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Power and produclivity 
M,u·, abb.co za€l,artgrids for a better world" 
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Front CoverS!ory I 

Wireless field area networks in smari grids 
Inbriohor frorr.B 

Sman grid opplications need real-time, bidireclional communications between ihe utility's data centre, subsiolions 
ond uliliy devices ;n the field to provide Inst//1/neous Information of the nework's status. 

•relessfieldgrecnet#/6//N'llinksrn" • Becble'oprlorilise 'oriows'pplicotions Secure 

metefs end intellicent elect.enk d•ice5 •IEDs' I Ensue relio. Cal communlations A mu|t ·loyef defense. n.deplh approach is in le dislrib/ior sYs:em I subslchorls and by autornat,colly using ... le pcths, implemented o,Ing erroedded Irsec virtual 
Iheitilir"sdato cen·re 'Ds ujuollyconnect channels ond •re¢Ue!1cv bonds lo foule 

around'011Jres priv¢ke Actworks Ind fire.oll: RADIJ' 
dieectly » the FAN. in mele, generall, au¢her•icction ard AES voriky ©1 ercryphon 
uge I o.ver bandwidth ne»boL nond • .0 ob & m suopor o wide 
area network •NANI to comnui,(Me app icatims ond devices m. JSIng Indus# H,gh copoc,rond Jow stondordsond iole,cy 
Mod •arced outo•okion meteri protccols ig /DRI/e ]AM F 

• 
collecor thal aggregois dalo from o b Keep /01/ secure his orchile:fufe can s.pporl > 10 Mbps 

number of smart melers The collecton, in • Be sciloble throughwateoch rooler#*h 21 m3 latency 

lum, conneclo•he FAN Tne FANtronspons per hop 
Troposmesh ne-orks lorlield 

inforrnallor between NANs ond IE[)sa9d Ihe lutomolon applications Applic<,im QoS 
uti ity's core If nelwo,k The co" 1,2 nelwork 

con recis +0 the dato cartre, where the srrarl -ropos wireless mesh nelwo,6 from ABB These FANs wppol IETE end :EEE QoS 
grid| 50&"Jre 5,5terns ore locatic. Fig 1 enoble /il tres ,0 bu Ic oi,e nelwork thal stondcrds in /di·ion to mesh e,+ensions to 

sno./ overoll ne•ork orch,tecture nqnren'9scorn-unica=5 90'Ism/grid deliver applic,Nor,·baied GoS 
appl=Q·ionson¢ 5manis FAN5 bosedon•M 

One neiwork. many applic*flons arch Dis•ribufed orchilejure tect Jre pro/elhe following of benefils. 
M¢n, ./Ines implemen· single P.ose Si,ce •hey 60 not rel, on Q centro:,sed Inle,*rly/Open 5Io=I 
commun,collon• in their dIstilbu,lon system conlro,ier lor their operQf,¤n, lunctions such 
d fore=pie, one nelwork M Smolgridoeploymen,requirescolk,bornlne 5er.ing os nwork optimisation, polh selecion and 
AMI onother 5erving o d /ribulion orec omong vendor: arc lechnologles Bosed or, rouline, ond enlofcing securily nna QoS 
(DA) und yet or•her 6.1·,g ubed fof mobile Open standords, ·heseFANs,rileropt.* w 11, Dolicie-'e peft -ed SeporQ.ely 
worWorce oulomalion Undied neNorks othersrr•Agnccompone.nts 

Sc•lobje provide belter return on in:e/me/, lower 
feighly opodowe 

ope.ting 005/ due + 5,0.dordising on fewer These A-orksscalet'lorge<overogeafeas, 
hondwere und sohwore producls, 4.1 obilily High res,lier,cy is ore™led win multiple wii © lorge number of u 5er; •r,sle,ring 
te.e. liollyrT,uruge I le network forimpinverl red„car"communico-ion po/woystoensce massive :ol,mes ot 0010 and orge numberi 
re ./h' lle ... . .... cons'.i ....re:gnosing|epoll.... D./rnic 'rourefs 

sacurityano cuolilya{ se•ice AoS] pollcies chor,- Belectrol. adop'ive norze ri•rnunit, 
anc effic,arcies Ullities con recp s,mlo· orido,•er/vanced RFreigurceri,m,nqe,re/ Ce/chsed=nagemer 

be·,efils IF 1•ey ¤dopi o one ne»,or<, mony techr•ques provide odied le=iblily A corrprehensive and sealoble network 
applicctionsmodelin/eir FANs. 

Muh,elelwork m,90./ment ./.m s pi>/Fts ne.ork 
Imo/mentilier end dimis'hon e well FIeld os am ner•oik requIremenls iese FANs enable the creaton 0 0/ple "going mnogement of key oe'orvance 

To ..cl many or/collor· concurrently, v,Muol nph•ork5. eac• with •1.1.0•n GoS ond ,ndicotors. 
FA.Ns need tc SCCbrll¥ pm|ICI., Completel' seureg[,ting * 
• Hove /g, do,o copac ty cndlow lo/ng holhcold:/rentopplu]•ion,and use.groups Summary 

As smon qi. -olve 'he lisior of . sell· 
healing dislribu¢ion grd,ho· efieclively ond 
eflicier·ly oolin=es suppli Ind demond comes 
*m,0 reall. lile'lige•ceond bidirectional 
commul,co·ion a.e key enoblers of this 
Wireless FANG, iman grid kis ocotec 

in /ilily da·a cenlies ond sibsto,ions con \ .i&11 colleCup.to.lhaGecondlilor,Tiu bri frori 11,e 
merl • Uj#,yco.-we-.AL„- dist.ibut:on s,/em be used vo cd//system 

©oe,©tion, au'motically reod meters, reouce 
peak leeds, inlegrole dislribiled generation 

TTer 2 Fht.•-*il™/Ike*Ni ond energy sloroge sys,ems, Droocl vel• •150 UQ.»call 
engage customers and pred,c, pending 
faikes, erobling prefertotive moillen¤nce 

T1013 Mo- iorern•: end plain r,g -I-h] 

Contoct Sh,von, Chetrom, ABB, 
Tel 010 202 5000 

Fl, 1·08/Jine...rhi*le shiven, cheiram@zo obb·com 
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I WelcomeAddress 

Welcome address by the AMEU president 
Iheegreolpleasu.e in welcon,rg /4 -helth//L Techn 
Convention nme ot ICC EN London. hosted by Buhli lit 
Metropolilo•Munic,polity 

I •ust thi .. ..ill el,oy mgr fine with . Ind -hol he AMEU 
co,ovelli," pfogm,Drile for the next three doys ona the ./hole's 
spons daywill ulfill/ yovre:,pectationE wontlothankthe 2013 
con,ention ·Morn for 'e,r effort in ensu·ing that th 5 event is o 
resouring suess, loking 190 cceount /,e increased cho largeE 
yeor by yea· To keep up ¥.im ·he sm rdards 5/ by ol., grecece,sors 

A spec,o[ ihor•k.ou rn JSI go I our o.hol cornmiree •nd the many 
soonsors chhis wonderkl event Vie clwoys say it and I wor·to so, 
il ¤gain, 0 would no• be p©5sible lo host such a profesB onal eve,1+ 
wilkoutlheirSLO.•01C nlhes•mebreotilwonttolhonklkeeuffolo 
C /'impo /7 Minic,001,9/or svpooll ng r.e os pres,dent ond for 
t•e,r financial..tion os tie hosl city 

All de egates pleose enioy mgr sto Ir E ost /ndor.tne con·ent on 
and tnene•rk,/ with colleog Jes Thar: youforyoursupfort/the 
AME L ond™, role you as delegoies olayto wkeour convent,©m _1• 
o.lors.ccess......or H,•ne 200#'preildenr 
Ho 'res Roos. MEU besident 

Message from the AMEU president elect 
11 1,1.1, c grill k.nourcnd privilegato welcome all c you to-he 
beaurilul Bufc,lo City Metropoillon Mvnic,polily, which holds + ploce 
in le cour" hisfo™ ss havirg bean named oftera river (Auffc'O 
R,ier]. 01 Wn058 mouth ierne Gily rive· poM in South *trica. 

-hat we bo·,e choser, Buffok. Cily Melropoll•o Municp|I·y 10 105 
1 5 yeA lecipolog, convenlior is *„ing w h-he Ihemeof the 
conle•nce wq,ch iks tofocus ouro#enl•ntokwi D. besl rn63!cipal 
eleclricilyutililie•09supportSoulh•flco'5 nlrastructureord•rvice 
delive•y obiectves. 

BuHolo Cit Ii<e many muAicipal ties ocross Ihe count,•, !9 •acing 
o number of infros'ructure 0,/ seri,ce ael,"ry chAnges These 
ors bindering ils obilip, to Incm. its cortribuim / fhe counfls 
ecoromic growlh gic pro•ding o be·ter Ide fc. 'll Th,6 5 cher all 
porl ©1 1he reoson we exist. 

Whilso„/i·im we con be proud O{tne grea' progresg we hove made 
inimproving 1:85 0 bosicse•esfor millior,AS'ull,Af·icons, he 
reoli•, islhot o s,glilicar+ perce,•loge ctthe ccvnt#lotion e,tlier 
sfill conrotaccesselecrictyorconno•offord L. Therebeourwor, 
43 for fro m done. The foct th I p icve al] M en Ihe time ·o gather SI-••0 •ur r /61EU •·e5,deni eler• 
heresoys,ou will rio• resl untileverySoulk A-ricar noiocce,5 0 6¤bic 
sari, es -hisinctdes odeige.e,obleando#ordalelectne,iy. 

