sioicafds ·o er sure lat • i I Fl·5/ ir, Ille non oromollon 01 nat-o• Smn I rrole 

20'3 

/ genermor, cump wih the Y necessci „reco|e technotogies bi local goverrmen: 
re.*15 13! ./tia™namm 

Thi• is uUmle os no·icicl Gover111,8,1! 
141 •ID.Derold,sonl".·e©'Ele•licul 

A s n plc upplicohoq for. Moi can be hos pledged,"supporno premote.ne..0,!e & Fleclronic. E.ginews •IEEE •Gr, g-ld 
cblolned liomibe /heiwlril Elactricily weosile technologies. iuD,ed molte. expe•. puil pre•Idlill of Ihe 

•EEC F•¥·ier & 2,10iul' Soo•f¥ t•Sj Iii r.f hos b be lilled in bv an, res,der,t wlshirg Conclusion /5 d# J,Mh,H /&re, on*. IEEE 'low 
to sirichronise w,+ the mu' 4.1 grid. The 
foirn need, to be 6-r shed with details ol .he The choller ges In o nlwn,cipal en¥,rolnenl Conlo:1 Jo•alhon PunDey, 
teclr,2/ spec,•cobn of oil the generalion ure Immense, especi•Ily when electrici·y eThekwini Municipoll. Tel 031 •11 9316 
equomen, This is then evul Joted 0 10 Il it provislon i, on esse,lial ger.Ice ¤nd ¢ cosh· husle,ip@eier d„rh- go„c 

*MP» PREFORMED I INE PRODUCTS 
I r•G LO,1,181;1109 yOu Ca'i count on 

prelormed Line Products (PLP) is a worldwide designer, 
manula©turer and supplier of high quality transmission 

and distribution hardware as well as sub station elamps and A- 
mtings, fiber optic- and copper hardware, spike closures 

and solaTracking, bl 45 years on and Prelormed Line Products 
is still the connection to he counted on. 

-**627(0/3•77• I .le.@p-1.*cl l wwwp,elcrmed/*I 
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Municipal tariffs: where to from here? 
by /*Ink Bor,10,4 5/experf 

Municipei electriciry tariffs ore 1,1 9 shambles: NERSA briffs (laT) have cre/ted chaos beyond comprehension. 
Elearicity is being sold at pmes below the Eskom purchase cost. More and more low usage cuslomers gre increasing 
the subsidy burden. High usoge, overch.lrged iustomers are converting 10 /Itern//,e energy solu ons. NERSA is 
stipulating large cusionne, forifis of Eskom plus 20%. /hus deple,ing any option of making a surplus. 

Des* oil of this, lorge or/its ore being T....Ic•UFPI... 
hddlen. Ths poper will desc<,be Inese 
p..... Ind prop.. an op..... ir I le 
willegovemme,$ 5 Electricity'rcing Policy, 
wkere a / r de•lis given /0 01 <ustome, 
ond ye-M mwic,Ilily Is snsured of o folr 
income ond profit 

Dorn"k «osl el supph 

Be/re assessing g ous 165 JeS, 1 will do c 
shoe cost o{ supply (COS : wdy for ly/,col 
domestic cuito·ners n a nunic,polity. 

The 'guresused.,Bc'egid 'rr arargeof lu, Ill 
m" cipolit es. whic' I hove unde"ken •·i« 
sudies fo· 'Lring Ihe post five yeors Fi@ 1 Toloi cosr oP voious ¢Msunlp=/e s 

u is als©,Ip©Moll· to rote thol & 9 is na c 
comprebens,ie COS sludy T•e in¤ccurac, 
of:Ilesrudy les moilly inone aspec, name, 
*01 overage ne/orr costs ore used.rsteod o f • f 2/13 f,nonce, , o.r,-1 "t-M• 

•018• | R122515157 80,6% 70% R127515157 

differenlicti•/he cosls *Ihe various generic iri DOD 
/0••ts on the -I'*.3 kl 2000:•0 7,996 10% R12000 

ne·wol Thal meonslha*·he 
co5• of domeslic ne»,ork5, wnich are niuc• .le•0 •C' 4 R3 000 000 2.096 4% RS 0000/ 

Itap,1,11,1-r@811 3999 000 3,0/ 6% 
higher*hon '"10. large cusicmers su/plies, 1©14. 1» 0 027 303 6,636 17/ 

a· higher volloges or higher u in the $,pply il cos, ...,•R•52 042 460 100,096 100,086 1137515157 
net,vo·k f qre unde „tatec This shows /,/ he 

R 82 902479 
dormeric •op|y cos' are unders' ec. /5 -- R50860010 16,996 1.- 
Tobie 1 show, the lotol cosls for o typ co be 'b;cos•5;er/*unic,gol• 
munIC,/ 1. ThepM/58 cos/, odmin .trot on 
ana customer se/ce cosls ore ded=ed / .. 

oblin the networkests anly The 1061 column ..ir, AD]. 30 000 kVA 30000 

s.j,blhau-,excludingcoptolwhiclilik. I/ADMS'Vequi¥010,r'll 27 273 LVA 27273 

be lhe mi,inum for 000· cusk)merg 18 514 288 RS 514 288 

- /*cli,dii,g r•ic,10- 
Tobie 2 shows the calculation el ihe • 91 013 015 R6nd/,cr .485712 

overoge ne-,0-kc:,1 J.• k/Alor'he wiole R64,91 &A'mon,h R19,82 
municiooli·y Thi• figure should De Ac' 

Tob•2 
dor•esfic networks, Cdculc·onuro-78"40rk,c*ark•Ale h:gher 10· -wrolenwilcipo* 

5 ble 3 she,vsll,e calcul,on 0.48 Jr tand 
. I ge 'ixed cosls assoc oted with The iss,es Telat ng lo process w Il nol he tofc M lor domes'c custo,lers o· voricJs 

102 k.h/month 're cose I /5/ no.,I trwerec h.re, except t• 50, lot NERSA cons%/ior levels. 
• THe average pnce reduces from hc' 171 to ne•er or•skrad Ilie ques'iolls raised b' 

Whe•ever these figures ore shoivr, 11 Eeems .......1 000 k.,/mon' AMEL/PLOA. loricJs workshoos were :el 
& 5. is c se· oi cwplicited calculctions up by NERSA 0 discuss w, bul lhas€ were 
which ore ncorrecl rof +1116 reoson, 1 have Bosed on my e'Derience, I would esi,moie eit9€· corce•led or on|, 'sues 01 proc icol 
c so .cluded In liternative calcu th/ ·he .Non mage c,sts woukf nci diter 57 implementalior we·e a lowed 
melhod Tobie morelhoi plus 4 shows ·he vorious M orm,ius 20% fc"hed/erenl 
co...I l"cleorrhof it,eldslhesa·ne •Jricipolties,n Soull, Africa Bes,desine,nanycoacerrs .'hike Th IBT. . 

5 gi,85 0 
keyprob|efra tictthe Induslry r'ow lucas,r re,ulls as " c·her approoch. good bosis to sto' cnolysing some 01 ilip 

currenlproch<86 respec-/ IT. are as ir folaws mUnICI,*I FIg. 1 shows the -w cos• 01 the vorious • The foci ./ Ihe IBT I rif· d.es lo! cover 
cons£p'.1./ Inellning block larifts (IBT) 1•e operotl. cost 01 elertric,• suop|y 
Thelollowingvery,nnponortcbservotommn Theeoplico'iono' BThosbeercon,re,efs,/ nis means,„reosing cross-subsidy 
ber,//Imtlii' 5,nce it hu• been lorced down b' NERSA. refiliernent 
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.. Despi•ve reducle • Ill i horges '0 

J '26. 3536 39% 26. on even fasler iole All I }1•15 'nu•d 15 0 
ill 55% 42% ,•on 0Dpretict,091©f c very scn·ce resource 

•mraoe ig©ge 100 500 1100 1•Wh/mo•,D 100 anc on going incceosed usage 
1.96 ..s kVA 0,53 -The Icsses incurred have e,der Jut 

tmonll¥MD 0.33 1,34 2.49 kvA 033 

I •unic,Fol,Nes,1 0 very serious fl,lan•I,I 
•all„dinpo•i,v 20 . 120 90 '9omall siluotion, or tl•e brui•1 of Ike bL•den 
•onir•Ir rr •rk 'oil 1 1464.21 R64 r21 /4.21 R.'6"'mur,b_ _Rl'." Pusbeenploced'in,Irgecosto.ners 11 Must 
Pkon,u R' 7.27 R• 7.27 ./.mon' /1 R 727 be uncerstood /1 mis burden is showing ,+• 
060. 9 *r' •11 R21.85 121. R21.85 R/k./n,unth .1.85 irlooci n •om ./. %his 

•0 Ind'lled Ar.p/oc:. USL&7,96 30,06 34 6 Rotic 3796 • Mine5 "heing oblelopoy ·I•eir woikers 

•,0 
1,111•Iled •I Ip/,1,•Ill!11• MI• 6 / 44,68 48.' 8 Ratic 61.37 prcal-1. 

10[•o.ne•Ii.cen•or,4'nece•• .,50 R3,15 R2,84 Ru•8,A R250 
• Fcc»ries/'d E•s,ress/sco,ing down 

and ,©bs ge ng 102 korr enee, cosl 63 / 63,COC ./.0/ cikwh 63.Coc 

ttesge, 01 I 14% 14. 14% 9Apurdic.ei 14/ Coe•.Te.enue 

Suri>lus 1• 1596 15% 15% 
Thereosois'ora otnfthereverJe Js•esore 

-l .£ . '36,00 '36,00 'cui#.ill! 1(36,00 I 

.CouSB murncip' ilies we. .ppying ./5 •osf 104!odlvorhclo• .• M are closer /0 cos! refiective 'hon lie IBT 
-Ir™g L R.1,40 R/cugt/mornh R36.00 

I w II illis·rule t'isby componrg il 'th the N•h.e,R Ul,JI.. R? 44 22,44 ..44 R/A'mon' R2,50 

4,9,, 1 81,27c 8,27- 81 27 718. CCS stuc, fesul*s Rerrie nber tnot €I•ese ore 
.iost cor5#...gures possib e. li Ihe 

./.1#,ve i.wen•§ *Mon +he costs wald be l,ucE inore 
I .1 040 R41,40 /1,40 'cul.... R..00 

This is shcwn giaphical;y ir Fig 2 
NA,1, U•I R48,74 R 146.23 R792.45 •cu®'menth R50,0• 

3/8/,O.1 81 2. 8.27' 8.27' c/kwh 7·,8. Theto#owingobse,vc•D i•ccr,ber,ode from 

>10 anarg' C 1:81.27 R406,35 •812,70 .*rn©nth R71,82 Is:crwions... 

R 171,4 .94.0 R 1 146r6 R...·rnonth 1157.9 I At 100 k.h/ment, the shoriall is 
171.4, 116,8c 1 47,7e , cAW' 157.. R1O1 - cus·c,ner Der mor,h arid at 

350 Tob e 3 ...... i,i and i.., -Air 4, dome. ItJ,Inmer' kWh/moilt#70/•orth 

• Cus/mers with 40 A circu,1 'flukers 
'I.-I'...Im· lypico'ly use less Ibal' 600 kWh/month 

BM,E:RK--'-92#200.1 300 _Z]EIroFFJCJEE] a:,d no surplus,5 node Iror„ those 
Bum nr·e„ 1_",".2/Jti '21'L R.ld 80 47 9, *06.00_ cus#mem 

1Egkoa M> ..13 R!330 R18,71 R29.34 R49f. /4.12 . Cislomers wilh EC A £ rcuit 6.okes 
••1 CIP•MD R33r83 R60•66 R89.46 R'25.65 R'78.29 R:'25.52 -11 break even wl" co= close to 
'-mer 

1 016,00 RT 6.00 Rla. 214,00 1'6.00 R,6,Co 900 kWh/rnon+h 

87-1 
R?O,CO R,O,00 R20.¢0 R20.00 R20,00 R20.CO To unds, 07€I the mpoct of Ihese lu,iHS, 
R83.CO 1126. '18900 R3 600 R472,50 R630,00 we need to /9. how ro'Ii,? ( J,10,1·(,rs Ore 

•uip J' .,• R27.36 A37. R57,. R8697 Rlt06 R15099 using Gl ·I r'./.consumption levels The 

UNe.'/il 
•ble Ri 71,8---13*,12 R400.59 R620,76 R893.66_21157.60 De ov. sh„ws Ille siTuahon for o t,o,col 
.Jr,Cipa•i-, 

•ore• .,ious.os*c•nipone•ts 
rlle followirig con 6,3 ccncluded •re n liii 
·espec·ofthefirioncioli,ipoe· 

• Te on·going low increoses for th' first The legolive impo, on gon·e of 'be • 56520/1/versuse 350 kWH/montho. 
blocks, below the Eskon /0.eroge pria, munic,"Ihiesureext•re lessordoresubs/.ed by m werage,80 
ncrenses. • Munic polry A in Gauteng, los' per me'h which •5 equel lo R4,5 million 

• Theemeverce olrenowi,b er,erg,ond R53·mill on with the introdw/ion / IT • There ore 3982 Lustomeis wh O use 
learoding''thernunl•,pol revarue base toriffs. Fou years I•ler this municipoli more *han 900 kl,p nwth F The, 4 old 
frarn no•vowes Eskom close to R200.mil neec I. De high •sers ion. overcnorged by ' 1 135 Pei 

monlh eccli, iemoJ,ruo Jer..3homeJJ 
• Thepracticalpfoblemgo,50-ted-//8- • i'gnicipolity B in the Free State losi 

This •olld be .. 're on both convenlional and pre paid. R75·mill or, cue I© Ihe inpl•rnenlotion I. 0 10036 overchar. 
Sufe|ylli•sisnots•,5•air,•:D|e. C•IBT. 

Ne.Nve •i,la,•cicr,mfoci 
• Vinicipolity C in E,stern Cepe v.,il lose Ane*gerconcernrelolestothefactihoi 

NeRSAre rently Ihese sho,folls 
5ent out o lue, lonnol.... ore going k> inc·eose over tin.a R15,5.million. dose 10 14% of 10101 because of Ike 0,0, lulaw,•c· 

01 •eolthele' 7•lisle meniatioi„3 requasid· revenue wfuch will .,pe o. Ibe loill 
.liors is whol succes5es • Therit.ber/'poor'lewusage.sll.ers wfo|v5 ircome©ne|ectrici• hove bee,) 2/ 5/wit, 0- end wh"c •reincreosing. 

•venus impact wos These Im:.cls shoud • Agrnal(nlunic,pO,4Ln!/*Mi • The +or'reose 011©wed by NEICA on 
now 'wo,viondhopelull, NERiA will moke will lose RE,6-million / 16% 4 toto Ihel,/187 blocks ore belowthe ove"Ie 
these ovo,/Dle to toe Indust·y reveleondwipecv./surplusincome Les, in:reose, 
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• Capo•'4 E•ely 
L Plli par .A Bl•[k 1 Blo• 1 BIo' 2 mock 2 Glock 3 Mio• 3 Block I 

mon,h (Ini- iale kWh rgle 1•Wh rutc kWh ral 
1 A Rhn INVA/m ,/1:Wh kih/m ,/Wh 6/Am /kil kwh// el,Wh 

2014/Isid 20 R41,40 813,51 8197 A 
&2014/15 1 40 R41.40 21&,65 8.27 
• 80 R41,40 /5,33 81.27 All 

/4. 5000 9300 350.00 12600 600,00 .8,00 1 

kWh/m 0 100 200 300 400 500 600 .0 800 ID 1000 ' 
C. RIO R183 R264 R345 R497 R508 B589 /70 R752 R833 R914 

Col R189 R27; R352 R4. R514 R596 R,677 R7. RA40 •921 R-C02 

R314 R395 R476 R558 R639 R720 R802 R8. R964 .1045 R;127 
9014.,/ 

R84 R177 .70 R379 R505 R63 R7. R927 R1075 R'223 

•ble 5 C- ws :•rrhs 

(i lar 1, /0 Cove- 00|, Operating ord 
rl(,Irlteng,CECOhlh, 

(d• torifts must reHect •he cols reos©906I, ---Ck,•2»=•0 

0•iscciuled wilh renderirg the service. rcludi' 
w p,/, upler"Ing, m•intenon'er adrr :·ii:trot,o' 

*IMA//0- 

und replocenenl cos/, and n/res¢ charges.· 

r Tnriff5 mLId be set al le•elb tnot •oc I,icte ibe 
fironciol Evslcinobil,4 c• the 5e•ice, * 
ilo 0,_cou 1 subs,disotian frorn sources & her 

I.n lhe ier.le 

(•) the c. nt. ...'ll:o,• of lor,Hs for poor 
howehol* or d ©•ne, co•egofies & use•s 
should oe fully disclosed. 

••••.i.*.iff.iniTimff,imfii,ilmili,"111,1,11 
(h Thee......1. el{,cle,1101/.H8/Iveuse 
ol resouries. the recycling 01 wosie, ona other A, 2· Dom*·enurv• co.f 
oppropnoteenvlronrrentol ob edi·ies mist be 
encour. ged 

The queM,09 th'· needs tc De Ma' 15 •-...... 
wheler tlie current •or,Fs being e//ced by 
NERSA, applies wthle lego requiremenls 
Thiswillbele'ted below 

, In respect of Foini (,3 ond (61. Tote 3 
Er- snows Ihat the overoge (09 lexclud ng 

1-- roo,tal] I I poe. cuslorrer u'in• 100 
kwh/ .th 0 20 A CB is 157 c/WI 
Tkis,s wre ·hon doubletne KERLA BT 
UM ond 70% more Ihar the second 
block 

• 'respect IF p./Ii) Wit'tie ./orfll· 
,5 vel¥ tilfACullloqucnt,Fythes,Dsidiesg• 
1•ere Gre no cost ref:eclive lar #5 in place 
I cornpa·l it *ith None 01 le NER5A 
documentseve' requesl /s 

Fig 3 5EC 5 ' domes,de PP 'rom• 
• Because le ene,gy price for he Agh 

Thg means Ihot Ihe cross subs,d' impact In the int<oduclion. IBT block 0, 1 48 dkWh is rrore thar 
15 c••alin'lig 10 Incease expone,1,•I|y lid double The eiergy cosl Of 63 Uk'/h, 

Er'ure /01 municipoli·ies pul in piece se-,ce WI•SU slin.bly i•ell,cler,1 energy •aoge is en•ouroged terifts ordcre dtcon,01 001 rcieslhat·/e#le,f and customers are moving loollerrolives 
Compllance wllh needs LGMSA into account' when elecl'ic ty s..1,1 still be used 

(2) A Tur H polic, iiusl rellecl ol leost Ihe Larnlgogar,menlis governed Interalia by Renewoble energy 
'e local Govenmen followi,ig ",pal pr,9ciples, n¤r,•IyIhot »le,ii' 
Ad 0% 2000 which makes tne lollowing Poorhouseholds mus, hoveoccess M otleo• The e•Ae•gerce oi alloidoble ienew.. 
Ilipulolion:, bosic se.v,•es Ihroug•. ercgv sources ore begion„g lo moke big 
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Ir= 1 
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' I Twice th' Capacil of ACIR 
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1 LID.......15 10096 10096 
1 8//'.....96/ 100% 70% 
3 'Vsy'lms 100% 10% 

4 Gmlercook. 100•6 100% 
5 G.Irs,•c.... 10096 80% 
6 G...1..... ./ 80% 

•ed **I.e#id*Impn•ures 

whes n South Ainco. reople ore b.inning 
I unalloke mon, oct'.10 reduce their 
eleclfiCily Censumption 

-his Irend for wore eflic w· „e is welcomed 
ar,a must be encoumged. The prcolew is 1 44.'069,00'...·em,•..6. 
#e ·nunici,01 reve•ve base is being efoded 
by {or more Ihor ·he co• saviogs, •h,ch is I simportort·' a©tetiotthisapp ies'oril©st Gus fercooking 
cousing o firon•,0 1 sq •eeze 04 the counkr, but in tie Western Cooe. •he Using gos {or cooting is very gocd for the Eoch of thes) rilegures hos on Impod on nuloul will be 0, wroge Ap k) 09£ nour 

electricil, s,sfern because A reduces the Ihe consumptior, level ond )*he nox,mum eoiller. Th,6 me¤ns hal willi Fie even;ng 
srglem MD rn«e 'an it .pac5 tie ki/L ed demand MD) /the rMicipoh· Theimpac· pecks l' 8F,00 I 201,00),11™ Inipud will be 
lis •oppens ... il 6 xmum,exceptiorlhe'hrees""rmonths is Ilorge y =ed d ofeoch isshow' 0 Tobie ar ng 

in le Wei·ern the SYMen, pea<'imes (I8h0010 *00) 
/ of Ibes• will ,*/ le kih usectio thelull Cope, whep less thon 20% 

c: demond will We cor exte' of benwccled. le eFiciency impact. le thus cos 4,.poe.4,0#,7 Imp•ct In 
conclude thct PV systems will n itself have system MD g nowever ier? 3,Here„ for ec h 
I .1,//1 When imp./ on system evering peck custom * a ternokies for spoce 

Effic,en' 'jgh# demanc. I· customers move some of their heol ng, including gas.2 ,s ver• good for the 
/e 'pical annug Iwd factor lor The I ghts©• used o sorne exte„ during le IDoos 10 Ille do'ime to llc*Ini,•e Ibe s,s-. wsoge 

4 houn of the day 54 hus c very 01 'he PV syslem Ihe s,slen' peak demid spoce heal le is less .. . I.e monil . 

smoll i. poa on sys'r MD, or lorgel, il le wowd be rec Jced forEurhours ferday) Alle/st 'coft.se 
hours ore during /, syeern peak 'imes. This e,en•ng where i· will hove a full impocl on The ·eal problem cc·nes civeryclcidydoys 

tl•e should thus be wi'c©med svs#MI b, /1 ties, pro'vided wher t is mogtly cls© ccld, •hs & syslem 4 e torifls are 5et correcllv 
96 WN' geyiers 0Jt•ut will be reducea signiti<Qntly thus 

reqJ,ringthecustorrers.m(,ke u!luseof Genero ow/reress 
-hese will hovel s,nificonl implon grid e ec ricity. Thi c,$lone -s carmusolso 
reducirg the MID or, the *m during the Gererot oworeness shou d Impoc the kWh not reduce their ©wn:ircw breoker sim 
morning a' evenrig s/Im &¢D cod ihe, wart sys'em impcctio osimj/,exieit, significandy, ir to avoid being excapi 
• Prcvided the s™eni is sel up fo the when tie cus•omer• withoulelecli,[ry'ur,rglhesecriticaldoy' gerience on ex·reme 

element nol to be or c.ing these 'imes cold spell or hovi,6 0 big function /Home 
*rolodviseghooldheloboos.lhe Theconclusioni5thc t PV '. ens will not This mavresultin *ple•o gnoreoll wings 
$¥stern with electri. reduce ·he system peok /0 sign,1..ly and foll back in·o old kabits and Ilus not 

From 04h00ic 06900 below „stern and also not the costomer's re:,uired circuil reduciI ·he 3ystem 191 ) 
demordsionsch/Dingordlhen tere breoker:opocity. This Is mce o reah·, r the 
win be hot waterfor morning act'•ikies Western Ce/, when due / / sec,on, The impaci / reducing k:94 and red-„4 roin; 

Froin '6•00 to 8,00 before the havec lo•of:loudy# MDis shof in -able 7 
syll Mols goll ink) i. highes- 
peok These,imesshoLIdbeodiusted 
beween s'mrr:er ond win'e f 

• Il th' sys".ore 1216el up hke /4 kid."dualcn 2 !50 300 500 150 .5 , 50 _ 1306 
coold impactthe .,stem M[ negali.ely AU).Ir."a JM'J 0.20 0,20 1.90 ?.DC 0,17 

li the elemer,1 comes 0,1 irorn 1 8,00 •lorn ..tm 41 /,45 /,6 RQD,72 R34,54 /,96 
* 2 NO, which b, tne woy.sll,0.deol lilli J 1!437 R437 RQ&,22 R43/. RS,75 
from o total kWI, u•age pe,•pective, 277.05 1128.41 111,01 
beco-Illenilles,n :lullyser 
-his coul' even cause /,1 MD 10 61 
highef thon wr,81 0 rofrral g'Yse, is 
used /*:clowdly/6 i.• =1 .06.35 .121.1 1125,97 .40.64 

M.• .,• Rul..67 R60,95 236. ,¢49,•9 M.75 
104 system ,• "04,15 '467.30 R202,78 "851 17.10 
The PV sysferns mostly insiolled 09 wilhoul n•,a ISf-7/ .•0 '444,00 k/40.00 8772,00 '229,40 .4,00 
borery sloroge o nd /46 wil on[, impoct In"OS R ./0 %246.00 ./.5 R135.07 R•47,90 R42,52 
eleclf!**le w·,ile geiera·ing. Pv &Ys•ems 'al imp¤ct 
will •edvce ·he den·and, b•sed or *e lyp,col .58.04) R(139,85) !4272.70) /0.78 /53.11 RM.9.I RI'63.60I 
prof,Ke of o // SYS'em, which is i[('strated 1139,86 in 258,14 RdO,95 '147,n R234.6, R24,5' 2565,B2 
Fig 4 7ob'n7 lo,orea•Cl!09Jmp+ 



he follo.virg sho'Id ols,; be corside-ed In 

th respecL S,5le, ' AEMD 30 000 .A 

• n Tible 7 the eflecl that kheenegY 5,1• ADMI (LV.liv•1*] 27 979 .A 

cost is more expe isive during peaks and /'15·ome"/.i[8cu. Ra 514 •iv 

espee,/4 di ring „gh de no•d pericd. I/0/,excludingFuxham#dsc•ica mm015 &4 
65 no·even beer w,i,dered. Th„/ =...r •I.ork co '+ Ive'/4/ R64,21 ... 
moke ine impocl of lighls, cooking ond Large cu•ernef analy. Acce. 
especially Dem«] spcce nea,ing nuch Deler 

• AvArn..D n£two•k c•sl R64,gl R.... ./. R32rio I 
• h has beer ..mel thi f cul©mers |Elom/Dcher' R2185 R/kV,* R21,85 | intrcd'cethesepneg:Jres andit/esane 

Ftknmacce=chor., R1727 R17,27 timedc-,g·ccle-hei-circuit 'reaker sizes 
|To]•Iluri•oldr©sl. 11 they do R no*, & COS !or,4 ophon WI 03,32 _I'.... .·2,95 '53.95 1 

leok eveibeler 2£=-ance{Cclo,O•MD 65% 

* •il,Ui67//--I=%',/1/E•. 6110.·Ing con be concluded (rom thls 
•b'e 8 Sfmpl,Led COS ..10 Urge c. ' % 

• The lig reosci /1 tie Ifilluductior o{ 

renewable energy w,11 be negonv 1 

becowe 01 tne uop!,cot on of -he / 

tariffs • 111usthe very I•Igh prices•oF 
morg,iol soles (:ke higl•est of unils per Curran, il argA R 8.38 5949 

•On•'. Arce, i/MI | 
• The negoti•e R72,53 n po' con lotolly be 1-i 

c.ercome and iii loct be trned in·o Lo5•e 8/ Yrj• . ft 
u positi·.impact, H [_CS ffs 're •S.,iplu• 17% 1ZL__11 
applied, Ic=t R90,57 | 7(,¥c 

• In u.5.. where oo.vcr Is Inle led '10 t9e R...,1//9/58//I- 0..rihare• 1'• un'.rd@;*1- 
s,steni Irom pY Miems, o IL•lier berefil 
cor be en,¤•ed by 'hp Munlcpolly -rqu,w,•omerc90rocler,Glico Avn F 45,09G 
provided. Aveprice M)61 dk,Vb 98,42c 

le COS Irifs ore applied Up.1,•nl•grl' ok'Wh '4,/0/ 

Erergyispo,iousedfumtiecisk)-r (her:,ofqI .Wh 16.?8c 1 
n -O.J 6,5,6 cq J.1 ·c le Eskorn -charna G-'. I 17% 

erely chorges, p us levies % 9 brge,usbmer orows • MV fer 2014/20' 5 
• Wheno uslo, eesconiption redLCes. 

t•ey will evertuallv •ove I the scenario subsidise domes,ic customers. especio N ot Bosic 2,0,·ge 
where ,ke, w•Il ,•01,0,•Ii,butstot,e - low USO. subs,6. but will r oleveocove-!heirowr This is OFollcu61€ per ooirt of sipply ond 
m IRMs,hole i rcss subs,dy plor Wrge€uslornertimeoluse 5howd be os close ar pots,ble to lhe 
will thus not succeed rustornerJS berVICeS •05'S Dclucing Ike COS• The ner issue thal need, debote i, the time 

c mele// I· should be diHerenti:•ted .rge€ustomer-/.suppli by 
o use -OU, tor,Hs fo· lirge cJslowers TW 

• C„tome. 
A "mp:ilied following suppliedollowvoltoge,M o.this ccs, s.f sugply loosm siud' i, EPPslirillatestle iss'e,r 

• Custo.efs 
dore s,oplied ot medium hermoso b:.sisfor ihe arolys,s olk,rge December 2008 0 Yecrsogo] vi#age 

[MV) 6,6 ki,0/2 kl This chargn hould 
C66torner krifis. Taole 8 shows * ed p©ricrpositori I be 'Igher. because more atlen+Ion is 

COS sILdy forlolae custollerS· given lo these 
T.,1/ customers ord I ./re 

n-wi Include TOW eaergy mis 15 
e.pensive nieteri'g ristal o·,cin. whin 1/be/9car1inueglk,sn.c.4·554 0/,/me /ows incudeso VC/CT unil rird ir, some coses 

•flus lid |•sesond comonfi,• ·he col 
• aIJ cus#owlers supp/ledo,/V or/// o dedicaled ring moin Jr,l or T 5wikh. 

WI,h CO rrentcharges Aloatnct Has a moloi *1/% ¢ear1 
irroecl Ol,#he resulh oitneseenulys,5, re|OM TOO periods 

, an ":tomers obove 1 00 kyA w,+4" 4ive 
/0 how il e Eskon MD ond occess c..ges ore yeo. The seasons anlime 01 doy penods inould 
']PG ;edu•e,the" 

, 00:coseswhewlemeteringprondes:uch be similar 10 Illal of Eskon. even f ·he local 
• An access cha.ge Ir M. chorge'l le/,••A.fiveyeors, ord pecks ore dhrenl from he Eskom paak 

.ri©€15 i o;J omercu•or,le,·s where d is wormilid. 
• As per, 01 -he e..gy cos' us I c/kiNh 

6Oge Mony m'ricipolihes have piogrnsged 'or in Access chcrge 
this re.peacnd more *more TOU melers An TH ,ccess c 

e method used here, • la u o It os opp|leo harge 5hould be applee lorever 
m. being installed lor lorge custorrers. $ +0 e dad c 

the oted port M .he I.,0,0,6 cos' ond 111' n,unlcip/,1, and ihus expose ruslomers These meter' ofe expensive ond mon, 
t. Eskom the occess chorge5 s'ine sigrals Th s • the fecornr•,eicec -unicipolilie• have te m le route of 
mell1od Il should oe based c 1 the l provicing 'Crnmurications 'o the ighe.1 01 the meters, 

/ilied demond 
....Ing or the cxJr, be so dll this re5pect wh,ch wakes sense. bv, is previous 1 1 mor.hs even more coslly 

highest demond 
' Tbe energy ch//eis less i"n C 051 i wr /0 oddresslhep/blew / tor,#slrJclure 
I THedemondc'orge,sbylafove,sloled "dlevel'Bosedoliyenisofexperience le May,mum demond •MD)cNcrg•' 
, T/e to·o' 11„ revenue excepds ihe co,tr olus 10'10*Ing Is ptposed fo, It. des,gr of A mux,rrum cen/nd chorge sh ould be 

"'Mus 011656 by o lher 17% -OU loriffs, 4,hich is ve•, similor*0 -he Eskom *ined, W only ©ppIL, able i·1 the pe' ond 
Its thus cle/· Vegn{Ie• 1/F) ton' In,11 lame cr¢gs stondord lime5 it is 10 c./uniers CQ.e• •he .est 011/ 
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m/emenation. is 1030 ///e cuslorners 
.......luntor,bosis. 

First Ihe MI cust©mei, lhen ·he 0/er lorie 
customers which :an be phosed i. ./ r 

MD , 200 kvlf t.en . 100 k VA o..1 Aha,i 
-4 A resl 3 

-he rec=· or th s 6 r. ensure &' the 

murl:ip•Ity's =ve •ase is nc eToded. 
2 duetoonly,hose CUSk)mers pc¥ Ing les,wher 

con..0 
... This will en5Jre flotthe current leval ••1 :F••hh 

subsidisofion 63 ia•ge Nomers . retolrled, 
F:, 5 or·,•D • rew TOU butol least dinc'eoted end ollo.ing then' 

to reoucelheir bills-hioug i lood rh,Fing 

ne·w/ cosl ond E.korn Me holes, ¤nd be Mou d be appl ec lo Ihe occess chc,get, &1 D NERSA TOU lariffs 
og close to list as p.slb e. cho.ges ond the f,ve erergy .,le,. Ike biggest proolem =·arts wher the re' bired 
Aclivee,le.gychc.ges Fubbe ./. ancly,is h. been done cnd you app, 10 

he NERSA for oporoial. KERM 1CE 0 •lundcrd energy ra-es shoulc be set equollo. Tkese'houldbefreQ·/05/lows. 
thot says TOU tariff mu,t be equel Ic Eiko,i, 

• le Eskorn TOU energy rnIeg {·he bosic I Th' sone .3 Eskom in coses .ler. *5 2096 NERSA wes challenged on I, foles plus the dI<Wn ond oll ihe oiher the meters cre egu wed will, remole 
Esl=om c/kWh leviesl basrs.'f//rep,ywc&sve-·ece'ved 

communkolions ¤nd cor be prograni,•ied 
I .5/fixeddklihrni...Thiser./. re•o,elr -oole 10 :kow5 the effe•·,ve mo·k , p an 

ihot•,hen C.StOrnerS 54,P lo•d Ic hape, the EB<cm tor,H when opolving the NER5A • As norr,(.1 week or weekend da/with ri„ energy ...... le m.licipa i"ll /0, g. deline; 
lose terot on. 70 #·/ fotes must be 'al to oly noney 6, 0 

incurrir@ 0 5'vings 
1. Eike. PArchass c.'t equol 10 ·he ersure loir compersahon "h,5 !5 tc •oic This sh- ht if tne NEUA berlchri nrk·. 
reduchon in revenue the cr,site repiograrr ling I the Frete' ore IK os a bas, un overa•• I.wk up 

• The cikWh 5'ourd te SF' b, L,ds,tikirig 0611. 014. c' 71% s;loujd be /jowed uri "?c r,j.rbow· 
an impoc! srudy fof Ds,w nbus p.- b p of price Furt•er·nore i' sho•s that le rotio c An example of wh on mpocl sludy J, show i the |arge cu•omarG Involveo Ind e95' Jring selling prcetopurchose pricesholl clbe 1.71 
4 tme menue " the new MD lor Ils Incig 5,I"/wile/nrualilrip/clofollthe corn®red wil l own ben'.or< 011.6 
equal'hot or .,ew TOG loi,-A Allcus•ne'llmt'i./. 

In assess' this figure the /110.ing should 
Reocriveelergychorges Nlhough t 100<5 11/ many cus•niea nill be recog'i/d b>e lets, 'He overoge imp" ms I Al ti the. 
These shok be opolled sin· 4,10 :sk)n. lo e 

C¥emge Iftols//recoE-,eflettive, thr.'Ik' .reose .. 3996 re/v•rea by l e 
olgo puidea signol forcusiome'locontrol for lorge 'u'tomer•,1 ou Id be lower lhor munk colily THereosons•rhighercrdlowei 
/e ir powe f {aclordor $ all peck ands/,card forsnellcistme•scuetc helcwe·fasl poyrne•-5 a'/ as folio. 
periods. eve,• ,• it 15 not during neir own " m • With le mossive cress .dies to ' High" 100' foclors peaks. I,!heg•ence/wlud¥ []F:· 'pne.voll,· nlh,5 •51'.1 dones,ic customers, lorgely becouse / 

ini €ase 
o rrorelion overoge charge jilarlo Esl:om is proposed. NERMs BT Irit. bie w-ainer6 hove 

• Very high MD 0, only fe- rnon'·s to poy more Ihor cosi, ·hus requ rillg o 
Differeikaies,i MV dy c.,sN)·ners gene·.11' hcle higher thon ...inge higher "/·up 

ncreoe 

These need ID ha set equal.0 the¢*ound .· in Th,5 o sed,or s. lhul u i,1/rk upof 9[96 
• E:tens,ve COS uslge dullig Deok suoply,¢ud, In tkieobse h.es •ce ofM,lha doe'll .lignwill' NE'/'sotheropnchmorks 

gene·olly hove kigher than ove,uge 
s·]me percontoges fer the maximum demond There g greal syrrooth¥ a ogree,nerl w,th 
tcriFS car, be u oplied. bu· this shn,ild be c!©se .SAs;·«•tee, orecJce·neoverchargiligof 

• All cus'rner: B.I 'cr.5/ for.... to 5% higher or JA „1 loge ..Btarners u cal I ia-·er not be dnne -rgy ord o¢ leos, 10% August aid o ve™ small cnonge in clne. 
higter on denond for 'V cuslorners TH,s in·he.vo, lhe, p·©p<...cluse. morthg 

• (1 is c 14•ellorce' for new TOU i.riff. This 
•eons tho• e>(5+Inq seriou·. discr•n,rnilon 
0 85% 1,0,0 up i. i/olie£ ted inliny of 

6, •be NERSA . P,-)00, groleg- of m.,nicipom, eM' 
r,husus • 

/2' 70 & This iqeor,5 1,01 muricip/lities 5!.0 ¥ 
I.,i0§01 co•noi d.0 lili opplythe le'• TOU tonift o} the 

I• Nem eve:s berQuse 6.. Ihe, will lo§e too 
wbe.eillie Whi¢• meonB TOU is noi 

ap'fol€h•79" 4.096 
progres•,I 

100% 
• 11 12 1, NE!•A & *IJI 200% %444' to re•LCe the 

evefchorge ./rge cu"omea o •20.096 proper 
•'ro fegy nucl, be developed whic• rrus• 

Revenu0 -"pon p"ho... 71 4% 
set porge' redurl oi of lor H levels 

Sellin• pric./P•,•,i, pric. 171 
lor the large Cus|omm paviT ,|le 

r•,66IO E•ecl,•mcrkupena•om'orrhwpa•op*inQNER•quidel,81 sAd„,5 
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ConcluBIons 

High: H.. High: Low L.w· R i clear tliat Ihr indislr' is focing ser,DL s 
P•ak Smnderd Ofl-Nok -k S™,14ard ON·Peck c•ollenge2 Irc n o tod« poinl 01 wew 

lom M.MI I.* 21 1.34. 67,8/ 39,3/ 72.66c 5•,70, 34•78c • BT'llfstnotoreoppliedorec,us!,Ul' 
hes. TOU w., 227,53, 8386 55,32' 88,65. 6/,6• 50.77. goirg escobwg cross·subsid a, tuus,ng 
....p 8/ 24/ ./ ./ 3ll 4696 lost revenue ord bo·h of these are not 

c/6Wh mol·up I. Wh 15.99' 15.99 15.99 15,99 15,99 15,99 susfoinable aid 're mirocfc' 
Flld 46 -0/·u. c..) .33< 15,51< 8,99c ..6& 118·C 7,9. • Il TOU torifs for lorge custone. nre sp· 

.d IN' Imped L hak' W. *lond.,8 MI 60£· mcnd/ =rd ng *c le NERSA oench n•rk 
00·pink "/ard ·af#·piok 00-pe'* ilond./ .011·pi/91 muric.lies •lili lose revenue •hen 

dke•m•rk·up(56) 0. 0% 0% 0. 0% 0%. curk.iners convrrt 10 TOU and when 
••slorrerssnifl kj••d tcthe' I I mil.upil) p...• 39,34% 39.82% 6,52% 8.65% 4.79% 387% 

%[0. 1996 48% 17% 12/ IMB 1196 he cha l"ge thai N[R5A fires.hen 
muoic,pc|iNes do rLI provide odequole TaJi'e'll#ed/FNERSATOLr•r,M 
infor·nolion and s.,bm,-thelrtor,ff upp ,•I,Jn: 
la•e is recognised b .111 cui, r,oule 10 

,],c to'ge¥ Increase ekh E" in anicipol ne/ork cost, typicc'y more NEREA /,fr@ to make 'cay deas,unsr 
dornese customers rerrivlrig ·he Il•ar 100% r,crk·up. .Ilhcut allowing 'de'.01/ •Imell nrl|¥h. 1•I 
Adies 

• 1 n lixed pe.entage rrark·/ps .Fied rn Jrlcipol orapo5als oild gel Inlo meoringli. 
with o phose In Plan 'ine enel' rD,es,lhe .Wh merk debalewiththelrunicip¤Ii·ies. . 

Are*er proble·n -+11 Ihe ihe mos, expensive ra·es viould be wcy r wh„ m 
, Or le 01{le, nond Howeve, Ikef: have be·en 

NERSA m rruch os four vines mars thon on Ille is cpplying the Menchinork' Is 'h,lt li many incidents vihere ":H opoo,Irl,Iles cheoper ro,es Trus meons that when is ./posing le some perce'lge mork·/p NERSA hos been Cbsfomet snit loid Um did ex' and he unrrove oble, 
exins,ve be applied or oil the [sk'in intes TI i, im to the cheaper kine 06,1 is "e v Ilie de.ite.uncclumeits..... 

a ./1. problem and will .se massive Coieclives, the rp Jr cipalily w Il lose -J/l Where dis•orlions from tolor here cos¢ refiective, 68.u" .1 more Fe,enue Ihor the SO* !n Eske,r 
the following. billondlhusrelrevenue Th,sisiffusirole, In v m " 'hese problems " following 
I Illhes. in /8 11. Trle mark me.......•ark'Ii£.hed up should be bosed p ocesse' is propsedar imnio ouhtle5 

to 01 cos·andenergy mark up should Ihe Eskorn otis, ideally a nna,or d,•tcirl,•n w 11 I Municipa ities • u•t develloriffs w.,ch be in c/kwh ec" In "1 Of'o,sf5 fcks Ake Grd /8 bal'tr w IN nol b. co5I comal, wrfh IN, E. 
·eflective Tms h because he mark.up INERSA sho.Jld ·hus rothe dle'elop n pm/f . The,8 tori·fs musl ols© comoli, wl h t.,e 
©I the Elom le.ork lo,should hee bagisto deermine bench./rkslor mul .pal MFI,AA 
much higher perce,loge to cover oll the TOL 'crit. 

• -ar,H 'ppi'corioN ,?aed b be mrde 10 
NERS. ir time 

10 

I 
. Municipaltiesm' I '01 'cceptopprovlls 

w' chdc no'takelks,rneeds irloaccounk 
and 

61 ... 
appeollhe NERS'onie 

• NERSA must develoo be, chma<ks 
ARINT H hove been /.ope•ly alelysed end 

cons' 1/der 
1 I 

NPRSAinlitr•ogs·iotewillm/,1..3 
51}utN Arit' os Ihey knof Illeir local circurr"nces b. 

Municip©Iffies ore'hus encoui••gedto•A• fhe 
follouir. nierms.+10,i•k 

ARINT offers a w,rle range of eng,neering service> in 
• Apply list refler¢i,e E ,•irges for 'Illheir 

A55ei Management, 1,43,nienanre a..Jiability 3.0|| Cus!.mers -01 0 305' ch"ex ord 
Amp /arge and Consulting Engineering erie® charges (pms,bl, 
seosci,al, 0 He•itioled) 

Engineering, Procurement and Construction ( EPC) I Moke .....IN c lifc line 'ril .ith I 
single energy re#, restricled to 20 A Project Management 
nia],imurn, •hich eggo • the opeat I 

• Risk Engineering COE 

....ing • Lagecus#,ner TOU loriff, mi.5, be based 
01 cosl ond musl inilially ensure revenu. 
ne Jlrol ty, will, 

< 
ex,jing Mriffs f •Ith energy 

rofes. with c fi,ea c/k\•/sure ho·ge. 
Off'& +27 126580927/5935 • 1 'rge ....mer c'osA 'JI'lies ore / 

12>i. ·ad"®@arintzi• com i-.arintza coin be reduced, il needs to be loigeted ']s o 
™» ARNT; spe'llic Ilice 11>E S•rt [eln,05 Place Bondef Park, slroteg' a"i' 11 must be clear 10 
•' ./..... I.#I,otha R©al Cl itunon, Scul Ni,ca epe·,crip end w n,deden behind o ?CU 

CM %23'4•MN/OB 150 loriff 

Contact Herid·,6 60'vid, ElexpeTI, 
..3 654 8482,..mor@..... 7(I 
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Are lower prices an illusion or reality in a 
deregulated market? 

4 4[le/0 Cor/U ond A'dere Nelson. SAF 41/ ord N/h, MA'Ingo. Zimeie Technolog a 

The So/h Afri,an energymarke, hg been solely managed by uillig company Gskom. accouming for genera,Ing. 
trorismilling and, in Diher coses, supplying and dimibuting energycounirywide, 

Wilh this in m nd, Ic South Afrlion p lerg, The N©fional Devek>pmenf Mon' iNDP fercles Voly bao,5, nctding load sieddng , 
mar<el ha5 ihe prospec· of e iberk: r•' 0,1 thot IKe econcrny urgenty needs iicregsec pre.sure /*Intles 1¤ devise Innip than 

dereguloting the curren, energy moikel, con•pe/ition in ele tricity genex,ion. +hol .ne er qy producer and transmission 
0||OWillg{Of bothlocolandfore'or.Investmet gosskouldbeuplorecond nevigenerolion con*¤ny Therefore ,+ 90 alternolive,0 
formilg a more "ble solu,ion to ibe er,F g cox.=ily should be divided belween Eskom Eskon" 5 'slohl,5.edl to emer 'he morke 
9,6 ot hord. and Independent Po,ver Producers Il PP'. ond compele. Ihe frock record oi Eskon will 

declire, In light of lis *act. ths to /,per inie•ds Economicgrow•handdevelopmentthro,gh resLItiflg In Soutn Afi,co ·el nquishing 
addrcEs the issue of a competitive ener97 odequale irashnent in energy infraslructure Foreign tiode rwes+,Ten- oopolun,·In• The 

nlar•el• end the conseqi,enl effe•+tli•reo£ ondthe p·ovisior o•quolify conse'Lences 01 co/ i,9 4/6 C re#Did energyser"Cesll•¤f 

ore ompetilwe!, /80. rel,oble orde'Fic£,t wriel loods to ircreased 1beft, poorrevenue 
The cuiren, Sou,h Airi,an energy collecion ord Local producici 01 increosod larifis eM•, fechnDIogy ene/¥ . 

outlook suppoit *b :re•tion." [2] Rapid prog·m and parti•er' i,]5 -'51 be 
Ppes,dern Zurn. s coll fc' %/icol estcblished -th u IMS. e,•ir ng Eho, -he Whal orelheionsequences' Souih 

¢rorsforrn ation in So Jlh Africo's energy 5edor dem' 1• on the clect. cily grid ls .st,J,red. Afric'con'Inues/lh o regula•ed 
in his State of the Notion Addiess hil cit Ihe I. the po•·, one ill 01 0/,3/ throe S.J. muike,7 
core 01 the counlifs ene,gy colos'rophe Alricans hod {]ccess Ic elect·ic ty CLrien•ly, 
Weboilenegy, Retv/,O,/A/lopmenl 'Esk»Energi Gene,/lan Company ks ower 80% & rhe pep//len h,S access 
Plun INDP) ordull plonsforgrcwth orecead oeen /the Heal ofthe S/,th A·ricar energi o power This ropid grom wl impoc· 
In Ihe w©,e . aiong wth prospect & rilorket. " generoting approxinctely 9596 of he sta+e ...ed utili,v, resll,Ing In poo 
Sout# Afnco Pas on mfnediote ond /ture tliee!scric,/ md in 5owl, Af·ica and o domask arc comn·er-iel sery ces gupeort 
ene#,• * -6// A' slgn,lic•rlt45%of'heeedrici96/in'fr,co oid In'rcstruct# &*4,/ue s 
secuip offordoble und rel able energy to Eskom generaies. 1//mils and cistriou/6 evide* n lodoy'5 c Imale of vwdollsm 
solv,3 ile short dern· emergenc, onc ihe electricily '© ndus'no'r rrining commerciol. anc des,„clion of propeily by elld u„r; 
long·twrn •upplyla Power essenhol GDP ogrlculturgl und reUential customer% ond expener:irg kigh k,r,4 ircreoses ino load 
gr[)4. • redislribJINS • I3 spedding 

/-1.1.'AV..Ce 
Pricr,nd 

limili.L.Z..ille..1 pei<ent,gepike 
1,"'.1.1/' 

Standud st,nd,rd Aver.e Aver/e 

...(dkwh) 11.57./- 52·04-/ I.'IWI, 1 pricewkwhI .1..'a- 52.loc,Wm ,&57...1 
Pr«ent•e P.ke 

,Ir¥,®ase 24- 25- 299% 11-Kr= 24-, 16% 

Percentage Price Increase Percentage Price Increase 

No. 300% 

.* 
,§01, 

266% 

25- 200% 

2$24 150% 
250% 

2484 1•0% 

24 6% 
5. 

244% 

242-- 00% 

41 57 - "3QdkWI 805* I.K.W. . 30 /'IUM 60.57 d*Wh 

2010/1011 &1/20/ 201*1013 2010/•011 Ilt/•012 •012/201; 

rg• 1 140,-*ion (wopenad iruemel Fig 2 Govemmenf I.J.-io,ke .%/ 
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New Zealand Opel,ed its energy C*enedthe Govemmen:demand DIstMb,Ito•SLA5 •ndtransparenc, 
niarket..10 wholesale =,par•es..r@•lon olline -empan,pTic*.pi* 

Custon•,h•,ea fangeoloptlons 
comp•tion eleal.Ic' malet andene.-ine-n 

and•Ippliersto,hooGefiam. 

I 1992 11996 1998 2008 

42013 4201/ 2017 2027 

South Africa 

8, 3 aowdon.060..•A•ecid•meune. Soutp*,a nigh•n ee••he•• trgel oF•he NDP&2030. w:•h rhein#odu•i•• oUPA ondokerncfve e,egiso,fre9 

M Jowe,·prices 0, I.,o• 0 0 reohe r 
de·regu'u•ea e•/f•me. 

Ir retrospe/ ·eli:on.urcation gill· 
Telkom, bei,g the orly corrrrul,cotions 
com/n, for dicodes, with no corpe·,lors, 
required drastic aersgulolion os ihe 
corrm unicohon corn.. colid r,(9 .Stc•In 
the den·onds of Me M·ket ·imeousl, 
With /8 correc• morket compe·,10,5 ond 
s'imulolion, consumers now hoye a wide 

range 01 p•oducts ond service providers / 
choose hoTA, re*,hng ir c more concluE•5 
con.urication ietwork God increased 
c•sto•er 60·,5foction, to menlior o lew. 

lanm·ency conceros ·oised ir the de. 
regulabon o; leleconnun,cot:on conpany 
-elkonsinclu•ed 4// 
• How con end·users " I' che:k -'01 0 

Fig 4 *eguoied miker. 5luppoi•ed w,ir Wlem•;Ve soe25 Oi panculorphonecallcosts? energy. w:j' heed.ving b,prn Jowen,gcoqrs •FAjer•r,* 
• Ho. mon, .,9utes .ve they ./.ally 

4 when the ectemenl mes 'wre 
lon 30 days otef? Some noN/oble ber,e4% expener,ced by 04er Ta//s Inereases in Sou*, Africa 

. vit•tics'.'·Ue:kc Ost;i r kick·bodk Iltes co"/ap/Kor,ed=n. •i, 1/ I Sout AL,n The :&01 electricily / mosl de .,4/ 
Regula·ors wil N lorger be /owed vo i «inger bned on olher Jse ccs·· sl.Jdles 

Sin,lor trarsporency concerns could relole de•e:,i,• i„ wnich lirms will be given Ihe c,/ss Iheword The m/ooldereguloing 
I Eskom pfivilege to see consumers H exclusie ihe erergY market res'/ in mod benefts 
• How cur Eskon provide " cuslomer frcnchisiligorrorge-ents crd olher borriA reol ged To·ii• increases wthin O re@J|ofed 

ser.ric:, 0, m I Sooth /ric© in on ebert ve to enli¥ morket-11 c wc,ys beoch•Ilenge, expenen ed ¤nd concbsive monner? - Lower orices b fes,der al users by by nost co„Ines 
• Ponsparency relling I costs irvolved empowering therr ·0 choose their 

Ah -he maintenance call.ou·s. 2012/13 tnriffs cre NERSA rew ele/riC,!, suppl ef. approved 

insiollotiors, if no ol,eralve ex" for rates 
i D,rec, compekit 00 posed oy new /" os per /e 9 Vurch 2019 KERSA 

pricirgcompolson enterwig Ike rrorket would ol50 develop decis,00 09 electrn,19 lu f increws 
higher .Liolily 'f 5,·rvice ord innoval n overogir@ 16%, which is lowe, Ilion ihe Whal are the ionsequences W South within le incull 25,9% / Diaolly opproved by NERS,A Tb e .ricome-s t. I deregul. ed 

I Compel lili .mo. /. will leflil to 2012/13 tor,Hs ore elic/lieos of I markef? Ap. I 
org/* s Deing more ..InB¥8 10 2012 fof non local outhor,fie5 ona 1 July 

A re'iable energy rrorket, / & is conpetit .e user demands 2012 for Iccol authorilies • 141 
In or,clrgand wrie delive will be one c- , De.gulohon rieons enpawung Ic 
the n·air drivi•g loclors for ike Multi·ye success of Ike end "er wil optiors and 'llimele) Irud crince defer,linatin i•,1//1 
NDP )e overoge houseiold will be oble to in the sen.ice product Tie lower ele: Ir,CllY pri•plricieo•es 
rhoos,be,i,-compelitieeriergpsuppliers, • Colle©ve|, commerclo| usersemecially we the result of o combined effor· by 
resul•ing in n·ore nalogeable torfl i•creases small power users, slord to benef,t o governme/tord Eskom to lesser 

& a defeguloted large percen•oge 01 le.npcs 
The overoll consequen· factors rronthly of highar eleclric ly oriffs u , co•t: al ©coled consume·' ·0 lility bills, 
morkel hove •r in pciticular re/chilig benefical impacing eleoric,4. Tne most z 

cs*ve heeconclvq •ne /00 le,rr whou' 
.... ie Ircre'.di.Yer,oe orotection ser,ice F-der will be chesen, withir, compromishg Eskc,fs ability lo keep the 
i©b crechor, sus•air,00,1,1,• d increcsed tkese smoller orgon,sal,¤ns, ensuri,g Ilg•s un ond ersur. 1.' long •errn gail 
prod'ci.it' sJs¢oinability 10, liianciol sus'inaoill N th s has i.t 



g rred, ·he CONTACT US resu I v.ould •e tl•al APCOns wil for mor, /u-h innovative 
be ber wi·h h reolity of no being oblelo uflord ele£ Ifiul, ELECTRICAL PRODUCTS and 
ri le ./1Jre. I 6 I,or 01 inter·.e' till disp<oyed I governmell 
migh• be dnven b' clle,15 :nrcing Ed<©. SOLUTIONS 0, competing 'my for all INDUSTR/AL 
to jower 0, decr/-0 /7,/ reosei. jole)' 0••;bu•ed I and 
ron·pch,iyeress with,1 COMMERCIAL. 0 3,ie.,sed mor•el 

The construction, N# Zecl"d deragulated ¢&,se sfudy maintenance 
. 92 Ne., 700:.nd oiciollv opened Lts er.g· moT<et and 

up '/ utility compation - co•ened locol power cis'rjbu-oa Job applications. 

individuol compon"s 
The dr,v / forjoi :Ild .0.-r 'r Ne¥• Zo,lo 'drsle·. ulat,M 
troce bock te Ihe mid 19805 when ccricerr,5 grew over Ihe 
surlry 3 ecciomy, ilia propo•ed way forword was the 
.... mons. me......... 0 more 
mor. Ir...Drel' • ./.01 
he govern nont's ./2/ / energy ·on ble,v Zea,and's 

e ect ir,+y .ene'atior ard onsmissior. pricing o.d 
inverment, drlver, 4 pldics Opeinliong weie plegued 62 1 0. 
i,lelfic encie. ord W & end user £,o,ce 

• ' 995 Kew Ze'londopened *he ./05,118 cle'.14, murke 
offic,/11. wi.h o stote.ov.red compo / Contact Ele /7. oe ig 
In direc corT,pe„lor with t,e Electilcity C„,pom,Ic. 01 New 
Zeomond 

/15 rcsL[¢ed in 0 molor breok"rough w f• gerero'c'S. 
p' d ersend Iroders Del'c oble 10 50+ the m rlic,31'le' Ir,cli 
Pr'Les 

1998 Goveinmellt demands corporole sppo,o·inri ./ine und 
el ergy businesses, Dn,vent,ng cross.kildies ord mencoolles 4 
lilli ./.blion.....s 

' 2008 Ten ¥ecrs loler, d 5*ributor bl,As ord •r•5·norencY tr 
terms / company pricing end pr/,13 b©.,41 CLI•©Im 0 
imnge of opt •„s ond suoplier5 lo cloose from 

Bg5ed on the 5•L'J• 500 2,mejina,n •ig Ir So, iAfricu mir,1•I rreel 
'e se-10'ge• 01 'he NDF for 2030,.i¢11 'h. Irilroduclioi, :;IPA 
'Adai*erhn•iveene,g,5/u-ces 

Con,luslon 

$1' Ailco os o cou•tr, Feq•ires .rne i,gsrous,lorke 
trar,for,1* ensu·irg longevity and gro•Ah The introduct,ol 
0- IPPs ond oherroii,e ene=y SOJrces w" assf•r fr driying do»n 
the cos, c: energy Tne e,visioled =cm,>eitivre noikel wil bring 
aboug much iwo+bl and *,es for m,g or ieducIng energy 
ulage Pomiount·/ rec Joing South il!*co,bar• lootp,ini,sthe 
'9troduction of ollemnk ronewableef, *Lus 

The dare" ul[,Ilon of ·he energy morkel s,rn,lor fo 'hol of New 
Zeuland, where 1.©osmj•sjon lines or gerieroting power for Ihe 
san'rgridaie5horec,.vill fesult,n ocoinpelitveond res,lier 
morketforo' pol,es,nvolved iek- 

his Compemiveness. as seen in the Ncw Zealand rratel, 
- bring about th' rruch needed mokeover, 09' pricing 'll 

wi|| decline 10. prei,ously feguloied regulo·lor,Il !,Creoses T•efe•ore, • 
lower prices ore rot m|y On 1||Jhlon but in,act 

•e men,4.t on u5 experiencec 4 Otner coun'ries in o 
dare//ed m'Ael 
Referentes 
[1] lee'....Foundolior (FM IEr.Tly'licy Unil [PU). 
121 So•/AlficoN•lion'IC*•elop•e•IP'n Mvoltex 
/31 F.mlom..Welil 
#] E•em To,/800/.1,-203 4€er 

Jeclkd cal,ke•°* 
151 K,eig New 40|ond New Zeolo•d dereguluh' ...FE 
COnfact Noihi .10@Volte¥·CO·ZO Mhleng/r Zimele Tecniloiogles, "' 

wWW.voltex.CO.zo PrOUCUy 
re1021 - 

514 5400,inFol,imelelechnoiog" 5 "6 Bidvest 
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Small scale on-grid PV embedded 
generation methodologies in South Africa 
£,PcoTTuson. Mof•.MocDon/d 

The IRP 2010.30 update [2] stortesthal 9770 MW of solar photovoltaic (PV),apacIN Is planned lo be inslolled in 
South Atrico by 2030. 

The updole also erimates ihot embedced of solo· Pv system decreose 11,2.3.71. * Regulaior, and legclobstacles 131 
gene/tion{ECI res,de/ial ancconmerciel thecostc utility eleancilincreases [2.31, , Ga/,1, 0{supply IO2 impoclo[PM 
PV cou d gach 22,5 CW 6, 2030 based on Eskon's ·e,e morgin reduces 12, ond equion.3. 

'ing poidords meosure 7 *SM I. *useholds environmer:to d gustcinoblily owareness This Pope' *49 / address decreased 
95!(Wihorseholdinstolictions[E [ven •mon•elednc/users,nireusespl.EG'In municipal revenues. t focum pdminont, 
*eshmate,spnollycorrecl,th,•poln" ,heformolres/eNia orcorr•crcloisolor/V cnon·g,W c·porol el·conneced 55.... #gni-icontlevelefirstilledm"I scglesolor coi olsc deri,e ircome .en their ge,eroted opposed b /·grid ondo/er RE tec..ok>ge 
PV embedded generolion (SSPVEG copac,+, eleck:,/exceeds/eirloadood/eyexpon / 9 res,centiol ond :moll commeiciol 
in 50 *h Ainco by 2030 their surplus electricity to ·he grid evel and olternpts lo find progmctic ¤nd 
The AMEU guideline on embecded gene·c·ion vale Besic,5 19€ solutls '0 SSPVEG roll·ou• in high S/VEG pro,e/,om Gnd 
[3]statest,otlhe 6llow i,6 Pvmo ket,Make South Alrico. S5PVEG wilk bo'erv or other grow ng neollitiois. there is o le¥el 01 
i: pro,eded for Johariesburg over/e next fr,slrotion Ihis i, ·he renewable energy (RE stc·©ge s not oddressac in piper 1 
ten vears 

industrY [1 8] ·hal noterough !5 beirg dow. The current situation 
• A'proxima·ely 45000/sys'emsinthe to ercourage SSPVEG i• South A•r,co cic thok 

residenlial wor®,1 Seyern| s/ndo/9, g·id codes, g Jidelinesond in Foe rhe• cre rea ob/ocles 10 2 he grown i 
• Approxim'My 4000 / sistems in the acts •re 

of be,ig developed c· ex,5t in Sou•h the sok]. PV EG ind JSIr, in South Afric' 
co.me. ial •or<el Alric¢, n/nded to regu/+8/e plonnirg ond Some of these oostocles are perceived tc be 

• Apprc*irro•ely 67' PV systems i' the Irnplementatioi of RE gene·otion cic S5PVEO as follow• 
industriol morkef in South Afnco. 

• Decrease in m.nic 00|'19 revenu' bose 
The AMEL godeline on EG [31 repm ·hav Up-0 709601 mvicipcl income isderived Tiere is 9/ ero.Jgh space in ·h s ./per 
Muniopolities ond E,kon ore being inundoled fron,elearicitys/lesirsomece„•3,7. tod,5265, de main techn,co, egol ord 
wil oppliciti- from Imen·ers I o||0,¥ e regi/Toi e|ement51' al these docurne'+E, 
ther to ird me kwd of grid corneeed * Reduced obi, tv Foi -unicipoli•ies lo · bul cros ce,toinly they have c rrn,or irrpod or Ilie 
embeddedgenevtion IS subsidise othermurlip& services using SSBVEGI•5copeir4ul#A{ricowli,chwill 

eleclricily re¥ erie [3] berder.ed 10 9 ·he dowment. 
Th shows thaf ir·eres' in grnoll scole solar 

• Risk c . and * system lierlooding rVEG'SSPVEG) Wgingondlhat5SPVEG The drift NR5097·2· I slordord proeoses frorr high mu roneou• solcr PV EG 
*H'Nonsarecurrently Ewing in South the gene./. Ic the local g·id ot lor following smoll-scale EC cotegories In 
.icc, .ith or witiou· I nolioral SS'VE' exornolemiddoy 13.51. h wh le renewoble povie, Fla„ grid 
fromewo'k. • codp 113] Solet,of ul'lit, personiel [3,5.91 
-here " 1]n obvious otlrl],1 c q 10 [' i grid . -ock or pre (]paiard gpile,i[ siondord, Colegor, Al Otc 13,8 WA 
res de'Nol solor PV instollotiors as 'e cost .tnesol.NEG/Ltilil¥,ilerfuce!3.5] Cotego... 3,9/H):]EVA 

Co•egorv A3 100 kVA k> 1 MVA 

Most res derhol consumers Gre currently 
instoll,ng smol|·SCele so|or . . 5,5•cms 
[4, 5, 91 in the Al cotegory mid inr,5 
comme'.consump.,s are curientl, lis.Iling 
SSPVEG *•s la Ihe A2 ord A; colegories 
even 14*"in of finaliged 'SPVEG 

PVPanels 
Grid regu•0+Icis ond leg 5 allon being in place. 

f•oma egol/"9 uloloryperspoctve,on,enlit• 
.vant,lig 10 "5ell• eleclric/ ·o nnolher ent,4 
.quires I gere. on licer. fro. NERAA 
[22I .legenerollrIN!,ce•sesoinedif·,cult 

10 10./. if Ihe .... Ill••cctio• for ·ho' 
i Load unergi is ddelciled ir. the NIRP '1.21, i• is 

DOSSIO|e hotNERSA ·noy ni,1 ide•-ify o specif c 
a locotion ·c roohop PV insiolloliors Ihis 
could be o potenlicl ilockage for op;,ro,01 
of "ch o license For EGs However, Hie 

. 1 Se t.consum.%00' PV EG Municipo 51cucures Ac, 1998f lecl,or,84 (1) 
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//32]23]stotestil/ Achil/mul„c,pull, wig id KIere SSPV[Ggenarat,ondoes belimiledi 25%0111,/ DrosomerIM// 
has t•e lollov. ny power5 Bulk •pgly M exceed pru..mer Icad. I. pt:uner ,5 nol Incorning c,·cuilorackerroth' 16] 
elearia'y which Ir:ludes for #e pu -pose& reinbur5ed ed is content to upply ·he In his 'frange me" ihe orosurrer apples +0 
of sucl· 3&1 ·he t..mion, d 5-ribunon grld w,Ill elecfr /7 v•1/" balng flocaclolly 14 cornected uNI,4 •or 0 01.c,rechonol me,er 
aid. whefe ,/hble. Ihe gene ohor / compensoled. vio le lecessal appli'lier forms •181. 
eledncil- 12, 31 11 old be orgued thct NREC 97-2.3 16] momme•ds simplified 
there 0/ Iliecd¥ precedents to mumcipol 54!m 3 - Feed 11 to< Hs (FITU connection rile' cus lollo.vs ral 'ndi.id,cl 
generclion ..g.the pucchase of Kel.. Poler lEG ccnieclon] lirril of 25% 01 NMD The FIT me:hnism ottempls to promote 
Siatio•powe 46.wer,n #newg Mill 1,9 CON, suoport C pen/rction level ©nd incent 4se ·he deploymen· of RE ord 
oid the 41*& Energy kependen (perrent,go O{ Cza.rrers /02 Instell n Place' on 0/,gatio• on specific eillies 
Powe' Foc ucer I RE PR, progrom" 1 , *M genera·or,of 30%to5096. which,scon5 dered e g. mun apa ities or •l lifies lo p•rclaS. 
ele/.c# s p4/4/5/d i,om °/endsod co 0 -easonoble Id accepable con'/c-e 'he elecirlat, c'Tput trorn q'aily,rg RE 
to municip©1 custole. be,weer res rictirg individuol gererolor generotors/predetermined premivm prices 
Fiorn o lec'nical Doint 01 v .·w, ore"ing sizes ve ks ies#r,iling penefro lon levels• 51. In [non' cou'fries, RE energy hus 10 1 
mider'inlor/ comiler: /I meter le:hnclogies 161 'The NMD 1. i iony case: " determ ned dispoic,ed 4,/ if it is,vo,luble [1 7] 
comori,e Ihe older ele,_·,crrechor,cal by le ty ser,Ice ¢c,redion circuit·bree*er iheconsl,r"Phon ordger,emlior· of clec·ric '¥ 
M/nologY (foloring disc) newer dlgItc, roting •61 T,is coprcoch simplifies /he ovihe pro/merisrecorded nfi,JI ind bi, ed 
merers ond pre·Doic •'elers 8, directioiol 01'er d versily moK,mum demand ADMD) flnd compc,15aled Tile posurre, Iherefore 
melerirg splems ore nci cuventli i 6/ /d systerr overlooding r siu ment,Mied in requ res two n·e•ers os shoir in ©ne p©Bsible 
n normil res,denliol ord commerciol the introductior obove, und o lows points nore netera.rangemen· In Fig. 3 

connect fo 0· supply 905) bin cre beintl ir•851igo'ad freedom lor S527.6 10 in tie grid Ai •n •ie,m• rr.r:ii•*el nn r„Apting 
,lie diah NR•0•,7 2 I Mur•Jui •5] willvul length* p uriul,6,•o,•d •wpivvul mectorisrM des:noed obme. ·he k¥ size 

processes c· le ./VFG i•5·alc,lion can be I./.0 
Currerily,.031 S.......sumers!7. 12 

In Ike .6©•·e orr..cement the prosumer 25%.hher ..umer NMDor .co.ing „c•,1 •specioll, ir Ihe A' ard AQ cefego·•i o•. 

„01 compersoled 'or s,rplus noliliesthe mu,iicipolity©·conneded ut ;ily·hot brcoke-ra·Ing f' or expel /wer 
. i,#I.•lor TV {orse•·co•'. 

to their cor,ArcM. ut,Ii/ [3,8] In .dilion, 
nes rn.,09 Sin.i 047 te the nci rrelering iwlsm 

exisling SS /EG instilloliong ore loking pl¤ce purpose, Noidiccionprcedurescouldolign ihe prosumer ag,plics 10 I# connedd /l# 
-ih celi¢ic•i' 61 r.rn ,!i-ce el.d in Iheabience of o coherer·re. op•,Ir/lon for bi difectioill or, c. meter5 viC +C *-Of, 
for 

legal **me•,13.41 inspeclieri ou/wity forns / //ed in oppli,/ior lorms [18 . 

SABS 0142 1181 
.le 'll-.%... l- autbo• Pinan//1 consider/Ions exples o 

nimberol SS/EG meth©dclogies and Icriff Soluron 2 - Nel ,·ne#g / ment,0•00 in tne introductic, 10 /,5 ooper, 
r,lecharls·ng together i·•ilh Ikeir odve·•Icges ,„ Ihe ie| meter ng op,iilie,Tier . le prcsurl li this poper olle np• o oddNEs 11 e oe·ceivcd 
and al godvon/ges both rrporls and exports ele¢Mcity from or ·d risk k rruniclpcll re,enues from the 

orid 1. 55/VE' mechailsms Ihe ul,Illy g;d ond expe:15 to be inplementallo• of SSNEG I31 t should be 
compe,•saied for net e*poil ele:¢rici•y sold lo noted Niol lor tr• firsl Ii,T•e in 20 1 a,•nic I 

So;uron 1 -Se#consumphol the grid os Ehown in Fig. 2 noliong electr city usage dropped ond 
seve'l meir©polwor eled'c,9 depolmenfs 

In the salf consur,pnon mechon,im, solor PV The municiool re-er is,pgraded 30 o bi· remic drops ir //relec·ric ty soles,n 'e 
elec///5 sehorsumed during the day by direclionol mele' and the nel 'esul' 01 ·he // 1 F. 505 0 resolloi 'duceo us€•ge[?f 
the res,car,4 0, commercel consunle. as month" 3, 01'er Defied.c eleclicay impw ele/r city ve to higher eleC+ric;ty costs ond 
s.... I Fig 1 or export usol is chorged or compen// energy eR,rerc• (EE) measures irdeloke, 
The SSPVE' irstollo'ion isconsen·ativel' to le sized prcsumer b cons,mers eg. lightemitting dioue LED, 

Comp¤c, fl t©supplyopodionot lepro,uner oodonl, Asirthe„lf wns,mptionrnechonismobove, 0/ uoies=enf 1 Jhf (C EO 1 ghfirg, 
onc nol wi#· me in"hon lo expr fl eleclrcily tne ,/ sue of the SSIVE' inslollorion solorwate,hect: lgISWHI¢ndheotpumps 3'. co• 

Grid 

-0 
PV Gri,1 Parl. 

41 -- 191 
1 «/ 

0 11 'oad 1 e • Load 
I1 11.-t-1.1. I.- 

Fi• 2 Ne••eleri.ki•hbrd,re¢•rono•m2•er / 3 A}•rWe Frrr•,en7gwi•hbl•,relone.-.s 
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Therefore. I re'Jctann mui cipol ..... • To compensate the p./.'ner lor %/ A NPIT I encr. RC,72/k'h pad to the 
5 0 reall-, // I. occLrong ond needs to pur(hcses Irormlhe pros•mer-0 gell enbedded onto sc ar PV geneinhD f {C(]|C.JIn•ed 

be 'cor·mmorloind -d confroi,led wit, or of ..61 13] Int© oher grid =.,Iled ov C Bischoff Niemz bul JrVe/16| by 
wilhout le "od.clioriof 5:.El consumers the autlor 01 Ihis porer wes lound k) be 

suficie '/0 slinul ele Ihe emb /:l eri solcr 
10 /Il +ree of rhe SSPVEG me:to,isms Tberefore even il the posumer doe, not PV •orkel. INoiniol ull! 7 aompurchcse 
described 060.e. the ques non cf loss 01 mpori on¥ e ectnci/9 f·om tne munic Dolitv,/ priceis RUAWN,4] 
revenve ex:sts. For eve·y kWI, not purchosed j,illy in o marm· or o des,gno,ed pe,oc , The 'PPA corroc,scies Ille ·nucipolit' 
61*nrcipolity.therunicipol'revenue the municipolty/wt,i' smI receives ·e·,enue •Or Ill reve'lies due / 5/·consuned 
boseis reduced to cove· its fixed se.ice/,e.Irk :harges /5 solo' PV energy ond'herelore In*$ 

described above. •he ri u9icipcliN .ofil neu•ral to -he 
./.Pol laril e noedced scler PV cer,er'lor This 

Ad•onfcges c /8 1wc·per¢ to·iff slruclure would oise cover !,ie One EoJJI,Or· mun cip' fixed 
+O •his coula be 4, i••i'odJjce ore as'.lo•s cos·5 Revenue compensat on Irom the 

4 // munic,po /or,Hs t. SSIV Cs or 
• The CPRA m.nic,p• i. 
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charge:"09,43/month eneig, /'h tarifi r" compersoli.•r1 10 
6, • Ne"rk ociuslng khe /1 T according To prosun·en ./ en expcrling /ovier to Ihe grid 
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Distributed generation in municipal networks: 
the revenue impact of solar generation 
by Kev n Ko,zen, Bruce ROW ond Pejer A/, s. Green/ope 

This paper highlighisthe finonciol impact 01 rooftop embedded generation on /he prof/o b//4 0/ electricit, s/,e/, 
focusing on Ihe eflectof various billing 0//slructures. The ele,tricily buying ond selling twi//ructures applicable 
to mc/ munkipolmes ore expluired and the dl•repanc, belween profils earned during differen/ usage periods 
IS emphasised, The generalion prolle of a solar panel is presented and used to show that most solar power 
t• produced in Ihe standord lime billing period. The ef'ed of standard /me solar generation on ihe municipal 
business is,her evaluated showing th¤t up to 60% of municipal electricily gross profits. from consumers who mgy 
|ns'all PY, are /t risk ot being lost A mitigation /ralegy inthe lorrn /linne 01 use billing is presented asa viable, 
elleclive or,d iair solulion. 
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The impact of small scale embedded 
generation on existing networks 
4 Joco AIberTE, .904¤ Consuig frineers, ond rroA Joi de l<ock North Wes+ U'ilvers,N 

Loadicre/aiting me,h/£Is are based on selecling ADMD values for various load dasses, summating the load class 
load profile, and ihe applicotio n of diversity f/<tors while looking len 10 20 years into the future. These factors, 
especially diversity, are altered through EEDSM and smallscole embedded generallon Initiallves. 
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If poromelers ore Acted ond the impoct of totherdistnbutionnalworkspendl/her dornesticlowifn/r'plwcrk/,ignor/ 
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and reve,ve streoms. In s/6 01 utilit eS 4 molhedqi resull while unlilie5 ard munic,pol electrici) 0110•i. smoll scale enbecded gereralion, 
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d(kvll Conclusion 
In ·b.5 powe-, Ihe followirg has been 1/per.d....r 
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• 31<Ws 
,]nef/could u/•ng low Icad condi,ions Im /<„•. ••,•dde• 9•,172°21 t '41 J Hoggii "0.vuisi', Biu• ,•d B•Ic/le, 
v,4,en Disli,•ut o. 01 the Eledricill energ 0 produced 6, Me solor PV cell 'ly 1953, po 0./415//sle• 357 362 
con,14 be dilised by 1hs ho Jsehold. In ·eclily, . 9 kw solor PV ./Dedded 
le load 

gererators I D Mcgill. M 0 5,I,gle co,i,unier is rot w ./.-n, P proh I of H.I.....d 

(4 5 V syitem) ' W.on. S,mul©lion ....er guilty I Math, und 'he solo ' outpul con be olfected rolidential,lectri=,4 nel•.crk5'.Inle,i,ctional byambienttemperolure orcloud""r During Fal Il e 415 V s.lem, •roltage drop per phose * on Renew•la• ¢rld h·,Ii 
reverse erecgy flow cond,-lens, volloge me !5 sh|| meownd ·elctrie to *e declared qi,• ·i. 2003,kig© Spoin. e 8 
c- 41(e place This is especiolly o concern -on inul 'oltoge of 230 V in South A-rica r. Guidullne/rno.#I-/Iplarotqclid 
where mlor PV embedgeo genera·,cn toi(es The resubs ....IR, 2009 ore shown in Table 3 
p|oce close o Iron/3"Iwith ,""I boos 71 IRS 034-1 •007i5ANS 507·1·20Ct 
[3,75% loi 4 i 5V secondo' or 5% lor 420 V From Ihese rewls, h !5 roted ./ Electicit, di.tribi,ILon &* le. th, 
secondaryside Iror,Efolners , 0, roised 10,:s i Voltage//asgeieraton'reodded lien o| •|elt.ci' di'·IbL' on retwoilin 

re,Identkl o.eas rbr: 1. 
It,Solicleo'Irar•lheverli,nl 5fc,le,r D,gnning cnddeil. · i,sgropi • Urdef higher embedded genefation 01 d,ilribullon netg,•Ai, SABS. 2507 
Ihol * larger embedoed FV '"n w send Icac. ondhigh penet•ho,"'hemaximurn 81 PTGoli"R 
larger Hernian,/Cell'f'Mocci,Ind orno,nts of er " F k Ird<,11 e lelwork voltog. lim„con be exceeded oic excess T lili'· -IV ./. ,v dis,i. on 6.de' poEr Hows ocross the transformer into the 
It is ..er cl.... ·he inpca daring le dgsign .sin0 p=.istic 

MV o•proorhe• 1/ ne-work oac ond DG •ntroduction evening peok w,11 be •,rtuolly zero lihe golor " CIRED Tut¤•01 
• A nougnnocooleswemoverlocdedunder 5. Jure,2011 

C•• ho:]b:r,°'17 1 .° °•hz'°1':C on• revers- power Ilow conditions in t#e |91 v L ·Sloti'll:/ d preboo,••st,r modal' 'or exomp es. undec very # ernbedded &fne• •leciric,1, 8* ne•york* .. 0 considerably rediced. 
genertio, bad le.g eacH 'use C 

!/ect villnUn,46•%itY, Den.·na••.'E•,ctric,iend 
Il mul 60 nold I.· if •riol ier form of 60 A alter own ulilischon) LV feeder Compll Ing,reoNns. 203 
genera•,or)• e.g micro win© .... 0, •eeionswllbecorneoaloodedduotoc Conmc•J,•c©•ber,•MollcEngtnee,ing 
$ys'.3 wilh excess storage would Iniea lack of di•eal be-en genero·ors Te) 012 663· 1 378, pcon@motto.co zo 



Advertoriol 

GigaTera 
TAKE SOUTH AFRICA 

BY STORM 
The GIGATERA LED range was Initially introduced Intothe South 
African lighting market to supplement the su/cessful ES Streetlight. In 
a shart space oftime the GIGA TERA lighting range has surpa/ed all 
expectations andls now a global leader m LED products. 