I e counh'/s econornic prospe·it, ond i/eed its sociol mbilil, is 
he mporlarce of achieving tr,5 ob,ective cannol be 69derst/ed depen©* on our abilily te p w,de adequ/e o nd reli•ble eleclricl,·v 

A recer,1 *udy & ihs JCTGroduole School Or Busines• ave* I w.2 9 0,4 0 hou,sholcs 66- also lo businesses ™,ass the oillereril 
m=edelver, prees¢iwil conli v lobe o keyle/ureof le 50/ seclor5 To dc this, we need 10 'lor! b,2ing Innovutrie Ir, I uw we n 
Alricc' londscope unt i lil organ 501!orS f,rd r•w wo¥6 c•&0 virig Ihing...re go ....5/ unlike olhe, enlit,85. r,u,ic,F••Illyulll,1 /* 
/ e cho len ge5 kle, [ore. These. 05 you oll nolhoie the Know. include ogi ig luxury of wilhdrc *Ing ihe,r •rv Ices It con] Il,Irig to o Ner 
n.,5......,dits ..rm.Ir,tenonce. insuf·,cle/'.•'4 -d In€' b is /Her d flicult or ap, fli,unclolly viohle 

s<ills ard expanisa delici· w·hin our oponisQtions. a South Afric' * mony c /4 ore Gwore, .ohonnibuig // Power rece, 1ly icd 
endecmouroo ir•prove Ihe qucli• of Ide ofils cilizens oic coitinue lo torn"age illegol 5 ke action b, I"mplogees w o wee protash, a 
be too of mind for{oreign difect,nies/ment. il hos Deccme pressing 
.•es re50/ Iheirchollergeg C•linvedo'pon•9 
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I KeynoteAddress Day 1 

Keynote address at the AMEU Technical 
Convention 2013 

by Do Wo sey 6,00/, Deporrme/1 01 Energy 

A good working relationship has been established be,ween ihe DepoAment of Energy (DoE) and Ihe AMEU, and 
this long/anding relationship is appre/¤ted. The importent role thal the AMEU is playing, not only in keeping 
the lights on + o munnip/level, but alse as a prole-ional ossocialion /hat is oper/ing on different levels within 
the energy environment, is recognised and volued. 

-his is reflecled 0/0-oc·thct B M no·rendering w•,storce ol 
a poli·,co /govern..ce munic pal level.. ..ice o.livery .specls 
bui olso to be : resource base for inlluercing no/*nol 5tandords, 
policie; ondsfrategies Thisis rolon e•sylosk gi,eithe ever changing 
ervironmeleilher it has bee' politic£ technical, os We|| . 51¢turQI 
challeng-hotoreinher- w thinc I spheres of gove mirentand Me 
energve/v•nment 

-his convent on is tech nicol in icture and it is 'deres-ing to note .he 
,·urhoUS mema / be dekbero./pon during -he F,e ..0 /,5 k 
indicois tne chonges ood chellenges thot ore loced by /e e eclric,t, 
distributors in Ihe e countr, 0/ g obo 4 The Iherre 01 Suppoling 
infros·ructure ond service dei,very obiectives" 5 ve'y •c!*ni Qi• it 
15 good *o see 11,0· the AMEL is alter 98 yeort st 11 as relevo,1 ord 
c,recionol os a wos when ir wos e/oblished The keynole occlfess 
will focus cn solle ospec,5 -hot will k covered by expens in ·he 
respec·ive fields. 

1EP 

First, hvouldli/loshare Ihebockgroundviewoilhe i•/ecHul,e D. Worsey Bornoid. De•amne'loiwnero, 
ener. plp.. in 50/h Incl. 

Energy is me of Ihe keyelemert,ir production pro™ses, A lockor en,isaged in lhe W e Pnpe, on lhe Energy Polic, 01 /1 Reoublic 
snorloge c' energy has c selous effect on 'he econ'my ond gros5 & south Afficuof '998 ond n term, of th- Notional Energ, Acl, 
domeslicgm,Ih *v,ueof ils sizeor,deCCAO,71,C,mportonce. the 2008,Ac'No N of 7%/./8 9,4,sle r c·Ener'y it ..and"dtc 
ene/,se/gor pened//4.equries con, ider/ble inve,xmnis k new 

developond,nnrir cnnwolbosis, r-ewood oublishtie IP,1 he one replocemen¢ suppl, capocily Hislorically. su:h decisions were Governmor Gazelte TI epurposeoffrele,to'r©v,dearcogrnip primit driven 4 oicerns ragardi.g maintaining supply securil, 
of he fo" er." In 'Ecope for Sou h Africa which guices 696 wilho,lgiv,092/lconsiderotion·o heecononic er. ronmenlatond 

sooal mpoc' 01 all o Ite ·nali•ve s, 4 ¤ conseq ue nce Ihetender c' has energy Inf'05-ruc¢•ir,4 irve bullts ond p.licy develoonen'. 
been #43 ·be consirucicnot Jorge·s/e op,!0 int-Piesuppl, Integ,o•ed energy :lonning e dolls uiders-indn€ the c'rrer ond 
focililies ond the neglee 01 alter·,ctives l/ might hove been more ./. erergi requiremen' ' diler,I lip. of .....is . a 
coste·lectlveinlhelong faill.il .reolerempla,rnenlbeneftsond Induslry, commerce, min larrilgiculture, hougholds, etc.) Ind 'en 
190 re lovourable ary,ronmenlol inpocm. dcler„ning+Iw nosiopllrolm,zof energys©urcescnd•ech•ologl. 

er Feceniyeors Ihe con,ribullor of different secton to the co untls tornee, thogeenergy•eed5 nlhpiT,[)str=•effed,ve,eic,«soclolly 
De iver ngenergy 36 Domeslic producl (GD M hi' c'onged i g. i licon 4 / Ine beoeu i en•.Inimelli yesp¢ns,blerronner pas' 

to end .ers .quies mulliple p.cesses .production conversion 
T=*.4*UM=//=t trnesmispor disiribulion d involvesmony *Icipam 'rom 
plocing less err Dhos,6 on conporot¥- advor,Mge based c n notural both the public d private sorl"r• 1>day's choice& o •out how ellergy 
endownenls. Fi,K"/fion like ogric/|bi ond 15 ext·ojed. h•mened orr] used./ deinnine the 5usioinabllity of rrinmg no. 

cor,mbu• less • 1,e econom• •han •4¢ tee,o• ci ier•icej sectr 'Pe erergy 3, er in 19 fufure and thereb¥ ir f|.JE'.Ce Ihe e'en¢ ot 
-hewafy sedor now cortribg80| frOSI'WO.ihirdsolourGDP Th,6 socio-e:cioN:de.eloomen' 
irrplies a lowering c•overoll energyintensi•, 05 geneullnheene<g, This is ·ho hackg#/ to Ihe '8velopmen• of lie I[P tgo' wos 
required per uvm Boduct (meosured in ·onds) s less For the terlari appro•ed hy Cobine• In •une 2013 •0 te disc=sed 4 oil rcle· 
sector comp# witnlhe primory seek>r. This shft is sinilar 10 1hot .loyel irl I le elerg' er,virorin. t. rhe I. workghop ./s /3 day5 
hos occu,-4 in mos#/sviojipng n©Des This dees roj meon ojanied age in johan lesourg bu• •0 mare •verkshops bgye bee• 
H ogrcultureord mir:g ue bec©•ing uninporfoll, bul mhaithe for 24/25 October i i Cape 1hwn ar d JO.'31 October in Du,Lail 
energ, secor moy e.focus effels on 4 10 *urther explor Soulh I wortto invite ille 4/EJ and its members lo actively ™]Mit,pate 
Alrica's endowwan-6 5/h re·kusing me be bosed on integiled this proce. 5 Trlis ,5 Ihe first pol i pece· ·o Obtain u bulunced view 
energy Manning. e- s•ppl, and cemon, DOIO'!ce *lil 'egard to the dlierse energy 
le deve'opment / c Nof,onal Integoted Energi ModEPI wcg en.,ronmenfir SA 
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Because a reliable network depends on safe, 
flexible, and maintenance-free switchgear 
Introducing Premset MV switchgear, flexible architecture 
designed to improve peace of mind. 
Switchgear de.Igned for enhanced peaceof mind High modularity with total insulation 
Because b Js, ass 'eks on (110 avallabilily 01 elecliolly. h, Jildings no•j I !30,1 medium Pful'ise: amh rec:ure is basal on 1Ype-tesled 
voltegedistrbuilonsys:emanc+0*toge fulat)/ Hiduoto/ene'yericier:, assambl•ps/f•nctiona blod<s•hcharecle®nedto 
curable ancable'oadapttoclia-,Jinguirs,re•,iclds work tgehe, in e•e™ comb,ruer to improve cost 

saviligs •b le lacl itating niod•ailons, 
Buttheoperatorsolthesesystersrequiremoru Peaceof rn:riumparamou91 and 
cal orl, be achieveo ..ilh low mantenance :milchgear f lat h»s ensuie Me sefety I 
both people ard asse-s. Swltchgear that.iurlos mul i,[crri] *ru LI e loW COM 
nf r.w,3prf,hip is citical. 0//i,il 

Stress- Ne installation, upgradi•g, and maintenance ®Cabl e test 
Sycomblnng proven techrologies 'tr a locula arch•ec;lul and le I.:ded Sol 
hsu *n 3,rern. Irerise..1,• MV swllclgear epresents a o,oak:hrougl ir,novation 11 [1, 4.1 .-opec,• !38CIILD, 1 
In MV distribution Addilionall, it6 compact and easily uplaceable dean opt,/1 zes 
your costs I re .1, 0001 + 

./ EMritoraric•freaoper= 
Extended ile 71 Ge•om conneciion , EasY i, ist:illatiu,1 0, ic upgrades 

I Comp..1 size 

The 3-in-1 archilectuiemeans itsopera:ionisnoton"Yr:uili,e - In,11. •sl 
Swt¢»ann / class And, a m an SPO-freedM/, end-cf Jife Js rriaA 0// 
villh no need to wor,y abol futul legislatiori 

13*•• Download a copy ofour Write Paper'Improving 
.1 MV Network Efficiency with Feeder Automation Schneider andstandachanceto WIN an,Padm,ni! 

visit www.SEreply.com Key Code 38g27p Call +27 (0)11254 6400 0Electric 
©2013 Sctrclk,F-• A] A•usnes-1 Sc-a,rE•cin: •a=m--1,nderowks©wredby SGh•dure-i mislik••Sor•&/il,•edcom•an. 
ANDIMArtr•e*eihep•pa•,of their,50,CtNe™•6 m•scrre*-¢·ucil •598·6010_•B.,pa¤rrn 



I KeynoN:Address Day 1 

Keynote address at the AMEU Technical 
Convention 2013 

ty Di Worsey 8.mord, Depoerren, of Energy 

A good working relationship has beenestablished between the Departmen, of Energy (DoE) ond fAe ABAEU. and 
this longs/anding relationship is appreciated. The important role thal the AMEU is playing, nol only in keeping 
the lights on / a municipal level. but also as a prolmianal associalion that is operating on diHere* levels wlhin 
the energy environment, / mognised and valued. 

rh,5 i, reflected i le fact thot you cre no• rendering ossislance / 
I political/gove'Ince munk pal levelith service ./ asplas 
bur /ISO fC bea resour e bosic for inbrcing dional 5·andords, 
policiesaldsficlegies I g isnotar easy#.en/ever•hong .g 
ery ©nment: either n hos been pold,col technic/, 05 well as sttctufol 
choller,ges thot cre inherei• din o I sDheres of goverrment ord he 
en.gy n.wonmell 

This convention is techr,col n noture ond dis nleresting lo no·e he 
vorious ·hemes Ibe dejibe.oid upep dur,ng mei/,bree do,5 h 
Indic©tes the cho nga ond choilerges thol ore loced b y The elecir,clly 
distributors ,1 Ihe counlr, *globelly ne #eme of Supporlng 
••struj•• ond se•ics d¢ ve• ob ed ves" ve • evolt ond is gcod to see *at ae AMEL is after 98,ears sh l os relevor¢ '1 and 

djreclcncl O, # wos wher it ws esloblished. The keynote oddres 
will 'oc's on sorne ospects thor wil be covered oy expes in t e J. '2 0 
re 5pecti,e fields. 

;it 4 + 4 1.P • 
Firsh 1 would like I w re the background view o n the issue oflulure Ir Wo•**9*0**·olrig. 
energy .lon.ing .Solh A{.ca. 

Energy is one d Ille k# elemen·5 in produchon processes. A Ic=k or envuged n the While 8/er on le Energ, folio'i & the RepuMic sio/ace 9 enew has o x. gus eff,/on the „oromY ind gross 0 3"'lli A ric' of 1998 ard, in terrps 01 /e Nokionol Energy Act 
domestic growl By vidue M 45 5,ze gla econenic inpoince, he 

2008 WI No. 34 0/2008£ the Ministerof Energy is mindotedto 
ene,gy seclot penockoJF requires coisJoe•bje ;ove•ment jo new develo,; cnd, ori on or Joi basis review ond puo|ish le /Pin lie ond rep|ccerie' suppy copAcity Hisloricalli, sich decision ere Goverriri ent Gazer0. The purposeo/,118 E 'is/ prc. de orood no, prirrorily drwen by ance·rs regarding ncinlairing suply secor,4, 

¤• the 1• ture ellegy loridscape for Soutl Africa whic' guides Nae Mlh¢vf giving full considerohon to tie economic, env ronmenlal c' 
Eocio|Impict'/ & / emotives /5¤con 'equence,/bele'Cenc, elle,gy r•lrusl'L•estmentsondpclicydevelopme•t r• 

been to,v¢rds Ihe conslruction & large.scole ccpitol.irtens ve s'pply Integreted ,·r•ergy pl•n••,i•g entglls ur•cerstondIng the cu reill '„d 
/ililies and 'he neglect 01 ollernotwes thol rrigh• hoa been more fulue onpigy equiremenls el diferant /pes of =ons,rners 4 
co'teffecive nthelongtermwilli greateremploymenlbene{its¤ic indus/' cornmene min rig, *r'llie, households, el.) and Ile,i 
rrore favourable envimme" impacts detem· lingthe mo./imulin,Kofererg,scurcesand tachnologieb 

Overrecsnt yeo„, #econt'bul on U ddfere/secors to the # lhcle cO Jrtrvs erergy neecs Illh mosi cr,51 alfectrie, A.ill, sor,0 I' 
boreficiol ond rvircline, (GDM nos lorged s,gortkcan,4 1,1 me lully 

„„ responsible manner De gross dome/,c poducl ·vering energ, 

few ,sors /6 indust./ polic, hos shibed lowords o greoter fo•us to end users recimres n Ill o|e processes loccd=honf •onver' 
©n knowledge.infens e 5ector5 and hu·non rescurce de.·eloprnent ticingission orn] di'¢,Ibulloil ond involves mony oorticipar·'r ·r /5: plo•ing lea emphasis on compora·iva adink,ge bcied 09 lotuiu bo* •he Abli, Ird privule secte/· Today'schcices ob©•1 how ener 

nirid ued will dete -m,ne he suslairabilili of erdowmeA. Pnni¤ry p·oduclior like ogricultufe is 01¢ m ning e rocted, Earnessed nc• 

con#rib.ne less Ic the economy Ihon ·be # 0,7 / sen·,ces sem the energy sy/e n in le li,1 2 0 nd Ihereb¥ *lence Ille exie it / 
Thelert,04 seclof now con+riburas elmosl wodlirds of our GDP -his socio·economic development 
implies' ov•ering of overollenergy intensity cs gene 4 the enes, -his isthe Eockgr©unc vo the development oft" IEF k wu• 
required per un,/ produc/ (megwred in mr is less icr ·he led,or, uproved L, CoND* iri June 20 3 lo be d sciaed „th & r©,0. 
seekor compored vi,ththe pf,inary seclor. TI· s sh,h • similor / 4/ pla,et5 in ·he e•'gyelviron,11.1,1 lie first workA©p v.cs te' " 
hos ©ccuiree in most industr,0 we J•ng nolions This does not rre£n ago in Johannesburg be b gre wocks'ops houe been Knoed 
1hot agriculture and n. r,in I com,®Llimpo./,butfha. for 24,25 Oclober in Cope Town o,id 30/31 Ockberip C Jinmn 
energy sector moy ie ocus efor' 07 how lo Lriher *p oit South I viontio nvitetne AMEL'ond 'membersloadively pall' pole n 
AFr cosendowments Such re·focu / rfc¥ be bosed on integreted "sprocess Thiss/elstpolicypopertoot,•Inobalonciview 
erergy plon'ing, of supolv ond demand /once with regarc to tne diverse ene·g' 
The developiriart of 0 Nalloilul iligraled Elergy r'Un VEP v,¤5 ervffor·ner,r. SA 
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Because a reliable network depends on safe, 
flexible, and maintenance-free switchgear 
Introducing Premset MV switchgear, flexible architecture 
designed to improve peace of mind. 
Switchgear designed for enhanced peace of mind High modularity with/tai insulation 
Because business relies on tre ./laoilty 01 okericity build,flu reed therlilli PrrlrifE"are•itecture is base¢ on type·leated 
voltagedistr/:lons,sternsricto*t'bore!•ble but•GotoheerioilyeFciar. asGembliesof•inotiona 

2 
.locks.ichared.Ignedto 

./u, 2,110 abletollaot to Chaillin •liness i.al wrirk logetherin evel¢Dir©nator to i.,ove cost 
22 lac,iitating n·•d#•a•ions. t theoperatorsof these sYstems require,non) Peacl*rariount, .vings while end 

on!,be ach:eved w:h ovi malnterance BA,ilcliged, that helps ermire tliesalet>, Of 
both people dnd asses. Switchgea, that ullanke,3 illull,or ing and owors 11 0 tolal com 
of uwr,orj 1. / lit cal .r@. 0 V Ca binet 
Stress-free ir,stallation, upgrading, and man.nance ' *Cabi ... 
By comoining pro,el ;echnologies witr a modular * ileclure and tile She ded Sold 
lisu ation Swern. 'rer'se·" Iw s'·ilte®ear 'presents a braak-hiolgt i w ove ion ®TOPCO ilneLl. 
in MV distribut,or Addnlonally, its ccmpact and easily upgraoeable d,qi 'prlizes 
your costs Irm,igh •/- ••* 00or e.11 

...........pe/tan 
> Extenoed 1,4 71 GBo to·r· conrectlon I Easy n.latioria'/ upg•ades 
• Ckyr·pact G. sze tomccmpanm. 