T 
e5JC[9%50.......|5ierlec:/ to.,prwill• ..•....lity'ilto 

i•tle,rer,•ayomcler•yandl·•el• Droduce an energy ef•(len: and eFe:ave go ution 
....Improve./.gli#ting fort'opARTS·een· 

ievel#.*..cfthewolid 
•,255,oduai,5 evident,rInclacl THE SECOND GENERATION 

* theY ki„dybeenawaded,he Ene,gede HAS ARRIVED 
r8'1Ce joba ene,gy effie e.awaid rai High M. InATERA.#.....0 w'cond ger•/.n 
1911,ng *Pe.18.gydk*.Aledir v.·Nehon ..•.Iall're#tiAfric2ncon,r=cial 

•n•]cla33, Muricipaity•NM8M,showc•sectne aid. Jv•|a| I ghTIng indu•ry -he range •cl•de5 
Hg'Ma•./.onlydidi[w•14!5 ....1....'-.'ec"il 

*/lii*,ard./ caug//tent,Onoft. Spcr[5 •ndCar Park liga•mq -his ange co.e• • 
*Iden: * erof Fi•eigy 50 much 5c that .ti•mofwattagFdrd J[,DI,caIk)n5 
It • 5 beenendo,·ied /[he Mi••ter of Energy' ./Prodl.rt5 p,4•faci IM€ D, :.r're 
•Or* of the •sl ser,ice rjel •ery •wogr•n,i•s ever second gener]non LEOciodi,cts [hatu,lise high> 
undertalaen •y a inurli•.palin, 5ophistordielectoi.r•i•ogy •hismduce• 

The succa. of:hls,ojec• has eu :ed •1 GIGA gwe a5 we|| dg cro•tpg ext e|le91 •nit•,m,Iy T•e 
IRA repbcng a# rr•,0, roac stleerlgh•5 ul P•,PJ**'i• U)•i,r•,8 •Wl.1.1 i' 
48A1'•hghw.•hege LEDpiodulhhave,•.ulted maxi•lzeghea dIssipionanaperforn·anse.e 

In 0,0,; 00Qf,=cie,nal•,Wt•' •egmt to jighl. becoll golie•atior |Imi,idire5••Fi•efa,eciLI•k 
* 151 F[jucingererpcorsurnmionby 5696 paybar•sa•thell@h•3 tutcutover 120!mai. onthe 
Ile •lie 'Ne... Ihese irlipr[·55ive*d/5 - f,•:tures Tius •ufunG in hcueation of m,e ligh: 

tnep·whindependente '9'181 witlle5-7 
IM,alloiN•BM• Aroler 8·[fact:,e ..e of G]GA TE. prod J. 

istha: 0]efo·e beirg i©un[Iled nto t,en'arKG> 
LIGHT READINGS - IMBM MI Ihe64[•epoduc•u•de•095 araccele,atedhear 

SETTLERS HIGHWAY - test ( 1 60'C, for a poi,od of,wo m09[•i Thfs 
OGOCTOBER/14 ..Jies 5/lained furi·1•alll,cit .he produc' 

7 €:ceioed'•Ma•calyofcc•7per(gf%p,01;•15 
-•4 k MANA ug s•=ems kr•]wn as •T•Frmai C[ir./. T/.f 

E---HPS -4300.41 
9>emia) Contrcilles .ducc lig}·I i, o,der U) 
man8ge[Meb.....ai GIGGRAco•,de,• [EM 06.9 4 26 this ..'opria:e a5,'lesc 9/:en·.ii,] only 

Ldp 0.69 0.86 creaie dange,ou5 5i,Letic»1• I,Litccrirlet gl11•4nICe 
ope.lorsat•heck,1•cd il*!ovl•ailli,fro• 

0.59 054 
GIGI TERA's dedication and 
determinationin providing an energy [99 061 | 0.86 emcieniand effectivelumina•reis 
evidence that the are the ulti mate 

TSHWANE BUS RAPID lighting 501ution. TRANSPORT SYSTEM (BRT) 
Tw,wareBJs ABPg] i,arbwr' b,•wrn[BRT}n•S 
rdern•Le,j GK•AlAA .foduct5 a5...1193 
lilli solu'on QI......enawarded 
**andthele,•ruldoubIlfat J -Ii 

- I 
• 

be a• sue e55ful as the NMBM pr.Jel .e BAT iiiiliwmwiliIIIII .//¢8'os 0,0.:ec:-it 'vok·05¢he S.I I ....*tne, *un an .... 
* ent 3,d 1?On••Of•,w, %y0ern GJGAT[r.4 

-erivicolight , •0./1 '*.m¢$.FL 
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Typical technical behaviour of LV networks with 
varied levels of renewable penetration 
by G:'Meadjp>. Dr GD Janni,gs 0 4 V Puk,>, DgS,•en*8.yrsc 

The in-allation / 114 Pv embedded gener[.tion is le/dily 'rowing worldwide, largely driven by the reduclion 
in PV module cosls. In South Africg Ihere are several lechnical concerns obout the impact high penetration 
levels of embedded PV generotion will howe on W networks. A typical 400 V network was taken and the impaa 
©f 23 and 54% peneir/tien / embedded PV generation was /nalysed. The results show Ihat for modern+e 
penetrotion le/els the effect on,he teeder voltage prolile con be positive. Reduclion in losses ond Ihe reduclion 
in feeder peak demond are /50 noted. Where /hereis lime gorrelation beween generalion potle,n and load 
profile. Ihe shifting 01 the feeder peak and voltage "&wings are noted. 

Sou•h A{nco,sslillpills,doncywiff re//10 South A-„o becouse wh le 50 ir ge,ser5 These cc,cerns a'e cencinli ·eevant, ond 
re'/woble er/gy ns/lictions and all o; ihis end ieot exchangers remo n o primory on/l,5 5 0 /e impch of •alied levels of 
LB Ot trormission ond wb tronsmis,icri leval so,rCe/1/ 0/d reduclion, PV omn/Iscielhe en,61:Idded gellerot Jn ¤! LV level s Iherel©re 
However in couniries with K:gh peneiral,01, most v,oble source 01 ele'Irlcity generation vt©i i inporcil le'Jont fying Ihe5e effects 

of embedded ferle.:L e gene,Illor, the To further sfrengle' . irs·all*r grc•h Cose ludy re.5 bulk of his ,5 01 LV level. 8 g Ge,mony world-ce, t. mtoiled copocity 01 P. 
hos 0¤p'oximale•y 90% [1• of I. 1/al PV Increosed while le Investran' in. P. 0/(eed.' .' u,ed 

nstallot c, 01 35,67 GW [2] Inskll€3 an oeciecsed, •ssho,4r In FIg. 1 Thisisprim, ilv In or/,•0 Reronn studies, o 'picol LV leeder 
roollo/s Cuifent Ireods Iricicate *Ii/ {or due to *e d=hon ir module p.ces ich wos chosen, The leeder b Ihe folla. Ihe ng 

rene.nble mmt + reoly loke .fi In a trend IS signilicon, ·or developing nallons propeales 
Sou•h Africa, embedded generolion •eeds 05 Ilie cost 01 -ene•„able erergy rill remains • 400 V 
le Ike .loce I / Ivel The qics.. .en o m. or facial 
roised h whol ·schnical impads i5 Ihis • 470m long coble ner.ork gD rl,1 
to h,e c, n/works which we e des;gned Concerl,sof e|fed501embedded • Peak demand = 198 <W no errbedded 
I .,11 •3071-ZZUU,E generation on W NeN,orks geneltiol 

PO. LV ielworks ore Trodillonolly designee 10 Theembe/ded genarot,cn cons,de·Fdon hr 
Mplcal te/nicol beho¥iourof LV relwor,5, rfor;fer pof Mon „e ,/p·down". 'Uilh /oeder was PV *randomly chosen Il/clim 
wilh ,cried pei»al,o,i lev" "f renewable global •rends Indicating the steody increose pok,ts The pnelro'icl levels sluded were 
generchon ordgiyes;omeindicofionek, ,•,rl:,il|¤ic,isi.IPVotivleve!,thecencerns OK, 23%054*of pei feederdemond 
•lorooe•he5edevelopmerits on Ille 'diers. eHects of LV embedded [0 kW. 45 9 1.W. ond 107 kw) 
Globol,rends genorolion need' lo be corcill y sludled Fi' 2 is n shemoild reprcse'lition 'f the 

098 monaged, espe. 4 15 5¤u•h Al,ion feede· Allstudies wer:doie using D.gs,ler, s 
Whle .u,h Al·,co / 11,nollses le policle• ne,wc·k5 afe differe. ir le,r de•ign from powettor? 5oft•o/ •·15,1 141 
and regulolio'BsurTourding the ir,*110* Europegnnetworks. 
c•.new.blegenera·io•lources// Ger,dior le. ¤ id hjcid prones 

Some ci the techn,col concern5 cur,enily bei•g 
•be world con·in•e5 ,+5 deye opmeril /1 d scussed Trod tio•©I ore· ne».ork p•grling Studle5 COnGider 
r€Aewoble generain sources 6 22,1% no 4 Ihe feeder peak demend // 
cl globol cloaric ty being .Fo.ced 40. I EFects c.·voltage embedded generalion, the ,#re 01 the 
renewoble energy by ile e. I ..13' . 3 ecl on Ihermul c.ding Ind .cal Gener©holl.di'elirledepende...rer/'•irg Chin. oid Ihe. ll, COn,In,Je ¢n Ir:]d in Ihr derraids palte'r inusl be loke' '910 (1CCOunl. As s.,4, 
-Rn, Inio revenoble generollon. Mo't • Efects ci the ne"rk losses Jsiogon[7//peoklocddemcnd sr•/•onge( significont i' 2013 ••s ,hol Iheie was ri•o,e odequile b fil[ ¥ i Efects Difeede M# t/leeder ond & 
PV 95¢olled (39 IM Ihon wird poted,or ganeration oed profi;e ove & some lime pen©o os the 
(35 GW, 131 This is c s /illront trend lor Sole·• gener'"ng pollorn is requ red 

AD 1./6-Keep,ili.#'•pie/menlic•.20•3131 Rg 2·S€h0/*d•g•O•:of.er•ruded 
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* 4 Ugh[COmmeroW/ofofe,5,011•;00..i.../.*4!00 F:g 6 Effwilo•reede, eo/mge py'l 

noted where the gener/ion matches the feeder |063/, N 11*325 c e p redori, nontl, 
W demord ed the·e is o node·ole reslmiveand•helimpalar o•eswilltlieretole 

0% 198 k* I 01100 I be 
81,00•h rer'rulion level significil,1 •i@ 8 sh<i,is 'e red, Iclior li 

239• 167 kw • the {eeder losse• 
lie case ' ro generation the mi'irr'm 

54/ 161kw vil,ages,ving,5 5%0 cuillig bef'een C2hOO Ch'llenges for Souther„ Airlian . 
* i Reductic• Ir fweder ,eok derl,no and 091•00 With 4,5 4 gene·oficf, pene'FC ffC fI, Ne*i,oiks 

0 596 vollage'win' i' still noted but iloccurs U,•Ike 3uropeon / For retworkt thai (1'e Ihe feeder conlied, Int, lood promps 6/weer, 1 4h00 and I Vh00 The mult. i 
bolorced Sou•h A{ricoi W ne·•orks ofe we·e d, nome y 0 ©crnestic lood •,d ihi54,4 59,w, ths] ille 'gil 47"hon ie••ed pr" noltly 5 ngle ohase Loud 

o ligh' commer"Upro,ess,onal lood Tne s,ilts Ihe nx'*Imurn volloge swing, oul does balarcing 
betwee n Ilie p. 'e$ !5 a Drol• am 1//os 04 -ne long lood Minthe*eedc, -6 33% iotolle,ioled leced „riwo,k operotors With sl 'gle pliose 

dorneltic ·067% light commer€,al/professionol PV .rnIng more 
F,95 E#ea on 3 Id tlE // ieede, peok demand .ffordoble le conc&/ 

4 show the p /les of // o[ single .hose'ge,iemtic. boloncirg· is 
fegene,01,444"" OVJ>lonlmusl •hp effect on the Teede• peok dernalld 0 0 like|¥ to become 0 10.|Orl|,0!CS to be 

['hcbecons,ded rg.56,*slhegenerollo• iS 5,9 ' IT' 7 le .... role I 

coref j# cks"Sed " 0 18£9 oyieed er bo'i' 
redu/,on in Ihe Feeder prok der,Q•c ond o prol,Ir of ihe .... . with '.. ... . n order lo Ce,lorrn mis leederlevel onays,5 hes be-h000.•d ....le·imelithefe...... 18},DO krowledge ©1 -he /.der is requis An 
Mos,noticeclsthm·,flhegene=·lonprc'i|e odvonceddo,oboseand .helon......... GIss,•i,/s•,i||be 
doegrotmotch tle 1(*•dprolile •he• isno .eq•,rell,lod•rtonolainforn·alionsuchos 

The leed ar proMe 'c'pe@e ,yo3 mon bed sign,!com reduclicn in the redlec peok ' Feeder</le/e' end ///s 
C le In'eed po,nt (flrs· lood conned,on den.urd Tobie 1 shows'/ the PPgalerolion • Feeder peok demonds 
0°194 ond 01 ihe last conrechol 00"u has managed Mo reduce Ihe pe/< feeder • 
06//leeder. Feederloodprol,les Novo•foge/anges/•h, dp,mild/f•·ospre<hi·r.,0*co=edby/e 
MV.tv • Custo 

lronsformer considered The ile, 
was 68 „ghtcomn·ercial loods. However •n inc·eose core/,Dn./. 

ind,Mfe 1}101 •he impact 01 AF embeaded • 23 to 5496 gerierotion penetrolion •os Fu,lho, 10 Ihisr '•,5 '9'Ormullor Will reed " 
PV /r er/¥ on on Ike /eder volege fre'/ 1 /e enec, 0,1 *eder peck. wl,id? s eoused be processed ond seamles,1, possed 10 #e 
5,110,1 5,gnificint O the /dolheleeder bythedomesticloodpeok/19h00(ohe l, simula·icn ond an,/ •ois Bulko„olys,s 
F,g 6/0¥'sthefeed.rvellogeoverodo, /plan/hove/opped/oducimpo»e, e feeders w P be ,eq,.1.0 
W'ile the efle/' 0/ Ihe vollog. prolle Lo5505 Conclusion 
Is nes, p·or,ouried /'the e·d point 
ihe withthe [n•beddell 

impre vemenin volioge prof le PV generofica s The mast *ont.educiori noted ,5 14. ng lo berime 
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F:g 7 Ehee· on lecer peok der=I F:g 8 ./.on,I .der Jo@. 

o re¤!ily os customers becon·e more rulhermore, to' felal,al, Ic. lo medium Prod,€ed in Ger=.nY 1% S,Inf, 91222 
the nrg, mvvy and the ccs· of PV modules perieinltion levels, Ihe eHects con be 0....I· eorn/7014'06/10·•Prrem·,1 positiYe 

*·r,r•,11!r,4 In op·infin¥ 1, v. •raf'W corinue to red.,re As such Ihe network :C. Ly ,™1,0.0,6, 4,specloll, ¤n Ihe 10,2¤cr 
operator5 need ·c be ©ble -0 ur,cemond wfiles However. ihe question M t,en raised I21 -wim• r•i'•ric,moon•/n,· .*I 
and cuoril,Fy Ihe 'echn,col eflac/5 the •Wboliw 5Uitablvollcwoblepenelationleve ...I n•rmen• html 
embedded geier/'co will ho'e an LV 501 0 6 adert I] REK .guio E Will,%/ Renewcl>le, 
ne».orks 

Detoiled knov•ledge 01 00 n-orks iscrucial 20 4 'looll Stol,is Re'. Alric/ CCESC to 
Where correlol o• betweei generalion ond V-or•, 23 1.- 2014, -'/,1 ' onc 45 ng and monog:ng ony adverse effects 
load proliles is higH, the effecls can be .•n / w'vi,«010 'al ®'!ir,-4 -1 

vo.,ed penefrot on levels of embedded PV 
.... .specolly wilh re&pe" le volloge I,1 D:/.¢ Powel•. LIr.nnual V./ion 

generallon rroy iove. 151 profiles ord 1055es. Where litlle correlo•ion 
sseen the/Aim/feederpeck,me-,nd Referen</s Contac,Ge-en MoodleY, DigS,len• 84.50, 
volge 5*.Isrroi be noliced [lj An.Dr 'Jbfal "EOPeirril.11/ Ener•y Tel C87351 5 159, gewn@digs /1 coza 
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Smart metering implementation guidelines 
4 Kobus van der; Berg. Aurecoi, 

Smor, grids and iman me,ers 0,8 being ins'/Iled by u'ilities inlernalionally Vel lorge invest/en,5 me MA // 
upgrading ihe "smanness•' of 'he utilily distribulon ne:works as well os metering initalla,ion„ Im//,h= 
Ore releasing new sm¢ort equipmenl anto Ihe market ever, day and *ery offer seems M be * solulion M all 
•hollenge• fa,ing u,ility monogers. 

rin©nciol ./loge. ·noy perceive t·Le5e using comoute· 0,13 dok= com,run,collon Wr,¤: 8 340? 

te'inologies }o bio quick x for their Ic,rologY All lese devices oe linked to AMI Codvanced melerii'g infastru._1'rel revenue Ins„ ord {irancial v,abllry The he Jill ty back offce cornp•er syslems via er SM (smurt metering, is ' cornponeii} 
big chollenge however is ihe Subslanli.1 communl ¤Ion-h'nnes•jlrunslerockclron 'i the SG and includes r'.08 me'le .9 
irlves me,11 :laile,/yond sk, IN requ,wd ·0 ordiolleid inslolleddev,ces Thepower offre bu: cortrcl, ren·Cte conr¥•1'dis=•rd 
install ard operatetne ilew devices· SG Is embwded In #e use of this intormotion os well os 'stabl' ing o bid reclionil link 
heobvious Que5'ion a•ses Wheishould toconlrclordmciogethed,/nb,/ion 6,/em from the /ilil, l k> each :„Inier se„ice 

Ulil tyd: b ildE·1111: rm w¤ve of technologi +0 ,inprove re i... Ind efficienc, Do,r' T i,• is nore thoo oFer, me firs' and 
a very i..... and licw conporen• iollec should w. go oba dong it, il et Accordirg 10 SANEDV IN·h African nul 

i. le .G €11?- linple nent/tior 
Notioic! strategy SM Energy De.·elopmen'lismote 'ision eloble: diret• cornrrunicollol .11, he 

-he bus,def nitiolls oid lii, ction/,1, / do,ument osm.rl grid licludes Iholoilow,rg -u•omer coisumpho,1 me-fing v,Q vailo•s 
sm"Meteings"rns[•dtheopproochfc fu'clion communication ·necio. The ut it, is cb e 
en5um.ofedive'/lobtondoperal,or 4-hese ' Ar!•ur,•edriete<rrg in{rast·'Cfu,I 94) 10.oc consumption . well 'sirfo·,Tiotiol 
"steinsarediscussed Theimplenerltion'f . EL:toniers,desy:lerrs(CS) regording lhe state st Ihe meier and bosc 
s,nar veler,rg in the Sawlh Afr,cc,A Conle/ • Demand response DR Jowor quoi ty porn•aterklike voltage levels 
concer,Imling cl tlie obied,ve, ords/r/egie. =%* [he profle of tle cJslorne 

. Distribu,ion mar/gemenk sys¢e·11/ 
MIl Lee#.ed .vithouid gging i,ito comp' •pl o• con ,!so oe eco'dec as distnbki o'lom,ton (DM 51 
tecirco Cetoll well Ze Ooq,ii•b 0/ urdaid when required The 

• Trans./61/n In'ancemen topplic CL.'00011. 01 the ©the, hond con access his 
Sma. grws and sm* mele,Jing rTAI cors,implion or•d bimng •r,Urmal,en # 

• 

Smart Asset/S,Ste. opt.isolion (AO) Ike CIJ li•edoce /1/ (56) (cuslorner nclude smart meterLng unil) or on the 
web5,te via Ikei•*Brnet 

,•C Mon¥ufilites !5 esserlially• c process of insta,Ing 
• Dislribuled energy resou<ce,DERI JI,Ity 

,*t r io .ovide ./.1 .hole 
de 0025 to access vices in cislrib Jlion natworks I ....lor//communcatons 

cirome- ard consumplion 
'0 in,ormotion The mcnitor end centrol " s"mb¥ ileg'of In (lcD 

••05!c <•ir9ectivilY oe·wepn;,eiddevi•e. ut,1,4 
anc customer is 1hus est'blished in this { rs, 
phase of in·•lementing SG techi•olog'· SM 
ell m r,¤Ies o n,1 1,be' 01 ,•Or unl proCes5es 
like /*r reocings. disconnedionN, meter 
0•61'Ind lood moriogernent./. Creo•es 
I Lned,urr forlhe cus'/rner//keownenhip 
I 9 cons,mon wil eor ell. /e 
iriformotor 

ZIL 01""ve pr -s 
. implemell S.' 

SAN=DI• •b,non Grid VisLon 203" Mor.9 
I •opcses:he ./wing 

£ Distribution me//do ogy *•hich prcy de5 c gu.deline el 
.emand i 'Pa procosies ieclirs' 
I'nagemil 

.'- management i 
. vision Whot do yo J won+ 10 'cociplish? 
. .-/........youlow? 
• Gap<:900„·Wbalneed,tobedolle? controlt 
I ..... cod Focd m..· How Protection ; de I get 

there? 

I U:e o p lot installation to e.clulte 
fur,/,0,/lil 

,-- System 1 , Bus '-5 case orld voiue poc;•to' Whal 
Cv/performancel - w,Illhe•£.stondbenofilsbe? 

• Fu„crion/hhes required Whol does le 
'Ti h.velo do for me? 

• Implemernaflons....componen.loll 
001 ond •pera.ion Fig ; 50 FundioloJ romenenis 
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Why and how *Imes fbric,ob:ect,as • ..erse.,ces 

implement SM systems Po icies will hc.e to De developed I lo oddess Rever'.imp'o•e.en, 
Sysle. oblechyes the kollowing sub,acts to elisure Mot o utlily • Los5 red.,cton 

de rive mix m A m ben e{P lrom the I n sto l :'t on 
• • Col reducic' le/'ing;.ive./.i.enell 

andope•NonofenAMI o Energy *Hciency 
In lory counles regul//7 requirerrerts • 70//cus/mer groll mot vo·ed Ihe iwitci to SM, l ies were Cost foaors 
nof inolly gwen a targetdole I , convenon * The. imlity,hould cle/,Rde{Ine which custome· 
SM "stems orid hod to plr]' al d implement greu os k) 'Diger with 'he ne. fed.,0/9, A NIP/"m,·96' coesu"Dicy 
Ibe SM syslerns ir iheir distribu-ion ooe,uticas. would not moke finonciol Re• se to .toll -he plarning crd roll ov otc SM syste. m 
Some cojntries ..red some gove·Irrert higly sopnislicafea equ pme' ·allege no Iri,to •ask It iq'ires techn,col p·o,e<+ 
glls to ./dially -und the implemen/·10/ a ¥er, sn,oll consurer .here 1+I e'ishng monagernionde.perient,•Iskil's Irishardly 
e /e required techolo/. The crivers far netering 4/err maybe more ticnodequate. + pwsible 10 66*your line stoe lo peao m 
the legls[Mier, con be different ir the vorio Js , Tari" gpi,grcibic'/ 0 ·ca• leir daily /5 os well as monor Heond 

countries bu· in Soul a .,1/119 the moin driver Tie Jtilil, srowld emure Ihot specific knowledgeintensveproiee'like SM 5eriou5ly 
forthe promulgahonolre n 773 dJvl, geogroohic,la•osoreident,Fied/flkerol considercont'ccingc9ckperierceccompon, 2008 wos le shorags of generolion capocil. 9 MODcommurnicatiors'siens'sed/SM lomonogeyouipo,ec-ond ossistyoudoring 
The regulction bosical|y require5 911 cvs•omers ¤,e f,non¢iclly more *Heeive if implerenked 'leSMplor,irgondin·•lemento¢ionpro,ess 
wil on overage cc•sumphon of mere thon 99 higfer de·,sity u,ellings in ¤ spedi Do this from du, une W is probully one of 1000 kWh per non,h ·c be serued via ¤ 

gecgraphic,1/ dist·,but theno.·comple•:sysfemstiotulilit:esv,il te on greo 
sl,or melering 393-em on I time o{ use Mrif imMerrirt,rg M needs o • m/IN·cls: Ne..c' ior Us for sm'. plirory 
The SM 590uId 0160 mererrng De / +0 con-rol ion gpproach Ic be wccess& 
essential ©001 I,ke water heoirs. Themon bM !5 cooable of implemerting TOU M./s 
Obiejive,we.ethust.duceeleciric;ty./ asrequredinregj.ion'73 Toriffpolicies MeteAng «•6!al•€Ttion ]•d en•i••*t,1(•c€ 
ov implemer.Ins momellicie/Mchnologies should tnus i„lude a residenhol TOU tarill /8 quaii)Y ond feliobility of / SM 45'Frn s 
• ./.re,0•ue/.1, Iss/5 s*ructure he....... .1 •he corict ins/la ili 
Mon' ut,|ilies in South AFfico • EAMcetheb,Joi¥sfosuppoillbepoJ,oes ondimplerne'lohonolt'e.""0€'eld e*perience 

xubslo dial Jc- ir ler,Tis / rechnicol. non- 4;,cip/,Wes ;hould updore rhei. 50©ws Considerthecojolin. ailing and moink 9.4 
technicolas/1 osreveruemllectionlosses to allow Ihe the instollol c. use c; SM, TOU lor,Hs and the melers corelully P 01 femo+e 

normelly ,/erred lo os Allal (oiregale disconrediomas..ell(sloodcontro' fochles effech,ely, con•ro' the r @ht compon7 for 
lechr:coi,conmarc,clcr,dcolleclion 055e' the insl.110') 1.b cid make sure ycurst.11 
The implemenlotior ' SM enobles willis Business drivers ocquires 'he Med '<ill% in tle pro•®SS. ve' 
I /0 ......s o /'c>j / u.*../ 711. I.-ric bul bow,055 dr™ers should inooll once be mai.min equipment +or len 
n,anagerne'l of 'ke losses n ·he ·clue chal" token nto cons,defolior, when motivating the worg 0 fter The 1-1 nci'„/ 
b, improved me/rfeiding, ·amper de-ed,or, lnsic lolion of a SM „slem and //auontified Com fruric/lor 0,15/,1/,lor. 
mek' fai|w•e c;.d „peraNor, detecton as •11 05 revenue ir the business cose for Ihe prolect. Be 
monogemenl precesies supported by SM Ar in•porlant crsl 1.1/0, 10 Ike /0 however.er'spec,k 'youretil/+Doddress 
aie bock /,ce computs, s/Jam• UW,•Les considerot,an is !h,in5iol o! on. moirijanorce tle,nostlessingissues frsl ilishordlye•er .!11 ho•,evhr hove t•] ie'l•be -ho• the sv•tems oil •pernlion of le cornrriunical,0,1 5¥stern. possible }o solve o mui*itu• of challenges 
ore me,I¥ *15 end by itself connot scive Effecti¥*SM opmohon deoeids on o relible all * once. Flon ·he ·00! proiect bul use a process and procedure prob ems. It reeds to c<5· eftect ve commuli,mtion ™te·,1 ord o, e phosed opproock In© concentrc.te on the be used ond irmgoged .er, well o real,ie Ille •hoild :onside- I € c•tions corelull, Th, Ilen•s thot will Ilove 'he rrusl ,forro Ic effecl requi.e, end eHects cPoice c· commuo,• obon sys•em5 couJd na•a 

oid implement thai •undioro|i·y fir:t. • r..ove'lerci.le/e#,c,enci or break the rel,obilily of your SM sysim 
• Legislati,e Monrenome cost co/la escolate Monyeperchonal be/,/ processe• renug¢ I Operat o. efficien. Aro•cicl v•]bilily il end You have I curroersoine holile io By,rs/ling SM Te u ility keep 

hos o dirert.iew c: ·he dis/,bulloo nel•ork 
up w the point of sen,ce po,nt Tro¢,honol 
SCADA Ile/5 could onlme on ing,cotlon 
c· tr,e 'Igh lag' i.1/oik •ulu' luigi 
will be visi.le lo oper/,o•al /,Fl ¥,0 Ihs 
SM Ind SG • 0 .11 filL..•Ii 080. sys·ell ¤nd 
eroblelkem loreoctlirreously The visibli,y of tne n. ork .vill 0.50 imp·o,•0 the oulage • 
re5terol 0, prccess ond impfo•e ne•ork 
...blily 
• m... cus•omer se.'ce Custorn. sefvice '10 mol y locks In the ....me iel,0/14 01 metiring meter reod ng and 
correct /1 Ing, Customers should oe beNer 
informed regarding 1heir consump,lon levels 
d/ling,ifm/= SMioujd;rop over, 
ser. le to cu•lorners. Fig 2 •NEO' SG ·mple.•endollon '.09es, 
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Lk,ble has a complete range of ins,arled online moniloring and pormble analy# tools that 
tral.k and monitor the health and fitness ofyour assets Providing you with ali the key 
1ndleators thai ineasure an asset·s detenor/ion over time andalert iou to its impending 
failure yOu'll be ahle to take preemptive measures to eliminate the potential o I costly 
unIAann ed downtime. 
W"h detection capabilities th„ uncoverpotential hidden „,ues. you'll know what to focus on 
and hie the dala you need to privetively mailage n,k and cost ellectively plan. 
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ihe s,rem ooeitional. Cusiomers w,Illose beco/Drohiblhve-ncionlyntermsolther Cvs,orrersors'¤ercn 
fo,th,/yours,sternve)quickl,ilits,mpydoes purcb/sepnce. bu Inlermsoltheres/wrces , Personal .rergy,„unogenie, I 
nolwork or*hey receweestirno/readings on lied #p / prooet implement ond support • Cost ond con,unptio. wdboc< 
a brancnew"leoltheal "am them. A munic mali•v needs e i,cremenil 

. TOU '·ifs 
•boltom·/ Hy 01 bvilding its sni gnd - 

Back ofFice *ms o nci so••/<lie 
-Nreeo/,iricer.Hi,1,56uillaccurdinglolhe Energy,Mciency 

EIM (e nterprise irformction manogene® highe• 05 ness p·k>rries whi e conlribuling o Peokdemondondnelworkronogen,en• 
enablosro•dwtobel-odintoinlormit:on' to on oven] I long term moster plan Sorne . CO,en· ssion rn¤noge•ent 
infelige•ce. kno. iedge. end w sdom As /w of semic,s dnve, automotion is mos, 

• Reduction n ener/ consumption per 
information 4,Ters ore becni'g crilical oppropriate -c• t,is situalion, wheie eoci a.rcmel 

to The jucceis of bu ress. *ormation semice con be owned/le/sed/opereed or 
rr"agern€11 mus¢ be aeolt wilk holisticolly ouTiourced ey 'he ufility. Whether achieed Demandre/onse 
This compone/ i be ie,y expensive /0 thro,gh 'solutons os o service or nc-, the , O/IrrIS ng ,/¥,o,k locd 
ine'll wd operole. EspecioIN in 5moller key lo su//s will be eslatishng o SCA . Elegysou·cing onilmised 
utilities •he meter dok monogement and Imicaoriented archi•ectuie) ondonol/i„ 
IIciics which iso,ital.'oft. 5/ Revvie systern prometion in'egrot!/.inial/cture bosed on lon sill 
could co# g mo,er porion of le spA den To o=hie•·e ser,Ice·oriented integro•io• • /mpercnd#ro,ddeleclion 
inies•men, Maiy IT compon,e, Devide / design, ·ochnicol in•e,ope,abil,/ fu,ing • Irporo'iedbillingordivenuecollecioa 
cloud based se™ice where oille complax slando.cs such 05 Web Semic:es] ord sem//c o No, le,1 r./I,01. recluc I,uri 
sokils©voliablet" utililyor o contic' inieroperobiliglusings,0/ards guchas IEC 
bow Rev,ueco#ec'IC' The syslen, sok. ard Fu,ctional ty CIM• dboth be addressed 
m lus supporled by a se.¥ice pro•ide· • Improved meter readirg orocesses 

Ski'ed s.' and the utilil "H car, concertrole on le • Improved billing occurac, 
villisohonolihe GY,ter,1. These syimsprovide lie ieskillirg of sk]H co new proced*res , Belter revenue molagernell 
le following function'il and technology is prob/ly Ihe rros! under • Improved co,h 110•, 
• Egobles utililies 10 /oke owriership, estimcled compcnent 01 implementing c 

respons,bil,4 und occountobd 1, for succes,lul SM s,stern The complexit¥ 01 Sysien•5,•'egrohoD 
le n•pro•emen• 01 doto quclity Ind 'be ne' sy=le. is olten not reabsed Irtid d • Improved management of informolion 
info,Tr(:tion accu•ocy and c¤n5,•lericy 

h too lo·e cid f beco·nes o real c.ollenge . Imp,oved ·nanger·wri der Iler, m.king 
• Enables u,Ilitesk>oslobll./Ingle.... I effecivel, use lhe new 

doto sys.lis ... I offv•h for over're Inforn·011.1,•voikbill-0001!slokeholders 
and cuslomers lose fa th in le rew system inclucing the cuitorne· 

• Imoroies 'ilitiesprocessond eperctioncl ond it mid become o burden ralher „ot o 
efic,encyandeffaclive, es Howdolplon,herolloui solution Toke tie cosl und lime inlo d./ 

• Provides .,tratigy ond lechnique 01 10 c syslem? Lonsiderotion .bin o SM deploymen' s 
r•itigote ¢9e risk6 as well 06 •aximise plonned. Get all s·okeholders involved end • 0,1 profession/,5/,re 'e volue 01 implemer,1 ng cumnierciol 

ensuie thi} coplicolions each peisal ....' .hol Is • Know wholy.....Id like I pockogec accomplish 

• Reduces mpacteo of them Trcin ond empower people • tie ·lumber and 'fort of Cleorl• dellne le ob,ectives 
10 Mthe new "= 

Integ•tion over time dect•e p. Munic palihes 0 A'irie I slrotee tooddres'*he obied,¥85 
are //,cularly pmne¢o bad communic©hon • Enobles /.9 con,rol 01 unner,6/1 dola • Toke oil cosl 'clors :110 conside,olion 
be,ween sec•ions ond /2/men# 0/ 

duplicationond o,ulife,¤1,¤n ' En'vie 
h could /ect the ,•cces,ful roll thol el you acquire pro•re, t,chi,ology 911 

• Enobles o more fle:,iolsend scalable frorn o col·,pan• th•i ,vill supgo• y[}u for ne. fivel, Proce. in'llion Ihe 11-e o{ the equicmenl S,V #chn/logy 
• Imprcies ine dola quolily, /egrity Possible beneflls F improved 5,grifican'Novert'e [as/- 

cons,sle,cy, avoilobility end accessibilily Yeofs You do no· 11[]ve I be a ooneer 
overhme & Folio. ng possible benefils could be I bu,ing Jnp,Oven te,hnolugy anc 

• rea, sed b, using SM svs·ems Remember 4 'compatibli/, ./pier lock in /'c M..imi,es le return 0, i.'elmer' neflective . & SOA (service oriented e,ch,·ectu·el however Ill/·he SM sys·em is the tool Iho· nrologg solo¢,o,is 
*:in©logies. should be used b„our highly skilled W , 51ick 10 *he coned stondo/$ 10 fulure 

• Es,obi,shes o cr•,cal component / le Choose the Onchonaily requirec b¥,ovr prooflles,Demasmuch05©ossible 
Enterorise Arch,tecurs inimunon Ind mo,a suie +90/4 correcl • Ens' 'ho· tne pews",Ti isintegraled 

• Prevides Qui/nce ond service, C nd processes, stoff ond motivollon 15 in plae Indemir existing system but 0150 
enDble• cons,ste/ rnpimmen·¤tior· 01 odoptabie k> to reolise your Denefib Monoge the •stern ory ,& 5/94 mu mcy 

acquire in SCP, le on' ,n•orn·:01,on monogemerl next inransively by using cedicoled s·04. It will le/,eon 

actsN ira,orprogroms • 
nol •ork gil by its /It Do nor foll in ihe /54"/yow//ise/KI///d trup 

• Providesite e„erlirl meier dclo of,hrowing mcne• a•o problem. buy a[[ " ' Frquife the servlces of rel,oble s/'em 
fnonagerrelt Ond "olytic' engines best 'cqrolog' 0/ not manige i•effeclively %uppofl '414 or Quisgurce,© e*pee required to ac®ge and orocass mete' compa,res 
da,O Olerof,onol e#,cie•. 

Whm hoppells to ./ImS • Improved my processe' 
iurrentsy/eins 

Systerrs Integrotion• porticularl, for I Ne»,ork v,ibili• Ind upgrcding 
legocfsy•:ems will hciete co·e•,•i wilh newer 

municiialitles. of mom 0, ihe aulornmed • Outage ·no•ogerne' 5"tern' like SM '04 ©Hice and mele<Ing 
Istem,tred,tle,ollyusedbylogautilit,®sccn • Mainlenoncemonagemp.nl systems. The p.... .1 'iew /*ms w 
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h©ve le accornrnocate o der meter sysle ns Use C proven sci ofS+79,4,r.'s [repoilmen' Ind sertions from linonle I 
eg accept ma,Lall' ceod melers, exisping lec.. 

Do ,©tuse .off; ord•roblemall•atmoyorise sy".ms w th proprie•ry 'c·,nology 
prep'imell systems os well as f nonclol and "e 

or meter 'slen· prcioc©Is b w Il du•ing inslollalion •oicli progrom sliould be 
u. 

bil ing s,sierns One of Ihe big chollerges in arld=d wi·h irii·ne,iote•y end you and elle.·evely co„ you dearly. Allhough by 
le irr plorren-•tion I newer ./.S 15 le le'lm, 

Inter coetbill·, is still n©, generally po,ibie 
i•egro•,o• •ilholdersy•Ipns Nc•ti|IN••i|| 0· I ' '·lge o{ techi•ololl de'lloprren 1 be 6/erience.wajj©Non *com; oble to replace oil exisking system; in the should be o,oiloble in tie near fulure AnY 
Shor# Er,sure tho· Ihe suils lostallo•,o•i interoperobil,• beween dilferert +earns are 

As for experienced 0/ Mell troirec t. 
{ls Indl ond metering smems ore roncemed I.plementotion wl hove to rnoke .6e of 

lest I./1•tons 
C'de, nrul new SM sysierr,5 con ro e, st orover, stndords It 15 ihus in Ihe field. essenhal Remember 'h•1 10 

il ese te..sols. i,1+erfoc• The to .. cusione. ut,Ii·y Moy hove as*raiegy '0 -10,11 support accectoile open stold//r ¤ I 
Make 5ure tbat Ihey 09 s· cu51'mers ord nol " existing prepoyment systems M en-r, sechonsof o SMs#em Lelyourprofe.,onal 
¤ner,wolfhem 

e'.01 consumplion oreos Iniegro-ior 01 od¥ sor o cons'hon' invistigote gno 
Colsumpwn 0/ sole• do,0 con •oke Noce recommend o sulteble se- of s,u, dards QApror esses 
in the meter dota monagsmell sistem or or your eouioment Abhough lechnology 

A wei de'igrer Ind monoged GA "abiling MJ<Jlity §,st'.m Piacmes willhove to be °ges ve' quickliagood sed "ndard' 
ossur•nce) -eorn !5 vilo| lo enso fe Ik ut the adopted to accommodgie new or,0 legoc, Irplemerted in Ihe S,V //lem will ens re 
instoll•c 

sigierrsfo beeHeeive· M o s#ornshovebeE,r der ord newer technologies co n Instolledoccording 

0 specl///6 und co e*,st A lot 0+ wcrk by mar, ex//s hos r Is tqi./01% sound 
SM iomponer.1 selemon Rolling ou, resulted In Ic 'ge noip gcod oic prover ttandards inetenlig and communice·lon 

systems withoul 0 1 elledive being GA process,3 0 
Use,i, odo/d by the ·no,or /enda ds iven fach•o- guod rerlpe fe h·er ond mon' CUSTOM' ownisations Typi:a 'andords applicable 
t i' essenlial / use .... echnology 5/ to South A-,0 .......wing ....'llinls 

mor,ecmples©»re|•bleS/comFentS SANS, IEC, CENELEC EN, DLMS/C)5Ev 's:J,of,0,1 1.kion'gemer' 
c¤n 6e 2iledc •d Il Is r,ol nl,cessor, to re-in,enl CIM ond STS 
le wheel. Also be 'wae thal rran' easlerr Mony frimer *liction pr•ie• hove loaded 
.unh e' sell their products under diere' Implement/lor learn / 1. I situoton whe• the .atgn dole 
bend nomes. Ens #ethol you know who the .vos no! c•p•ured correilly It irnmed,alely ExpM:e•ced A. ec#nla,logemer' 
cctuol monulocILrer Is Rebr¤nded ilerns neon5 car Ih•t •ou de nol know wl•Ic, cJDomer 
eely be discont!,Lec and compone/s fro, Lke well experienced preleck monogers is ·netered by v.hat weir A I your b,In g Will 
cyhe- souices be offered The Nx,n· should include oU siokehoiders be ina)•red u.id n Lronr coses mu m w 

- 0 3 1 IT C> 
O E-1 . + , + _ 9 

01--1 

.----: 

'C•-C- 

C 
621 

./. i*oc 
E»3] 

88 

3 L.m_-1 
-- 1 6 6-1 

Ag 3 Comm-€-9 orons 



I 64*hAMEUConvention2014 

kn•,w/ ths meler hos beei ir,5 alled Th,5 vory accordir,g i le oond.,dth or,d lotency 11 / be phased out, I,is also o {oct .- 0 
will req„ re o a}st'Bualilio arrec/lie rar ollowed 01 -he specific nodes Electricity uhlity w Il hove o conbirolion of oldar and 
do¢o Monage il ·roin dov or,p orid ensure ,]rutef_Jigoldev UE,•Ore=ple•e.ild,Mqu•le - •echnologies•raalledinlnefiek. These 
thot /wr cuslomer/me,e dggbose Is clegn millisecc,c re.ponsetimeswhereesmetering insillofions will hake lo be compa·ib e to 
clnd correct &- tould be iaod and oala col exled w provice o seomless AV .tern 

va·ious time slols during a day 
Rlik focton • Cellulcr Cw,de c·805 

Ths est/lis9rnen, of v'lily owned . RF misiortdistonce] 
le,do, lock in due to propnetal eqJipment com•un :0*ion net•orks ve·sus he use o· • PLC Ishorl dislance) 
Accwireecuipniertrmenutoctufedtooperote exferrolco•rn•920*erviceprov,dersolso 

, Rodic spread spectrum twide grec on open stondard commwk</ior F·©toce need some eval,/Non // parly ceil,10. ne-I 
A p·opnetory sy,Im w 11 onl, oe oioiloble ord RF spreod spectrum nelwom rray be 
from©ne 5,©lierond Illhol supplie'lops cuvering'hatotolull ty•rec IlshoLIdlhu„01 • Fbrropt. Idediccled WANIinks' 
mor/0/urng ¢* a porticulor prcd,cl your be lecessary to duolicole lis Infra.struclure. Se•uilly 
insiollotionswillbe'lk,loprietal.Ins As . as le lost .le corrmul,conons 
rnay olso lock Ihe Al,Ii/, in te> pJrchasi.g ore incemed the PLC aid rod c mes, The European Netwa·k and In (or nul,on 
equipment'rom only one vendor Th,5 cnuld communications could be ..Iled ond 'cur!* Agenc, IENISA) repo. Snoit Inc 
prove to De o p,oblen, w,111 murinc pul lender owni h¥ Ihc umit, 0.0 these 11nks have 5ecur ly - le omme,dchons fo· Europe 
legislo•iIi. been i,·5to led iuve he puroose of and Membe· States also recorrinends ii 

6///ing dedrroted commun cotion brooderc",t 'summagole/' plsel./ 
Unre],08•e communia·Non 5,•5rem' between meters ond concen/rotors ard wi I necommenaollons ir codes 

Oblor, amman,catior Ber•,ices ond have 90 0·ierheodol:erohonal c©5·opartfrom , Cons,der iber socurily ord Drivoc> m 
er,I 40,11 qf nm,uppliers and mainter,once The conrounicenons between vital pol of yoJrsystern imple,Trum 

s•terns ·hol hove exteeively been is·ed neters and concentrators ocelo c Grge exle.1 • Securile'ls should rot only ,i:Ii.dr 
in Ihe field. inherertly 0 / the oftering ©f a ponicuar smoft meters 

supplerand will 60 poMolthe AMI . I·ouf Underski'ed pe.sollie . Secu......go.DeltionssioN/nd Inffo·St·.clut 
con" .O, 

bre W yow d is eHectively Minec 
For,he purpose of /9 w AMI systems and infowec ¤6©uttheooer'Non 01 • A 5·4 01 5-0,idicds ard 11'e Fi gi,delin. lhot 
Iho fullowigg commun covions ri'edio will 

system. Unskilled slaH con 6,9 k VOU, i,clvces 5,5 ,m lornong 01•ers 
be •itoble ir most we Corrbnolior,5 

vely e4ctiveli Reference r...essrnent of tne'l techro oples w,!I be used In 5. nethodologv 

1/chnorogr ag,79 S•5+Cms C,005e lie rosl rel,oble ind cost Mellicdology k:· assassir,w 
effic rinl method tar Ine roll oN / lorger nlerdepe,•denci. 

Tecinolog, ages .·e• gLickly resull. in •ele:rlig instcllolions Ihe liricl choice o[ 
cbsolele sysfernsard •efers long Defoilke I......ings./.7 

Imi'dim e,ed'um ..'il be didclec 09 
plannec lifespon hgye bFer reoched. SM Estobl sh security governonce oh's.0 Ind geogiop'icol oltributes o.done 
'stems are being Improved at o signilicon' • Cor•icer"hersec, iN,r should allow # conb,nolion c; systems to ulldcm.insond 
rote 3, using s-andordised eq,ipmerf be used ii' / paniculop orea Where fadio phases .,1. I.em lifecycle 
one can "viu·e procl" systems 10 0 tron:.Iss.un ,5 lul reliobe due i buildil Conclusion 1¤rge extent, cor'tri/,i, or inkerie-ence from nearby 
Cw•brilerecceplo•ce muo t,onsmiss,01 devices PLC noy be 'e he 'Inring /,id imple.entotion of 5/ 

beHor ,-90,•r PLC on -he c her hind ..m5 -46 res moy exoeience ond kno//ge 
Cuslomers gre a vital link in the process o t/e 60 •rireli o Me due /noise inlrod,ced on s/ter'I. ord standards in /,e nduslry 
to sucte•.,4 implemer I SM 5,51'rrs li 1 G Ils' In ele• tr,cal Iwtwork generoted by industrial esseal cl / 5.ect ...repric'r 
customers do not eipenence ony advantage devices ano irs ollol,Or #Wy to 5 Mure con· oi''ibilip, w,·h fi•Ii,re 
•heir perceol,on and re,cNon 01 the system IS¥,e|| QS e'•ririg Ind e.•,cY s... J'.s 
r-nnullily'.pannedbenefitslrommok,go Technologi age5 •·er,quickl¥ and /'tem• /wld embork or / ·ood will. CObtlen 
5,gnifi• ont inveslmer,1 I. V E r,sut I. ow, de*yed will hove I ollow for le upg rode Compile o cosl berefil anglys,5 one ensu•e 
customers are Informed ond seli the cumme· u #e daia communkolions devices used Mihi ,/I.9 irrpl„'ent fur'crionolil, where 
benefils +0·he. T ie visibililoi custome• in o perlic/lor I.l on Meters should le moximum bene' cen be der,Yed for 'he Co95umptien/10,50{vi'alimpoi ce Moke ho••e o service lie ¢1 +en to 15 years bu· s.•ppl•e. cril •he customer Ellsure ¢hol your I'cosy {crcustorn€:sto wseond applcioe Comr,ul,Cotior a,id ne•king will c"ge s·affr (Jslorl'ers and 'I] the 'tilit• 5tokpholder 
the lew 'stem s gnilicr My wing thls period. Ar elfedive ¢0•/ •fl ol 90Ly irrolemcntailon leaqi The stro,eg• In lulure proof commun,coliuris 
Comrnunicatlon oplions 5UC•e5,oi{• SM.lem / our de-jends on ossets .vill liove lo be deploied The/dopt,m 

co operolinbeh·veentechnit.I, f,i.opci••i, ICT brnoil grids and slart mele ing /5113ms are of ve, st/le /0,1/rds are normoll, the 
0„0 rpon* enl Monoge the r 545, quality high' lion¢.neffechve Ind reliabledal. only/ethodoogy·.ensurell/techncogy Ina fundioll oi •he ne•v syste, n effe• live•y tonirrunicotion s™er,ng The req•,rernonts suiv•.es Ille -achnolo. velopmert phases 
• operolio·,c,<se i •,orrnal,on •o Ihe od,•09,toge ot the voriou, nooes 0,/ applicotior„ als, anc provide linanciolly viable service belcire C+le'llty 

C.*c'Kebul.'de'Bl. 
L en, rel Ol 1 845 3734 

-1 Addinero*ofliecomme•Mons,ip™,ded,»/We.82EN•linerd-5 koous s vcnderbrrg@oofecorigroup co n 
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Revenue protection success story: The River 
Park (Alexandra) case study 
by Xcbm Lembede. CJ' her 

Due to low level o f payments in low Income areas, City Fewer has been experien<ing high levels of electricity theft. 
network overload and a high rale of repeated lailures. The ul,imate solulion lothe problem islo educcle customers 
about Ihe benelits of paying ler services and the consequences of obuse ond theft 01 ele<frk ily. The experience 
has however prowen matilis human nature thot once you hive aperienied free services you de,elop a sense of 
entillement end it bewmes diHicult to adopt to paying lorth©se similar 5ervices. 

Au..ies hcve 1/ gr ke o balance be-ween €44 et'tnes. bunhe Alexond,0 Renew/ Proie.1 oF the Jukske, River from /1 eSIblished 
thee'ectricity usoge ond b, 1¤w enforcerren·. LARP) nos Introduted Flf,W Ir]-r,shipS with s.;burbon oreo cl Lori,berdy Ece, ard on 
-he JI,Illy h¤s to recoup ihe conson·pt,09 c eorl• domarrnted s•onds .e ofticle will the eusl bolk of Ale riveropposte ·rod,- 
reated costs, prole/le infrostrudure from „scuss •he Ri¥/ Pcrk Township pod on of Ale-ndro Town/ip Irith€ lirst ptose oftv 
vondolisrn ond non,10, the cor/mpl un the proic,{ I prcpose./.•mi|ysc..., 506nitswere 
pellerns hor the purpose 01 deted,ig 'efi builtond occupied Figs. 1 0/ 2 indicaleltle 
Hom.ver, ull·Ile efor,swi I only succeed will, River Pork Housing Proieit sen =ed dalingsolp/w ole 
the corr·nunity'//„. hence Ihe importance Joh/nnesbure, Soulh Alika 

The houses ore o combina·ic, of ROP end of vigo•us ccrnmin,p-reress liliohwes 
As / conseq,ence oi the ne, pol lical *he wolk ups Ipe d.veli ngs. ,el! oriento-ed 

Background dispensotion in 1994.the Johonnesburgoty and oroi·dad good quoldy exlenor spoce In 
Ilndsc©De whilstcor·ribu·,910 

Ale'ancro coistua on activs is oie of tne olced towrshios Counci' e,nacrked on a pro,aci jo 
strells.ope Moli... lernol ..me was in Johonnesbvrg The development of Ihs 'NOP structures• [b,ildings) on alreody 00:„eved w thin le limiled b Jcge, coislioints, kown'ip dc•es back •© 1912 -1 r,05 0 very proclai·ned and serviced lord des/Ied giving I sense of Ighless Ind 5CCIe The 

rich 501'h Al'cu I,i'tory 1 ] Mr ho,.Ring. propow derronstfoles thot lo,vicosl, high 
Alexordro is divided Into o number of Trlls porlicularcevelopille,11 •.08 colled River dens,t, housing ccp, be built w !11 sens,twily,10 
towns,ip. ,·lustly .vit, orcient lypes cl Pork ard wos locoled lu5t acrus, o Inbulor, good disign (2). 

U1 -4-Ill-1 

e 4.1 Ill 
1 .... 

/11* 

..4 / 
iv,- 

9#24 ry-1 

I•A-/.e- U.li 

j ; lerrol Kiv' .r. 4./.' I. Fu'lepDa.ier,1.•ces,/.I 

Cashpower 
meters 

PLC2 = 66 
kHz 

A 9105•11% 71&1kmes 
8 036 (=le@/1 
[ 133140Mt (mim,BIK 

Fg 2 * rul j•o••es 9 A,•a, P]rk [2; Fo 4 P•niejeropem'[ng•equencrbc. 
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Revenue enhancoment prolect 50!u,ion CIFPR 22 - gum signal le,el5 wit pr•.x•I 
Clt, impirecent:yemborkeconor,"er.siv€ Thes'lutio,tolkslothe nunberof,",4.1,4,15 uLing o sii.gle ccrri•r 'equency of 66.0 A 
re'en'e en'ch<erren· proiect in Al.vor:d,1 to prevent "eff and est,moilwis rig. 3 os indicomdin Pig 4. ThlS Abold 4equeic¥ 
3.hip Thisrepon;ocuse50•eR,verpork indiCOte5 1,00rocesS/luolth/5oluton i' .Se..] 50|8|y for use b. ut IiIrquipment, 
Section, where ·he vost mu,¤nlv of € edricil, ond i• is ideal for 104¥ • 061 com rr J nicction 

Ale•ers 131 
mele,s were tcmorred •ith ord bypossed. Com"ch/ligesw I le,96•er 
resulfulg 1, ex•ens,ve ieven, 10558 ard / res,dentiol eleer,Ilty me»• In ihis oreo 
frequer,1 oower oil·ages •cr Clly Po•ve• were reploced wilh Power .lie Comer (PLC• • Corn/,unce ./ Cer'. E /50065 1 

prepoid rreters. Mich ore 'oused Qid i. 15 •he tron5miltac sig®| The Ir.i,gth. •rgingl melering s,slern •05 no- secu:•9 44*m/renelciares • The STS conpllor,1, leading to the es<denls te'linologY re,IPS or .... ine 
p'Nesting oga;9st Ihe ce·,ices usrgc t. These o. simple PLC2 %/rs with conditions la ovol proven blocking tron, 
inele their consumption The infrnst,L:!u,e FSK 1,cholom (IEC 61334-5.2) ic• •orrDwoand cost 50Lircesemi•ingctlhosai1e 

freCUL·,v wi vancalised, g ing occess -0 r. dge sensitive sph· prepayrrer,Imetering sc dionE 
Iner,sm/•wg,n wnps,/some mvenue JEC 62055-30. Tte me'ers ore mode , Jptel.nncelrome••••,<„• •g„ 4owever 
collecioimechorsms ece,ding#Cenelec Abordlrequeiaesond swamp •he Gene|ee iurn/-81 signo 5 

m 

waln 

' 9 5 @ Du,0 Conrentr,for Feedin-irlh neul#ly me•er ./1umphon p#,0 / 6/, I..uncenll#or,i i, OJ; i n•pri 

............ 

• - SAP N{)2941• 

/9 542 hle. :I huroer frode Fig 7 &0'ecti./ encesure u.,1 

-02=20 

B 
C==, 

/ '·Prole,hi,en•Jos(,1/ur,r-r. a®rence'm,AMA,d*.90Aeh,u-e•r r.re,1,•ide 
Ag . 
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PEAK LOADS COMPARISON •ooc --- - 

.. 
-- 

• 2000C0 

soocoo 

£00. 

20 ....@.8 
11 1.-1-1 -1 -1 -1 - 1 ..b 1 -1.1 ** 

1- DIUANDIM; 1 02 09- 10 11- 12- 13- 14 
I•--02-0314 1 4 $1 41444 11111 Feb feb feb Feb Feb Fe' Feb 
-•i.E-OM1218 444444444•s•, -2/4 64.41 «195 4/14 40 39·91 40·57 32.03 
-£U-1314 -*./.4143941814 I I | 1 I 

I.I.12 45.47 45.27 .67 . 28 48.78 49.66 46.1 "•+44.#*4•91•4572**11 
-/Diff 9.54 7.41 17.15 18.18 18.30 90.52 -'EM•£13,4 ™*$4$-4 lilli 

80 9•Riverbx ood..ms be6•ecide4„ir+-ntio, Fg 11./.roore•,rJ,gew//4" 1•/h"Jon 

River Park Sales 
Benels / deployed solutions 

400.00 

¥ 200.00 

: 10000 -.tl#__ 
.....•r/meq- 

-- U-i1%Zi- 
-- 2:*-I,•:28 

Fe ;O:Co.nu©Iveluegiowlhopen.·e•eni,M F• 12·Re,e.ue mool 

• Such Inlerlerence sol,•ce, arem,noged 1 .Cludirgevells such 03 tamper min,·„b me·ers ore remolely morito•ed by skilled 
via le oppla·ion / ria.rovaind po,ver foilure. as well as o host of /ddlt,onol stull ¤t 11,9 City Power Nerve Cenie ord 
PLC fiherl ¤nd/0. by enforie,·,enl 01 data to ossis, Ihe utility in moioging the #ould c neter be rep„fled as tampered 
lows irE,ating or co•sumneril, plio•ce prepaid meterpoik vvilh, per5""el are in,ned,ofely (1,!ipalc:.ed 
compliance .•h the Cerelec norm. The PLC Dola Concenl·ator consla•Iv 10„ivesligete oid "4'e siti,ction 

De'a CO·.C/9frator/rer,lo•e £·ctes5 1ermir,0, =ilors •he PLC nimmunication between Fig 5[0]showehedoloconcentrctorieoding 
IRAD un,1 h PLC prep¤id melers and their keyp/5, shuv.Ing heolth¥ meter consuroi,on pottern 

colle.•ing o·ofile doto, suai es metel anc fle 
EC 80 Coni.m,4,08 5(b) s.4 ·he gr•ph with or Re iri,tolled / 
3 

corsumption 

Ck mi,1 5•bsohon of adiowril lo eoch 
and immediately reporting ,·wdic.ction a{ n lempe,ed meier mode. 

cininol pre·configured meter eve,Is 5wll, le mounte lion'Mime.1 which xemolely Fic 6 •• sbe¥,s le./ 

-03.8 
•••rator ollhe 

asiorrper 
Or•iloil heprepu,li•,elers•,ldp•*/Cil EDn•reoltiecircleo•d he.relers,Tionitored 
ower»itic 4," / meier doto informa•ion. Usirg Ihis nnowiv' sol"/ Ihe prepoid 'own at Ihe outer circle a,ounc Tne red 

Mitsubishi Electric Variable Speed Drives 
Achieves up to 60% ENERGY SAVING 

on fan and pump applications 

MITSUBISHI Adroit ELECTRIC T.chnologle' 

For more informatkon contact +27 (0)11 658 8100 or email Info@adroit.co za 
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rneler ic.)n helps the Jill ty to cos,17 Idenlify more ond more d,Ficul lo lomper with Ihe enefgy monogene/ Public gwueness through 
#c tompered ne·er(s) thol reqi,Irc {urther sistern. Fig. 10.11 ord 12 indicore le communilrng,©ements ploy o hg re'e in 
invest,golici. Fq 6,6),sit,edotoccnceniok. reye'wiesrep c»ge CLrrhe•raiveneon,n inf.05/vi-es/guorollip,Ldowiweihip 
indico,Ing / heal·hy,leters diflerertoreos. 

lelerence: 
*.-pro•ec-•clos•res Con,luslo• I ] >A H•stori. Inlire w-'-rl••/. 

To ovcid electricT,Y thelt and }ompering wilh 1% ob,Ul, ·,i,tnri• cultuie of hirn nui" o rlorr] hT,nt po,men• 0"Irccls Irre hi•!19! l 'ing 

[nr•ern, Ci• Powcrhas resoMed,0 •c•si'es st-onge eleckricit, ron'un·ptic9 bpl•"lour Ac,u*JI, 2C14 
6/ ric# be€oise le bousebeld di•0|je.. to prevpr'! ./lic /'i es5 'llis m.ers. The 121 PRich 
hove luis of opplance• The d- Im blor¢ „..rpl•.rl•,ir#.„In,Ai„09/ 

prc·ecta..eures gre o metied becoming i£R A,•.red 30.ui,2014,•20(r' 
mari populof ir ul,litle' h.caJse 01 Ilg seeing ousiness oppolunilieR ...8 0{ tree 3]/.i•00., L..il'Gy P. mices .9 01 'e'elidividuols T.In/gy gre not ·he effedivene,5 201' npreverting¢ccess'.Iric. 1 

•01 busin* owners wi•hin 11.- prerr .5 bill insiollchor' and speclk'IN 41 ' energy malers Mutlke,•n•RMJEiler .Con,4 I lis.. 
they use eledrici• 09 0 •001 +0 ot'•cf ·e•o•ts * LV incuit hieukers These enclosl,r.5 no• 01 'rec·er ed Johonnesbul Cope 
whoend ,/ using rented pre,ri esasbuvress Un Fmncolin. p,4.-7,2000 hove H acc. •unt.01 lectures'o prevord socce. The 5implesls,1 Jtion in Ile50 problems Con,Od Xolan, len oeder 

unoulbons-* s Keilorcetheby·le'.sondimolerneitthefl Ci,ypower,Te,011496/51 1 
Thes,rucweis rodeoutof aihic<.Ilds/e| .or:torlg „/errs w,/1 6 rong bork ufllce xlrmbede@¢./powe·co.zi• 
moler;ol 6 0 speciol Wroric loc<ing 
»rhor,Im li is rm,•fo,tured dh built In 
sensorsthct willsense vibrolion ond forced 
er.. hwillingge'alar,1,/l e,noll' 
nianned *m, erobli•g Iho ulilily to loke 
mpropriote oction. Pigs 7 und 8 show 
the closed ond opened enclo,ores wlt|1 
precise// refers 

De e, Re su -s 01 1,;is s,0.dion, City Power 
isroll,/0.Jitco/,honolsites 

CO.*i,iye•g„ge•.ert 

/e pro,ect experienced huge Tes,Ionce •rorr 
h CE} ernmunl·, c, re5,dents hod nol Dee• 
powng tr elec•ric,4 for© jo•g 'irnc 

T•e u-,I,4 Ead lo use . Iccal com,r •r,collon 
mice prov,derwho ordeme/lhed,1,0,1,1/ 
....,roondpeolleberl' Uf T;le Se/ke 

providerkodiogo doo•todoor,n ossess*he 
5/us ond advise ]Ze resdants occording'i· 
Bls Ile,ped a big ceal,n prolec occeplc9•8 
aS le c..... .. ther,•elves . p. Of 
Ille p.o,ect ond •rel•r•lood ¢he be; Mos5 
CO•n,L. ilinl,01 *ninirru• res J•S comp¤red 
to the door·to·door strolegy Re5,dell' feel *r,ct Your New Power Partner 
preonol louci ond o.e oblee #ure 'her 
...... 0*perier ces ord ch'llenges in South Africa 
Impe.. .. solu,ion 

At he ......appl'lheco./.}....ypnnett Excellence in I .·e .0 elements ·c k e '.0 that we undert*rinoiation to firdthe oestsolution 
"10 s/lut on - Ihe loodIng impod alld he Power Solutions arld corrin tment lo p•©vide the best service 
'inonclulimpol Over 25 yews' expenence and more than 1000 822] Substation Autorration Systems in service •orICwioe 60•Ing,n,poc, P.otection device voucr for ou• comp•ehensive control pr/tection al 3 

CuntrolARTU *$ 

A5SUmll•[1 G.... ne.ork corfigur/t,on. • autonatlensollt,ons.electricalsubstations 
£ 4 %wer hos seen o sign ficont decrease in imiEE] |Q{]ding, which ca•becltf buted iheuu, The formulaolthenewenergyi+C Sohie t-,5 
acilon ie niet,4 M. rig 9 ind,<Chts I 

gno•erogeof 16% •od •edudion b•ean I FEEE-1 
Febfuory 2012 and Fet,wary 2014 Thls Is | geleam (PI LId (Johanne.buil 

FACTS & ** I.oM 
4"'den# in Ine sgn•FIer,61/Jor af the |.A.Ip,nolingelearn curn 

1.+27t7219I46357 
nurnber' ou,oge' in Ihe €,™0· 
Fing/cial rfrpol 
•'•• Ingeteam 

Power nos see,1 positive 0•5 .'1 0/ 

40 eler* city revenue Agoin this shows Ille READVOR •OURCHAUChIGES 
eHecN•,9 Tess I. *- £,5 Jt ,3 be[% . 
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Net-metering concept for small scale 
embedded generation in South Africa 
by Dr Markj Po'er, Mo;jer & PoWer Eng neering 

During meetings inthe offices ol SALGA wilh AMEU as a reference group on 25 July 2013 and 7 November 2013, 
possible ophons for a legal and lechnical Irnmework for the connection of roolop PV systems in South Africa have 
been discussed. 

The net·melering coopt 5 p«>posed on I Tor,Hs 10, expoA -c Impu•1 Er.n ellber . Ne• billng cycle is one,ec 
Ihe ooseot tnese dUcussion$ T/ /lowing be 'e sonle C CISSICOI net.metering f , Obligolionol/hegridopero-arlotakelke 
m n aspects snould be coisidered, os e g. USK o. diHerent (e g Philippines, exporled energy under no.m operating 

Germy st¤ndard condilions for smoll s:/le embecded conditions], 
, Over D 

generolors billing cycle De g. one yeo.1 Ibe • Guorarteedezoorlit[orodwrotionof 
remunero// of exportedeleclrici·Y is 

• ....sole,ofoperotingperionnel. o• least three .ors woped lo the 6 ol in,ported eleericil 
• E.le ihot irrpol or power quolily in (no ie, paiment oossiblel * Technicol rules for interconneclion. 10 

local distribution ne/orks is Ic. wplicg·ion of the grid code for renewable 
The oclucl meter,99 0·rongernent muired generation, out introduction 01 a simple 

• Low odminislrclve overheod solar for implemenling a net·meteri,g 'cheme is sel of eles lor Iheinslallahon of nei 
pnvote cuslomers col l'io policiple in deR,cted n Fig 1, The oeuo rrelen con mefenng s/·em. bosed on NRS 097.2.3 

eitnerbereolised by©ne E, diredionol meler 
• High 'ecurity of inve/ments int' sm/11 -hisis' represen/ o· the sometime I. ©· by wo unid,rectional meters With such a 

scole embedde¢ generatofs Ir,10,4 rele,onl parameters Ihot M be defined -" 4 orr•,gement.,t is possible to o55 in 
coohop.sys-) for finolis,ril the conc" An overview 01 

individuallar: Hs for net-expor, ond net-import 
o hoon lor,H Ihof provide. sulficient proposec set·ingsol the relevant pavmele. of energy ond herce crealing go incertive •cr 

incentive to ovoid Ilegal coonect:on of i• shown in T©Die 1 
time ydel•e'ofelectric/. 

61,0115coleembeddedgenerolor5 Discussion 
• Export To.Hilat is sufficerlylow fo·902 Proposid con•e/1 

crecting In addlflono' burown lo overoll A net metering schsrnecovenrglhe following Appj,cob* 
ele/ri//cos' 

©spects"proposed An obSO|Lte limil of le ooplic/lil of ne• 
• Torill thol provides on Incentive for •irrely , Mo, m,rn size 10, appheability of net meterirg sho,Id be foreseen In ony case, 

generalion c- e ectric' rneteringisequallo•00kVA only Irst*I ns 'oving o connecli• Il n,i W 
• Low overhead costs lor addliloncl • F. Ir,lpurl lurifi ond t,Ke*porl lariff. g.c lould been....5.......Inrg 

equipmen•. su•h as me.el etc. schemes /1 othe· conne/ u s sknuld be , Co/s toi grid us/ge. 3 based an 
• Foircoverogeofcosts/gridu/ge conne, '¤n copocil I.A. or Irealed imporl 'generators,irrespeclive I le 

ossod©/ 
This pooer,s to be expo. load 

wen 05 0 prooosol and 
nalos bindirg docvmen 

Ba€kground: newele,Ing 

Netme/nng Concepts ore used widely Dn 
I•emationol level for remLr••firg rco•ap Grid (LV.Feeder) 
PV systems. e g in the UR, Morocco and 
Brazil [Il cn,d in lhe Philippines RI. 

Unvort' iotely. Ihere , no genefoll¥ opolicable 
detinihon 01 11,8 term ne-·meteriig t 
Thetalore. some de:in,·i. ars feco,red For 
exploining Ille me•ning Qt ·'net·meter ng' ' Export and import meter or 
Ihis documeni. 

One bldirectional meler 
In /3 docurnent. the term nel·n·Mering i. 

refred 10 'loriff scheme hoving thelollowing 
Chorocer,stic•: 

• "he·InH5che.eisopplic./.olocal 
gene.atorload comb,nollon on ¥ (0•d 
iwi 10 0 gancrotcr witriou• load, or lo 
Ennf qi,rohm whe,e genprior (]•d lood 
are insiolled Imolely 

i Aneffneleringillitllconsideredto L.REM'"11" 
be©consumerandne·ogenerntar Cii@i@@E 

• 4 ne' rletering cllen' con e.por ond 
Imooftelearicolene·g• Fig 1 8, di.ealh' .le,ir,g •Fronger•,n; for r.#elling 
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he weking group has coililried THe limit of 100 kIA will p.¤6061, Al It is €]Iso possible ihot 10'30, Ins·o I[.1,0.s 
100*asreasenobjelimil, 0, jea•,du.;19 0Jlow J¤r9er rooftop PY Inste'lalions on will be oitifica!Jy spll,10, nc* •x••0•.* 
an Mitial phose uii relevon* experience corrmercial bui/irgs such cs o·'1,15, 100 kVA ./which is ./ IC li NER5/' 
Wi"sm"'coleembadue'gene,©Fers"bld 3,5:86©rs,Jpennarkels loportij••:ta in the inlere,t 

6,8 *Ined neTmete.1..•amene Thestinslollgtions Addition/1 11[Tlitallor of Ihe 5,ze o{ c roohol 
In /8 Ined,urrl lu Ing lerm, th,5 limit 16' d would 5,01 require o NERSAGE•rer'# 1:cerse PV 1,15:UNce,o, r e.g Am,41,9 fhe inst"o 

On the ofer hond, ref· polen·iolly be increa,ed to 1 MW/1 /vA fnelering •11 Id be o cupocil to peok derhond, 05 !t,5 prg(ticed 
becousBthis,s otthe sanet,nele moxinum •erespog'pl:onk}•hese D•e•Decou•e inolher£ounines(egU54 •glci.qurea 
ins.Iled copacil ith on LV connection 01 'he,r Dositi,ie correlation bet,veen 5olor here, beca•set!•/[c••tho•expo. ti]Filore 
w„4 otthe """ner slchon generofion and consumption below im•orl *I w•11 me//41<Illo•rn.·rs 

Aopli<ob •, of ret # Ing 1. Arplicgh,litr of ,$ %•. Inilec Acuol 1-1 10 64 di,cusied 31 
*lion. wlih arl',io[[ed 

1. k«,m•1*enci•li••ioll;mihr' Iniliole,el••cowilh•molls•al•.I.1-dedgenernlon€©uldbe -*.. kVA =LI goined. C./dbei./0.4 011/r-or•t I q i,p . 1 M.Al Co•re,hon 

WI =le embedded ger•ioto,% hav 91 iratolled copool g·emeaho, the d'ined limil wi" au,emo,icell• 6* 
•rec•ad 0% ge'le•clors {44 /Ner•el, irresper-{ 11,8 05:ooote• la 

) 

Di·direclio, el(orr,.0 Requiled le• net.„•i•rin0 w•h diH,Fent elp•M ord Im,0. ·oriHs 32 
unk•Ir ed,enollme'% 

'/-7 impo•o,de .Mt•ifi, hfn. FN·ofill-resl,PlulogpD'Yoncdon··reg».pc€i' muleringequ,Dmen, 
c I. 10,4· 1Ep*iblebi·[¤nno' Re·Jrn-irieslinenteDne.il¥bepindi(ted 

mondolo• ·neern2 ,ow •drri,i,s!enve overhead 
U I 

No s,nolme•er aqui,ed 

Expg#iflbelow,•po. torill. fon«veerfihie•,•po•ofelec•r»ieg·••:ugh•croge,lime],•p..•'c.,boueo,i•g/:emsek) 
auto•,aticoil• P•lied 

E:cporf 10,11•howd rle·b0 Poi. ow becou.a 7,0pl,sanl.on er,livel©· J•gol ,0,-i,BC'iui•, -,id,COL,4dQe•|wNr 
case'louie•tori' 

*fi 6, c fair •duu, e g. $ be d»Idd i•, Ju>e wi,h ihe ti• JoJ.urA.e pr,ce oF..:e of ike di•i,;bu,ion 
/114 

Nelbilling *01•nerag' N.•billirgeY,e•hguldone¢0beore•eoil'•cro./herl.nij.an.Jrin©fliele,fric,f,generofed,n•in,mer 33 

willu«'Iyremu•-d(e• '11¢5,9.merp'odudionbolanced/6, ic"feip•duaill Immn,efl 

Nal billirg cYce '1 •01], will proba#lnphrnflon• w •1 •gordio ·elk €edodlens 

Obligci on oflhe DU I •aka (nve*cuir.**I- 3,6 

164 e•p•ted c•e•gy und normo• Swbiea ·o,eu,nicol 1®osibiiily o· Ihe Irslullolion •h,ch In•sl be -I••lud prinr 1• cun,lection, durip, ihe operatie L©ld»iDn applefion •rocam * mus, ao; ce .•hold uni«oianbly r 
Guen•ed.porbafei• Idmoll'.Ih•gu¤ronle•d•:pg/la•45•ul/cover•h•cntir0•Wekper,odrfth/%mo •oie-bedded 3,3 

dure,liendollec•Ihiee,ea,s. 08•erolor.Ihis,@•CAI,05!bfea«ormi,gfoe•,•fil•9•egi,lor,oA + 
Le•g •00 -vired lorir,-trnent iecun• (bcik,biliM 
De,Mil,nuftnfee•eo•turned©ut"be'hen•o!*0,6-npowb'00•r-eperiodoccording,©cu•rentlegislation | 1.#2% I ..ilied hy lagol od.i•orQ - 

C....153.uldbe I..'10.'•I)'05!be ud•cedco•-pardinglyl©·•eti.-sing©•e. cosiof•le/rc, 3,4 

I. kVA be•• Ind should c..F k,tic osiof ele.ki* ous• Wil• ive,eac•nsurnpt,©n mu• rolincreo58 whe• -0chils overtoo 
-•rk monagemenl id I.·MI'll...ilhoulcon,der,gollemilll In/nall/,di: e./.pi•licadb,im.'colerlibed/l ad=,]Dis•i-;• ,nernlur 2 gA•·mi 68, e»irily 6111•, even if @enern¢ion •i •e•y %mll. 

E,t,goepotad f. /•I .'Nd wioge boi,$ wou d en,lan•er arene,nil 'io,ill' I # /*p F,' prolecli i 

Exogger"dfi'ed 'hgoeslead inlow,0.obfecho,g„(cos'ofenerg,/kWAjoil:-40,8.-te- Ace"e j 

. /. consump· on lind r./(ailhe In[In•i,e lor en.rgy .icien.' meosuie,• 
To¤low fi•d chufge wuld ,•on9•rlheeconomic v ablfi•ef DUs, 

WAI would craole onoddili•nal i•r•ntive lor,imel•g,•,•„••i gn• --kwp be;•• •i•5]eadof ,•tolled 
$**1.011010©n O+NO• ge Wl wo,Id require s= -eringond ha•,•her,fore•©tbeen [a•%1••-ed I 
m.working gr®p 

Te,hn•ol•u'••6 *-•6umert focusli•ensola ,gtolioli•r,=oh„@•01,0•ando•o,don*+4,!•lpec orpcvierqi.oli• 34 

I *i- (boi• NRS 097.2·Il· 
/1/. , Noa. lic.hon rules ..d p r..durn= ....In the g.d codi for i...0/8 g.ne'll,Il, Inick wovld be ' 1 

k»,ompJ&.10 imeIJ s¢oJ• embedded Qur *. __L__Z 
& ' Di.cu•i,noFp.op•.ed,•n»ri•g qcheme, 
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co·•redi. capacity <ir 'VA) lis•eod olene·g• 
7.00 Icod'{ 

6,00 I. a nef-•releAng colce.t, when used Ir 

5.00 :Ir'. con,unctio·, wi•h o kW,·calrloriH. evei, kwh 
- 

'luh c electricily vihich is generofed b, 1 s.,0 I 
4,00 scole gene•to· (ie. N reduces tie cos! c 

ty gid supplred power - but be:cu. he. PV 
3,00 - -Load Prolilc s':tem iwilhout "cuge) does not o:tuoly 
2,00 . - - 1/66.p redLc,ihe moximum Dower coisumphoi, -ne 

/ grid cipoci#is vireduced. 
1.00 Ibu --Re/dul ILoad 

Tli,5 •u57,I,S 0 tin·+ scheme n whica l,1€ nT' 
-. 