The 3-In 1 •chilecluremeans /oollion . /.Inly' uil.e - Itbtre su(oSI 
swilchgearinits :lass Ard, duetc an SF6·6·Ged•en.end-of lif8!Sn= * 
willi na rioul to worr,· £,bout fiit,e leglslalion 

• Downloadacopyof ourwhitepaper'Improving 
.-1 MV Network Efficiency with Feeder Automation Schneider • andstandachanceto WIN an,Padmin,! 
-J .........ly.com//Cod/38927'Cal/27(0)112546400 0Electric 
©2013'Gic•-E./*sRe,Nv. Schrl,#E..#pren--t,a,jenl*•Ow'@d/Sa™00•80-9, raus,ik•.AB•il-•xnman»s 
A jlhe,•acenialks-11/Qe'of 11,Di •pell.ow·,8 -scireiara•·n.Co. •-Il_._B_ped.n 



I KeynoteAddress Day 1 

Wi,414£Pber-,gou:lorp.b iccon-e,95, i•!50|SDI·lp[Pr'Qi#*. becon·e " *0'Non for·u•ure jm men! 14 ,ouroreo //9,1 
. mEU should •lor, •ons,cenng the 9 1/ m[U to 'con• Irle gy. Mon delo Dc, Velro{ NMEMI has Ic<er the le©din Ihis regord v,··hihe 
The chol/nges for local ouhorities uie nol only limited lo Ilie suppl, 01 flr,+,v,rd Grrr h• will gener,te RE by n ws of w,nd lo be sup/,ed 
elecioly you love tobecome mcre,nvol•ec in ene'g, supplies This 1*cs inte tie gnd, ard he ·o Ihe d / D,mon grid nework of NVDM 
ojsc> beer ./see' in 1!?a €ollsgutiop w·IN? regard I. / sup#y of *'I 1, is importor, e nole ino• ine Alin,sle. c' Ene,gy hus.Ireo. r,·,de 
laP and future 01©ther determ genMilan prolits Klion fc,3200 M/,E - which include.CS, 5010r 

PM biom *s, E ogos, 10ndfill gas, jn d hydro by 2020 
Asone/ /e 0,]lor,of ·his /Pw d be the IRP, whigh s locu,ig on 
fhee)»city wpply op-sond d reclie, b be *„ 6 mgord Jo. Infraslructure development 
fu·ure rechnolog, options :nd Nnit.{ 'ines Th• b, 9 me to th, iswe of ir,fr/„,cture developrenl Cooinel 
Gopernmer· hos emborked en Qn elec rlcty I 11 rosiructure c••put,ly adopted #e Notionol Infroslncture Plan /,ch inlendsto ·rQnsforn 
poth lo ensure secun•of eeclne, supp4 and oursu ng enprg• 10 /,Souh/ficoneconomiclands:goe Irthec©ntextof/ehalional 
meel Ihe needs of our fcst gr<virg econorn, wilhowl cornpior,Isir g Develoonen, 'kn *Pj. ard wlit fhe a on seoboer-gh ine 
©Jr comnilmenl •0 su•foinoble ceveloprren· by Jilising ou, &,S.1 Nahonal Irfros"dure Plon e have set our coL'14 on o cogie 
res/#responsibly to•vo/5 ireoningful./sloinotedevelopme,11 

The IRP2010. m pramulgafed • re in Mc, 2011. Pisidenhollnfro#u'·ure/©ordino•Ing/Impnissio'IMCC) p oposed .urous * asroohined fo infegrare und coordinole #he long ter,1 
techiolog, options thaloodressthea.ditonol mrrity requ emenl ilmilrueure tk progemrres Ur fro'tru li• PI•nl oud three 
cf 42 ODD M\V by 2030 spheresof governmeit 
. Wind 8400 MW • Eli·•een 5/Tategchila,rotedrro,e:ls<Slblhovebeerde,eloped 
•... 8400.IW anc opproved to supporl ecoronic deve opmert and oddress 

mice de i··er, ir the pocres¢ pro: nces 
• Concenlro·ingsol-p©wer 10C0 MW I le ./co,er I rong' of econorni' ond s©cilin/ltrudire. 
• Open cycle g.sturbine 3900 MW • All ine provinces gre coverec, wilh ern,peasis on poorer 
• Go, c osed cwcle zos lurbire 2400 MW pri'i,/ce: 

• In, ®rl h,dro BOO . 'W Thelocus It .... 

• Nucleof Lxcli.+ici 9600 MW 
ob <reoti"//ils cevelopen •Cool 6300 MI 

Reseoth 0/ rechool¢gy developmenl 
Ithagthee'Feclhot'Joul 1800'VW'llencvhildgencrohon Slim 'late green econom,7 and 
will Je •egorded os RE, * ch wulls in obout 4296 ull ,ew bi,ild will - Empoler/el· inp.venell cometrom RE sources 

Sorr:e / 0/ 8 111/ ore central to the Deportment# Energ,/s ,cor 
Inconveng me/P" op'un, " odul, or• OM,e Ashachons kir Ly cropero/,0,1 und of "e AVEl; gre Ihe 'Rowing 
Ihe Dewmenl of Energy a to Inillolec orocessio ullocite 3725 MW * SIP 6 Integroted rrwnicipo in rosir,ture To address allae # 
reneweDIe ene/' ·eso Jices 67 201 6 10 irdeperdent powerpsoducers. moirteence hocklogscrd upgrcoles required.r woler. eladnc/, 
The fir,1 and second w idow" of wu:,•sful bidders resulled oic gar tationbulk inlri/rucurein Ihe 24 40/ resourcedcis-ric in over 

m Jr cipalit es, cove-ing 21million people, in o Droie,1 1ha· E 26'OC ./ be.g Il|ocgfeo k> i.lous rer,ewobe ene gy .suur•€s Ill navionolly monogec 6,1 'col(, dervered. 
December 2011 and Vay 2013 respeci,ely -he ovefoll forelaild:reel * SIP 8 Gree erergy in suoport c- tie Soul Africon economy 
inve,Imentin/·he rene•/Benefgygeie.ion willbeover R70 'Ill,or' RE IP's. SWH, ec 
447 //. The *ird wi /04 closed ol Ibeend / All/5 • SIP 9. Eleckicity generation ·o supper· socio-ecororric 
-hecu f ren•real ty is thol mog ·hon 65% of Soul' Arrird stot•lene deve,opmer# 

c, 

needs gre 4 /·ough d dle * SIP 10. Electricity tronsmnand dislribulion for o pr,mor, erierg, source h i 

followed oy cr,de al & 0,0 un d 22%. w hile the ie„ loi ling /% 0 A number of government depoAmells ord SOE ore curre.tly worrng 
©ur erefgy reads a·e l,et by M, rudleor. hydro ond rane•Dle on skillsplonsf¢r/SIPs Concret#actionsoreolsade:elooedlorthe 
ener„ sources corroined. COOI therefore ple„ the dcm,nont role use of infrost•cure Ic industrielise South A.!rico. 1 kru.i thai AM[U 
in our supply / energy, espec olly in me elecir,c/ sejof wne.e has /Iso been csked to become invot·,ed in tne PICC proce•s, end 
app·wirriely 9096 01 'e =oJrt/'s electric,ty 5 proc'ced ir cool· wol loenc:ouroge you to participote ir thi' progro wne ·0 en:ure hc· 
firec power 5-atoni. trie ujunfrA higges· SQJFce of gruenhouse 203 Soutl,Afficas in Frastruclure,sup9'oded lo suppic growingeconomy 
ernissicas, whie Kcleor, gos, hydro ard re'ewoble energy sources -h,Bi'in ie wilh thetheme./. 24•h AMEU Technicc Con.enlion 
rnIke ip me rencning 1056 We :ann' iowever,gr•/ ·he .1 D is impos•ible 10 :ens,cer ·he secunly 01 suppl, SrUO•IOn ¥4,+hout 
•hal we cre o coal· ·,ch econorn* ner con we 'Uncre the 'gnilmi• cr, colly odc/ssing tne Droblern: iocing the elecricrt, distnbullon 
cor•/ vi,0 n oi lhe coo rn,nq ir bustr,to,·.ards the econo·ny. Iii 2010 umusliu € spec,%4 4 *Cd'# ke•p lie coun,7 fl Iks ne- Lerld 
So h Africo had cn e/,inoted 32 billiow of coal reserve, (vili d n programme eisures odequcte sLpply of electric® thot =grot . 
crer'loca' consumplions /·ascoI d las! us •ore,lon 100 yaors) efect elv ord sH .le» distributed tc le end· Jsers 
Irrespectveoi·helocltnohieo•0200!·richeconomy governrnent 