0,00 . u.ge,5./id trir o k..... 0/5,5 0, d net 
5 20 I kWh basis. O.re otie/I/ 'ucria toriff 

/Co 
5 herre considefably reduces the eco,orr 

-2.00 viobilit• el mait small scole embedded 
th; gener,J:ors Therefore.thecorleckintec -3.00 Prl 

ki bas,@ nust be corel Hy de'iiied 10, ric· 
endarge ing le economic viotl,ly c; s,noll A, 2·Loodgene.o•onendiei,dioll©odp·ofile scaeerrpedded gener•tori 

When deciding Cn "8 0,19/ lorifir the 

(which ore much larger than the asscciated anc 'herefore. or·Vsysterr con bes,zedsothor following ospech siould /0 6 borr u 
loadl m.,d: unproftoble Ihecogplete,rergy produced cor rusac fc< 

sell·corsumption atle'slopworking I I.*roducing o fixed days comoor..1 !9 tho ' 

Me•erng'fa•geme•t ,or,il lkV.4 basis) requires lowe ing the Thme ccis,derotions leod to Ihe fol owing 
Since 'he Drop©,ed conce* for :mall yormble 

<cs -1 Gon k/h bosis 0,14 'ofifi 
con*IN * regord to 'he p -oposed Otherw 5., over:11 cos' of elect. cily m: / embedded generolion foresees or, expod tor,H scheme r'i rme, / ch could nc- be, stif ee toriff /,ch m difterent from Ihe Ed A 
. he proposed forri scheme provides . De ·oriff for net·mele Ing users !111' 

Irrooit tGoH, the rretering setup musl explic tl, 'tter nce 1•ive1 A•, commerclol erd·users vcr loble charge) shout be corfigured d///sh inpclec oid €/ofted energy thanforpri·.a!eLsers •na way thal Gor o 'sa .04 0/ age 
according to the following deuion • THe pro.KEed ·crill -her·c pr"ides on consurrption, cos! / elect, rity does' 1 
• In·pon local load 2 local PV Incon·lic 'or Ilfnely use of energy (e g r'ireose •h•n s.•,Ii:,Irg ove.10,• nal 

generonon =1 res,duolload 2 0 9eali,ig worm vioter lonks./Evilinrnlig ne*ring forit' Ce.en wth,16+3ny cred,·5 

• Eport Loco| PV gener(,tio• > 1/.1 pools e·r during micd'yond m·wing ..9//ctod elect.. 
e,ening oaok) wilioul tie need lof special • The A.taill tcoo = ·* resictvol load < C In,nponelit mus, be wfilciernly 
time 01 use lar•fls. . .ove•ing •he DU s expenses lor 

Thiscor berec 'sed ether bilwounidiree onal 0 -he ora Fo.,d torilf scherne -ill grid s¢paces and 'dn,r' 5-folion 
melers or one b,·diwional rreler witn Mo 03'omatically limit lhe ne 01 rooffor pv . Or/heolher hond, 45•o becomiderec 
5epor-egislers (importaic e,FoA reolsier], *,ions I Ihe size of tl•e conesponding u h gh f,md ciorges leod Ic, ower 
as 5hown L. Fig 1 oac. whicn will aulomotcol• feduce or vocic ble ch-/5, whicn '1 iur" 'ducE 

M avoid grid oroblems ·elating 10 IncentvBs /·Invostrra•·5,n' Lacreased 
b. 5 tuaher5 •ah Ii,gh power re•·e•0 5 (e g energy efficienly 

high voltoo•o Jring hig' polerexpols) Ffom o :05·umedinveslor perspective, re'· Hence be decompos tica of re5ideniLo[10,4 
me'ring. incombinsion *Mob'/ Bes,desthembul volueof tle exoontorill, 3*-blecomponer·t5 requrecorilul 
5//m IK"omic©* 'i/kihen 'neFe ,6 The i"wirg •150ectb should be considered 56""Ac itls prommended •hot ever, 
I raluill I rve mant wilh,9 orl ot#oble :or enobing 'unk¤b lity o' roohop FV· re• rrote·ing lari' mil •ove ·o be coproved 
1]/floc o.•.e This depends on inies'men' investrnent' by NE'A 
com, produced energy, eleclrici·y ·orilf ard • Exporl lorifi shoulcl ideolly oe lixe·c ove 
the tori H ccrisce.ed lor expor¢ed ele) c,I. a period equal to le pay tock Feriod of Techlf·cnI fullorgrid co•.lion 

#he smoll sd Inifial wbedded ger,eow e.en"dre I.Jily CO-StS 0/ Culenll, tl ere/re,v,o•ondardsorgvidellnes 
investment for #e PV module• ond Inverle,5. o The grid operator ub/ob"ged'o'oke ,• p xe iu o Pply-as"011 'cole errbedded 
wilh odd,1 0,/I cosT 10, ds , n·lollo Jrergle 'lon ana rem the exporad eleer,col qenerofion 

ercrgy under nor·rol operoting •rls 
Il le remunorallon concept use' or export . Ille •Qne period. 4,5 durlig 097 2-I.20 3 
toriH whlch Ih below I]le er•d user •oriH, Ihe • NERSA G. d Code io· Without Me ».0 crileria. Ihe required Renewc}le 
increme,tol ings per k/p will deciae Cenerolion [3] 
when tie iwolly ge,jeroled wigy exceeds rwesfrment se.L rlry welldnr, be gi.er a. 
0•0|con,6,1/iM/unnq somelimedle the bankabi,lof roaftop /systems would Ffornalego| Fol,20' o,theNERIA /id 

beeid code 15 0 mi 1he 0, gered ch 00, Th will bMically ol.vavs hipper, in 5.ronger documerd, because 
• is 

C©68 of res,danhel legcili' ionsumers whose lood bind•ng 
Ci,d usage 

m mily drop dowr to o ino* zero dunrg However. '1 applicability 10 •rroll scale 
m d d/, wheq nobody s or hs·ne •10·vever. c res,dentiol user5' !" usage li usiol ¥ e·nbe(Ided 'IMT ators M'v low and h 
il lhe C 'se I Lom,nuic,/ ed LJSerS, demond podon o ktibbmis oven IP In reall•,. grid Iechnic.4 /qurements 're not comole'e 
and°V.gene·ctio.cre nuclk .*•eloled deperdent costs depend c, rhe ins,alled (e g with I. rd to ./. O, pilteclion 
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¤spects! 805!de,ihis, complinrice vclidalion elooofoled, bul niome og/Inoislill,clantly discussed diring rle,•Ing• ni ••••len,clive 
prered,res pmposed bc 'he NER<A Grid specifclotle Sout.Africon 5,tuollor ./.1,/pell/ER<cm ./". GIZ Ind Ils 
Code for Rene,Dile Generalion •31 ore by consul·ont:nosTedbyfil.O/25.Jly 20 3 Inve5•re•J!.e•uril 
fof uo €orT•plex for GmOI| 6.,·rnbedded ole 7 N ovember 7013 in Pretorio 
generofors und reel„re eng,neering sevices Exper'Ie 1, 01'er ccuntries has shown 

The proposed opprou: F Ls Dosed en ar thol woulo pi ¤6cbl" col inore thon " ent re thol nve5tmer,1 seculty IS o ke, lador to 
odvan'ed 

1-Ilation 'e success of ./.inelering c•i, cep' g regu otory frollework fur 0/sidencg 

d.re/toriff. for rele.ob e ene,/ prole¢5 /·4·expel .I net impol 
Foi tlls re.mon il s pmposed lo de,ne of eecteol energy 
I npam• dncume. Imed .hnical ...s reo500, t is i.p©.nt thot 

-he loc,imel,I •nould .ro•·ide on Rides fortr nierconectionof snnull scole . I.,sersuredthoto DUconnotdacreose Inpu· ;nio 
I. decision embedded noking pi•cess ond indic' p gencrotnrs n Soul• Af•i:cl 'e exporl tor, 1 durng 0 g'Gr¤nteed 

i,1 .1,,ch cl| required te€/co| fu BS clrd pelod Th,spe<,od shou dideo b be,ri PC,sible sc/ions foilievoriou-kesand 

cniplion" Drocecures nie des'r,bed. S'ch Ilnew,lhepay·backperiodo-o,wf·¤p probiems 'hal distribul,on Jillties moy loce 
PV·•stallohon o documeni siou d include le folowirl wke•il·rodvcin*.choioncept 

, The d slrib/ion network poero·or ,5 aspec Is Relerences coliged le toke Ihe exponed ele:tr:,17 
. Gener.I requiremeris fo, lilli col urderne,inolnpernlirigtolilitiors'unng Ill ECOFYS, 012 'le'ion, 6. S.,th Afrl,0 

* t,ors In Snulh AFf,co Iwl,h relerercc 11·e Frorn some pericd Ill,no·lurll emer,Ince on suppol 
to Ihe oppl coble Nicgrds) med.Inlims formle,REo-,alior, 2013 

Witiout these ospe:ls. ·he benelits 01 •e·· • G./ellnes I· the Ii./ or of net· 2] 
'PE lid GIZ ·Manie Forinlee...con - 

1,elering equipinert lo'rangene/T of Tmeler,g woulo /5vbsfantial,recJced ·epo• •cr g•ppoming 11 e IM1•r[©ineow• of 
·ooflop * ns In ·,0 P+ oreokers ond discuireclor5f oratedion- #, 2013 

CO•duslo• 'I NERSAS,•.AFrico, re *.spec G/Con..:tion'.le me·er 1/ orrangen,ent Icriene-oblp poi.•cr pig•ts'•p'.Cl•.8C•en 
. 9.10. und Irequenc, ror,ges of Th,5 document prophel o remurembor 101/ electril.Ingrr &'ion-.- 0) orthe 

Irrestrilec operohon s, helle for sm & I scole embedded generolors •islribu+•o,is#.,DS)..11,Afric¤ 2012 
• <100 IVA and LV <ornectiOn lower quo lily (in poft :ular aspects· Contoct Dr MarkJS PJI er 

·ooft'p P. /,5//15!in 'oul Afric' M. ler & bosed on 'Iller -liese tochnicel rules should be [lgirle··,inq, 

NRS 097 2 1 2013f whi•n ore vety well It oddresses a series o{ issLBs ·hal we e efkus poelef@moellerpoelierde 

PROTECTION SOLUTIONS 

-•1 EARTH AND 

-• 
LIGHTNING 
PROTECTION 
We offer the (orrect 
solution for earthing and 
lightning protection. 
· Earth rods and connectors. 
·Exothermicwelding. 
Conducors. 

Conductive aggregate. 
Inipection pits. 

I. 

Tel: 0119071355 

www.exoweld.co.za 
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Impact of the new health and safety 
regulations on electrical engineers 
67 Dr Wlhem d. 16,2, 24,TEK le.Ano,ogies 

Municipal engineersand in porticulorelectric& engineering skuff hove traditionally zen h n h and salety (Has)as 
iwo separniemanageriol entilies: HIS monagemen, ond H&Scompliance. Theyalso perceive HaS responsibiline5 
cs separate lundions whi,h HIS management deparl,nents ore solel, responsible lor, and view H&5 management 
as more closely associaled with occupational health and environmenlal monegernem and the complicrie Ihereof, 
than with eng/neering. Mosi municipal ele¢*rical eng,·neers perieive *heir ele</cal englnee,Ing respon,ihilifies 
m ensu,ing Ihe safefy / s:/H during mainlenance and construilion ocilvities only. 

However, the new constfucticn reguit, Dns 
require eleclricil eng,nee,irg sloff oid 
0+her -----l=EE=-i en'inee·ing "partierls, inc|idng 
Re oppo nied Mwn ergineer <who is o 
con·petenl person i. /.ms of the Cener' 
Macniner, Regulot,en 2 (/the Occupclionol 
Heclt. ond Sofely Act), lo be pro•ess,0,•gl 
construclior heolth anc sofel agents 
(& CHSA) ond 1© become mow in,oveo as 
the clien!,pre3entati. in the inlerectioi ----•r===4 
with des,gr Gineeri. procuremen· 0•d 
oppoinhner, of conbroctors and *,sors on 
He (Delined oge/ [or H&5. The consfrujion 
regulations defines const·Mion workf (in --*43- 
term• 01 municipal eleclial ./vilies) Is 
4 work in cornection with the erection, Fg i Thc•Jewd,Eig•erse9'0•dienfi•,ewpcore,h 
./inteoance, oltero-,ci, .novoton. repor, 
demolihon, dismon,ling ©i or oddition io Town eledrical engineering and legis(aive egulaIons and '¢,fely 'Ic.'dards 
¤ I/,99 cfs'ruct,,e ond Ihe instal ,lion, consulling er,glneers or coces of prodica. The .es,Gn engineer, 

overall, mus¢ ensure ¢hit required.specific are¢lin disnomlii. or moinlenon•e of Ta /,75uia I' Comp|jenee .in the new me'hod 'clenle.fs 97 c orocedufes ore Ned plon' (swilchgear. power lires, conslrueion reguitions, on unde,·unding cia,/4 forlhesoFF in/01]ation / <coles de•:g,ied ek J. e ike requirempris ard protedures of 'he 
orcacts Prochcol eximples would irclude new consfrudion ·egulofions ,5 imper•tive TEe procm to follow For bo·h '50,1/en•nce aiecmccl ki/ng preced'res related ·0 the leiert•col Ing,nes' end designe- 01/wn 

activitiesindproiei 4*•0 reticulotion *mission,i•g . .. e|ectric/ e..rlt eleclricul Ing,necring reticJIa•k>,1 nelwcrks 
rk requi./1// 0./.ine r' .ssess...1 Ind Tehcido·109 nelworks 

Accordin9 •olhe new cons•uclion regulalions, 
pode bafore ony des gri w olonned ,*designe·isdefined©.a 'compe·cnt,emn' Me'bod slolemells {or le sofe 9stallohon 

I me Dice colvilies take ploce iuch •• Dreeres check5, oppioves o design and of sm,cos o·e not ge,eic bu¢ specilic b 
asel„ie ns< 055/,monts should ind Lo-e the „cludes on enginee·contribuling,0. orhoving /6 losks which ore re routinely conducted 

'ish ond //golion procedures which must be overall resonsibdily fur, ¤ dys:gn Such leaks •re ...IY . / mo•n•eionce Ind 
de¥elomed . In lem15 01 des,gns 1,•r coost•ct,on Electric/1 design erginee. responsib liNe' constructor, enviror,le/1 wi,ch. due k Ihe 
proied'' tuch baseline risk oisessment@ mus' .... 01 the n•·. con'ru lili re'lations, n•ILre 0- ne• work, requi•s guidonce on 
be inc wded In a site speclf co+IM //s now e*tend bey©rld me·e irvolvement in the specifi< procedures. P·ocadores may inc,ude 
soeclfictol¢lepl••,inedpm/,/ Thiswlltne' des,gr phose, butolso Lilclude,Espom,b,Ity o nlanu·oclurer'g installotion welhods ord 
be lor ia<ded mrld exploined lo the Jes,uners· ·or enhuring 6 fe cons' ruction I nd instg lot occeploble on .rlten eng,nee'ing 'rod//or 
Noion|7 -10* engineer: edag I frake / their desions os well M the iNge a,d nle'na........Il:.Des!/ 
u5elepisterac 'CH. ocer•s•/JI•.8 moinlencnce procedureh 01 thei. designs Inginee·*is to odwse or correct and so·e 
alsolood io employ suah agenis In lerms 01 Design Mneers' role and accounlobilily lar melhods to ins·.ill specific plonlequip,nen· c•d 
'e new cogslioction regulations'of ca,ton the,ide4•5,n'ermsolid<tnetihelf des:g•s in!tolloi,o,5,090•oensure///preced uies 
proip.ds W is od¥,s•ble 1•at o MI, og€i•s * mov oose :nclude "raction wilh heollh {0||04•ed do rol Incieo" the risk olinlunes b' 
are ·egisle·ed w th the Soul/con Com il ard so fely prodess onols ond ce/,f :a·,cn ¤f rolher „,1 /b ony r,5k ider,lif ed Des,gre,s 
for °roier' ond -ir work •herefore Cor,slrochor Mu'gemen' 9eed lo loke cogn,5ance of Ihe 1,0 

*101 Profe•ion, [SACPOMP). .rid who hove O Alt,ou+ ihe aponsibility fo, er-ring HI M •Tlcoired mell·od Mement con be used 
ba•kg,(]und in ejectrjcoleverjng, be wied· durng the con:¢rwelon phose Is largely fre ogoinstltem in legoi or©caedings· 
A persor w,iho/1 90 eleciricol backgrou,id fesionsililitio{ Irincipleconlrocti/,speciric Elecifical ing,"rs, co•Bultonts ord in· 
would *be ¤018 lo give ed.,re or' gaecilic speclul,I ond tubcor'raclor m: st olso house de.,Frt involve d in the design ¤ 
*mpS Crundeisio;,d :hedorger: Ii„/ved ersute cor,ect irstalla/,01' und, ir the cc5e lown electrical ne,works ore respons,bje for 
inlow, mediumo,id „ghvolt•ges•,•chng[)r *ce#0"10-yoltage electr,col "'allorions, ihe Folio* ng c cord,9 .„ Cons/ve,On 
working*,icrreo liveelec•r•col nstalict•©n• dficctian occoidng M le specific OPS Regulations 6 



SaC ELECTRIC EUROPE LID. 
Excellence Through Innovation 

Forever 100 years S&C has been at the forefront of innovation in electricity switchingl 
and protection. Today, S&C is proud to offer revolutionary Smart Grid and Power Quality 

products to help your company transition to the grid of the future. 

Smart Grid 7 Over 20 years developing and implementing 
/ distribution automation systems, we offer an 
unmatched combination of deep expertise in electric 
power grids and experience innovating solutions for 

electric power distribution 

--,• SaC offer solutions for: 

•F'y i° EE:.••EU;iency 
i Self Healing Grids 

1•tell,•upter®Pulsecloser Renewable Energy Integration Pid*•unleda#le M•unlod 
Install-*I 

21. *1 Power Quality 
Grid Code Compliance 
S&C offer solutions for: 

Reactive Power Compensation 
. Grid Code Compliance Responsibility 

Ii' 44*94 1 Intermittent power support 
. EPC services 

Project management 
Energy Storage V . Analytical and laboratory studies 
8&C offer solutions for: 

Peak shaving/load management 
• Frequency regulation/grid stabilization 

Reliability#islarding 
• Capital deferral 

Voltage regulation/power quality 9 4 Energy arbitrage , 

• Renewables integration/smootlling. 
• Electric vehicle integration • • • 
· Virtual power plant 

Eberhardt-Martin- Sales Representative 
55 Evelyn St. Newlands, Johannesburg (011) 288-0000 

www.sandc.com i• 
Geee 

NVESTORS' 

• sales.europe@sandc.com •tu, IN PEOPLE • 5•Iver 
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• Tc e-sure tla, tre opplicoble gafet, bepetorined. incrderlurnin,miselher5k Maintenon€/*flownelectriral 
6,0,lcords incorporoted imo the clutuie mairten./Ce octivilies .... networks 
conslruct/9 ,egulohons and opplmoblc . When given o ,·11•„dole by /he cheri 
regulohol,5 le complied w,Th In 'heir to carri out tne nece'ory insped,ons Fruln ousellne r s• asse5smDr·s provided 4 
desgm le.g. SANS 10'423 . oppri/.ill stages to ve':r /01 -he le to.r electric/l Ing,reer in fie brn, c 

• To kke into con:iderction the heal,h corBMion vd Irstollation of ineir o stle speci c ieullh (Ind sole+, scecificoton 
and solely specification submilted by designs ore carried w Ir *cordance I „suclly prepored by Ihe client's oge' - 
'eclienl, belofe with the design 5 specificalion.. il the o controc· ms pu·©ut 10 Pr CHSA) ces gner$ sheulc be copuble 

a,ciloble in des a report gneris nor so tender ond noke mondofed byle cheril, 
1he =•lent'scgenl, le.g. p,ofassion. hee. 2 id "le 10 01/" nsks n'"ed n 'he,f to 'he clierl all fe evant health ond 
u id sofely age d R CHSAI w H op. des,gl forld:ture Mair·enonce 'brposes.ond ste¢y nfor.rotic, about the design old 
respon'ible tc corri oul wh T inspectioos ens.,re 'het·her I n5 offord 0/ instollolion of khe re,evon· slruch.re Iho m,•ig" 

rra, ul{ed -he pnrinG c: Il e cor 5trudion . The des,g,r,e, 0, le die/'s ugen, (e g r,sk as 4, as reosonch'e ,€7cf,col. They 
worl / CH/) mus' stp on' conlroctor frorn g go need -0 oro· dc procedures Advang 

executing ony consuic, work which • inehod Atements for correa HiS 
I•nform,heclieli•·w·i,ingolonykewn ia n©1 iq accordance wilh /8 relevant 
or or,1.0 pated dania or howds relcting irsklilario, ard mainrei,Jnce u{ 16, designs he/" and jile'y ©spus 
to ine instol ation ond :09slruction work provide¢ rhet if the designer is de•,g9ed e|ec'rico| 1•s•©||ction•, • .p not so 
of their design, 0.0 moke ovailobe oil inordoled, he clle,fs oppJ,rted oge'l old •!idolion nel•ve·ks, 
rele.ant inforrrotion required .*he safe musl stop tict coltrolorlro. executing 

the •i©r< ·hey designed, or Iii res./ct execution of thot of conslruction work. prevenlollve pionned 

ony Eubgequenlly atered des,gred work muinlenonce Or •eadive mninenance or 
• When mond/ed 61 Ine C|,ent, tle Dhis faudes safe Ark Drocedures for des,gner mu# do of I•Jrcipa|e|e=¢rica nolinspeclion of infrc5trwcture,clerir,rr 

theirspeciliciri-olloliol. the empletec structure in ©ccordonce town on,ineers rn.,31 er,5Jre ·hal delciled 
o To relro r borr including oly„i,g in •1 the Noiloral Buildirg Regolo•les ask omamenls h,ve beer made lor „h 

tbeir desin Ikot req•ire• or necessto -I ond incl Jdethe heohh olc solely,153 / onticipated Inb tosk, Mccomponied b, spec f.c 
the use of owgerous procedures 'th 'puct,re THe, os basis or ine/o<Is ond procekes (MIhic stolemed 
maleriols. hozar•us to tie ieollh cnd rec,cnobl, praclicable, declore 1,9 on *'J Ffdorm"spe• fic•obtosk 5//ly saletyofthe per'onsdoingt,e i,slo laton struoure sole ti 'se or,8 3.ue o 
and con#cti" *4. which can be completion carhficate to the ckerl ond u .gua procedures will. occording -0 ·he risk 
avoided by modilying *he design or by copy thereof lo the •or,lmctor de,/ied. irclude ilsk miligol,ng procedures 
subst,luting w¢e·,ols. I I he de"gner in Jil, ouring 2/8 des un liale/ .In' on h./ I oerforrn such +ask 

• '/ eke ,/ 0/ouit wha kgzcrds iel„ng sioge, like cogn 'Ince 01 8."norn'c ;0/4, Indudir' 000,19'01,4/ proced'resr 
to aiy s' btequen' me inrerance It "e design prnciale' 10 minimisairgonomit ergineering melhods ond ·he +B l nerscnd relevaits'ructure crir'"ollalionand rroke re:•ted ho'ords ir 'll plioses ' le life 

pic•a•1 ve geer end *.,11. er, Iquired for proyi•on i, their des,g, Fo• thal erk to .. #le strudure Spl=i' /6. 

Ue5pont./.solthetown 
eleclricol engineer [the 'lient) 
Reor•'enting lie :lienl as the rm"sible Substation, overhead line -• pelon n terms of tne Gere.1 Mochirel 

Afntek underground equipment a'nd service• •egu lion5 2, he town elecli,cc engineers·, 
e'pon!.81/1.5 flove ex•onded crorrolic'[4 
rn 'e new /0.157(ucPfoo regolo¢Ion'r end L' 

Vellaged-,•n Gla• dIse,•,suiato,•• 
Earthl. -d phaBI• 5-I Comp-1... would be advisoble •orlown er•gineeisto seek 
In•ulaladlool. and®v= misk:nce from orofe:6ioic! heclih 

E# 1. 
oic. solety 

....5 'c· oril, with raw pralect& but .c M 
In·lure Ihal I.,p•er'r,ce .ctivi•ies comply 
•Milh Ilie new co** •egulct·ons Sucli 
ore•es,cr,c heolth (lic snfe.*iolists r,L]Gt 

Surpe• . 'elec'ed .'ed on lheir k,im'Jedge .. 
expe,lence related lo e,edncol eng,rleer,ng 

./ V & H. calleb 'nd pro ecl• end molnte icnce, nol ©rily re'a-ed 
k their leg/Hive 4"/dge Cabla In,Ing•rd bul 01% their 

n,nin=& er,girrae·frg kp J*'edge 'Aspecitc nroled 
1.1•n.Imwl,- In 'rn 5 of Ins new 
SNarc=,-lon ...·.dion re.... 

LIne•ackers 1.. I 
,- ergineers. os the flip- clie,•1, 1 force to 
Ind;Galo;5 op©oin• C./*u././.*I ==f.- Imi U-=,dllk,1, The town eleeical engineer or a:>po•nted 

Suacen- * -110,1/ • ChSA Bl™frl * *ner,1 ogent {client• is i•ponsible fo• 
**ferrule' sp./.11- • The prepor/lion 01 0 ..... riSK 
2= 11 a,••m./ as,ess,neo' for •1 ina/d woA. 

• Preporing o su,lable. suil:clenT'i 
documerted rlne conareM, 6,}e·specific 

C••A,i•• 1666 heul,4 00' 90{et• specilicoticn for The 
¥ ...'i¢80 n.ledcons¢r....../ 0 nlhe .......'-/?m oaseline fi5ko$5essment 

• To prov«le 'be de'diner wil 'he beobb 
0,1....pe./.'on 
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• Tc eisure .hot the aesigne. •okes Ihe heolth ord sofety 
S JEC Ili, uti•i,i i'·o cor,side,r.or dir. the design 5*age 

• Toelsurelhr,ttiedesignercc·res"lollrespons,bililie51'uired 
1/lecor.....gula.- 

• To Iicl,de tne he/l·h ord sofe 50,30,fiat < on ir *e lender Moll MacDonalll documents. 

• Where changes orr brought obo" -he design o 

coneriction ork to rriae sull cier' heo 'h und salfety 

'ormfion ordoppropriole resource'ovailoble'lhe princ / Power P001110 
controclor to exer i,le Ihe work sciel, 

• Whe'coddllionolwork,stobeperlorned/5 'result 'In ./slgn 
c}'*ge or or, e{TOr 1 r onsiruct,un due to le orhons of . 

Our combination of local expertise and global react, 
client the clien' must ens're /4 6,0,cieni scfet, inforna·icn 

¤nd oppropriote oddifioiial rosoirces c re c¥(,ilabie tc acute makes usa world leader in the power sector. We are 
le:·eqi,red work sole) working throughout Africa to deliver engineering, 

• .Pee I ' 0.5'ruclion.or:, pe•mil , requindos conlemploted,n environmental and advisory services across the 
Cons'ruc-Regul..31 rtted,elus'withoutderogeting 
1- h,5 0, her health ond sofoty resronsioilihes or liabililds following sectors: 
•pRoml o coirpetentseac, In wrilng os ar ogenl (Pr CHS' 

to oe as his or her reoresenM·i,c 
• Rene'able energy 

Inter©clion "d role 01 profesional heallh ond safety 
• Traasmission and distribulioi, 

Ggent5 • Therrnal.dnuolearganlatiun 
lip ir/cdclion of u profess ona /vis©· {or healt, und satetv 

herclds O new ero whei. H&5 i, not mere 10 seer os complionce 

wilh cdmin,slrc,tive gnd /gislothe stoed.rds, cr /hs od.ice .rd 

Megemem b' non.tecpical people on oseecls 4 elec/,cce 

COns'ru'llonon¢ mo, Inance adiwies. but the 'eol Input bw people 
Iho, wou d hove the knowledge, qualit colions ord expefielice 01 

eng neering concepts to Linder5Iond real ciec,r,rcl eng,r•eerIng 

ih.eurs ord the Impic.8 cy elec rical workers' hcol' 07' sofe' 

Althougn Corcepls of 5¤·e,y eng,neering, pfocess scfeiY O•d lhe 

pre·essionalisa-Ic' 01 eng,reer5 .0 speoolise In Ihe Irteroction of 
human sole' any onmerlis ore no' Ihot we es,oblished n SOLA 

A•Ic" he'om·allon "d reguloto, of people w,rn 
p.perknowledge ="'-'-.---- 

of t.,e & 2 erm//er,1, melud n© elec rical e//ee•ingJ wrli 01 

underslanding c 4,neer,ng principles, will ossist In •e detre05 

of eleclr,col eng neeing. re' ec Incider h The rugisfrolion 01 tnls 

enhly 6, South Afr,cor Council for the Pi.,eclond Corst "on 

M.,0.'ment Professicasihe (SACKMPI ¥•i I cddl s .. sno age 

inthildof sofetye•gin,enrg n Sc„,Africa 

C oncluslon 

lown eJectr,col engineers need fo comprehend /8 fol,*ing ihe 

In®I ·hoi 'e new co•structior reguiclions -9 hove on 'lle,r 

•wnengi•enng operoho•s. the role end need rorproper * ¢ 
.ecificallors, cs well 0, ibe inleroclon •ld tundlo• of Professionol 
Construchon Hed,h ond Sofety•enN (wl o ore registe,ed will• Ihe 

South.cliCounci ..........strucion/anageme' 
Prolessiors c, SACPCMP' 
Ele{ tric' 'c flcl nlenonce 

10% engineering Ir, bolh const,uction o 

Oe,V,hes 005es unique Isis which require .roper inier©chon w. 

HdrS undorl,tor,ding •rom an elecric. monogemerllsy5tems ¤ •C on 

eng„ieer rg /0 / 01 vie•¥) 01 r I mIc,ed toelectroclilions, gieefiial 
arck flash bums ondelect.// b n. Funhermore on undearding 

/ eleclric/' eligineering 'sks and concep's such as maC/0.1,0 , 

Press..... c./Incedillge inductio·l equal pote.© 

bonding one Ihe need for eng,neering 0/ persolial proleclive 

Spec,Irc fal' p'.el '•09 
eowipmert, to name 0 1•w. R required 
0rsgrornme6<anc ihe *Ars lo be ·'c'lowed in 'salon) 

ood perrnif srsterns which cre 0' ufmost i.pertonce k> preve,# 

In,» 01 engineering st,]4, con,•cto,E ond the public wi J ensure Jason Rowan 
Ihe H&5 ge'a• of zero herm dunrg lown e•edricai elgineBrIng. E jason 'wan@m'mac com 

052 2486 
0/'ruc·Ic' ard moinlenince activilles r +2710)11 

w www.mottinao com Mott MacDonald 
Co.tic, Willem du Toil, Sallek Technologles, 
'el 044 873 2235, wd/·li·@sol.ozo 



I 64#hAMEUConvention2014 

Substation accident: a case study 
by 80 4 Goss. Hig& vbhoge Domirg 

An outhorised person re<eived or electric 5hDA and was badly burned when tesling for voltage, al the boik & 
or, isolated 11 kV circuit breaker. in o substilion. The outhorised person died free days Ialer in hosplial from the 
inluries he sustained in the mider.1. His assisiant survived Ihe in<ident, es/aping with burns to his hands, loce 
and upper body This paper is a case sludy and looks M ihe incidelli, ccuies und what cowld/sh©old have been 
done to prevent Ihe accident. 

Annuthomed oersonhodiol,olo·eon 11 kv on, Speclal PPE flash d. On penetraing , He was ne fully„uncer 1rul,11:• oil Ihe lob 
coble in grder t. cu• i• ¤ 9ew rr:ini sl,63•c,tion t he.. there wos o. expls// cousing othord 

(/551, Leiween - subs/,or (5/5) ond gn W degie bums / 80% / 0(s body and , He wQs lole in performing tne olonned 
MSS, He had /Ireody Yi„hed, iso cled, -ested hisastistant sustoined burnstohishonds.{ace s:itching ©perohonsond R pres5urisec 
and Gorthed Ihe mble/1 bcasidescorrectly ond upper body by c*her 5-of' woiling lor H m to finish so 
A „sk a,sess·nent hod been concucted and t·cl they coild wc k on the coble. Couae olhe inddeni and Iniury 
c work oe'mit Esued. In OCCO/grce with 1•e * No40slililiusv,orn • Thecoveron the bock of-he ponel kod 
con·pon/'5 rules and feguiations A work been reploced or the wrong p//elcst Con€lusions 
permil is de•ined as o writran OU/©fiSotion time that work 103 beer carried o.t. 
for workto be Mlec e# eleancol ma 95 • The aultor,5ed person countedl from th' I' the ensung investigo·,01, I f wos lound that 
or apporot/5 wrwgs,deivl,enhewe,toroundl/ebock /e ou/oris/per,on'sr· rdwas noion/e 
The cinil breaker CB) had i,igral egrthing c-lhe :witchgear ,cb, os he hud had on orgument witi huis v.ife 
ond had beer tc// 0/ ploced in the enrlh • Thp outhor,sed person used the wrong before leov,ing 10< work'ho morning ard„os 
posihon, liked of Ind o congerlog applied tester I les-lhot •he cable vcs dead 10 0 in iscloi,ng the ccble. He wa pessunsed 
DunngtneccJrseof•hework, tneouhrlsed I Tleauthonseopersonwosnalw•orInga 5,3/ f[ #li,ig to wc·k on le :able Q id did 
person hod to ·emoie tie hocK cover o Hcl sull whil·wing th/the coble •os I ullollowthecorred procedwin orde,log# 
*e panel(coble erd box]A dsconned the deod. tlewor<done le %91//he,obondrcked 
11 'coble • Th. oumorged person ollowed his upthev·roi/#Ir(lowvo|/ge rnul'mMer),0 

c-ronf ro •/ork fco ciose t the ccble Jesl Jlle 1 1 kv cobJe He I©iled 10 ·,eo; n ./ 
'he cutho.,sed perse <nose 10 ,dent,fy wilkoul weQring adequole PPE If os'/ d ond did nc· moke sure /01 hs 056,51'11| 
the corre[T back cover to he removed by -¤s s ofe by allowing i'nlo wor, loo cicseto 
cownhng 11,e number of breakers ¢mrr le Root cause * e back of 1he po/l without lhe requited PPF tell./ side 

-he wrong coverp oe was remoyed, exposirq Remedle! aillon 
He walked around le back of the panel, the workers to live 1 1 kl corductors He 
florn thM riqht, ond rownled the brackeps counted from trle wrong ide oid used a le• • All exishng cluit ./ker pone/n c 1 
frorn·herg/ho,dwda, irsteod//rom/e voll,igemult,leler!„lesithely,11 ,/coble substolions, b be checked b moke - 

Iho, the, ofe looelled corfeclly ard in 'e 1* Thewthorisedgersonlocheckedthe 
Con'/buling faa¤rs 0·rea men,er. in len·rs gi •he aurn,an•'s 

I•bel on rhe back of the ponel / con+irm thot .... e.•anel.I•ouldbelabelled 
he w'Os Ot tr•e correc breokei. Unk>furately • I he out,or,sed pe,son hod no- taken / on & f-©91. back and / p cf ne ponel and, 
this cover wos a removcble cover ond had " 15,5 nio occounr when conducting where poisible,en non mmovable<overs. 

the risk assessment no' 1,ad he beer expla,Id incof•eclly,epia•ed on 11,„ wrong ponel , A *ancard 
Ihe opera·ing prgedure (5/Fl 

durir"g o F,yiws lot Ihot hoc been done oonge fs ond hozc•s,]f the •54 lo his 
needed to becoli,W. oasi•an'. Ming the correct 

As 'he coble wos eorthed o· le MSS ord solety pacdure ic ren©.e *e back cover 
• le d d nolfoll'. 'he co rrec¢ 5 ofety rules the oic tesl the •i,rui· breoker at the fro•i o' the po•/1 Lable, before rern/ving Ilie end operuling regulolols 

by tope. inlegral "Ahing, ilie "kon!;Ud person 
decided Ihc} it wos not Imelo weo r 
0 flash sull wlier, re,T,"Ing ihe '-,-k cover 1 
or,d •esli,g 

He re"oved 4,2 bock cover™,d decldedr os 
1]n ex¢r• •a-mi, precou,ioll, to sole• ·0 
conductoa oefora removing Il e IDpe Irom lh. 
Eonductors, He decided •o use o Iii tes•er 
10.enetrol Ii. insuJolion oefo. removing 4 11 Ihe lope lorsofel• However, inslead 01 -Ul- using 

on approved nied,un/high vol-oge live 111 
•este•, as fl,c•L,red lil lern15 01 ·•ie compOn, 
regJk,1 onsf / licked .0 a low Ultage 
•ult,ile™rto 185·for the presence of volloge 

H. al.....c le nelp / his oss,/0/ 
to hold Ihe mi'llime·ar, .hile Le tesid the 
conduct•. The •ssjs•c r,1 i,¤s not wpnrirg Fig.1· EJecirclehvoi' 
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SCALANCE 
The sCALANCE product /ne ds de/gned primarily 
for use in induslrialcippilcatiom and provides 
everything for ultra emcient Industrial networks 
and bus systems: powerful' future-proof network 

components forreliable operation in all industrial 

environments; a wiring system for fast 

pre·assembled connertions on lite: high .peel 
redundancy for enhanced avallabilli,: and a 
lignallng concept for permanent network 

Component monitoring 

RX 154 
Siemens Rugged/om R' 15/x family is I 

cellechun.mod/aitned·teplareableitayet 2 
and 3 iwitches designed for use in the utill' 

I. irkel. Dull I. Fedundant powe' supples. lock 
@14 re5istant . ha•dware and high operating 

temp£,dtwier.inge• ••ithouttheuse of f< fne/% thes'units cal handle mosthanh 
Jilimnments. Boi,3....rge rmige of module 
.·pes (Includ0ng WAN, •N anct Serial modules), ac 5e units £,al be 4 cl.5tomled according to th' 

Spe,111, appl,Cation requirements 

RuggedN¥5 44 £ in 4, 
RuledNMS 71 . b /5 fullrfeatured eriterprise 

gradenetworkman.gements.tware j 1, 
ba•ed on the OpenNMS pli,tfoirn fr Specifically fo, the rugged 

ukE 
mmunliations industry. RuggedNMS 4.4 - 
ovides a comprehen:k platform 
Init for X #53, oring• configuring*d 
E alitarning missioncrit'cal IP·based Kll=E,L_ - -==- 

ce.munlcatlonsne•orks, suchas ... .Lit/lit -- · 

and th©;eN.und,nsubjailonautomatlen •E Ti:-•€:·---=: .. 
Sma# fo, ele£!r#cutilltics. 

intelligentiran•orL,tionsysterns. and j .. , 

adwalledw/trolandautomationfOr 
#ust,•al prote•es 

k 
'TSOLUTIONS 

ye:kE ¢ 
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* A I Conduct]. orele be oischorged using 
Ilt•yomel-/Col Flirnirati• an oppvved 5 'gle pole d,schorge de'lce 

Sub•Hution belo•e utlempting to remove le tape. 
€ 'Perolion ofter cirhirning ..11•ey,•re'lld 

iN * r,st», e.* • All pone.6 ore to be painted digerent 
c»IQJT5 ........... ie Tod 

steffeitiv• nieani o• I Con•,0 Persgno •roteclive equipment (PPE . 

fo,0 -ing u fid b|ue for w incomer Ohis 
minul,¤,i *vc, pu=lule, e mir•letheho•ofd co i ols© 05sist wilh ide/Nlicalion•. 