EDI 
15 com.med to h.; ng,ncaosed <ocus onhe advancer,en, 4 
clear cool rechnologies ·hrovgn org,ects sucH / undergrolvid . m In lilli!, Do[ III niplement the Approach to D,Stflbut,On Assrl 
gasilic/ion, os well 05 corbon coplu. and st©roge gCCS). Il w. ore Monuge-11 •AD- progrorme which forms po i of SIP 6 cn,i 
serious about diversificat, 00 lowaros a low cor»n econorry. then ve 10, 10 'dcress th' cislri/1,00 ind'E·ry ir.rosfrudure :rid ie50ur e 
connotignore me .elai nal·olgasana nudeorpowercgn Oloy *ienges 
as a bridging gap ir lis trcins,lion ADAM is in essence <• three·legged opprooch. 
I would liketo urge n·ul ic,palitia,10 bocom. 0(lively Ir,volved n the 0 Addrassing le IntroslrucE're challenges. gh,ch Incluce me 
REIPP progfor,me Ilcon be a benell, 10 •au, rhe,:imu,Ti dern,1 ic ond finonciol lorkomings 



Keynot :Address Day 1 I 

• lon.ge the' chale/ges b, s•r,ct prog.mme o.d 3/ppol by • Ilisrecogi,sed·horelectrlficutionwRI,0,0|./bedefined'so 
means of 0 -Ic, m.nogemert prolices g•c connection, since • 1, in some ca585 ,*too e*per5,.e I 

buildinf,6-ructuretoro {ewhousehaldhil deepiuminfe• 11,5 • Addreising le sk, 1 shoitage within the EDI suggested -0 Impleme,t rwore ion gr,c 60>lar syslerns. but 5,sterr 5 
Tk··ADAM,o]J ou.&bee, s.ruc.red,nlodifferent. ses The f .st wilh a higher electricily ccpucit, •hor wl•a· is inst0lled L• reii ly 
ph',ristlies{>cal - „iin,AD• phose ir j.hicf,'hero||.0,1 "I|| 00Ws,stems.95WD'sYslem'r :'ud'resslhischoller'e 

Currently ob*Lt 62 000 sok s,5te ils uie,n use t, cu•loriers „ belesled otoboursever'dilierentioriL,pul,lesonclwometros T'e ri ol c•os 150,5,stenis), wiereg,id Etio e'pen•,Ve l' reIC'. 
steering :pmmee w rrade„e /1/cations ard cum/ly conicts his.il noton|¥ releus. some elerfricity fruiri lie noliornl or,i 
0-4 being signed beiven DoE and le res/ective [A d ies onc generotors, bu- cor also Increow 'he electriAcct,on rofe o 

wh ch on elecric ty service con be del,verec. since the lurl g'id T' ./.10 . emp'.d I. ·his i' ' orile oft froin, ADAM ' pl|of fO||.el IS Cneoperind quicker We need! 5 rongsupparl [ro n 'he 
pkie„ tule/lie ADAMmelliodology Currenflydifferentlinancic| AMEU ,·il le non grid progran··ne. 
nied./webigcons,daied'Juddre:511,e{Iquicial chollengeB gthe • The faurerol·outol/electrificiriel Drogronin,·.uil'LL.et 
EDI I wolit to eripliosis=.Int Il e ossistar. e tict hos beener,visaged dcne In occe,con:e wilh o Ngnon/ Zle'Ir, cotion Mi'I. 1. an 
11- ought,e ADAM process, will,int woon /1 ullhe curen/bock ogsin thot Will b. devele.,ed through nium.pu liles' EP ipwls ,nd 
tkeEDIwillbekiced,AllorlheED'sk IEC®lengeswillberesched as'Ance from Etkoin. If is ADre:ee,1 JI,ul me firs' 4, 8.11 9 
by iolionol g#Inn i Tlle nlonag,Nid d the municipa iNes Oid firulibed by e i, 2013 Thr resped,vo clectri ficntion prolects ir 

thecogrtry wil| h"e o lollow Ill,s plon. If s ch c melit,sliu'·oke,150,1.,denoiti,•cicllenge. linlislitpar, kerce. al spheres i'nc· being folio¥,ed, i-, Il nothe possibletoreuL, u,11•emol 
egoven,ine»,111 30.0,0,-keo con•,2•ticn. The ADAM =Ce59 13 Ic essintie cour,/ 
1*Jtond w Il noll)e[0mco hond oul prugo,Ime, •her€ munic,pclities • Inpro•elhe i..... cies In 1/ delivery of ·he ele/rilicatior 
will re-clvr fuild/to solve a very ser,0.5 proo|em progromme by ·-oging Eskon clo the ru:Iripalnes Incee 

2,04. Sorre success has been obicined b, monoging the N,tioncl -Lify !5 corn.nlly busy v.illi legislotion d the ring E-g peg m m me holistica ly, to monoge or elle.v tne respec·ive OPF Irn+inn of odiT,inistm·ec ullocohoi•, .:ch os ...cotiols hl er·lim 10 'hc 'e Ihe ir+Imol orocesses w IM INEP In th,5 regard 
ore cor,lorked for 'per ,•ir ¤A) 12't ons such os ollocg-lon oppl diors ineffic er•c ieh I•c.e been ident fied olld highligbil 
./..ir.nJ,jifill)•..ggndmo,ite®nce©f•e•ork5 These . 7he curren' €'"nflcallon plug,Uni,Tle 6 3.19 011.-4/Ir, 3 w 1 
o loralion· w'!1 1 i &1 Li,e Ihen be rraraged sepor/el< frorr ncrmol heve to be Ircreased, If Ihe electrilly programme c/,verv rule 
opem·,cne revenues· h k> be improved, b,t he Improved IN / prograr,1 ne v. Il first 

h•velobe,iw/mented TI,istuinen:hievedby ilernotnnol Lus,Iv i wo' d like to deol wilh the elec rific'·IM p.gromme, bul grang wh,co a. ovalible lor non grid pf ornie, inlpic:ec 
spEific olly wIS Ihe New Housenold Electrilic/ion Slm Bg, thot m efic,encles whcb - ulleody res,Jiting in nuie corneclionq, 
¤pproved by Cabinal•Itheeic of i•ne 2013 addiho noiliscus funding ond Ike lop up / Win g sf ol Us wilh 

·'soh Icors in crcerto prevenlthe loog timal'./. ocolle' Ek,·iccticn s o comorslorie of so< ol ond econorric upliftner• and housesdwe -0 the ilow deliveT, ollinpoiton,Incms·,i cture prolort 
h05 Deen proven I positivelY ( or tribule 10 50 'h ..frl./'s c evelop.e r,1 • Considering Ike obove proposcls w Ih raspe,_110 01 n,prove, (]ne|5 Progress b e|ect.,17 50u h AF,,ca has so or been good w th ek}cl,&¤-,¤nimpler,·elltrillor·:ilor, forthefut.JiM, unliofSO| acCCS5 
rrar„ ir, 5,7 in,]1,0, connection: mode bet-een 1992 0® 201 1, 10 0|J ewising hoo.h/ds gic julule hDuwholds 16 0}55:ble 61 
confrmir' South AIricof' eleer,fcohon leoderskp role 0 /e „b 2025. 
Sohn„„1 region ond Ils pos,tivedeve,apmert path compc,ed loother l oise wont·o moke useollhe oppodull ty lo thank tile AM Fl J ;or frali 
energi,c oconoiries Ho,vever, rruth inore 16 to te done -0 rec=h posik,e con•ribution to the development & the Rew ir•olementolion 
ur ver5al occess ir S. s-fa•egyove-t•e |cE' lou· montns. 
Therrniest,1(3,2 -Ilion househods.,i/0.f elecricify,des» US, T Kuld [ike ·o end off 6, urging Ike AMEU ·u ion iue wit i thepujilive 
0.9, 203 000 iew ri ed,ors / ng mode indhe lost{Inecial year conirib /Ion */ I· hos mode ove. years le Ihe ener* enviror,lier,I iii 
DoE has de·.eloped o new,1·,planie,il¤i,Distrcltegy ·o ensure thotthe genefol and especicllythe *ctrcily ilow/ry 
fole cf deli,efY w,11 bo In·p,oved 67 ull I,ing Ihe Ici,ow ig measures: Dr. Wole' 80·rord, Depairren• of Energy 

L .....m..4 

¤goin' o ne.v 5·,ift sr·}1,1·• 1,1' oduced us par of 06 · e'l / te irnpro'e /.5 0 Mince, Gaiteng ,5 also l es'l ic heoviy on the inglollahon 
e*Gbe•ies Whde •e am oad tn,2 :he 51•uoi,on M behic US, we I ;Obr ponek .0,1 inorm, MEC for Jnfres'ruoure DeveJopmeni. 
ho,e not let & e „pericne deter uh f.orn c.f 43!01, and tho,is te ledcrl, Mal,lol'ga, ¤n,lounced Ihol the provirce nlends ¢0 sperd 
ciarteoprol,lob• hign oer[on,onceorgan,solio• I·is,mooftort Rl 1,2 Edhor ¤ , insiallin""r por,elg on oll i•""·owned 
thotw•ockevethisoblectweif-o•eloheulruennd ne¤ningfvl buildings Th s is ihe equivole·,1 of 8.millon 11€ 01 -o'f 10/ space. 
parner·. Iheli' o#Joho...56'g The inveerrerl min line with & provnces integro¢ed energy 

.5••eegy Ourplors ind, de modern ls, , Clly Pe.ve•s Ir ras•r.clurelo imp.o,e 
network stobi ily and enhunce cuslorner e'perience. This st•ctegy T.Hefore, /5 we discu. solutions to 0, ./Inge' ..pol"r 