Eliminoting ·•8 ho:ord e;,minoies ihe i,ik. , In order to moilitai' 501/ty It & essertiol 
'i,•len Wh• 81Lmkle•g a h,Uuid lt nO' p,ocil=l con• dar /*.&•sment . for.ch *a* 

iubitituting o les; h¤z•,cou-liernctive Foi ,-ple. 
... ¥0" migh, raplece 'I o. ma•i•e w...r • Arisk '5685smen/Take 5) m,5, beconied 

ou, ct 'll wordiles. over Ind above 
I.I•thelward mih %*im• a. . ..1 * gene' risk ossesm# e the f s< 

li Indloc' •u• -/Qi•./.„,codes'r churges . ...rk .. ...gh*he 
inierlock lak remoinsthe 5ame 

r»Jnislrotive CO•ffol De•,lop conlrol• iuchus,ef•we•proced#. • .k ossess.ents to le re,iewed to 
impr•i.%rolerskill'(1/1/,Ag). e. 5 ure 1hot they civer all are/6 1, iclud, / 

-1 --Il *quLPI,•nt •Pel This i, ihe I.,1 .Fle,•. Ak ionl.ol. Th •. cf Pit & hierachY of control'' tmining to be 
c am i r '14'q, cle¢nd m " 5 .up orled 4 0110 cor,duc·ed 
ollhBcontrcl•ooova 

I lt,s Inisconception//·PPE is liefirst 
•ble r ihe o eroi.li• 0• conli•' lineof de+Bree, r f© ct tis,helostl 

Therelore, Mol•cre•o oetroined o. lerochy 
* Troining needed tobep///d.on/e • "wosuls©de(,ded//ifitwererequired M Conlro| •0 ensure Ealety 01 Ders©ire|. 

to 'est 11 . conduclors in o similor 
above 5OP to all sloH requi ·ed lo arn©*, foling oroced J fes Mion *fo- the tooe is remo•ed' they I All rfety rules ond ope 
suchcovel to be mewed apdo/aind mo,itorec 5 loll bet'51ed using 3 proil n,-, ies·er 

I f ./& decided ./ I.....0 rod 0, regL[0•4 
pole should be held en fhe forit ef ihe • Thele*.should be•xeo ont.an opprmed • Erfele c.*ne o·'he work Gre. 
ponellhot 'auld he visible 'roin the isulaling rod of the correct vo •ge .1,/g. 

milloining sofely clea·ance ond or • Ensure comption€2 -ih r/es und ipar ©flhe pcr•I, os wei os tne afne. 
dentifying meth,10 'sed in /,5 i, cident app'©vBc 11054 suir /11 regul.-lons. Le 0•orn 

/ il'essenriallocolply...OH.e 
ond to tollo• /.g* / sofe•ruleSold 
00€.ting procedures. This 3 lot 0/1, 0 
legol requirement, but con olso pre,ent 

riA Stone-Stamcor 
damage lo equipmenf, pre•er• i,iur'/ 'o 
person.Indsovelves. 

own G ...4. 80 
0 Fuliloahsuils/u/beworn/herte:lii€ 

for mopie/ialind during & MV/HV 
cpe fC#Ons and olher 56 to stard away 
. /.h I posihor ·.Il' c... .. 

.O,u iniured 67 in explosio'. 

factured • Training MV/Hy Ope-01 ng rrust be 
coiductec Ind reviewede.efy *ove'rs 

Quality Crefrasher:ouries corduaedl 

Copper/Aluminium 6 3% d a 4,1 consider whal M ge 

Lugs & Ferrules -rolard</willbeleconsecuere, In 
.*q / 6 silva ic., whot volloge ,rn I te„ing ond 

* sofely precowlions do I need To loke? 

Alwoys use a reasonoble m opproach 

16·year.old-sonordoughler do ihe,ob? H the 
answeris no len /y should I dolt. oroik 
someonee 5*lodoil Ilmusl/remembered 

4€V 
t•al •r ever, odion Ihere is O Feochon. 

Nooperating cmdition Rednce 
con eve· A st 9/ /Tering the ;,fa 01 /ny©ne 
Rerrember: 60:.ty beiore pr•d.ction. not 
p-0*>clion beloie „14 • There„ nosub/„,a 

v P.O. Bo, 1352, Eden•al,1610 b safety 9757 47: 021 511 8141 JIB: 011 452 1415 N 031 304 
CoM.* Info@:tonestamcai.co.m Barr, G•ss, 
High Voltoge Training, 1/1 033 239-5572, 
bgo'8@voconcil.co zo 
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South African power system status overview 
by / (:L,gP .0,1 OUVEN TE 'skoni 

This paper focuses w the s,/m / the Sou'h African power sys'em and electriay consumption. System siotus is as 
morded in October 20 4 and is merely / mopshot 01 the elearkil, ionsumplion. the generation nvailable and 
the forecosf of the powersysfern unfll Febrvar,2014 

Eskom shed lood for-he lirs,lime In :I• •ac' 
for 14 hours ori 6 Morch 2014. Tb 3 ms 166 

due & irap<nol supply incrde,f r. 0 .er¥ 1ID 
light / "0.1. exoggeroted 4 "ersiver"·oll 
Ilirc Jg 90• the ••/ There w.® three mors 11' 

ood sheddirg avenls dunrg JU.9 20 4 di.e 
I multiple u 1,1 trips,cs we I ¤s a con5·rolned 100 

rlowei £,s#'i, meeld,g dam/ Tne Sys# 
con'i•ued to remoin ·igh] and vu neroble /W 4 f -08'/·14 
c.er w,rter . 19 - -OM,/14 

Demand reduclion Ilircugh the vo·ic,Js 40 
demand resoome product ovoiloble os well 
as volunh]/ re... hgve been •ucce55.. 20 

•I.,Ing d,ing the .Inier period tc ensure 
le bolon.p belween supoly ond demond 
le mainlolned There Is significolt efforl by ..8.8.8.8.8888.8.81:'B 88*88 
1he unlity's generohon 8 5.00 to improve 1-3--emomminzi:ZZ:m.=ZIEZE: 
plo•· reliol•,[ity•ndexecute noin-erorceos 

plo,ird 8,9 1 #.m...•en•i,onproMel©,80.'SepIiberPOI. 

7|•,5 .% e5 ui ove™iew 01 'he 516tuS Of 
the 5outh African power sy#, os ob'eried 
in Oclober2014. 

The focus will be cn t9e following elemen}5. 

Z *IZI.° :77:CZ•cor:I generollon lo the generolion 01 2 le E 
cowntr? /94 

• Thesun.mer und wintif proliles. ondthe - .U 
specific cholerges ossociate' 

with e¤ch . 

Se05On 

• The oclul[ gele.... dispa'ch proc.' 
• The u. ge If wit is knowr .s emerge/v 

Msof'ves 

• Thesystamm·uoutlooklorthene/four 
... 

Demand ove/iew 

ihe peok demord tor 2013 vos , 1,!HE E!!,1,15,!181,111•,1••!1!11:!t'll:HH:tft.· · 
35 421 MW The yeorts dote ID) pe'k 
derand 6 2014 is 35677 iMW k=defi,g F. 2 5010·P/piohleler.•..gul. 
"4 E•korn generotion ond * imports: 
/ae 'Lmbers influde /8 controcled 
demand reductions used on Ihe day When "nir"ie beween 500 end 600 42/ Porn 'his or'/9 + can be seen iho"ne Con de'ing the 'Upply from non E'kom rn<>'• this is not Ille foll instolled capocity corifibul 01 from w rid is Eskom) Ihe peck dernond significcni 9/9,01" 50/ 40 over 

©; relewoble ge/044 * phe gen€/Non 
4,2013 wes 36 002 M i, ard 'he Y TD peol: le evening peak pefiod [16730 40 201,001 

copacily. The *rd con·ribul,09 !5 abour 
of 2014 •36170•.'.W A s,m.lor profile wos obser,red 140 M' ard the solor cortribu·im is abod ,·1 the winter 

period Th.S is ve/ helplul MW as 
€urrent re•ewable ger-ration 400 winter perods - 

hove .er, 11!gh €.en, 1. pe,lk 
•entr'lbullon demo,•d Fg shows the cord„bulion {rom •.ind 

#49 independe,1 power producers genexct©9 fortwodoy:,n'epiember'Oi' Thesol,].PVc•ntri"lon s .7 0 40/" or 
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15 Flot (table mounloin shopel This Implies 
fhal Ihe burden on the peaking p Imi' r oi,Ic 
pote/iallybereduced/eolhis 

Summerand w/ler profile 
1.- --- Pole,ltial shortral- overviews 
n- (2-4 hou•) 
- - 1\- Tie sLrnmer •No•ember 10 February' 

0:id . n·er periods 'June 10 A.,1, 50 0.0 
PO'r•1,1 charocterised b' dilierer,1 cor,•Iraints Wililer 

Polentlal shor'.11 1 ia #e peri<>d when ·he highesl de,nu,•d 
18-1/hours) experierced in the country In Fig 3 Ilie w,rter 

and summerdenc/scr€ illuslruled 

Mee•ing demand In winter 

Il generction n winter ./5 : Le rallied 
due +0 tehcnic,I 'sues, the polentail c(,pacity 
as illuslroled in Fig, 3,& whal would be 
0,0 loble /0 Heel Fi• 3 Sc•mmeromaw,•i,·demondp./I der,c /. / - 6. ir, 

fromlhe grapi, the·e is o shorbil (in•i,Hicient 
generolion / 1he Inter penod Ihe h,gl,est 
demand is mer enced,n the even 1 1¤ he+w•n 
17h00on¢21,00 Theconsm],ilis{0,04 

'0 fourho'·De•lod c'illustrate,1 Theuse of 
pwklig p|on*, Specilical|7 "e eApen•-p open 
cycle gas lurbme, I meet the 66/oil is low o 
Nvoto lour 'ou< penod Nole Ihal Ike open 
cycle gas iurbines afe colis,defed oeok ng 
pill' ... pon of the .rnerge•c• rese·ve 
cofegory. Th s means they O,13 ilsed 05 6 los' 
resM when 0110•er soule, hove been ilsed 

Meeting demand In iummer 

--Chm,requ, • Tkesummerdemo9c :5 gigniticulmylower,hon 
'e. Mer dernard, s. rposl lurlintenonce 01 
generolion pic 91 is performed In this period 
-her Even Ihough dern# e lower, 1+Is 
wore c/Honging 16 meFT dernond during /,5 
period rhor *in·er The 4, 4//.*.r.•d e.cl• on hequen,y f alure olhedemand 
pm" ls flat lible ninun·flin shopc) which 
relies heav•I• on oeok,rig plont =irces in 
11,2 eve,• of o con•roil .m Fig. 4 it con 

NN3i• 6e seen Ilial Illhere is o generation •apocl'¥ 
COn,tra•nl• 1he iaoM.oll g,ncrolly Ls for uc to 

...U lenho•r50'mor® Thisr,ieai•ifnalenoug' 
-($* bu5e lood plont is avoilcole, Ihe peoa plant 

in/'ding the cpi c" e gus tur'Ines UK ge 
15 highondve I einsive 

Aclual generalon dispalch proiess 
Moinio,ning Ibis balm enwres Ihot the. 
Irec Jency remoins WI•hin 49,8 ond 50,15 Hz 

iN/* How Eskorn 

-I.......= 
meels demand 

The p,¤ce. starls wilh le forec.* 01 
daliond t';9*11/11.I515'll.... (including le operoting res..es 
•eeded Opefoling rese„eils •ecmer,10 

Fig 5:Ac,ualgene.ohon 44/ ccterfor deviotion5 on demend or supply 
and op.Ii ng resrrves Thle hourly c•eroge 
generolion schedule ro meet demand is 

times In FIg.hhe "Worcontribut,cn en be lyp,col"Ine proldeo/PV.©lorissignificart dele:mined. II Ihere i. seenfor insuflicien• * in August 2014 capocily 

cont,buhco durng /0 surnmer rronihs wher• o meel demond fhe emeTgancy reir•es will 
m,om the profila i m br 'ee' 11,01 lia he damorid [oleck'/ consurroilon• profile bes'Heded os needed Nofe mot ihe open 



64thAMEUConvention2014 I 

S'.em ollook forihe ne'*lour 
mon,hi (as vt 8 Oclober 2014} 

Tbc Il-I c. ir•erely 01• ind//• 61 
who con be ex/cted on le powersy,tem 

3,0. .7 
ond 65 how cons!rainad ¢he sy#ins likely 10 

1,"7 
be. TI'is cen change kegulowly depending on 

'079. - 

307. -lIES Ihegereral,•ir ccoac•lyovoiloole o·chcAgeL 
3]5/ '.$, or, the dem..0 Tne 3,63 gener•tio·• ..0 capacity gels 

1.5 ntluenced 6• picniedc' unplannedeven•5 
30076 1 1261 1 76, 

The demand 0,1 increase or decim due 
k> tempercluresf orichgol hol,doys or ¤rher 
e•e,ts le g s.ces, 

' he 
i /2 system stil•, is a !5¤ assurres oper¤*ing 

1 mla resem ore Ki•oble up lo 2000 MW b 
30.3 13.1 1 -15 

31m ' ,351, I .77 deol w·ill, •nplenned e•en-8 On generation 
W:& 1 *1 .1 1 -:40 on' de'Ind lizill·Ilizillilillittilil side;. Tle colun•ns 1 rel,ects the 12" 

1 ."61 .'S51 hghine' of ke sy/emincluding, e,r/<ding 
32,4 1 - .....IM........... 
32#M 1 3-, 

1 -4 ..7 n Tobie 1 
1 -,0 Ihes¥/*..... n 't- us,iigthe 

assump·lon of 6000 M W o{ linpir9red eventi, 
165•,1 Sys,ems•,lfu. for#,B ne•¥6uimor•h, I' r/,cctivetiol 11,1 0/Glwil be used /05' 

Ii,•ies to ncnege Ind moin·oin 1/ *. el 
suppl• ona oemond 

Th„ colour•In Table 2 indicate le usng, of 
peaking oinn• 'esou.5 ard Is refledive of 
.. consirailed. . s'.·em ts There i• 
n sl,gkt d,rferen,2 // t,0 wsoge 01 resources 
per&.ed.elromsum..r...rter ..mer,I 
more 01 0,1 micrgy pioblea which glocet lots ¥- 

c! burden on peaking pan f •using ir as hose 
lood•. Winler,s moreolo deinand woblem 

011.....1 wilh lesser usnge. ..ing planl 
The 'howrillhe ligure 30000Ave-, C.-*ocon-'-I-- 'rn st¤lus using 

le ossurnplior / 6000 M / ot onplanned 
generollm 5*. 1 ind,cotive Ihol 'he 

OCGIs will be used most times lc menage 
EE.-:2*.1-..-UN».1 und noirk.p Ihe bolance of gupply 0/ 

demand 
.- .•.•loce- i Gri; * ••M«ocowwl? The s,ste,n re,nal•s con5!roinf specil,colly 
U• .-***I --t-*- lor summer 'll e.. le ./ge / picking 

resour* All eHorts are mode Io ensure 
I. g.9efltiOn C¢p/Ci'y It S.J.lcieni 10 Tub•2 U5O9eofresourees ford p,mt...= 
meet derriond and lo det d urpionnod 
lcontinge,•cies) everts on the powei :,sle,1 
Cuiromei are dro„A,y encourosecto reduce 

cyclego,tu/,-orecons,defedemargen beendispitned indlhereisslillirsuflicienT 
de,nonu espec/[, for non e"enlicl meet 'e demond a loiced demond loads 

mcit' to resery. 0 as oir·conde,<oning, the w of 0001 balon {Iwd redudion or lood shedding) The In Al 5, 5,stern iq dyron,Ic o por·licular day 01 dispokhed pumps, ek 
will bel,T,plerner,led The purple slrip,Adico•es endlhe 

@enerolior resources is....ted No,e rhot s•ste. i·otus ..ervicws merely a the, peert vised demond reduction ID/PO Ihat slipsho, 

Ihe internal•o·,cl oouoi is Ihe 1500 MW 0....le. Il o p....la• poil in :ile used wos on Ihot day 
Impon from ihe HVDC line• Irom Caborm Acknowledgme. 

ihot Buza (Mozamb,quel The red part illuerol„ Th grop, 04• 1/1co•es plor,t 

le open cycle gos lurb,re usage The s oispolch/ble The #Ps, Incuding *he The giophs ore 11,0/'y :ornpiled by Hendri 
8owe· o. 

dispatch are w engineer.t Eskom process 405 0 specilic me# 0/er renewo/e Plon' r,ust ion ond 

tho¢ is 10!lowed snown here, because / preser· this pian· is Corioci Al'louise von Deve'it,pr :sko,n 
3 01 1 0 3143 '•QI'ces¤uices,ospefiher,•en,orde, hove no•dispaft}•ble *no@dom,i o , 
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Design criteria implementation for the Network 
Development Plan: Hursthill substation 
ty Rioon Swonepoe'6 /0 kwer 

The 4 01 Johannesburg is emborkine on a new spctial vision for ihe city in line with Its growlh end 
developmenl miegy 2040, based on corridor crienlated development. This approach envisages ihal grow,h of 
the lulure IiI will be guided by well-planned Iransport corridors /11/wing lor high densilied mixed resicten,ial 
developmenls in elose proximity to offordable ir¤nsport nodes. The high residential developments mus, be 
supported b, commerdal and reigit developmeristo support work and leisure oppo•unllies. 

The legui' spacial plorning let fhe city Tr Inlhe 83,1 1 orco 5 4,4 litills,Edond 16'fronsforme. 09 Incieoble The exhl,19 denind 
wit i spruwl,r•g ow densit, oreos wilhout a demandot}he • 66101,0,1 s moinly due o ·he ot the substction s 'porowno,ely 80 IVIVA 
vioble //lic: Irunspoft sysiern The ·nojoity natuial grow!11 / I le exish,g ,u.10 ners and The substction has been idert,fed in ihe 
of poor and .ork Ing/loss citizens still live no,Ae•,developients fod". )ars•ission Moslerplon fof Ike Installallon 
onie fringes of the Ity resultirg in long of /1 'cd Noncl power troisfo-mrr o. 

Plann/g methodology d•rancestotrovel»mork it i highexpenge 11 kV Meier /,crd 01 a !.ler st'ge Witn 
The Netionolbousehold Travel (2[)03' A Ihe e. 5·ing, Cily Povier :lecircily Er d .mern the ni-,ative to 6 Al 69 the Cofr dori of 
cnnducted b' * SA found IIi 01 Ihe overogs 5 0 rrn'lure o{ voriou Irielgodologies beng Freedom the plonnec wgrode v.ill hoie 
trovel t,ine for conwruters „/Ing use 01 sed by differenl nurll<,pullhes 1 does lo be orought lorword ond or oddi, 0/ 
pub ,/ unsport ,5 59 n Inules This 0*duces Ineor 111/ different rn,ell,Jaolug,es do ex,/ s,bstotion will be requ:red 

tke time to ./1€ to the designa/d pick-uo /.ovehout thenelwork ood cogn jorce r,u· Al the Dropow' devoloomcnIE,r. Ihe 
or d.opoed oil p.ints For o Jofannes/rg * ·aken when luture melwork developrl,en Hur•thill crau vi 11 be In :lose p,•*imity 
res dent stoy,rg in an or# I ke Diepslool or plonsors implemeiled to the ex,Ing 5ubstclion The nal•ork 
C>ronge For•, a meons wok,•0 Jp before The Imill substal,or fo Is wi• nlecen·rol diveloyne/- DIon For Ihe Gre= mus· 
do•nk> ensure gettirg lo wor< or, lime n grid ,]1 City Puvef Copicily is ourchosed Consider me/ods lo de·elop ·he ele:trical the CED 0. 10/hern suburos 

from Eskom . 275 k. ot Fordsburg inlrc•Jcure In Ihe crec A sect,M I Ilie 
0-leoltne proposed £ cri,dors ,5 Ihe Er,pire substation The cunocil·y Is stepped daw i ·¤ imposed developrrem v il ¢©rm ihe bc,, 
Perlh Corridor 8 propcsed corridor will a volige of 88 k/ hecopoc,tyisirinsterred of ihe d 61.,but,cr, plannmg rne}hodolocy 
crelte o ink be ween 5/weto and 'he *0 0//0 5.4/hi,g sii,on. from w·lerr Thot /' be used n tne oreo For e•e J 
Nonbern Businessoreos like Rosebonk Ind Ualteels Ircvide copacilyto Ihe relevent relerence. it wi I b€ allie Arno A 
Park own The rolp 01 Cily Power will be 10 6Ubs ·ations The Iron,mission gr d *lwa,5 Determining the diversified creglea demond fovourobleevi-n,inemolorg/8 operates#.1 concilion tcers,re/heooc 

uiage In fms grea A 
corridor by aisu,Ing /equole cop¤,Eify •0 0,y Eubs-/tic9 will notexceed le curran· 
exis·5 forllie develcornent othigh den,ily corry zooocit¥ of cle oveneod line Eoch The focusorpo Isloccted No,ihv,c,t / ihe 
res,den! 0 -d commerc ol 70, es along substoton eis© hason indeperdent stcndly Hur/hill k b•olion t 9 directly adpce,1 10 
th, Co r,cor of Freed- COF 'Mihin le ·rors'c-mer/'e focorry +ecopacikofany fheBus Ro/Trars,•ro•ternokinglio·„deal 
cur·ent locos ordo oflecled by tho COF, 11 KV feederboorcottnes/lionincoseo' creo for/edergificollunardredeveloor•en, 
the popu/kion coun, i, 25 242 Wilh Ihe un outoge/!05' 0• 0 'ronsiormer liuislhill of m5,dential units At Ihe prese,1 c,1().1 
creolion ol the corridortho p•pecled f/gre s.bilation i, equipped with 3 K 45 MIA the ne<] is mid as res,der,lial one units 
population count for the loc• areo will be 
155 245. 

Hunthill im 
' 1.4. 1 

The pcopoiec develop.,8,1,5 cover Voriou, 
substol on zores wi•hir, Ike Cil, Power 
.upply ws A ki locus nrna wilhlr le 
HMN sul//m area will bs 

Jsed " 10 

discuss the c,onge , plonning philosophy 
to oc€omrr,¤d¤te »·e increaser demond in 
I :malloreo' 

Hufslhill „bslatior ¤rea is 99 km'. Il is o 
fuily bu,/ up ofeo with 42 604 res./4101 
custornefs ond 92 1 lame pnwer user, The 
creos noYe limiled commercial developmenm, 
ond 11 // oreos like Aualond Fork v•here 4 + 
key cu5•omer5 like SABC, U9,-rsit, 01 
b -4, Heler ..seph ord Milpark 
hospitalsorehoused . 1 Hur.,» s..tion e....rel 

1 
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and utilisat c9 coverage of ihe houses ,5 
obou- 70% 

YER== 64 1,56 /' ' i '-F TheADi.Dir om Ihe lales/loc centre/9.5S readings ndicates /01 individi.cil ie, den·,0 
unils ore using between 5 end 6 'VA Il Ine 
locul lood cer're/MSS The un E - e al 
.u,ed as rResident,oll crul tho lypIC,I 
stcnd size ls In /e region / 250 r, 1 wl. 

/22 a FAR of 7096. The proposed developri,ant 
1- ore all k be zoned os Re•,de dial 3 ond 

4 'reas, wilh torget cen5,!les belween . 
LI k und 220 dwel ing urils per Il. Irre Th.5 

r.5 J. ir o le'lld ircregEd I he ho JSIng 
•equirene,16 wi·hii 'he "I•'Ing "veloped 

2-% 
r a,ea which will resul·In sli,uller npor,mont 

with le55 encrg¥ requireme9ls -he +yp cal 
F 0 9 ./r.. n or ••0 MIc el ADMD load Drofiles 6, low to middle 

income g·ouis 'ing i' medium lo lilf h rise 
build,mis be»,een 2,1 orid g,85 ADMD 
-lie design 011¤*R ioror• ADMC of 3 5 kVA 

204.59 794, 77 0 79 
ot MY dislributor evel, ollcwirg for 23% 

22 334.95 1076,84 117 

g o.,h pe'lcod alloco- 
23 70,79 05737 0,25 

A key /c/·*c con!,Ider 1, Ille limiled 94 •W7.79 502.•7 0,59 .pace 

on le sid-nlks. along Ihe main BRT 25 18096 638.88 0.&3 
cor·idors the sid€wal](5 ore I m •ed -c *d 06 864,03 1302,08 1,27 
1 rn while o. s.col•uory roads ,+ Is r..hly .7 265,94 9718 093 
belween 1 cnd 2 m Tho sidewolkscon¢oir 

52 337.43 1099,28 '18 

oil c-her segices (.cler, TelkoN. flbre c / 
54 340.&2 •246,85 ',19 sewe< ard Ihe ob lit¥ lo rns·'ll iew cobles 
55 83,59 286.78 01. 15 lim ted. 
56 13331 39094 047 

The e,Isthe ©1=Ii,h Jllon 57 378,37 11 35,12 1.92 netwo k in Ilie orel 

Is also more Il,09 40 58 19!18 Sn.55 067 years old Po" the 

new design must ccrs,cer ihe posEible 59 198,72 986.17 116 
replace fr•on! of Ihe existi,/ relworks - hese 74 379,23 1296,68 193 
imposed developmenis will all be driven 

81 91'10 300,99 0,32 
ov i,rivote developn·[•rt Th,3 4,11 re'.11+ in 

I 154.79 151.36 0,17 
sporcd c developme 11 *in the 0/i,ied 

83 95.14 303.49 0,33 
arco and exocll¥ .·diat eoch cevel,•c·nen 

84 981,1 324033 I. 
w••Jcons*-'sll·knowr Fo *.si,]11 

88 412.97 1 181,80 1,44 
Cl·y /£ .111 u.,ha moilmurn rezor;ed 

97 190.86 662.•8 densit¥ thotlhe elly will allow ,•i the RSOF crld 
develoi © rrwork teal con ncco,·,rn©dole 

Infe P•or ./rec 6¥meM' 100% re.develop"/91 of the ore' 

Feedef. .,4 -o• 1 

I 
LT >< 

. 51 

-Ff' 
Fg 3 ..prooord••dd•frfkw•Inafopurrl 
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'tlen 2 I 

51 . 

Fg 4 Feede-6oard•r1od,Ern6,•., 0•pJWefiropno,2 

.....................• 

4 - 4 --F-*T=©7- td\/ 9. 
4 r IX /7,0'<1 

·.6 47 
0 4 

-6 '14. 

1, 1 
'9 

.L--1 

Ag.3 5•I¢hrngsfor,09¤rdd,5frfk6•Of•O•D¢w,ilri,p|,Dnd 

Distribulion le.lorks (.apit' cost 6 VVA Cablescreno,moly ooded!05/VA '€-urnviot.earoololhe somsruede·board 
al 

conside,ellons) o•ing coout 1596 for rolural growin ooding eocb o{ 1he r,rig5 1(1 0 r,c,L•m.,m of 
6 MiA results i c m.* Al o substoti/1 011 Lvfee/r k. rd : on•Ir / mum demond ct 

Met40¤ T 
2*2500*incomers, 1 42 x 2500A bus MVA per feecer bocrd seeion min full N.1 

TheconveT +Ic,o' dis/ibution net.vo k for Cily and 14 x 800/630 A dislnbution unn·irgency The feedem. scheme i• ver, relitiole 
Ihe ut lisglion //. 01 Power con be sumin #sed ¢g fell:.w' The 8 Ine 3vc 45 MVA transformers cables u e tor, iected +I ond 

breoken malor •y of Oy Po•.er's diswioution net,vo·k a .eeder boori one 10 Drowde is 50% 
the apocily 

operwte,01111./Forrnainor•di•'nrgws*rns. whiletheolherllootsondwillber=•.cled Fouringleeder,willberequi·edtareticulole 
Cily b..'ses 1.85 rTir,12' Inr8e·core copperor wilh on outorroted chcp over 81.-1 1110 /e locus oreo, Eoch iing feede, des,un •,1 
200 nmhthree core aluminium cabes be {eede. trolsiormer trips Seven feadefs me 01<>vi ·c' a moamu n ronnecled de•ond 
de5 gn• copnc ly C 1, Powie· useg percoole is connecled on ore s,re ophe bus sechon and of S MVA allowing spare capocily lor fulure 

•l,I,SIC,IJ,11 
I di:f's Add-1 Focu• 0,•, *Ii 

=.,-3. 1 ... . len,lhol I b .COF leede• breo. 5/•5 
'. d.li•bu•or, requi,menl' •U&1 69 R 2/0 k/Ca bie... ..4/ el 300,rm Mviabl• di•1 ir,HHS/5 boord, I '1000/m 

@0 CU JOLA;u R270•/CB 
crea 

0 13535 5096 U ?6 213535000 .1.000 RD,OC R]5695 02 
2 6 0 10827 67/ la 15 R10827000 ..0000 RO,00 /2447 000 

3 4 2892 7614 67% 15 Rll.4400 RI 080000 22 700000 Ri4 864 400 
TAn'o 5 /95,g•con•por,ser 
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96 Incr-salrom Option I.Welt 

000 

I. 

p¥•n 2 186% 

p•un J 190% _111___ II OpHo• 2 wi,h .0 108% 
........ 111.1.11 1111111[1111'ik -. 

Teble 3 Neh•r/ •B%.•·f 
la pcck 23:5:2225:"EME:Mizimizia •c•1% 

-1-m*.. -Om-/*IMWI. 

g./t, Thetotilleng" of VV'able required fi•, 6 TOL lon#(Aigh demond 560§0•)vs domes•el.* 
w,Il be 13,5 km ul,lising eig'+3'Mcies d '8 
feeder board Usirg this sc:herne wilin Ihe 
H' 'b,|15'0510'on oreow,Ilresull,n a to,ol Froma/Lim. copitolrint option 1 ,"Im" However lessloocac which willirifi"Kethe 
cabie requrerns/ 4 65 km anc 26 new expersi.o optior It requifes the mo/amw· 120 losscs Ihe cable rewox j wperionce 
11 kV feeders breckers (two 3 feeder bcords) / cabe end Bwitche, $ o sub,to ion Vii*h Dpion 7 rsruires less coble ond the *1 
at ·he substation -h,5 will becorre impt chcal le s}andord su bsi.ion de, ign iat Cily Po wer cob e retwo„ re. s ance w 11 b e lower. b u f the 
0+ bol the subslok,on ond sidewolks -1 r}staH Implerrent tne Ii,nll / ovoilcole sv,ikhes Der c .arre'ld conpor,ell which k Me raain 'cdor 
ol l odditionol ger,ices. sabstolion wil be exceeded A big lin"ing is higier os each dis butor operoles al o 

fc/1 is the „nber 01 cobies to be isilled Med,ed 2 higher/VA loodng -hi/1 bemitiga-ed by 
i,herocd/sey Allthe,·ililies/ss¢c,/ed chang,igthe=eipant//ene/orkfron 

Anohe•opprooch is•ouse/oures•oodby 4,,IhecitY wllhovetoupgrode se™tresle a,ir/!eopeolionalp•/loal,inope„Ii,=,I 
d,51//or w lin the oreg The stor,dby accommodate Ihe Droposed amourtof people poini sys'. similar, as sho,v' r,lhe /,itching 
distrator has no load conrectec o d Gnd Uw,lires,de nthecm. thusspoceonthe *oriondes,gn Thlswillrequ,reloniou·» 
is coriecid M *o rcdial dist.ibutors Each limrec road resene •rea•vili oeate Dremium. periods as operow -11 hove -0 change rociol din b 'tor cor, r}o. 6/ loaded to •NO pQSSible open pOlrtS but 'he %0·f•ng I 
5 MiA as Ihe slordby will pro„de full Ix,n.(01'zes ml,0•heds riburon opera*,oro costs volidoles the proclice 
feedoock copolly ir •se of I lirs• pol of ne*rks I#.3 US€5 minimal C¤0|e5 .lrOr.. collfoult -his,sdone by a Ihee·leg desigr. Orer,ilte o,gge•facors'cols,oer611.5 Capocit,40mthe5'bntiont'·hetCJSO'ea. ailowing full N.1 corti•genc• but the •ird PR lises thal cre *oep,ked when .um* Tness feeder cclia are permaner,11, unde, 
leg will no· 'ove a bocUp 'upp], il 00 flows ·hrough the d,or,bution net,•.ork u Ingh lood 06 14, 0-e the rran copt„ it, indepe/en/ foull occurs /0 the /,rd leg 

8, 085 grling 4,0 network nt,) dilerer,1 TOD.ferrehier<.The ring,fron, teswitch, g -hisoption dies'llow lorosiving Reapit' configLrohons. lEesa lechnicol losse•:¤n bp •lulion wi I ho¢e {ewer |056es ¤5 'liese rings cost oid limil tv amount / inlros,ruclure 
ieduced whic·. me"' 0 50·1,·19 in ope,c••g Gle relohve,7 40,1. required. Alfheugh six coble circuit• ore 
costto ·he service provioer requ,fad. it 5-111 p,045 / proble. wil the COnclu51On 

total omourl / mt,e5 requlced ond ConsderinglheSCADAdale,rilliecreocnd 
c:,1 be scon Ihot optior 2 c,oilcb'e s,de„olk olong theaRT is 'e most space 

.w tute lok„ig „ lood prof,le of ·hose typiccl reside/lol 
for the co/as lo be installed The control feeders, il wn be see, hat the h ghes! rfeclwe ophor for 0 rew ins•cl•ohon The 
point 0,111 be & ¤ suitalle ene poirt ¤• !he derend is 0*oerenced belween 07100 ond Aign will recuire lorg /·r bulors from 
dIstributor, A key disodatogelo cons,deris I C«) nild then og,In belween 18 hOO pd 'e subsk lion ond il coes 0/ 0 risk / a 
Ienv/berolc•stomerso#ectedwhenolirst 2C,00 [skum ols¤ chorges Cil Powerci I•rge i,mber 01 cwsloineis being affeced r 
poll.........on'disrriblorosshown 'tre/4/se tor' .11/rie, rewbing lili cc6Ie5 crt damcged clo5e to Ille s, bslotio• 
in 1hble 2 In option 1 0001,1 40% fewer highes, chorges being enfulced Jurrg *hele Option 1 willooerotewirhlhcleoslornountol 
curomefs /be /flected on ¤ distribu*or peok per,0.6 lechnice| |0:M 0,1 0 Int 3„ous bosis, bJI i' 
ouloge than Ir, op-,0,• 2 Tlie 'Hect5 con be does F•,re a high /pF|0|CO/,0 95#Ollond 

Assuming, Ihot lh€ k>ad will be conslank mi/gcted by movirg tne open poini l/0 may n,+ clwo* he /,i/le ·0 accemmod/e ove. •rl hau, 0Fr,/ aid Ikat the res,s•,ve 
#e d.mbulors, -hong,1, Ihe system from a at the substalior ..el 

corr poi,enT n cobie 5 cc islont, we can 'Ing' p. 4 oppiall'g sys'en· 10 3 »io/duol. i, con 5ider what lh€ 'pical r>R lo55 over 0 Witi 'he practic/l limil,Jti©,1 of road Mme poin, opera.g de,1. 
designed ret'·crk / be ThiS Va|UP Wh| space. opticr, 3 i, Eeento oe the Kst solit,07 

Anoiher opproach (option 3) is to creole a chonge Will, on a dolly bashos the dernord usoge a coble spw 'w "f 200 rrm, le lour 
*i/ingstailor withinihe focu@are/.liwill /on urea isconsumer usagedepenant :ircultswl||comtortabl,Mwthniherelot,vely 
allow 10. the leos# omou,1 of 1 kV feeders end ihot open polnls In ihe ne·works cal 51'Qi' „,/ Fe5or•es. Il /0 allows appro•Drs 
fequired & the subst'nor, which is inpmollve cho ·lge For h comporisen. the neNork M#wd reslore ruble faults ca shol f* 
forlhespeci copplicatiow The faedercobes w,1, be assumed to be upchanged over o system,0 c,#Ing dow, on re/c-/Non time 
.. s•,·cl,ing *io• co. oll opera•.i' 24 ..perlod ond le maxl.Im ... All faullsc.noischeopecatec locallyallhe 
para|le'. ollowing o leader '¤hle. froin •hi, dam. rd en, soged for the or. 0- 'he switchigo 5torion end will pievenl compie¢e 
subslonor 10 'he milching stotion, 1,1 1 p res„Ective d•s·ributc. I[ be u•ed, leede• bcard 4,< the ied 6,"ke'loils 
wilhoul alled!. cuslor..... 'sliecm 10 0 *. thus 0 !* 6 01 sup '¥ b Insialling four x 300 Frrn lh,ee co>re copper W,4, 0/1 oil le rehle risto led in the c complete feeder 00/re t.kes XEPE piece cobles will ensure „hrin copooly / ground is 6/ 25% moreihon the coble 
27 'VA Vith 'u · dislributors loaded 01 65'd in option 2 ©• option 3 This is because Contoct R aa' Swonepoe ' City 'ower 
6 VA'A, the swi,ching slohon w Il 6/be w Ihi, eighl lede,s ore ins#ked cor,10¤red le Re Tel 011 490 7709. 
fir•ccooc®limin s* in 1 ie otherooll©M Thed,str,butors ore r5wlnepee|@cit,power c[)7¤ 



ADC ENERGY 
Improvmg network integrity with reliable products and ser,Aces 

§281% 8*2!191$I RRMHRIRr MRII!112# felll; Illill,91!Rr 
The most Innovative Overhead Line Fault Indicator that delivers cutting·edge data acqui•(tion, data logg,ng, 
and alam monitoring on high voltage. overhead line systems. 

Instantly optimise 
Reduce SAIDI & 

outage and fault • I 11 •11 il I•11 1.- 
SAIFI 

management 

. r I.•7 

At* 

i- *). 

7(1 Advanced cur,ent/vollage/temperature senson • Management Software for device monitoring and 
and faultdetection algorithms 14; m aintenance with local suppol 

-4 Meas ure from lA to 160DA and up to 132kl on r-6r Scheduled upload of load profiles and fault 
3• three·phae nelworks ./ waveforms 

Wr W a/eform capture and load profile logging -/ Powerful rep©Aing and anatysis capability,or 
31 assetoptimisation 

7r I.[egrated DNP3 RTU *tb GPRs/JG and two 
XJ cHIP SIM's for network reliability • Remoteapplitationan••ttingsupdate 

i€F• Built.in GPS R•• Ne,work and communication management tools ..L' lor.Hable operarion and reporting 

60 0 solar panel airay and long life battery • Turnkey solution flesigned for African 
2• 1 conditions and network topology 

• Lowest total cost of ownership with GPRS data 
•ltra·bright high .tensity LEDr5 X.L• package and support software 
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Applying an asset health solution for 
transmission and distribution networks 
ty Swien Hogner and lennie Nel, llE Ve.0 

Data-driven predic,ive mintenance ond assei replacementstrategies have been a dream for eleclriclly #ansmission 
and disiribulian (T & 01 companies fordecades. Now a number /1 foctors have comelogether lo make,hat dream 
,·eolity with the help of un asset health solution. 

On one hond Ihe req•irement lor sulli mo,ntpr•nreol crilitul oa«• lor imrreoule The •odern •st haltk solution pulls 
sola,lor• has reuched o polli ·hat TID wd lorg·rerm effic,ency improvements. 2 detailed ·eal·time ond new rea .t,rne dutg 
cofrponiesho•eseer·lhatth,Yrannolonger OCCIBSes Info·notion from 5CADA systems fron .linsselsu].rl.,1k otherolf Irip,In+Q 
cllnt,re bl,sness os uhual Wel, over half of crld oltler online aid elline do/ w,rces, from dispor./. dolo Nouce•, c emwc J 
M,13*.nnip fir ps gro seeli,g Il eli oppia,ons Ond Cor·,bires ,h 5 with trends bosea or compltc p,dure Is opial r €10 c,nd *iciercy 

and mi.eror:ce budgets •emoin 11/meven ird,st·, perfornonce modelseslob ished fron ror be dimised It oggregoles ink>rmoti . 
full, despite. ·egdor,icieoses n Ilip cas,s cf decades/experience. ficm orhne aic 0/ ne dato soues, su t pon ond obor Thai might be monagecble For Var·yx. 11. histoncal datr, is 'ged o. c, cmts. manl,foclurers' dcto ondllust e 
ifiha O55eIS baing mointoined •vere 'll sli I ABB's deepexpe,tise u' ou Iding, sewing ord stcrdor€Is. 8 then pr,orit ses DMe,3 that ree • 
quile iew, outeven forcritic/lossets like large reLroisl· p electrical ossels. but crit,coll, also olenhon arc con serd Mis doto to enterpr s I 
*nsformers •e oveoge oge is opprcoching •eve,ogeB 'he experls a vi,M,es .·ho are eager sonmonE such os work morogerner, and 
or olieody beyond the design liletinle tohelptheirturil/•rile-ptureorlill,Hmel,5' mointzarce r,Cnowerners,stems As well 
Wherepre•sefreplacomams,usttied the,rk•owledget»GuregererolionB os '70/ ng all dole Iqw/ » enable Ille 

themselves 9,0 a higher rote-bose, now -ore -The intelligence the osset heal solulion stralegicuse©fresources.thisopproach gives 
and Fore reg Jlolorsare shikingto effic,ency· theaddedbanefito osse.6.06 chow· lievirgcllinlormohoni, equipment is used jo 
boseo 'ctess# '111 1, other words, +he demond predictably oled er·ginee, ·1 assets thoiore one '04 locolion 
..heillinallert' get 'snuchltle out/{ I, „' /'01'ure " presell i'Torrn'hon on Whelp%/Iningle,rplen·citation 0/0/,sse. 
hold ous as po55!ble Andfli/Ily, 101¤P doshboords in a voriely / formaM to erab* gealth soluhon, queslions need b be c:ked 
it oH, h expels wrio have been ma 11,11,1 ri belte.cecision nQI<ing ond provides probe obout wl·al doto shcul be //ered,/ellier 
Ibese osseh, Forihe log 3010 40 veoB me messages w th *,red corrective •tions •te qualily of the dcta + suff cienl to bose 
ius¢ o te•. ,eurs owoy frorn I wall eamec Ina the i,me-roine in which lhEw need to be .,tal business decisions on urld, 10. , to be 
retirement lideed, uli,lt,•5 -0/ chonge to comple/d ro ovoid {oilores, effective, ho•. to imRementa single Solunci 
odapt k> these chung!,G reg Jirenenls. 

Beyond 'I i, he'ps orgaliscior,5 p•,orinse to co•er cmkul .4se•s. The •/Lbon need' m 
Onthec-herhond,/vonces inlechnology both le,r mointer/,cecnd reolocemenito uddressollo{'hese „ues,/MIng/,m ·x>l 
are piovidillg IheopporluniD to use mources help *he·n del the rros! reaucton :n Ike risk I- alldl CT exp 8,11,a 
rnore effectiveih k• c:apture t.e kno¥.ledge Of cloilu fe ul"lg Ihe restritted lunds Ihey hc¥' Algor thms cai, monit/r over 100 discrele 
those e'pe•s hefrye 1hey rebre, ond 1011* ©voiloble -romMers For e,]rl· class logef, 
T & D bring# orgonisollons of•irr,Be oid prieritise 

Lorg' urd smoll network opera·ers ore togehef pre•iously dispora-e d¤to such 05 
'w minrenonce wd replace,led Ir¤ agies now boking & how Ae, 0- leveroge an hisrorical =red,ye mo menonce and naor like never ./ . Modern inlo,molion 

osset hec th solution to enabe <lota·Cr"en real .ime Feeds 01 „,sting co,/ 1 r„s To technol• [IT so{ware 501/·,D,•s're using 
pred,dive muinlenarce and i opt miselheir er,su e data quolity is ,uffic,ent r should be le rr•ses ofdolo ovailoble lon operohonal a/uistifigosse,3 Aner LonE|ed,c/* cor,inua fechnology lyossessedl ifough/e U590•Sm01 

lOT) in on Ir/OT con.ergence (AEP) isthelorgwronsniss,w compcnyin filiers. whi/ 
..s sho•ing lookollhecons,stency, vclidity 

s gn,1.Int performalce me Uniled Sloies ond 'solreody beneliting ondcuroleteniof improve·nerlis, icreosed reilob Illy 'row9'le/%/e:king o· systerrs, from -he impen•enlotioi• of &u•h o so|,tion or duplico•e 3- ond reduced ooerotionol/mainteionce cc 5ts 

Assel hel. To cove ma n.ir, litical assets, the odoy .orgon,soliors Ir.g to solulion olso 

nimero,5 ond vo,ied „sets ocfoss cle or Medix r onagemellof neadsto Ihe heollholossels oeecwipment· ordseisor.•gnos:ic 
d /le 5 fes, mloraion from disparate raquis r.ol Ime ( nd „slon & da• ircal Ever, older equipn•e/. wilh in·:ted i•·nbers 

/ sources, Including ·line and .4./Bed this ie.ngors. can oe,e:i/rom being Included a ariety 01 IT ond OT sources To ium 
irspacf „doto, need5 lo bs n·an.,01'y doto ,nio i,/orm/,ion, •vilhinonassp heolhsolu-,cnosrron¥c·Ike however. 50»,ore 

ieviewed and ossessed by humag exper'& ..poills /goril}vns onolyse, ore orr needed to evuld.Jle not neof rel| Hme Ob.IC.;Sly 
to idenlily trards ond evaluote risks Cnicar um/ /01.19 ond f,ed nock required dissolved oulons ro operalors gos onolys s IDG/, for 
mainenance oad replacemendecisicisore ond mairtencnce teorrs Such olger,thvs o tronsformef would ,/r friN nol hoving 0 
bo,ed 0.1/8 ir•erp//lior ollh; dato, feed. but bit mony other c u 4/d cre :eniered on,9 depth unders/nd,4 04 real·lime 
Ihisprccessis farlromoel/,Ii,5„Hicien' ihe *werindustic/ 5·ill provide c,acr ind prese/ infor,nolion cotor5 os to asse• heallh 
on d ope k hurran error, ond 6 01/ proving ond based of help 10 on i Dalcnced view opecatoncl #Ireon,line tke ·noirltenonce 
inc·eos,r 9/ dilfic.'3/ $ e powei irdy„/ 05 ulred perforronce, fincnciol ond reclce perfo'nonce and reg ta,ure risks 

ke, expee: rel,re froin ihs b,Iness risk tothe business, highlighring ooporlunities A, Ihe esse# hed,h solumon mon,lors mulliple 
An osset Health solu,ion ollows utlilies lo for improvarnent Ond Ophmisallon ocro55 OSSF+ hes va o pnmory locus 0, risk of 
pe,lorm tija prndiLIi•.p Moritorinq ·938 06-fs' 11/c,cles fc,lure informotion meds lo be disple¥ec 10 
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cpe,w.s Ir, IJ clear ond cols,•n•lorm so ·far5mision s/-ern in ·he Ui·ed Stoles T,ie *sel He/Irh Cenlersc wilon „,tc·no/s 
theycoilqi,rkiy,denti{,ul,alerls/ficnceal 5erving more than 5-•Ilion cistorrers do·ocolleaion,opplic,covencecan/„.sto 
nnd rap» noviga-etc cetoiled i iloirrdion across Ble,en Stotes. Willi Dne <hird of recl i:ne, t•is/chorinl, ard histical do a 
oboul nn :noiv,duo' rul len c flsk Is *her #ansfo·mers older than 50 ycors, o d tosugguadmonagemen decl•luls, ond 
*ed Tie sys#emshould hclpo locillygoin onolher 18% older,hon 60 yeors, the need /*ances ·he effie/verrss 0, O55ets through 
I s,gil.nt'' more d loded elderstording -0 streow'Ine asset renewal.,h,le malnt/,rung conrehensive busine,s intelligence 
c-proolems•nd fal. modes ¤f on ossel excellent service had become / poramount Summary 
to ellow gern to implcinen' eflecllve "et importarc'. AEP com·nitted to ensu -Ing le 
manogemen# prcgrorns }hot help rrpvent raligb lily oflheir ·rons.,ss,Ir· infr¤sl-/.I The dreorn of clo,ng ,r*enince ently when 
urcxpecled kilures Poferm,1 4,1,•re: should properl, priordisi·19 110 ntenonce and ills reolly eq'lfed lid repilcing as. -5,ul 
nl 50 be ob,ecti•.clv ass©••cd lor risk lilis ord ocdressing the replocennent belore 0/ Re,r ti. becomrg nossible An •gng 

assel 
crifical. Osses To achieve Ine maloge' with I prooctive Ihese g.* heallh solution AEP he ·he one se, outio offered 

hy .5 enoble£ 
0 9/ s/tem to heal·h ve'l Thi ensure re evart pencine' creale c robu/ osset sol/Non comp¤r,les 10 

Go990'ida¢e The rapidly growl. '.mes of are odvisec in good lime / preven uny Wime,ger,ence Ir designing ord /0/Inenling datn oboughe,rass/s TI·ey wri benefit from cotost·©phic laiures * lhot oclonce Infcmnotior technulcoies rl,h 5try-leoding nigcri-hrns which ideney 
Do-H& slnEJIed acros• k>crt,cls, I ond oper• 000| tech,olowles, AOH* osset5 wi,• oh,gh fiskof Q lure. c•iid qcierote 
d fle·•/ Fornes con be orouch, }ege·hr lo wos orough, on bcord to ceyelop this 1 4,1, Dredlet,ve inexoges SLOge„ing +0 CiM 
gpa a co,rplele picl„/ 01 Ille ol,sness ·md $·roteglc ond -orwo -d ihink Ing plolform personnet the Npe. t,minn and even sofet, 
to guide strole" Ir opling,sing oee·otions Wilh Ihe su.ge .uf unpreceder/o dclo Cordrions 6, reqA'ed nin nie•once T", 
Armed wi' in-ormitan frow in ossetheallh zollecf,0,1 b, smafter se'sors n *he field, can |ever'ge in'Ir,ke.'clite pr orilisotion o id 
soluNon,winte"nceondinspectioiroi·,res AD Venty' wos ccpoble 0/ merging this 0/imis•tionolgoritlmstoguinethern,ntheir 
nabeeptiln„/using pracidwe ro•her·hon pfa,+leol oFid oclionoole n.4 /. cics-e o •or<. vihile incorporolii.gtheknowedgetl./ 

firne -bosedinlormct,09. Thiscors v ficon14 3,stem ,ha· in•egrated & lechnolcgii. &,1 h expens knveg¤ined over 40 yBOfS 
rerlucemo •lier,orite costs, ondt le oddmorol oddl,lor..cm.dingto Je-f r Mernon D,rer.or 0- no,•lui,inq ilie5c assets 

110, nation ihe ,/ten Drov,des con help / of Advonced Tron,miss,©r S•udies and Ar o„/ hectlh soiui c., 0|Org -,Th /e 
Irrainvework,orce'Heclivenessanddermp Tecinologiesc•AEE•Theco;obintioror-his inlernal cholge Mallogemert to eve,age 
./ing topic brings 24-her gHollY Ji knowledgen Ihol solutioa is the ke¥ lo processes mok.g p-ed•,4,ve 

expels in power equiprrert ond busirle:5 mointenonce Ind assel replccenT,"1 o re'lily 
Customer study intell,gerce, uiTh AEP's Ecole. sl•e ¤nd Con¢oc# lerinle.f 

Aller,con Electric Power <AEP, ore,ales o te<niolog, expererceison-neroperibr Ven•,TeiOK)2026124. 
64 000 km network, Ihe lorges! eleclitily I trarsmiss,or, nfro+Loure • her,rie.,el@ventyx obb com 

PLANTEOHil 
Electitcal, Mechantcal & Electronk Consuttlng Englneels 

Power system services 
We pnde oirselves r Deing oble to 'ovl<le #e following services 

a /0// plor,ning of not ond /1/ munICIPCI• ne*0145 . Ic,ms'r, p elee'rical ·elic•tior 
• Powels/·err modellIng, lood flow ond foult · Standby gene,cloi *ems fo, large Consurnefs 

sludies •Pump slotions Inc lelemet·y swems 
· HV sublation designl inc'uding specolved · Ind cornectlon, electrical balance·01·p]Int 

indoor siJbstallons und se'f·114 consultcm· se,•es foi lenewable 
· H. .... pow* lire ond cable Medi energ• Plopcts 

• s,sterns design Elecmcalioili- 1.Trostlucklie le,vices 
.. 

. 11.rl 

r 
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City Power Johannesburg: Response to 
potential load shedding 
by Sh ary Webb, Cily hower 

This paper will provide a brief histor, 01 City Power, Ihe elearicity utiliny which dislributes power to consumers with;n 
the City 01 Johannesburg's licenced area of supply, and will des,ribe Ihe various options avalt/ble /0 miligale the 
impoit /1 future load shedding should Ihis be necessary to mointain the stability of the national grid. 

Fc, cny eeclncol grid e remoin sinble ·he IA emrre incanvenience to le public and ph,loso//s. Tbese le/nic/ d,Verer.ces 
m, able generctic·, copocil¥ mus' mokh adversely affecled compon,es, bus,nam mode i„•efc¤nnection of-he .grioJS nelworks 
the locd demondollhe consumers. in simpie ond the mlional econorny. This .·.cs o new o{ linle b/elil ond tne Bysterr,5 •reessent al|1 
tern.Bsupolym•stmakhoemond AMnyone phenorneron for /,ch le coun• wos ill operjed.ndependent# 
timelhegenerationcopocity ola s/·emwll prepored Oy Pmer p.rchoses 14 mo/.Ily O. .,5 
generoll, be less 4 the in/olled capacity as A brlethlsiol * Cil Power energy from the noliorol gerefolof, 55KCm, 
celoin pld/l, be ovt of mice 05 0 re:•lf for onward dist-ibution 10 Hs customm In 
ofplanped orforced ou·ages Thed,Herence When ne row defunct Me ro E eclriaY addihon. osmal imount/po·.erissupplied 
be#eenthenalloralmoximumdemondand wo. 1/med. which was le C,4 01 •rom The irdependently o•red onc oper©ted 
Ihe ovoilcble geneming copccily is reterred Johonnesbi,rg's electricily ser,ice pro, def. Kel:·in Power slotion, 
10 -/Me mori ond ina' ideol world '} ¤'nolgotria•ed severn former munic,pol 

ele/rimity Jrd.dikings inloorier,ew utility I Cty Pofr's cusioner base g in t ecess 01 s shou d be around 15% 
brougil·ogetne·fivie55entiall, independent 360000 ondthernoximumdemordoround 

If The sy". de,lind '1 0!ly 1,St(,1•1 iii 1 me 4,tems, nomsly Joi·annesburg Randburg. 2600 MW 
is greoterthon *e ovplabie genefotinri *e Roodepoort. 5ondlon. anc Jononnesburi 
sys,em ' 01 become unslable, ord eviersi,e The Soutn iholleng®s 
all progressme blackovts moy reSJ|t This ,ere were ¤Iso e ·ew rn,no, nelworks As Q luded loobo•e lily Power procures Ihe would be catos/©ohic for le counfpy ed included such cs Alexandro, Dc,nlern. lenas,G Yost ,10]orit, of ils power -rom Eskom Ind rn Js, be avoided ever, i; dwic neosures ore 

and e·ink'' VI'ktontein. an olternative 'ovrce 01 such magnilude is 
necessory Il le cemend cannot be ovicklY no¢ ovolloble. Ove· 1he yeors cou•·r,w de 
reduced /0 motch gener¢,lon. lorge blccks / 2001 Melro E'earicit, wos rebronded lood groh ond developmen• hos resuted 
©f lood mus, & in•ert,•Ily dis• oi,inected as o new compony and cclleo City n Eskon's resene .orgin fo ling below the 

Power More rece/'y In 2008 *he nohonol genera•ic, leve Is ./hrinnesburg =culd th€ intern/,onall, accepted level of around I 5% 
Modderfoni,noic Midrondorecs ha•ebeen no* meet dernond during /80 K per,ocs due due t. vor,cus fadors not o'woys w,ir•,i, i. 
ad[lec to the "planned suppb oreo. to in"o,labilily of plont und colro 

ihe cou„,7 e.pe.mocec o saries / foreed Tile techn,€01 ce„/ns o F Ihe Irrme, 1,7 cadbon, Eskim·s ouild p ogrom has 
0 /ages which quickly oecorre known os nuilciool oreos ore diverse in lerniof plor,1 experienced seve/delays and o sigqi(,canl 
0/d sheddlnc ihese 'orcedoutogesres/Ired ond equlpiner,1 4/ /ses md operoling redu/ion in ind copacr¥ pressuie i, only 

ekpecred lo be recli•d ir, r• b Il •e yean 

4 result Ihe p<)5*ili•y of hovi'g To quickly 
•educe system derrand d,ring jeak pef,ods 
or 'llowing a .o,or 'rn evert is ever 
pfesen' Al,"ughoconcered'Hoehos been 
mode by o I paftli 1/,nformihe puolic of 1•e 
pre'or,ovs s.'ll' Ind ·he response from 
consi.mers hos been oosi'r,ple tn,•90' of 
Icadsheddingstillremoins 

The imp · 0+ loc,d shedding haso signilicont 
mon·ve impact on 'he M rm,y 0- trle 
region •d, indeed, on The country m we'l 
as adversely 'Hecting the lives of 'he cihzens 

Curtoilmer,1 rages 
In terms oi NRS 04 8-9 various "ageS of I©ad 
m/Ing ore describec 
• Stage lis delined as c 5% redudion in 

iterna*,Ium demn 
, 51og/2,#defired os, 10%reduitonin 

*lermo,i•Urricem¤n' 

• Sloge. 3 is defined as a 70% red.ict on in 
F , ' RipNe ©017re, COUC•Jrg [I win·ermox,mum demand 



64thAMEUConvention2014 • 

Ir, C ly Power g coselhese stage' would equate 
k crouic 130 MW, 260 MWord 520 V.W 
·espet·ivel• 

hedurahon olload shedding wn /7 gre/4 
Iromo Fe• ho•rs ipto' houlsorever, lorge. 

Ilii: 1 n extreme coses 

Opportunitle, 

Tlic City M Jo|·Jnnesburg and Cit' Power 
liove recon,1 ;ed •I,e nego•Ii·a Jrnpoe af I©¤d 
shedding on -he e' ornmy Ind the cilize,•s 
oT the cily As o resull lhe i ity his m/de o 
co,lmiwei. to cvoid a repeol & 2008 

lol nilliga'ir' oppo•unilles to ovoid 
emergenc¥ load reduct or ho,e been 
dentified by Ci·y Power ana ho•e Deer or 
will be introduced The yor,ous nitiohies 
0 •oiJob)0 .vin be desinhpd ond disc J.•82 iri 
./110.Ings=toril 

/ 2 Con,•te dO *. Irbine Irof.• 

Key iuslomer demand response 

Cil, Powerhas n number of nigh consume'Ion 
kev cuitom€fs'Ii©2 0,1.0 u50ge e*Ceeds 
5 GWh Re octivities ct Ihese componies 
difkr widely but all icve 0 ipolential abilil, 
lo reruce 0, shilt load withoit rece·,oril, 
.Iling or adversel, cffechrg their proc Jelion 
l operolian These compor es ore'lly'wors 
li the liTICQI . .Inplete lood sheddlp. In 
1}lei• businesses os c resull c• 'he •,revoil,•, 
c•nditioos and ofe MI:Ing to aist Cly ber 
to m.,gle...01,0,1 

Pae'lly City Pher he idenlified and 
111'11 I 12 key customers who hc e conb,med 111111 , 

iheir willirgness lo voLJrto,ily pcnic.pols i' 
o cen,und rescon•e s• nerne The pmposed. 
los ?ef urconlirmed, 'Payrrent Incenliye 
rote,s kl.11 per KWhone cerloinci,terio will 

I 3 keJ...wed'J.i' opp 4 101 ke co mponies to po,ticipote 
t . est moted Ibe po¢e 1,/I load curloiN/en, 
Ie be goined ;roni ls 'liliall'Ve will be around 
80 WN 

Geyser,ontrol 

Cit, Powe. h05 -led, 0•er seve. sr 

I g erens ve retwork of ge?5er CO./ 
r.froslructure utillsing ripple coritrol 

mnogeme/,5 no.melly aimed /1 redl.C,/ 

morning and evenng pik periods w,er, 
arcrgy purchase co,·s ore o• tne,F highes, 
GeYser cortiol c]r, in oddi•,•n, & colled 
•por '0 reduce ge,ilord „her *m 44 
5¢ighto· noneinergencysituoNon 
Tle e'isting CO•ef is,imired lo oround 
60% 0, sonies#,c pre•,ise& olihough iu,ther 
expans•ons ,re plonr,ed The present copocity 

I. .* ...B' i,tirdlliaa of le ripple ce./ syster' 0.... • 
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1/ / fl 
.."777' 7 j //l i l l 1-LA-A-\« 
23777-//1 1 1 I 1 \ 1 

//11 L 
Fg o r,44 0-10 , Ir,5'",CO Fij A Demf·A+•c m,M m,hv 

ir,unediale reduCtion indemcnd ot belween It 5 eskincted Ihese ins#I[o·,0.5eq uie 1001 of metering TOU consumption Wilb Ihe 
50 10 80 MW depending on le t,me / day "vening peak der,=ld ·ed.chon ofor<>und ro||.0/ 01 sm CM meter, the in·roduclion c 
H these©*n 706 kr Hs s now supporled The intent on is 7 MW oic ov"•i' u fulure potential lood of 

to i,ce/i, se res,denliol cvs omers, 4.5,MW florr lhrough 
81"blnes conventiona eled/c geysers 

tc·W· sigrols, to reduce consumption d•ring 
04 Power has thiee gus lurbire in•k'll'·icis Photovolbi' generation Jeck per,i;ds 

s tuated cround the JHB CBD The copocity Pre:ent, Cil'Powerhisreceivedosignificor,1 Il ,& als' possible 11 confrol the ockucl 
of Asse unds 6 40 MW ecd· or ' 20 /W in nurrher of :,pplco,clsto connec, PV I 15 consumption du Ing periods of constraint 
tobl Theurn'llodnorbeenused forse·er' gna Eskom funded pfoiect5 which omounT by rernotel, setling © lood limit which, il 
vaers :nd had oeen ·nolhbolled Following ic> some 4 MW olone wi•h fur#„ prvately e.ceeded would ·esult indiscornection 
6 2008 icod sneddleg experience two sponsored pro,ects in the pipe ire F.119 
new re"bished eng,lie5 were sourced and Summo• 

regu ated PV programs could yield tens milled. The units were thenoperaled, bul i· 9 megowals 01 po•er Approvo lor grld Curre. ly sever/l options '0.ihgole the wos founo the contil CirCUitS weie Lns•oble 
connected N ona w/lus po¥,er bo,·boc< pogibili·y /1 looc shedlg ore ©va loele and unsuibble trre,oble¢oe/Non to /11, Power, olbeit / significont costs. I .,5./.+80 +rom NE'A I ./.In I 

It is Will• on opton going orwerd / rrodemise r,Li,berof lorge :owponies hove ins·allec ti,e oplions available Cil, 'ower In 
t•e cortrol acccmmodote •,slems ollov.ing Cit• Power to generation p "1 "c the, could o so be up to c /ge 2 request w 
run fhese 'nits to cli·s' Amid curto In·en· v oppeol be/nd M con,01 be complied conirnch,d lo operate thel plort 01 lines of 
req•es#' ·irres 01 3,•em const.ints wi,h withou· Ihe del berotely d scciraction 

01 cus/mers 
Kelvin Power The repaymirt rote ond cpplicoble coiditions Cm...er.,1 Conrinueex•arding,•geyse- 
C' Power 4 0 2, year PPA IPower crepieserilly Ing developed loisubmission conk s/ms i o I areas - lood can be 
&/*Agreernenl)withevi. Power./1 •o NERSA quickly reduced and held oH ur,1,1 conslia Is 
con/enced in 2001. Kelvin 90' o reduced 

Sman metering eose ve The roll·o•t 01 sn,rl rilatpr5 w Il 
copacil, 0,0 Icbilit• of around 300 /W proceed¢ic the use ofthe&e,Tr·eis tocor-rol 
lokwingtherecenldecomr,INsioningoilhe A sfrclegic oecision I. In·rod- 5rron ne..looding williso.mplemented 
ob,ole,e·A·Sktion h urnitprice of Kelvi' rnetering har beenioke,6,(JIMPower 00# 

New rene•.uble ond 
ishighertho,•het,kom M/aflexton« ond (red,londpre/id optoruaeovcilritile ·0 energy el;,clen] 

presenlly Esker„ Flus cor 'ruiled to ourhcs' cus'ome, Gcner{]117. cops. rilers presenil, lech,iologies ale being invest goled, suci as 
alloulpu'otthehigheria¢e consumirg < 1000 k/h per rr¢nth .vii PV power ord energY eHicieni slree·lig.irin 

The City of Johaimburg, ir con und )n 09 0/red 0 pre'oic r„eter 4 oddilion ki 
However, City Power has an oppoftu,i y witn CA¥ 'wer hos I.•lonctil ad,rg tundionolly 1/ ind,oted me/r' o pro•ect 10 
to 'tilise Kelvin•s full c•cikble oulpul B generom e/ar:cily {IN /e gas 'roduced ot h,ive ¤ copobilily lor commur co•icn and go o cc/nbulion,ots lood shedding quole, Kv© londlill siles 

swilch domestic appliance$ suc' 03 geysers althowghlhi• clerrlyhn. Lr orclal ImphcotilenS 
ond pcx>, pumpsoff [, Is Ihe ..ler.hon le fully The Demand Res•onse inillo,iye wi] be 

Solargey,•ri uld 58 this lunctionolity 1/ coniol residertio expended. !1,5 confident y expected 1901 
Arolloulofsolor•,ole·qa•sersv.asinitiofed de•ordwherenecessory b mesSLres will significarilly coninbule 10 

tl•e ictionol e/rio r, lole. 2012 0./ Ihe reduce fi„, phase involved *e system demond 
Resldential lime of use (TOU) torM aid Ibereby m nimise the reed for inslollolion of some & 000 Ihe re- m in wiw. 

areos It s'he nlention inthe twire•,1 firlonc ol A mder,ligl TOJ Mrif is now available 10 introduchor ©flood 5,edding, 
Ff lo ront,nue .1111 Ihe instglotion 01 0 04 Powercustorners Theprviouslyins·alled. Contact Stuart Webb, Cily Power, 
f. lei 10 000 unt' older echnology melers were not =able Tel 011 490 7171, gs,vebbactypowe. co.zc 
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• Manufactured from high pressure die cast aluminium, to EN A8 and AC 44100 anoy -Also known 35 LME designation 

ve) h,·gh Ingress protection degree - /P 66 for lamp and control gear compartment 
• Cut off optic with flat glai no 14:ht pollutlon 
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• Both luminaires comply w,th SABS SANS 475/SANS IEC 60598-2-3 

Genlux Lighting 
A division of ACTOM (Pty) Ltd 
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Performance target setting and priorilising 
electrical power system-level investment 
by Lou s Preter58, C,4 'wer 

City Power's engineering operations performance largets have traditionally been informed,hrough benchinarking 
with overseas uNNiles, bui ihis approach ie fargef 5elfing has proven to be inadequate. An /1•ernative apprcoch 
was therefore considered whereby Ihe perf,hrmam largets are bosed on the operotionally achievable performance 
levelsof 6 nework,sublectiothe exlsting,haraiteristks ofthe infras/miture and ils operations. 

Due•oolcckof sy/ew.specifi: pa»maice Iheapecied perfornionce 0[o,lebiork i, Tnispro;e/mlmof osimp +IBtappeoch 
model ord approaches, inlern/iona iii/elled, ,!ver,lhesperdicie#o/lopology, to celia/iNmodelling, d•veloped ·0, [skow 
(onc. nallon• berchmurk Adle: ore custorrer numbers, operoin' envlroiment DIAE'Non c•er'he pencd 2000'0221 [,efar 
mosr & 4,/ in deci,3.noking ie etc tc 11 - 61) ..coplach recognise. 1!,al froin 

in:orm expeded performonce firj principles: certain le,els key reh•ot »d -•i,T,por•elils 
Se,cro s©Iare packages 0/ ccl,imer<'04 Ike length af line, i.,Tiber o{ tronsfoirilers. t'erebuperfc.mancetorgets &44 *,6:,1,3 forrelinl•ilily,nooellillgof eleclrcol Mion 01 lum ok breoke, ele. hove c 

ovlcornes shou d 9owever. be ooplied Ah net,·,orks ..g Pow'e·Focl•r,4 9%5/E etc These sig•if crt imp" co I,e re obility tit o Feeder 
cu.,fier. 06 Aere Gre sorne de/,'ed 65 so•wore pa:kage, mqeire dekmed nehwirk and/&/iohoi. Re/soncble 05Sv•iphons ore 
#or mus· 68 considered tor compo.ah,ve maels lo model the e;<pected re ,¤b,lil• O{ mode regarding tke •oilure •es: maintenance 
decision.ding A fundorieniol flow A poarnekrks Cit, Pcwe</+wo-I:plonne.5 frecuer'i,e&, tia•el t,Ir•es ond .r t,Ines• 
o berhmorking.based opprooch istbot. usepowe.Fortoi forihem/ellingof oll« 5/cinciolhelitpower con•ekon,idenng j 
gene·/4 benchrierbng igneres cu,em nerworks, buuhe 0, Powei MV nehgks e./.difla-c# 44,ders, iurbo„wsus jess 
network lopology end its influence or 'e ore I,cf ye· eplered ink> PowerFoclory dense ruil lyor envirormells wilhin the Cily 
Ihe-- .elor.Ince level copobdil of the Funhermow Powerfoctory is nol co/oble Pcmerse-a· ceol, nnd re|•·61+ i-ollcntior•5 
porl culor distribition s/mkmt,on ; 01 Ilooellii//ml al,ililY of oll tie d fle·er,• 055 .]1_ aled .i·I• Ihed,Her.it •orr•porents A 

sub•to·,c•or,figual;unslypito'yossorM]led ke,ostumpticnisthatiheCYPow,*or<5 
City Power'5 nelwo·k *le@y, cuslorne. wilh these .eworks Allhough o high le,el ore recs©nably moinioned aid operaled 
numbers and d,•tr: bution on the network, & c:curocy isobbined b, modelling with The rumber©{commonents/ieacity/©10 
©peroling en„irc·•neil ond .·her networi /0 specific s./.ure Ickages menlioned, M. 'Fle,•ni ossui·,pl ons ci "er, used 6 the 
topology relcled voriobes ora ve/ dillerenl *im,1 imesmle/ r./ #ort is iequired vnplified ©opronch ,0 <cculnta 14 /Koe<}cd 
fromthutof ©ver;eos '/ihes, end lencetbe ·c create such nodes. especlilly when dowitme exoenencr by :usforpe. supolled 
generolised" ¤encl"nork ngbosed/pproQch »91 / lil·scale relw¢43 n modelled on dille,er i.olr's o{ Ihe ne-work. 

t© krgel 8elting has proved lo be ina/*e Subsequeml, an alterrati•e opproach -he outcome, frorr *his coproo=h therefore 
for Cily Power's pu'pose, ¤s •ell ©S /ner liod 20 bo cor,§,dered from €1 fe50„Ne U / p'Ovice the designed reol 5-icclly expejed 
South & Can ufili¢ies such 05 Eskorr [115 -his informotion avoiluo,Ir, anc lirle perspect ¥e, perlorrronce base lor ihe Cily Power re,work 
finding is nosl 106¤blytrue for 4,nd„dunl 
eleclrica l power utit 4 in the world, for ihers 
ore ro .iderl,co ' or •repre'enlollve liet.vorks 
ir•ernatio•all, - only soe• lic netwer s 
cors'ructed subiect to specif c nelwork 
topology fequirements ot SpIC,•C 'OlllS In 
time Cily Powef's engineer ng oper/tions 
d visio. fiere;ore initiated o #udy in,0 Ihe 
designed perforiance leve! c 'he ei,•firg k. 
network - will• 5pecilic N•cu& on SAiDI ond, , 
SAIFI 3 . 

The purpose of thi. stud, wos to 
irform the operotionall, achie,oble 
perfoirronce levels of le r·el.ork i. 1-- l I 

r•frasrrucrural cnd 

©peraloiclcholcle•,stics 1 

d,m»r..un 

subieci fo •ne exis'irg 
1 1 

1 1 
.. 

Approoch (a) Substation (b) Equivalent busbars 
/ mentionedn fhe infroai• hon, a d flei I 
approach 9 lollowed for 9,1: siud, whereov f:g, 1 Reducingcs..,/06•sber#hequ»uncvoilob,ji/(gdop.Inra 

Nor/1 Thi'#phonm/n•.,Dein•'00•bagwelieh.ork,•rb,-ee,pedie.compi,#tre*,deal'f .p#ic"„•*Armancee 
•eon•g ;M ihe •„•phc•i end a•.i•memoi re* 
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Cl.Cuit .4 

.4 3.4 
.•L...... 

-c-,ler,glh•3*'+2 xa+. 

Fg 2 logram Ii'si,u...ble••pu,pref£•repir•urmolqe'ilure5 

49 r-•i,16#*...jir / 

= 

Fg 3 0,logecb.*oncemp¤,1.14 Bg 4 Ci•Power565••ionsm,•„on 
••*IMV.O.&* Cd*5'iburJo1networl45 

Modelling methodology vil o bvsbor. of ivhichtne ovige frequewy 
and outagedum/ioreeq,olithoseollhe 

he [/•./.In'r/+Lrop. /11•, mod... .05 50|It int' ./ subslat on eq'ivole r, This ec lent sy stan 
seporofemodelling •tep5, i c model ,; 1•en used ·a co culate the reliabilil 
(c) 5. nsmiss,Ii network mode|inQ' 01 -he calul!5ub loosills' :Ilsy:/.m 

"40'n' 0|| substations or,3 
Subs-lon reliabilily wl<ul/lon leeders 2 20. 

Ihi Distribbtion 'e.·¤rk locelling. including ne s Jusrof,09 felion,1 y cof/l .10/ w.e 

considers/detailed •odelof al leeders Me subs . 20 kv at on, U = 
/he number of 0.........(per ir:ludirg conponerk ..... 

9 tr,ese mod/,/ sleps arc de,cribed n of*he Ine/coble module egch subslo'ion, how 'he (h/a) Mmponents 
reredetailbelow 0·e crnnle: ted ll·e. the co/,gurotionB, the A 4.// rok / the line/cobie 
Sub.*nsmission modelling •ssocioted foi|Jinte oid repair Mes 01 (ocdknl/o• 

eock ofthe comoonen,5, ond the customers methodology U. C Line ength .1 rrpacted by eoch-alure, as determ,ned 
A :ecoupled approach wos used for 'he 4 Ihe i•offra operoting cord 1,05,/ 1 = Foil.e •Ile of the ./ I.'a·c. 
... lg 01 Ihe 5/ ror'rniss,0,1 ne-I prolection philosoohies opplied Di *a (OCC/a 
7, 81 Thls cppi:och decouples tne nelwork I6). The rb./roismission model 
con·rlouhor Cf suoslo•ion eve,1 5 from t,e T Di'po'h.me h) mokes prousion or nine sindord busbu 
sub.tiormissip I,ne rel,obility osm'mer,1 configuralionSr ono each of •c City Powef T = Trovel *21 time (11) 
The poi,t 01 demar•wion 'fv.een Ihe subsition busbars wei classified eccordirg substotion end Ihe sub trollsmiss w linm * T = 5¥•iltchirg lime i' 

to 
'hes In elins: Inco/ configurgtons defined between 11,0 feeder break' ond tie R = 

line Repoi·tineolihiline(h) isolctop •see Fig 13 plu,ioed n·•ir•enonce requirerrents were ¤Iso 

AS o firs' ste' o detailed modcl o· Ile c,sioeredwl.,cokula-irigthetololoulage R.:bir = Repo,/lineof 1qe 1501 €]tor Ch) 
subs/'lip is cre'led. A rellobilily 'inays, durolione•pe.rencedbi/ec:,slorrer 

Scb •0,]smhs,•r, neh,·crk Ihis subs¢01 Di ond re' 5 Ihen perforrned o. Jb,1,4 Sub.iran,mision line rellabl!14 C.,CU'.9 0, ornual o'foge freq'Incy o.d crinual calculation 
outoge dufation produced for the is If overlap,1,9 tollures o·e ./nored' the down5treambusboroleochsubstotion Th,5 Fo lu e: o the ine and the line ,30 0·01 

liol eu:age Juroticn a' o specili• busocr 
„ Ilusiroted in Fig 1 f where the subslobon ware considered ·er rhe sub tunsmission 

5 ihe sum of •he ou'oge diralion due to shown in ® is ieploced by tho equivolent line calcul/ion. The wn,01 downime 
substy,or loults ond |ine {ouls Tais is busb. (b) experienced 67 0 custome• supplied from illuslrated by Eqi 2 

The ne# step is logenen,te cm equiva'are o ·ad!,01 networ,t 15 co|cu|gled u5!fie fhe 

sys",n wooel by reploc,ng ell s'bs'o,rons Icliewilg equo'ior 9, = U•-+ U [2] 

No,e 2 r•,h•o,•Wbu•b,N,oni,06rcion/•,mfies•cndw•h••yo•the•o•odwnhgu.51,04s N-ihe•u,ba.wo•,•,5,ihed™lhebusbc,•perrc40•-- 
-4- obir:, meoswc Q f me Or'. -09Aqu- 

A 
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where. • - Lood i.... inapp- 
U,- = Ouloge duralor e*Derience¢ #8r,oke' 0 

due ·o oulages on the sub· #•r•o•ner, I L. d ce'.g wilh eus·on./.11.ce.ed 
#onsmissior lines # Fus.. 0 -ron/0-ers 

U ,_. .= O,4 6·ion m,per enced # Isololors # lood re/1.5 

due ·0 oukg/9 onlhe substolior 7nnle I Diqr•ihi.••/ rivii# r..p• Pn• /55umplion 
equipmen 1 

U = Outoge dvrotion expefie,ced 
due ,© outoges on le sub· Con,de.ing un equul equiprilen• d sir,buriur iepal 'replace le oulty ple.. ..plner 
#Ission neky©I Li.e. x, =g;= x,i Eq'3simplilies!0: D... repaif hines ore ossurred ....% 

pieces Diswlbullon ne"ork ofeq'pme' 
me'hodology 7..uh....=6.x, [4) 

• Swi.h 
Thiss®dior proy,des more nforn·ation on 'he Filioniw m rific,hu,Jon 
ine"ode ogy uwd to model fhe d,slnbulion Afier the faul# piece of equ oment hos been 

ha si,lplifiec reliobil ty nodellirg opprotch IK/(ipoluding all leeders . 20 kV) reouired/reploced.68 nelwork needs 0 be igno'es #e c]' ual con'ribulion of cu"mers 
swifched b normal Tkishme is referid toes 

Equipmer•coul anc ea Jipn·en* 3|org the leng# of *he feede. 
the / asonobleN swtch p 'Ime. An evenly dis / buted model is considered, 

The C I Power dislribumn neior<, ccnsist wh ch means that al componrk. e.g. lood The sum c· Iheselime frainly / *o d,Hee/ equipmert lypes, i e co·npor•its represents 

cooles ind cenk.yedislnbaledhomagen©Jslyclorig ihe totol outoge dura-ion expenen•rd b, a 00¢ cenies. Eoch lood centre 
the lengl of the feeder anc al, custome·s 

m sts 01 diffe ent components thot custonerforlhe ful curotonolthelcuit. 
con at d sfributed ho,loge:.ously be,ond a I 

foil and resull in an outage on o feeder. The lood ceitces•. Cusromerres;orc•n foclcr 
following .s5um.!ions were moae lo cer,ie 
le number 01 cowponer,i ron· the nurroer gge d.rra•Jor S,ppi¥ car be restorec Ic son cf ·he 
d loud cen,TI: infer.opted cus•ome.s before the ·ciled The loiol wigB dum·,cn per 6/ cM be 
• Eoch ©cd centre contoi. 09./.r b·oken dow. ,•to smaller corrpor.• is replired. Tke percent.ge oF =omponents, 

custom i thal can be restored aepends cn , L,nr cen·rrs iho· supply „stornes also os Illustraledl n Fg 3 Eoch of Ihese time 
contain o 'ransformerand a I componeols is c icussed briefly belcw le isoloting equ,oneni, bcWeed·abili,y ond 

cont gurolion oftne ver' h -'Centage • There ore no breoke.3 intne lead cares o Dup// 
s reterred to /5 le .cus/mer restor'ill 

Foillerotm Th, is the (reosonoble) durot,on fic,1 the foctor" Thecostomer'c#o¢ionfodorhosro 
moment /e fault ls logged In the sys/em 

Reasonable impodonthecustcmem,nierrupteddoringlhe ossumplions were mode •orthe 
MFUgh eaher o cuslomer <cll ora sigic| cisoalch ",el and sectionol"g doraton equi/me/ le,lure roles These assunption. 
frorn o ren·ote terming unr IRTU) in the bu· ore boied or, Ihe il e.peclotion tnol le Cily /Heasthecuslorners inter·.pled during 

PNe' net.¥©rks ore reasonabl, ma nloined substo-ion), unlu on operator stons trove I . tie kult find, repa,· ord 1,«hng duro·,01 
to •,1• aid operoted• Foil•re rates tor I nes end SeD oid SWI 0/gori b 

cobles ore 088'gred per kdor,le,re. VAM c i Uovee 
realigolion Thota longer line or cable wowld An /|gor •m fo celer,nine the SAID Ind 

4 is le •reasonoble) time requl·ed by #e hove a higher .posure 10 6.Ils. SAIFI Ior ¤ specilic Feeder ww derived ;or 
operotor to drive t th, 'ubstgtion. Diteren' both plorned and unplanned outowes Cabjeexpowre times were ossumed lor different depm 

-he olgcilhm5 [or unoloil ied ou ages ore Micering foctors :uch 05 Ihe In overoge c lypical 'tar eleencol ne-/ork, eleclrIc di„ussed nexi 

•we•coblescogibutemostlon//ecled trovelling distonce be-en i• demol and the 
an"cl fouhs subittions and 6ult durotions due to #e h,h as .ell ns the no. led oweluge The unplonned 5Air ulgardh. for o feecef 

prop...0- nelwork construc·ed .....les troielling igeed wiles bu· withoul reclose•s (0, 5 ,Ill' 
I oroteclion devices•, I •1•own Sech©•olising in E'r, 5 

Coble netwo ks terd to conteir a a•moer 

ofsecliors,v•eremore·horonecable- nle(reasonoble'sed,onallsing,Imerefre•,10 54,/r. p,J:,-(#Cabl•x F',+#F•,25;,PRr 
he conr"ecled , 1 porollel balweel two noaes tne I·ne requircd k> crook soen po# onci 
Beefig. 23. parolle, cob es {denoled b¥ *, · or witch *e bockfeed point, n order -c IND•,rs.FR„>+(23•'.) 15) 

where: 
'34 2),re laid Inclose p·oxil». or" •estore s.ply,> ihcse custome·s thot "410 
cobles are ccirected 10 the sanit swikhirg supMied From 'he foul-• port / le lialviork 9,;Fl r •[• * $.d AAI•I lor a specific 
device lo isolole +he cobles in pcrolle. feder 

, 5.u' And 
The cwslorne·s (connec·ed ' lood cenlies #Coble = Total :cble length o{ feeder 
denoled os LCI . LC4 Ir,Fig 25 orelherafore Th s „ the {reosonoble ilme required -c (km) 
expoisd to foults on all parallel seclois ,d€,1,9 Ihs foully pece of equ,orneni ie. 
of Ine cobie Consider khe coble ne,work rhe time ilio· #Mrs = elise, f,om Ihe Number of transforme·s on mo•ent ·he 
ill„/oled feeder i,Fig 2. coerofor Ir®es on sHe uilil he consM willi 

the equip=T mir #Fuses = Nunloe of Lionleeder -he to-ollength of coble tho 
eoch cu&-omer s exposed A • Repoir #Dies = Nurroe / i.ololors on feeder 

Totair.brei'en/th =3xx,+2 ix,+I, [3) T,13 is ne tregionable) hme required to 

No,b3 This•ssumplloncan•r•ged frden•cu5,eme,•i,•Mh[,•,•a.-*dom•i•·oi'ob•e #t-.mos;.ese. f s•orre,Ni •o,bb•e, h-c,Ih•,•uud 
•lr•hiE,•F-cr 
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1/Fouxogedura+Ion 

-he tolol ou /ge d,·ation ei pe e ced hy o 
cuslomercar iow becolculole[J t,ycomh,ning 
Reconfr: Dution of boih 1|le sub troismisson 
network old the ** ·work T 'ls I• 

i lilli 
111,stfoted in Eqn 8 

Ulu' = U. - 4 18, 
where: 

U. = Ouloge c urchon experierced 
due to o.loges or the 516 

9017•18 

frarimission nehvo•k (see Eqi 2) 

UCI· • Ouloge ¢u•ulimn experienced 
Ag 5 d•*:ve S•DJ998•60.•here•h,e>•is due to outagesor, I ie d•striblillon 

ie·work [see Eqi I 
Approach locuses • lullie. - but combi-d.......11 lt"' = Totalou *ge duration /*perienced 

co.lilbutign, ta hoth •01 - -11- SAIFI 
6¥ a custorna, 

rn£]-lh-•. 