•cludestgo 'oll rgouT of w.a,t mate•s, whosecd,ontoges i,clude ho. bes, we cu, wppon our cries cr,d indeed bul Africa'* 4 
e & Illy ¢0 communlcale mith the cen,ral commnd room cs sono Infros-lureand 5.-ce de'll obiecles, I. . reme.ber i 

•s o network Fr Jlt is dete'•ed. This iinproves re•oonse tim and NFing re Mnisle· Provin Gordhon snid in his bvdgr+ speech i, 

#Ill.•er energ• e•fic,en•• In,•lative&. eorl, th,5 mor 'All of us hove o .notic duly ond respor,Il,ly to , 

bulld 
The / H /150 eigage. ino pioce„,o,m proveilsse,• edelivei o„o prorrote 01. countp Tb:5, 1 believe. we can onl, do by 

r€.embe,ing 
Th,9 reduce k> al.oys pu tne reed: al our c u/.mers f rs/, ond M so ¢Ial Ige ofilll, can addi perormonce go/, , 

allo*he •ou,•Ir,s 4 ireHic,ency ona mp' #ed m distribution 01 Blclrcily 10 
I bulg -ide/'. - Sice....' Power .,• 



I WorcfromthoRegulator 

Speech by Phindile Baleni, CEO of NERSA 

Or beholf 01 +he N/,O,0| Energy Reg,lotorol Soull,Africe, NERSA, 
Is my p,805.,re ond her,our ·o be gwer he opporunil i /9 0 . 

fe. waids u! 110. Coliventon under ·he 1heme of "Supporting SA 
infres/rucure ond service delivery obie¢Nves' Ths M indeed on 
irrponon, 1herne ·0 explo• over ihe ne,1 Ihree do/. porlic/orly 
in jigh' 0/be curre.,1 1,4#TUL'i: dey'Jopment prograbones or 
#hour count7 hosemberked'ooncs,ie osqualty' supp, 
challer,ge-lheyce belng expenenced bycustme s tislrue /4 
alrn,ihI ·welily,ear. Inkodsnociacy, Ihe coinlry Slil, 10€05 the triple 
challenges 01 po.n unenploymen, and inequalit, The counk, 
still remolns o highly unequol sccle,Y .ere !00 1•om peope Ilve 
in poverl, 0 0 very lew wor..0 el innote pole'Ind reduce th,5 
Iriequolity, there is url L ifer i liced le q,ow Ille econom, foste' ai,J 
n ways ·hof benef t ./. Africcos, 
Go,Or.fnent· .r,urd ihe world ronk modem,%¤n of nfrostul# 
as being critic/ t©future ecovorric compelrweness ard c,Jcial k 
accommodairng e*ponding p©Dulo·lons,n Jrbanls,r,g eri, ronmell 
Souh Africo is no excephor. li•froslructu·e lie5 0, •he De•rt of q ./,7 governme' s 5,imulclo/•isc/ pockage and Isop,votol compone,1 
c; Ihe new grow·h p/n ¢ccounfirg for 41 less iho18% 01 gros. P4rnaJJp•fi•rl, CFO,•NERV 

domask product (GDPI in the 2012/ 3 i,scol year Accid ng to 
the fpro. 1Jn Irle 5·ale oF Soull, Ar,Lu's eLD,loiric infrattruc·ure, 
2012, /40,•re,/redevele/me,/„enarobler©*socio·eco•Dwic South Aircons, pa,tic.... poor ru. and oer,·wrbon er·rrunifies• 
developinent Th repd also stales thut"s•le copocil is o p,vofo oczessing electriciN safe water. s0rit/·icn, fe|ecommunicalion50nd 
delern'Illan o}successiul nlrosliucfuredevelopment•. pu W *lispo,trema nsod'lychalarge 
Successiul inlroslructure devebpmenl willindeed ploy c cilical role For ink,slruilure o novatne de5 red ,·npocton 00•,erly lhefe has o 
ing miqglheeconory·ooddress,he dellified¢riple ch/lenges of he n ·,„per ilirostructure p an w,+h clor ob ed,yes tnet ore Inked 
pe,erly, unemplcymeM and inequo ir Tkere 16 11Mle disogreement te o £ 'Lint·v 5 drvelop nent strategies Ho•ever, 0/ Irost·'cl•·e 
aboul what shculd be done ·D reduce povel. Economi/s cgcee plon or I own is nof adequcte, it needs tc be occor,Fanied by 
./ . rrorket·oriented lic go.'·ind.,cing approoch ·ha• expgnds m'llier pl" 111¤· delo 15 the wo, n whick the in rostructure plar 
opportur,lies for Ircdudion, employment 'mong the Foor anc g .flg' be fria?ced. Theallf e€oromic ./UJO»rs =h. 
development *tegies that impm occess to 60: cl smices suck NERS. i' c,ii,•I / le success 01 these init ves. The need 6 
asheolth,aducollor/ndolherpoverlyglleviction litio•iyesareke, I 'bust ..loto' environn·er· IhI' is respon5,ve lo go'emnen· 
to grly povert, reduc·ici slrote/. A«ess lo these services is or# goul5 gle uL,ectives connc be ove·emphosised. ndeed, economk 
poss ble thrug n physical irrastructure thak©es not hop"by isell. regula Ica plo,5 ¤ prvolal role gs oll 00/bone Inf-c 5*ruc•Lre secton In,iestrren- in infras'ruc·ure tho, imoroies o:cess tc ¢hese 'er. ces g hos elecurT,nunicalions fersporlardene·g, lend·D be ncturol 
in.oemtive/rbo•econo•:grohoodcevelopment Ir'Mructre r,ionop/.5 11 ·lue,elule,n.porfc•toregula/theseseclorsinorde 
has o pcs It e I m ood on procuct,vlly a r d th us on conomic g./F lon./le heile./%,Inpol·olmonopol,pncing 
0,<d developmen , porficu O.1, in developing coun/ies whe e 
AIra.cfure is 5,&,en#, -lier. 5 0 strong theurelico| lushi cotion n ' vi I acorairic 

iegulot,on In backbone Inlros'ruclure sectors such . ener. 
Th' Not an' Developmenl flan INDP I siolesthot Sou•h AM,0 needs teerninrurlrot,c 5, Ironspo/ ed waver Econcrnic regul u ion in 
to inve't in a strong net'ork 01 economic infisrudure deigned thcm smors is widel, 'egorded as neces50/ In orde In prpier 
to sueporl the co"" s mecium ond 1¢ng term econonic and Inarketloilures irt. GEenceoleffearie nuiket forces, lensi·e 
socia c»dives. Tbis econorn 2 infrist-'clure 45 1 precondition that esse/,al Infm/fu duir sp vites ure prov Ided, 0 ® u kinctelY 10 
fo, 0,0 Ing basic Serv!:es such 05 electr zily. woter, soril,tion ac9•veoptimol sccial -1-Qre 
tele,_o,rmun cabior,5 and public trons per, ord it needs tc be ro ou, 
01, mier,swe erough to meet irdu,trial, cc rmercial ond hou,ehold The h[W hos d.rilified two challengesconfrolting reguloto's in S. J„ 
neecs. The NIP further obse™es *01 even ·hougl· Sol.th Africa 405 Africa -irstly, te !, ake s .re Ihal 'here ore 'irloquote levels el inv€-,1,1ier 
.relaNve,go/corene'.+If notionoleconomic ...6/Ul, t© enw, = Ine fs ge," ble se•;8, ond secordlv. lo e9sure Ill 
le ch/leve 5 to mo,ntain and e/and il tc cddress /te de.nonds pricing |evels :famonogedin o wo,thotcreotescerloin/an• Willis 
c·legrowngecon./. r unsts hooks Boddre=slhesechalle,ge. Ihere soneed for o closer 

wor'Ing reloilonship b 'eer reaul urb, uN'Is crld gove r mint 
In ·he lialisporl urid eneri, serlirl;, idoninated b' 5+ate ..ned deponments belter nologemeni of Finallcal recJ,ran"·s thro>+ 
enlefw 4, M ecorcrr, hcs alread, been conse/,Red by econorn,=014 vicble prlcing levelsclo o greolclin·nte olce.I.C. incd/vcte irvaslmem and ineffecive oper/lion and re,n/nonce 

#voldin) 01 ecoaornic shocks I this regard. ./med regulo·oi• of el./ ...fu. Inle•elecommul'oliorg industry polic) perforrionce s ·110 for no·Ic•,1 developmel· C:pocily building and regulolon .ncenairty ond lock of .coacil, remain burria E „i."34 0 ce.ech©Jle'ge, requi,ings'st'ined fro ni,?g joim crpe beh 
infrchcture inve/men, c ic tc ochieving offordable, quality serv,ces, 6•Ird ord leodership .co•Jh,Ilt es 
empecloll Y E-thepoor, In Ihe welei secle. dela RIng crillcol inves! mei 
4 res.Jit in woler 390rlages dur / o droLght period For rnary Conf-edcpog. 14 
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Keynote address at the AMEU Technical 
Convention 2013 

$*I' liyul.*1*/*Enfli•ri•/ 

1/im g·e* 3|eas•e lo odcress F on tils impoinl occosion 
cf vourconvertion, ossemblng cs W does durng the importan* period 
inoircountrywherwehoveres©/dlomokethe F©Mornana•el 
decisive Tu m towo rds more meon g 1 rad ica l cr d fo :ter econ omic 
trar,formotion. 

alressing himsell Ic kh,5,notter, Pres,cep-Zurn©sad in 2011. 