Sys•em-level reliabilil 

The opp·©och exp aine¢ obove wa• •ised I 
ca culole the freolislicollve.poled" SAIDI ond 
SNFI of C,7 Power'semire netwar< @eplited In 

...7.......... Fig,43 Ihisincludesrrorelhonlo.subslotions 
073 busboo). 276 dokn han/Drmea. Aa.1. 0• 

£-1- insiolled copocity of more thon 10 000 MVA, 
0 6 7000 km 01 MV cable. 1 4 735 lood 
centres ond rrore tic, 300 000 c „Miners 

Thls expeded perlormonce wes used lo der,•e 
Fig. 6 *rooch .0..1400,lier, #•ve +DexpecredUe•66=.li Ihe ·cllov.ing FIL able elli/,Ve dprision 

•,JppO• OUICO•leS. 

FRr = Tmnslorme·loilurerote(ocec} FR = T-is"„er·ailurerate(o'/0 0 1.fo:rned saling' r.ex,04<perorrilce 
FR = Coble failufe raTe cc/km/c) F# = COble failure rate loccike/9 I.els'or·neretive„o' in/mlg of 

level measures su•I, as SAID. .F 
" a Fuse lilure rate I." FR = Fuse lollure rale .... elc I 

FR. = Isololor loilu,9 rote {occ./a) ER,1 = I'llal.kilu...occ/0) • 1/tormed the de.lopr'.1 .f lilli- 
CRF &/mer,estoration factor le,c! criticolily mops ' understond which 

The unpianned SAIDI olgor,thm !5 similar 10 nelwor!:8 are perfcrming worge thal 
Ilip SAIFIolgoriMw bu*includestheoutage L_- = Tbesumolthedisoa/r'ravel expectec ond¥,her• 10 10,„ /08 *or and 5ect onal,4 /im dJro*ion Tie unplonned SAIDI algorithm bes·•ne'vork pertorn,once improiwer· 
lor c feeder with ·uses but Ii.hou· reclosers Mniue, = The sun 01 Ihe bult Ind return' 

similar pro/clion devicasi, is shown fron'fornerrepc r (or 0/9,1,4 I Depermine lie inpoci .1 differenl 
Ii,ne 

i, /7 6 Deric>irnor•ce Improve·nent Ir•ier.entions 
Rhme = Tbesurnoflhelou•f« coble on Ihe ne-work 10 M,2 9 'te developmenf 

./.•. •[*.r.L) + I'Fus£i•FR. •epairo•c-ci'irre of an improverneil slro•egy, •,jnsidering 
C05· ind perlormonce in·proven•en· troce 

*Di•:.r, Ahmer = The surn 01 tie Icult lindfuse + CE ..0,31. r OIls. 
fepoi.aidswilc9-i.e 

+ [(1 ....FR...imel Eoch 01 •hese decision 'ime, =The sum of le Gult fird, iuppon oulcomes Is 
isolalor discussed 'eocirondswitcht,ne bfiell¥ oclow I#ni;es..4•'flmeF 

+NDisa•FR.Xj?t•in£,n) The tc-ol oulnge dura·ion thct c customer Se.Ing pe. 'morice #rrgen 

experiences due to ©mages on t 'e MV /der The m delled 6//m lorget outcomes 42=.r#4:(1-CRU. 
*re 

01 slherefoie Ihesuniollheoutogedurotions used to dekermine Cily power 5 perlormonce 
experienced dueto //,red ond Jrpion„/ m•els•orthe ,ie,# financiol yeot The reolis'ic where. outages. This Uwn m Eqn 7. des.gred per{(]rmonce wos Im thon the 

SW'Ju..I - Urolonned.ID ferospec fic < == SA/Di + SA/Di [7• 0./. per.rmo'/ e In 2012/2013. but 
feede, 

whe'e· £/mes'go·icn •nd ploirin s reaui,d 
Cob/e - n.lai c•ble le g# of leeder to improve the pe,for''Te 01 •hose le/M 

SeD! i U.*Ined SAIDI for' specific 
(km) feeoer ,••h,chac•ual perlorm©,•ce i• muchwo·sethol 

Ihe raolislically mpeded #714 - Numbe, cf Irui,s.mers perfonrance on SAf/( •, - PI•rilied SAIDI for o specilic 
feede, fe,ae• Cl'• Po.ver Ihere;cie considered o phosed 

opproach. whereby lille'©,•ement to"/she #Fuses i Number olkse•on leeder UU 
expe#ed duet 0Jloges desgned oerk,rinciceevelisockevedover' 

0/In = INur·/r of iso ators on feeder ©, ·he MV leede's live-Wor period. Foi •he ·irs¢ rourid, a 5implishr 



neor improvementfrorn GeexistingpeHorm= [evelsk)thetorgeled 
*orn. rce levels woh used 10 * ine the peen ancelc,1 for eoch 
lironcial yeor Suth u pho„d cporooch is il .,stroed ri Ag 'Al C%error 

band Js Jh[)·,9, b Occonrl"/ u•]> [hoogas J,1 'be OS54,m!]£ 0,U 05/00' 
[07eoions' ietwork/to. 

Cribcdrly r™ws 

THe acual pelornonce ofeoch indi,iduol, modelied feeder wasconpored 
10 It. expeded modelled peflornance A n,/hod 01 :·Flolive comper,sor •A. 
m used lo llog problerrol Ic leeders. V ious uss mpt ons l,[Miuil#101*4al1i6D.W!21•• Mre rf•de in 

flle modeffirg approach and therefore sor,le e•rer *s orlowed belween I=/ 
Ihe actual und expeded SAIDI I 'low for dikerences Ihol could be 

inusedbythem©oellingwumphonsoild/ord/tode[ encies Aleeder 

wo• 1/gged i,s p.oblemaic ©03, ,„he repoied onnd SAID w•5 me,• 

•hor Ihree lines trle experled SAIDI Th. opproo€h is illuBtroled in Fig. 6 
All leede,5 der•li•ied Ihrough this approocn were highlighted spa·ial, 
Indadice·# MIAF' //mdevid Ni'or fiam/s 
mop Ihot le proo|pr,intic leecers ors ge'.raprilcully -uped logether, 
highl gh•ir. portioL lor rrogrophircl ureog 1!·al requle iperific Focus in 
©·der to improve ibe perlornicnce 

*I of d'Here. p.ornionce in?pro-men, ime.en[ 00,5 

Cily Power ha5 IdertiAed specific performonce impr©yement l ierventiors 

I i.prove,he p€*rionce I iheir rle..' Thesimolifiedopprooch wo' 

usedtorilodelthe ex* W pe*munce,n /.»emer. 11¤teoch nh•,ve,dion 

couldpiediallyliave Eachinteiventun,"di-sed brielly WIM 

• ...........irle 

City Power ib curianlly experiencing a longer dispall h 'ime tk,w, c¤rl ¤e 
reasonob, expecled I· is est,r„oled ihol this dispotch Molior con be 
reduced by 0[ma/ 90% Tfie nerlor,0 modelled v,ad a alspath fime / 
12.5% of 11,8 cu gen• est,rnoled dispoic# Ilme· 
• Suri 'st bre lib copccily 

long Ouloge ourations ¤93 curier,ily being e,perierced with coble .Its, 

dve to limiled copoclly m 11,e ,¤ble ts/bronch deparlmen! If addltional 

coDocili • bud! Iri this deparlmE© d is surrnised lot tne cal e repoir fr 
du.///con reduce b¥ up io 50% 
• 'prove ihe cosiomerres.'110. Al€k' (.,0.00 

The City Power new,ks have o high level clkenne"r' A large 
* nenlage #•ef 005e inter,wprel] by an ©ulogecon lherefo. 

PIg 
supplied •loan iniefc©,redo•»hile the •leh·York loullis being repaired 

0 we,er oper"/ do ne 01*ys moke 11'e of these inlerconnectors MediumVoltage 
e •0 fhe Iddihon' efier• required wl* flle:mYchillgo' 5/ r,ek'ks. A Powercablesyou cantrust 

M nor,0 wos modelled wnere tne cukirer 'eslorolior factorisincreosed 
.m 80 +C 9596 os© resubollhe '-Fecivsopplicoti©n I ir•erconnec•ions Abprdar/Cabes, aleadirgcaoleianu.'e·51nce 1946 brings,ou 
The modelled oukomes / 1•ase inte,ver,lior,5 0, she- ir Fig. 8 Th madiurnvotagueleciricratleof 

and'eliab!;I trehighesntandardinqua,ity safet• 
fgure ghows -hai,ha ideadied inie,enlions can reduce le expectad 
C,% Power,Ailb, 6796,1 0]l otherporornelerscrekep,constal.1. Cl, 
... *perinsulatedleadcove,edgPILC,cablesandcross,ir•edcolvethyl ne*. pe.rmorce Ing,nee. col we #hese results I loke ene (XLDE• cables Ore use3 in ma, Blecrrical dispicuticn and 
€]rl /Crfned decision on wheie / 9,est, irm order to improve neh•.or• reticulatora.,icationsindLdrg 

• Miin,Clpald...) 
pet,glarcagoH,g ·orwerd. • 

retaroencv •©r shah MininwspecIalconstructor•lhwaterbloCking.swallasflarle inslallalions Summ// "dion,lusion availab]S) 
• P....calindustry 

he vol,0 & 11 . slrriplit/ nodell ng ®P/acn con be exploined • 05 Windfarms 

folion•: 
181 A Bartara Rea d. Elan ds 'onte In, Ga uteng 

B,under,andingt.Freol,51,ccll, e*pected.designedlwl# performonce, PO aoxle/Eder.4/Gau//1610 So Uth./. 
resourcbs con be cof,eco fccused undopplied / make / Ference whee Tel+27(0;113968000 Fax+27(0,113968010 

.,wabodere . za 
le mo/ return or effol and Inves,ment would be achieved 

Abhough o hi,4 le,el of occurocy is 0/opied using Powerfoclory. Ihis 
simplified modeling oppro,/ e-Wed Cl• Fower to dete.-e the 

•MCM••Dr 

expected •as·de,Igned• performs o• oil lheir nel*orks in less hn A BILSAFE CeLES ABERNRE 
•OUr moiil•s ond with o relot<ly low Finon<,01 ilve•fmen• allfol -nOUSE 

...r 4,ppl-,0 •aucar lium Driven bv Powertech [1 



I 64lhAMEUConvention2014 

possible to develop coe· ord 'ime·eile=Iive 

4 *1• 
whol if Knics ihot con supporl betlee. 

info ned strolegic. executive ond toch,/ 
dec sion.n.ck.,19 •bou•nert,04 performcice, 
in eslient decisions anc fulure potenl a 
ne-.crk develogmenis 

The Ippreoch developed,6 generic in 
m bre 4 1 hecpp|lec Inany eled•,/ 
digribu·ion u·ilit• with o re'o-,vely small 

-* investmentn terms of •ek,urces ord w m 
m•r,Ing| delailec •echn ..1 ilornio,•on 
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City Power's /akehoiderS' expeclor,0,15, nowork pedormence. F . Brown, 'C•0,4,c Power O sfi,6 Ji,¤n 

Inmrmee decisions cor, 6/ mode regording The oppi©ach higflighipole// deliciences Rellabilit•· s.con. lilli CRI .m 
N•vork. 20-2 poinpo• design c)ion/5 0/ cop,!01 ond „, nehvu,k ink,no*nand dot This dok Is 

retur.limer. Indelinerl requirB/ents te cuciolforpropern·•r•ge.entof/ene... [B] RE Browr Ind .M loylor Modall. g ./ 
trove such infros/uoure pebor.nonce levels impoct of sub91.· ondconhelpgu de/ons/improvespech onl ori dkinb•tion /1•b lil 

JEE£ fowe,Er'imeeip' Sor# 1999 winle, I eipected I.. elemerts, which n turn will also wit .1€h meal,rq, ,el 2 
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Local government develops technical scarce 

skills for road to professional registration 
ty M,iuier, Bukuta, Ne'san 'peril joy ////9/ 

An overview ©f the Infrastructure Skills De,elopmen' Gran' ('SDG) Mentorship Programme as rolled out by the 
Del,arlmenl of National Treasury and implemelied by 'he Eastern Cape Province beneliciary municipalilies in an 
affempi lo professionalize ¤nd streng,hen local governmen! skms,/pachy in order io ensure susk,Mobility and 
dellvel of infruslru•ture· 

61 W, Atric' s de,ode' inle democniv Cat•gorr 
hals meda signi.icon· progress in 6011, 1••-••-••ion 

economic end s©c ol developinent bul i Te,hni,ions 1 T„hnologil 1 Enulle- $ Arli- | .her 
con-i• Je' le foce diff,=u t chollonges wl'ki Enginee.•no lield 
respect fu p•.*bener qunh:, er life lor 

Elsrtri•¤1 ell,Ii,eer 17 Ew 18 
I pecple The Departi,iert ¢ Coopera·ive 
Coieroonce ard Tradilionol Alfu, fs COGTA] Ci. ..•Ircoring . 37 

hos highlighted sbl|s ,honnge and technicd Envir•,nm•gl EMences 
caoacily le. fockil00@incers, Pecore#,5-s - t. 

GIS 15 
and or,5Qns oss' ile of-he .roblemsthotore 15 

hindering rn "Icipalll,estrum dewering on Quenliys'.evo. 4 

infraslructure Thishisled'ofreli,·rop·clure 1•niector,d•o•••ucH-mor,Hgmn,nt -2-4.7•*64> 8.<.9 ' 4W·· 1 

dem ioforing ink a svi 01 Acpo ' Thus, 
cen·r¤I to the success of go,ierrn·en. ;1. IO• pl JIWU 6 

inoranemen, 
2030 i m will be 'o build end aevelop 
odequatete¢hnicc•Icapclci•,ino•ca, lorlc•ul CQ,1$.Ction heollh 

one s...icer 1 
* 

governm,nt lo dei,ver and 
=* 

*in·rn5Iiudure•erviCeceIWe7 r....rty •luctilli =2* 43*7 71?494...421.t':4=imp 
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ducedc ne*granilormunic,oolim.i·h PhnMi, 41••1*V• ·04 • 
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dclive/of,r/as,rucure Ttegra gallged Mi;on 491&. 
/ tne •01,0.01 oul, ornes and is designed in 12 

su•h o %' thai il supt.* Oulcone 5. - 

'kil ed a d cipob e workforce k> su Dporl M...h 

an inclusive .... pol ,0,0 0 'corme 9 Mumber 1 

A resions,ve. occounfatie. eHeitic ard - 

eficie•governmenl »leni" [ 22//Illill'll'll'll//Ill. 
••e l Dehilsrequrair•he E®ernrone,35O5kd44404,* 

It !3 one of Ilit, slrotegic SLopori ,·•tewntions 
onc . 0 *Inoble sol,ilion+D sh,H f•m 
gop filling pr"k#¢"44'eshoxege 04 
co•p•tenlond co•ble, 5killed orofessonols {./Mi .oueled lunding From Notion' dec 5 on was token I heve ¢he proq amme 
I. the but .on.ne' Th g grol oils I Treosu7 6, the eipansion of Ihe Eectncit, nl•rogene/supportbased,INMAM 
5 Jpponing the governmen* dnve I encouige und Energy Directcrctes 5kills divelopme" 
•JnIC,pO• lies lo enguge In p•Cesses I Todote•tbe progromrne 'syelde*dprolound program,re ond l imp[emert¤tion of th- 
romning the b'Ill envin.ment 'i ./. 1/ m A ct NMBM, polticti arly,r providing "e gon· commenced ir /7.07 2013 The 
W 'g ord 'ther,nves,·nenis or,dtl}ecrpotlon necess,• copecity ,/ (,reos c,f scarce sk•,ls 

NMEMisomongsttnefirstgran'recip•'st° Theorograrr'neh¤5'ec'Lted 22 „,e of,obs for newly Quo'iried groduo•es. /1,615 0 'Irr,lernent Ihe 6/G Mentor* Frograrnme 40 
grod...49 t. 

schedule LI.fros'UCIL e 1/1... proiessit' m ronl, known os "e n ..6/.Capefre..e eleclrical ·echriciont 9 Developmer,i GrInt(ISDI, ond b moin con*ion Droleo 
Tne roll·out 01 Ihe ISOG Ventorillip •anagers, geograp'•cu L.ormot,•·,science Purpose,5/in lilian,0 ....10.,5*6 

ond en'gineerE n Ihe bu,11 environment u/d progemine ;•tn•Eos•ernlopenecessiloked 'echrologisis, c,d eve 21 ov,i lechr,Ic, 
#ey become Fls=# MIsered J the es!•11}!ishrne•t 01 0 wogromm/ bul'sors. some cf which hove b een *. 

mgrlsec prolessionol bodies/co. cil' management supon oilice in the province. munic,pol,40· Jst underfooryears 
The NMBM, con„dered lo be ihe forprunner. The IDG Men'orship Prog,o·r,me del,•erob&= - 

Background 4 requelted to olo provide /.0*C m been ir'corpototed into Me NMBM 
In2011'th'Ne•ooMandela Boy/'llcip/1% sumi To 0/sr 'ocu; m•niecIN,es and 0 1,regro'eu Dewle„ent p lor ((Op) 0. 
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Se™ice Delive™ Budgel linpleme'·It on P ,n men•eleet the slipuotec corrpetencies Progra mme successes 

(St)81721/ ihe r,•rk, Mac orn Term =xpenditure o ic stando·05 sal b¥ the re,evont oppl„_able 
Frimews,k Progrernmem,n[]gerne•3Jpport IM[b'J' period commen-g J. SICIL'C' bedies/ccurcils 
2014/15 T ·,is hos been done in eder 10 • Establ shecstrotegic pannersh,posE/ste„ The programme supooft teorn's oresence, 
fronilor s,ccesse: ord on¥ crising cholle Cape las municipalines - com•lemenfing ocross munic,polit es hos oss,sled them in 

eoch of je nun,cipolay·s municip•14'9 5·re9g. the tund]}ion f©, strolegic /vel, ord ly,rg the b progrc•me, 

• Deve .ent + fron./.rk 10 undentcnd the ...0 mulicip/&'s culture :Inc ensure ·hot Nctionol Tre©•'s peMormonce lop 90 
,nult, ororss,orol 1-nee5 Ir the policies. end ensure that *he programme is indicolors ore acneed o 
mincipolityenvianrren·. 6 1, entrerched, orrong' c·her hines 

The ISDC Menlo,ihip P'/grollinehos lh·e . Appfc,ct of 1.0,-g orogiomme bi 
Aojec•novemence crticolconditions©Hoched Mit profss cial bodies/sto·u'll Counci s 

• ./iring. me/tolng an¢ cooch:ng vdhin Ihe profession speck :luters/ The mer¢gemeit frornework u5ed lor 
w¢/s'recn u be es" Ad. prov,ded 4 accrediled se™,ce i= fotion ensures Ik•r m JnfCipO•illeS 

providars ond Ieglilerer ....Icill: I Incorporolic' of 15DG Menk,rsh,p 9dhere•ograr:te,dilans 
in the built environmerf, le troi,ing Progrornme to IDPs. perfo-nance 
prog•e,me, shoul be da'ejoped br'he ndicatrs md worl:plice skills plons De,eloprner" 0'ccceiereled 'rorni,ig 
how mul c polity cpproped by therelevor· AWS 1 01 le 0 v r cipolities. pr....l.I 

prolessional body I Trlin/ng prograr.ine Is a igned 10 51'clegic Folne,ships .,Ih proff.'510'01 
• O. corr•e.em'.01+De,r-roinng,J-J' sui·at»Ity 01 troining en,r"mert and bodies hop ensured siond #,501 on 'f oil 

required /01 /ese grod,ates register os eK,hling r·O•eC5 training program•es, oilo/rg ¢orseomless 
condidoles Ihiherele,0/professional * Tio,nIng manogellem is cen#clly Co integriiher as per shpi.loted compe•,cie5 

body go •hot •hey ore pro·ess,omy crdiated tr levewging mminun and sto,oards se/. 
re/1.eld ./ competion. tirnnic,1 inpul frorr, differe' 

• The *'ing 'gron·rne is oversee' by muncipolitie5. Srotegicpormers 
proies,/nolly reg'Slered rren/ors aid • Qua 4-uron/,sdcneprlor·o rcio,Ing Workp|ccs ex-rience E orovided b¥ strolegic coeches nlhotrespe liveprofessionord fo fAe nexf a•ed o f f•,•i•g - asse=me•1Si 
'e orofessic'/ body will ossist Ii·h Ike ECSA (21 lorn. (2 3 trciring and PC.1 ne,s /0 pronce sui-/ble trcin,l optiois 
queli•095urancelharel 1121. expererce '-ft lorm *Orf, SIL to neel the st,0,1/ec competencies cnd 

Andards set by SkNI' bed,es· 
Th [SDG Merilorship Progr.mrile is guided ' GO ve,•0•ce •ruclures I p\oce lor 
and „/0-led b, o steerirg corrm,·tee .hav monitoring and rep*g. /nier·mvnic,ochememo•ndumol 
is composed 01 *tut" council und secto' • Es"mished st.teg c relationship will urder#ondirg 
deport,liefils. Municip#Irlies ex•erral goir access 10 polnsrs - Eskon, Dep¤mne,11 01 

Public Works DPM, De™'rneril 01 Ruro nthe Eas" Cope PrD•vince Ne •on Mon/la 
addition' profeisionol wor<krce ond thus De·,elopmeniond Land Refo m. eli 80' Mu'icip/4 Lulchor , Ditlr:'Atikipa ity 
enhance productivity ond el·kier y wi,le 
•he g,ooue• ougneot le,• quo•,jico·,Di)s • Appoint.entclnenlort fe·allt.inees anc B.11/Ic} CIM Munic.po ity were grnongsl 

thefirst municipolilles to be recipienlotlhe wilh thee,¥ Ind praclicol experience * Beh/,icural (}SBeSSm.ts for addressing 
Du•ing training mnicipillies n un follow non.le:hnicollroning cern petem i„ond funcing lorthe ISDI Mer,lorship Prog'mme 
s*ructured life kining pfcgrammeslho, mee· Ihe skills The g w we subsequenkly ago g"ed to 

requiremenls c'the rel#nls!:.tulog cuu,kils 
Upon complelion o•Ihe iroi• ng progirrme 
and wher grocuotss ¤r,succes5 ully regislered 
as profe•5,InD 5 wilhin Il eirrespective fiell•' 3*i• 

-•cipa|ities o·e expecled 10 obsorb then A meeling wai held wilh *. ragi,lrailcn counci, 
SACPCMP •mqi •ees le 4-ih'eaYe•/ 

Wil/heirrespect•velields •.1•rcipal,lie50,8 I ./* /. */ SACPCMP Ogreedll pe,j gi©ju••e.eJe•on! ,rod,col e•pafierce lor 
expected lo sk Ils tiot hove 05,1• ir /1,ull' copilol,e on Ihe •0 0 pl,nned cond dole Diog,0 nine I -,0,atior meli,ng 'he• wa•, be mantorihi* -**re Ihottne 
be r developed Fl 1 eligib e 1© •g,•e• • pfofes•:ono 15 wi#,ir ihe ca•• de,•t up,ode te proless onol co•egor,e• furdin¢• Period w·nlihes/lohedl....pericd. 
Eastern Cap, /DG skill //6 

Detoils regord,ng Il'e Eosten, Cp ISDG skills Menine' 10 Und ·-, own ' ·Tech S' Jd,s so 1.1 Imel IheSACPC/Ptrn,•eesdoro••0•el *¤n -u,·e.. ..,ficolioi ond *i.co• be be.liwible seen in -oble 1. B ·Tech ..... os rei#/ *le ./1.- I ragi.Ir ... Iha council 
A€hlevemen' 

P,feisio•aliegi,trolionlhago, ECSA•equire, 
#e ISDG Mellorship Progrrwme hos been mel,te,3 10 5vbmil c p.o,ecl 19- wh,dh •·•• wer• The rnenlgr• 11™ &01 · =ra•pmrder,ce to Ihe 

resp-le 10'40,n le4.1•.,h S. * in opera*io. =*.....,7ts ,• in ihe Ecifern Cope Pfovince ......; 
ond er.0,1•hili4 0{ ,•ch prolee• coL d po. /*/ I' l.*./.I p-5. 

for 18 .onls ./. ar ' as a resull, le eholl•Agi•G 
progranme deliverobles hove odvorced to 
the operalionolisolion and rroqi·or,19 01 Rgining :s =64 w·-d.oled I col•r fpr all Troiningts®•per•ive,| 1dividuall,do•d 1.6 munil li' .rul li.1. ihe E.am 
le prolkt Implerne'lallon The moln locus w•. tinvolle.lavel oAd.ccolmode•on 

Cal Fo, cosisiving or/dced *Iii. 
15 currentl, cn providing |ea ·rer guid•nce, 
suppo,1 o. ensuring tiot .vorxplace Iroin ing 5••ng I ,/Mouice, umongs- munie,pal•,es o. 

Upir•MI Pfocuromen• of lioinino I rk,d ·0 1. prcv,des OF,parlunlt,Fi• logo„ compelence Suph eh•Ir pfore5sa•racumheis•mee1dl•kA •01,ir• plan Anin,al milicipol •greeme/·10 
through evalualion, consullotion ond ./LI....•Ilioc Jfe loinalise 0!lobor•i695 'rnongs• Eailern C.I 
implementchon ci work The iollowing mur,Ic ....h,ch M ie<,pluni, .. .% 

...... Ind ./d ac/Iies hove Mu·ed IHE,· 'a /*d 
training ond pro·eisiong, -loprnerl 01 .....•,suf #le'.i. 24*.les'll.rdion•ons 
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King Sobolo Doli,cyebo District V•ricipoli-, Business comnunic'+ion Iills bece,le: necessgryloslnkepoiller•i•wilh 
and/Irec/zoDis•ccIMicipolit, el. ore/*clion skill rre'Ings 'le'publ entiliestos....nirig 

ond ,Djnu*e lok,•g, bu•iness writ ng 
W•,Ist operoling their sepgrole p-ogra.mes S<111% etc, Host municipalities and enlit es hme o be/er 
*e mxipolines non,90 0 / w,ihir h„ unders-anding of • nfoffnal deve/prned actions. rn,irg iequirerre'li 
p·ogranneslhey hod WeaKnesseE,vhich recognised by prolessional bodies in lbs built Cooching •ocuss ng on prevented them, 1,0/ 1•|1, pe'|of„•,ig /Heir er. rer,nent communicalior skills 
oblig/ws Ind ·hot among„ them, scne 

Coaching locussing /1 ©rgon,gational The proGremme na ·o be aligned to /he· •,mic,poljj:e• were s•npneer in Qreas ;bey commif•entaiccompbonce wpocity ovilding prcgrommes in locu had weakresses 
P•lec' challenges ond remedial goverr,ment,such oslhose progromnesdr,ve. 

Ar agreernerl /0 formolise collebor' ioris 
ortions by bodies like le Vunic, pol Infros,/ckre 

ornings,Easlem Cape munic,noli,ks to #de Support Aa®V (MISAI ond local Government 
end utilise e„4 c*herfs ski / ond resources /010 i. oftne gro,e/challengesind rerne.1,/ Secor Ed,coticn and Trairing LGSETN. Ths is 
wasconcljoad i.Augus·20'4 acic,scar be geer „ Toble 2. 

to ensure •i•t there is no duplicolion 01 elfo,t 
8eholiour•J .sses•menjs For Ke, progrommerons'dedon, fur nionicipul buy In' doc cu"hili • lier-4 
non·Mchr i=*g I Incorpofating ex,5// per.crent •onclisten 
Engineers ploy on emplcyees. imoortan· role ir o Ficte" 1101 cre key tr lie svccess// 
notion'sdevelopmen• lahenewmillennium' 0 Minimising duplication 0- e{For, A implenerwion & the ISDG Menlorship 
engineers "8 to face new cholleiges, governinent 

Progromn·,e m: si/ prin£;ples. cred/le 
whchreque m,han,ust•echnicalsklls. , Deep cos,deral,cri of ihe Iran,r:g dolo. folili<al con·-ament, adequate copoclty They 01 expeeed to Le More ved,le ond eiwircnmni - des gn/cor"rucion, 

Incinhiria,ce (humon Instrutional and orgoiisctionoll, ./.es, essentio| lor·te='ncol 'ki||s cs 
caeq,* c* e#ecti,e moniter,rg 093 fhe·r work icope will requre hm lo daol , Forraising #eklegicpQ,ina-hips 
-luatior, •nor,·Mguous •sessment criter,0 

with prolessionols il v•rious discipline• • Profess./bodies lo be rr,Q re oggre 5sive end cc In wmn urde·siondin g 01 goals, /rg els addressing 'is iss'e 01 skills mismotch in gulity ...nce 
be/Ben Ihe groduo•esproducac oodindicalors / inslituhor,5 • ...lining'Inoustroiningin•erven*In' 
of higher learning c/ ·he requirererts The roll-0,1 01 11- ISDC Menk.Ehip 
of • indu// /8 NMBM Pos incoroora·ed "relonst·otely-trlin'/country Prog·omne has hod o ing,ole nr 1'[:Iri tc refoll ond posilive 

behav,&/ Masiments for all groduates impocl 0-, accoLn·ob N'y soending ond 
as oort 01 i. implemerrotior slro ag, for Le=ans lecmt te• ce de,ver, .,7 hin localgeve rrent ond 
the /DO A corrcetency Ircmewcrk tor 

The variety of skils /8 creofed in Ihe experience goine, and ccpor,# 
eoch p,olession,r line wl the provinciol programme 

necessilated ,he 'eveloped engogen·ent wil 65 ine o solid {06/QI,w for inipoci 
and local governmen'rs occupol,orcl respective profession' Dod;es/councils Ind d ve. ard ¤ligrec capoc,4 taildirg competency Iromework oic /1. dicic'cry 
was developed the to provde c personol pack¤ging 01 diffe•ent rules b each Acknowledgemeni 

due developrren' Dion which will ossis' 80£4 to the noTure Ind eniple;:ily ..•/. 
grcdu'le in Iheir Ki,ing 61 the 'rotion of -his includes 

Tke lincing ollernot,eeniplo,rnen' a•thor would like to,•ank Ihe fellw,ng 
role ,'cyers cl #he ISDG MenlarsA,fl in 'reas where tie muilcipal f,85 ho'ie 0 'Fe me,lorship progrcrnme. 

challeng,•g Prog•on,·ne: en,i,·onmeit in doirg so 
The oer,000.Jial ossess,9.ril• 11,gligh·f·d the • ProleD Maragemen, ON,ce 
f©[towing gior,rig ch(Ille,i•,es There 01 obou, 32% / Ihe NO,PeSS JA le 

ISDG Menforshp logrom,re who • ED,te-1 ore nol Cope rrunicipolsies th.2 
0 24% 01//ents Function,ig belaw hos,ed 1,1 Ine In ihe„ respective municipal:ties 00,t:,paled os progri•n·,le, noniel, 

diplo•o 1•vel. Nelson Mandek •ese Bcy bic'pol•, envf,¤,•men•S *rll •c• be oble 0 # 
• 16% learning polentiol DIsobelIw sufficiert Lukhanii Distrio V.unicipo 4, Buffolo Ircin ng e•pos=in prep{]lation 

diploma le•el. City Metro Mui,cipoli y Ki. 5nbo' fi,1 orofe•sion' 1 :aglitiatior, They ore ploced 
• 3696 below Dohndyebo Dis·rict "Brogs In'o•,ca Municipol ly and wifhredevin'hostempo/,creth"94- 

intell,g Allred hzo Dislric¢ Municipalily ence Clo5e p•¤nitoililg os the•e gre o|so d,o||enges 
• 24% below average "glish ve/'1 in streamliring whanl,eyare doirg/efe • Deporimen' of to Noll'.01 TieuslrY 

for reoso The progronime def,¥efobles crea·, g ogd providing the gron' 
.Imp|emen· Ills progromniel. the • 42% below ru lieric r"5"Ing t , Thetirring ol,he p'©gramme is ele¥anf end Eastern Cope. 

• 39%belowaverogeo//ractreos/ning. /e need $ provide troined ond regisle,/ 
prc•essionals Is enorrnous References 

In Profes5,cncl,•Iri•' 0, crem' lo oddress Ihess chal•erges locol go•efnmenf •eculres a concerled 11] Depoitmer of Nul,oriu•Tie••Repub c¤{ 
le follow,ng develupmenwion5 60.8 been effor' cnd cmmitment {rom South Ajricc Guice n. for. gowernrilen•, Implarnen•ohon 
incorporated ir 'e implefne,1+0•ion of the 

relevgnt enmiss, profes51'nol bodies of 
t„idle ...ructure Skills Davelopmeni Gionli 

ISOG Mentorsh;p Progromme June 2014 private sector. The •sulls of sk,115 devels.ment 
I F..rn.|cavelop....'/1,0,5 [2] Repub.....Akic© Divisionof...VI cur orly 68 reolised In the medium /0 Bi( Goverrm,nt G•ze•le No. 37337 

Teom de'0'•prrenl interve/ion to long ·erm, 1 8 oller lie grodwies have 2• FebrLI•r0 2C•4 bi/, molivote und inspre as well stislied the re",emerts of ·he rel""t 
as levalop leorn.ork Ind teQm Contact Mvule.i Bukulo, 
A•cil•ation p,clessier,01 bed, skills Ne son Monde I. hy Munlc,Rolith 
Emohoral 't/|!lgence lote•ent,9 Unlikeother,Ider,lshipptgrommes. ncte,er Tel 041 392 4111, 
(worlshoo) municipolir, has he =paclty lo hog ¤nc t nbJkule[®mo•de •mefrog©v zo 
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Countering the dire shortage of technical 
personnel in South Africa 
br.r• .... i,/ed ;nic•fore' 

This paper details several challenges being laced by thepower Induslry and will highlight how Ihe iudi,ious 
use /1 lechnolog, can miligale agal//1 Ihe damaging delaysioused by resource shortages ond offer solu,;/6 ,/ 
the elearicily wommission and distribulion Induslly· 

lp#erindusl/,5 1,„da, pre„ureduet solutom/Inggo.9ht·odow'ntheligh'of/0 in particulortbe:led „a SETA Tobie I 
'e dire 5,©Mage ©f ooprop"telv qunlilled chollenges being Iczedl in every engineerin' 5,9. compon, response' lo quest,or' 
lech9,co| pp,50nnel F-om arl, m in, dwip Ine in Souli Airicc im*noii•ie, ruispd regorclrli] the effeclivene6• of S[TA, 
eng,neers,1•e rldu•iryhnsseercdecline,n ONernchve 5,!utons hee tobepr•lpo.ed Ii= SETAsarecoingn=c.,Ob a,cl••a 
nulro'" 'noking servid delive' 0 ve/re' and Irrilemented Thsesolullo, s h.,0 I 

5[TA; le doing o .... o inrge edent• 
and prese,1 :halle·,se mee• •he shon leml ec J,rementsarld bridge 

legop bi*- sco# of s•obl> FJ,[,J Highligh-ing tie disastrous stole of olliscn 
Mitigoling 111,s shorkge .ve hove seen en resourcesoio getting Ille lob•one. Porolinls Irair is i. Sou·h Alri=a's eleclrical sect<ir. Mo.k 
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