-We must wke le decisive sh N I meaningfu e econcm,c #ansbrmo•ion 
Ind se' rn MON'O• I very deJJD/role ./grefr,ie lo•Wj ensure /. I 
ber,ehe 04 ov pcl 'coJ Irberor,on are shored oncngs: gl, cur peop e 
OuroeD#ves•uggledselessry/·freedo:.oppfess,o• We 
connof 6.'em -er 1, cornes J. rfle ..# ior *e ... 0,9 of 
poi.e,·4.. We hove I hi le prernise oF,he Ffaeck>rn Ckorec .kh 
$+0le5'niongs'oke,•, rli•• ullou Feoplen/sli•,ein'he weal' 0• 
#le cou•hy. lihco• ernonc pc,ion wi,hol# ecoadmic r·ois'rmollon rs 
nieoningle. 
In ·his (ecord, Pres,de 9 Z, no mised bc·h o norol cs weil as poll•, 01 
illparotive to ensure Il,ul we addre55 povel, a,id inequal,17 by spreading 
Ihe benefits 01 political I.barollon 0 / ourpeople, recognising tho f Ibe, 

Mc/, Ci.oo. A. *er of A,blic Enle.r Ice 
hodsinigledsel•les. 4 fo.Irrdo!„ The p.es dertlhen 

modethebold 

andyetiondomenk assedion161-%libcol emoncipononwilho„ 
econonic 'fc.korng,ion is meaning es5 ' 

Howeve. "e ND' recogues·hor in spte 'thes,glifinn' prowess 
Hov,4 s uggled, sulered and sacrificed so inmerseb Mcinst we hoye made mce 1994 massive, deep and bru/poverty rer,11,rls 
coloniolisrri tie peep/ ¢ / m ore yet 10 Ii,e 'he dreorr Ind 'rue *e doily re¤ hiy b non, Sou·h Airicons, ard we are duty·bound i© 
meaning of /reedom add•s Ib 9 if •ie must moke lhe decisive t» lowwrds meoningful 
We:airotbesinpistic nourappromlof #eiskoheodilweore ecoromic Irarsforn·01,2 /0, the president cirecled us lo moke 
to no•e sigrkont headwo/ m pres,dent Zurn' direcled vs, in Ihe In eflecl. .e musl ... our E,cks on povert,· i,eq'olity ord 
purs. /Ihis eoiingful economic rans...In uremploymentand slrive 104•rcrds o more socoll, 11,t ond eq,.al 
Quite claorly, Done .mong,· ourse'yes go'hered here 'hs mo'ring soc ety. In $ 5 9/,lhe New C fo/h Pcl recognised infropru<ture 
condou/the factfrol ige'herwith'hepeopleofou/Alrica we development os cne of ihe ki pbs·driven necessorY k take or 
hove uchieved 0 101,0 poli·,cul and socio ecoromic Ircn,4ormaton ecoromy to o new level The fact i, the· we ca•rot achieve s©c•o 
d Jring Ille oost 20 years Tcdo, South Africa is , betlercou/ry and 'slice wiless .e cre'+8 'obs 9 01 and. to.c dE this endeogcur. 
place for our adieri lhor ,1 m., in 19 94 ot /8 odvenl of the /5 rle,. d re/,elopine Ail pla,c decisiveroe.The develop•ent 
demo<ro ic cispensutio i. As o reswlt of the inassive progress we hove onc modemnisohon of :,1405#udure remons dical to 50/h Africo's 
mode, we hove reosor nolon, lo cel / m te whct we has achieved, / ture econom Ic wmpelit,veness, focill·/ ng done/ic, reg ©no ' cnd 
but to be more pos,live /0.11 6 6 um, conficer· inot we hove c Irile,riu'iur,u lince,u, denli•ncirg S@ulhAIrico'sinlegrntioninlotne 
reo possibil,Nto beque/ purch,Iden on even bet·er sotletyla regionol, os well os the glooal econorry 
5 more //1 1/ /:1. wilri u 11„i.ung cnd sustairoble economy c,d Soul I AIrrul's,Ti'rusliudure,leed5 poic,Holhe existence 01 Jr lappel, 
q.|ily bCE,c 5erVice, prud'.clive Cur:Ily polenhol which will be ";ocked IP ough 5CJ•ing 
-his is Drecisdly whal the Nohongl Developrnsm Ploi *P) exhorts upi,ive'trre,it: i les.'-or Coupled witht/er'ung""loprrent 
us to do. building on Ih,5 con{,deice M we ho; e o cu•ulcted. The oulcorneslh¤ imprcveo Infrovructure promises•'he ipill overe-fects 
NDP is iof nere|, o setoleconomic plcis or 5ecloriar brmulatons u id I ied,nun,ism r 01 *wid be gene,ted ivill suoport South Alnw 
abool // we •eed to do, it is a comprene.sive •,ision ard glon to econ ornicgrovA rrld pevelve'odicg ion effons, Sim lody Inlprov™L 

'inlin'te sorre of thes/'ctvrul develop r.nstroints Ir our <o'rlry compfehensive|y in-0 t.e fulure It inf,05,fuc:ture will help oric' ales 

u v s on k purs,e full e,npic,ment, ocnieve h gh growll, vcrious markets in the econor,9 rates cn 

I cons,s..... rn,•.·Ing incorne povel, reduce n.qi.all·y Sorre orno•g the Iiil,col lessons lor introstruourn .lou in Africc 
er,guie Quol,i, eduw.on. heu# und 5OCia| safety kor I I 0,•d build licluae thot we I'lust Dever stop panning br fillut illrost'Lal-0 
oneffic,en•,c•pab(•orru Mion f·easiofe copocty und lovIng .ined T. rromen•.In. ne 'ros,ruc•.re 

de•lopr•er, piogiumrre must rol 'hop· and inct we mus, ser•ice This hos bee• lup»ted oylheoverwkelmirg mc•Dri,yof,hepeoples 
. /.h Afric. a,c mon#r wr infraslruc·ure 60 1hol we do no· neq mi ll {01 Haeve, sonia 'I Ihe critcs of Ihe NDP •e no 

faure generotions lo hove tc no nloin, servica and even repioce I ouff ghtly reiecled Ihe p an . b Vt highlighled isS Jes vih ich req uire blher 
ote.oroilartcosl. engage,rert ond deoofe,.ith a view /0 inp'oving 'en ©// march 

foMord ./ i"plerren,u]¤r Theolondse f iS %15*rosoraof Ore of 5ub·50,c on Africa'5 ·op developmenlal challenge• conli * 
co'· in sk>ne. but is living docume' lo be the shortoge o· p",col i fros,1.,cture, wnich ..es n. c rl •r 
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impedimen/0 grow> ard development Gre•r economic octi.:ty Whal our chlcren 'lurd at tne ard of 2.0 lic le../ Ic 
enhoried ellicieng ed ncrease, -c'npet,·ivenu ore hompered m whotwe#eved.•enweitmeiled 'ha cirrert ,•usluclure 
i.dequg' Inspit. corri'unicuf,ori, mi-cid Jowir 1//al:re programme, the• wost see g fruil c' / IPE, i obs orid locul rrido/aes 
Tbe m)rid Lb t,rgerto dri buS,rCS with A{rico, bul I,•s 'tdiffic•lt Iwing in tge wake of the pli'gcol i flusli'Jewienwe ere:Id c.' n lorillie 
to •cce. Afrium ri,rkers, espeao ly in ·he Interor due ·o poor w¢yl To och,evethus reu ulies pc! tical will und Lapocilyont ie ourl d 
inf-c 5 ructure. P,»col Infros•ruuure .1 /tes gr-h +rough its gove'Trner,1 •d ou, In {roil the PT'ale beclor invewer•., porliw|oilf 
bod:w= gno forworc link<geh. AfricA ecoranic g·oh ed the glob©1.ppliersond origilill equipment mnrillutturers {OPMN 
de.clop·nond nre inifirs'colly l inked !0 nf T i. clure deve oprrent' but And. ins p•,v••a •ed.i, will oJ,ei. rio• buy Mel. WSJC,5 . 14„.i 
tisthe '65'·pull relomons' p w th comn©ditieS *al 90: beccrne le being compelled to, u, hei, nlie,ent in:linotior, Ih to cm,e. Ihe 
drivirg trce *01 Inf!¤5 ruclure development in 'e regi©' bollom Ine a ie thei. r /u„.1 'er de wcy s to moke. u prolit os 1, il, k IY 
Luige i uni,nod 7 •i™E, likeoil ond and os,oillY go••r eostonc south·eos• Afr!co, as ospos:ible lk,lowil,(11*hrfn„ ./0/ cariertion i 
wellmlheliugedc,lond porliculoTI•Fruin,/10· foragriculfu•o ord 09 .rergy alilties. butil mould Dearriss/menottohighlight he 
mikag, ria'rgm•rerojs sj,has'room, pjillum. Cco; oreosofjnlros!#86'reinjercornecaoioelievi lilroslrucwre. 
on.op./redfiving-he needfor 'structure. Inturninvestrr•ne In focl,ioeliergy nliastriturewillhedevelooedwi¢ho•J}Ircao,•atci 
in ir fra'/ icluie r,ccrled 10 :xlini und move 'hese comrrodmes 10 and IC- Infraskvdure Re 11¤ble supply ul elecrle, s esser# 101 o to,ler 
globil morke':, suil, 05 /9 rcil ond o©Ilir'rostruiure, ccihnue to renienal eco•omicd-lop•ent Whls-8 gnificonlefflorlhosbee' p,1 dnve AfricA ecuricnicdsve,oprnert. Infro-=1- Cevela•rren,is 

k} improving cloo. In t• eleclric' generation side, the present ull ,•1 porlor· plllof /„eglonal Integrolion, mde con.pelitivene;s ond ming sioN 01 oure'ecincir, re-/5, wriTculo*ordist,Tbion develop,len) Th„,Tiogrtudeof Afncosin/moured,requires level, rer=ls o Ihrcal To ihr 5.Cull·, and re Inhtlit, of elerlricily trurhfurrialionolop,O™hes, Regiorol Me,rotionhashepok,1,01 14, ntheregion Thereislhere/reopres,rgneedforanhonceQ to lower c 0,4 o,id boosi oulp 0 in ali sectors irriestrneit Gnd rrainteronceof c Et-,bul,or ordlrons·nis•on retworks 
Reolono! priwer gone,ullon prulects w Il inc™ose eco•>mieS of ...ove the re// i.oi pu.er SuppIY 
rw leoding k> chen;.er eJecilrily whilst the tronspcd ond reod Fc 
n{ """"" wil reduce "10,6 ard "sts cov.ed b, poor red some nulicipclil•s ond SOCE, poor s,sm rebibility und the 

associc'ed inia©=tone nlro /·Lc lure ond edn*provisicno• formoreser ou5thon for rlishcl f 'nor ous boae· and cumms .c nogement 
While Ii,•dequotc Infrablructure my be le sing a biggest threat ot.... W h er ' m Un, cl,J ' l l l e!. 0 5 OCS f n /1:e.,ution.. O,1 I co n] /10.' 
10 Al•,ca's loil le,ir, g.., atthe is, 24 hou„ same time it .0 bolls, that reoresents o per duy. seven fln,s per week, ihorp ,·, I till 
6,9.I• aill Oppor"Ini , fc inwes,ors Wilh gove·rments across le foo·nforunp/ned,hutdowngolheproductonsquip,ner, on.1055 
% nontramnitti,0 h,Illurisof collors I inlrostructure. Africa I. I+O'.tior, ls..ric'U[ior/von,rnpossible,Imakeup Where 
the 5,01 of o E 10 30 yeor inliost.ucta develop nent boom We oa,/ions ire not run on c cortinuous bos,s, the recovery :ci be 
ore ov•ore In· *ere oip, liciave" carloir p·econdrions 'ot privcte em er. ile•.erhele/ time consurring and e•pensive, /hus recucing 
Irive•ar5 I, Jitollv require Defo• commitir#em.|yes / oroleds re.enulgenerotionop./.un// 
0, IIi. lei glhy pebrick periods Inct©Itoch 1© •nfros'r'cture 05:" In le So•th AIr,Con Lonle;ll .,•d I ·;L pJose lhe re, sri lou 
Fc·example, IheY wn/lube nvolved in proieas ,{,01 are high pron,4 muAIC,Politiespoyo ke, role intre pm·. i ¤110[ele,ln•it, a,•d I•ence 
. gove·r,lents and thi,sore likely •o come le o conclusion it is c·ilicil thonle' possess Ire raquisite 'upabilily or;d rejourres 10 
hey do nol al. be involved Ir, pro,ects •dherelere ore ro cleor deliveron thi ole. This is i,1 view olthe. COnrons w»havenoter ir 

implemen/·ion limelires or /le·e thel,inehies, are repeoledly n·oved re |01 on lo some munic polilies 'oving ch 'llrn' ps will' Ih c provision 
0•1 They/•il liso focusorme'l:o/*.1/. sogior*e. 01 ....eordqu'lle!•dricit' I molte'll· reedsto be resoved 
long lerm Folic• slot Illy ul' reveme cert©Int• and where mere is os Q molter c· Lrgercy ba{ore I beconles u i Jllure 
ingli-utionol crpoc ty vill·in gover,Irrel . meke pro,c' Moppen Sorre o[ Ike con'r bul,ig 'cl= :] Il, 5 irclude ¢he ./h tur•over of Acc•fdingly, long·term **]tes o lorgerhonzcnc3 well ke¥ rrur,ipal staL poor reveriue tolleclio•; misolig.menl oi le'Hs 
os Ike c pualy of Ihe ,/le, irdudirg coordilctic, and ir·egrohon thal E :kom char@e: to l licse chaiged b) municipelilics, re.enue 100 o· slote level, cre ·undomertols whch 'onno 1,8 ovsrooked '911'n 11-ouchener//h# aild nar knpering, misalignm•nt offinonciol seeking invcsimen,5 in inf•struc·uie deve|opmenPas investrs willrrof yeor ends :et,veen E' korn o n d mu,1 cipul,I es, - rigst o'her th I H:, • erieinlY Focus on ihew before the moke their decisions to inv"' 

We - exploring sudo,noble =lulions for the ene•, indus. Orc Through lie Pm.der,hol Infrns,ructure Coord otir, Comr.5sion 
(PIC-C . os well us "e StraTegic I agruled Pro,ecls [SI'S] involving c• our polic, pi,o,ilies / odd-css lese c•allenges is ·l occeerle 

in infrostructure to Correct the voious gover,men' cge'cies - dep,rlme ls. agencies und irivestmenl 
stole· slr Jclurn, preblerTI' I 

owled Imponies (SOCI, ",2 5ou' Air 2¤0 governrne/ addresses theecolomy £,cd i. Ine bc5:- fo'hg+grow#n end 0ccoca1ic 
the above and thus .8.1/ 11!,1,1 xecJIior lei|ures developwenl Ii,i,u/rucure developme,2.illsignric©/b,c©/nb,le 

towards h economic or,21 50: r, i Jevelcomen, of our commblilles 
The 'I€-C seeki •0 cores¢ goverrmenl follures. coorcide & Wi¢bneochoro,InuE L)eliveringo•sockolondecen©•ic ..sl(wcture 
I loclian I re'ourcr' In Ine 'canomy, Imprcle Iltergovern.c- Inereoses occe *cc nniw•illes,0 bosic sanices an d .vLII el,minale 
rellonsond occelerate ·hee'ecuic. 0111/ 5••lionol Infrolructure Fove,1, Cod uner,·pbrn'fli?'. Ond U?65 e,75Ure •hol j}il•y sho•e n Ihe pl,n h o coorcinated and integrated monnet Ull mote|h ,he poll/beneti,sol/emMI 
*cture progromme wood omounl lo u d,-I {allure if oil it 
did wosmerelyleove behiric i. Iroil of pl»col in{raglr.cfui, wh ch The prov,1,0/ 01 ouogs -0 .':c se,vices such as elecincit•, son,·at on 
wh,5· •• would make weosyted, bus,ne=.bul would rrerely ond Ind wote- is ·horelore u ke• irtratclure cclivery Issuc ond • 
norrcwi, be obc,1 thot - •oking i, ers,e, ond chaoper Fo· lundamen/l -5 ness ./.0/ ... 0.....ors ourecon.iny •asgrown 
te conduct t' affa , end rnuke pro[,1 ord weollh on le back c·e.fracfile ,/dusfries Ind the rell INector 

In ·his ·egard, Pres,denl Zorn' siold during the 2012 51* 01 The gove r,renl lins 'ecognised +1•0• •his is not swmble for 
,he No,ion Address •01 •The m.16•e nfms:rue·.re inves#ment i. econcm,c cevellpmen, ond the rlobol economic rece•sier hcs 
i./05/.C•L'e ....0¥e .10/ I.I Iu 51 ./wer 'InS, .... puned leve oping ....rieslocevelip counler Il s./.to 

Coms and roods. R mir i,!dustriclise The al,7, generoTe skii's ond 5 Irdo le de, nund in •ne econom• EreTgy 61,|ilie5 ore belte. plo ced 10 
boost much reeded /6 ciee•01 . iddornestic 'c.Js•,clcopot,9:9/5........dave|op.enl 
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Pad / /, s r·restructuie drl,e / conlribute 1©words ·ee oblecwe / Theircreasein gene-/ copocity,scomplemer·ec ov Eskom s •arge 
urlve,01©ccess to electn:14 Eler-,cc•ion ha5 bo·• economicond sociol invest·ner'$10 8:mand ond upg•ode ihe ponsm,w 'rd Boll, Eskom 
funcliers i thot d stimulofes economic octwilies. create• employmer· ond unic, Jolihesore inve" 10 indistributon infrost.Jctureloreploce 
oppor-,t es ond orovices bosic energy ser. ces for households. crupgrde w d. ed eqv,pmeit Through,inproied (oope·ctien and 

coord ®Tion w thin 'he vorious joheres of government ond Over Mher key 4,2.n' lion househclds are no• electrifed sirce Ihe iception 
stakefolders, r is poszibleto orrive/cost.eflective inleg•oled and © 'e 0/ctrificition prcgromrre, c led' och,eved 're'gh workig 
susloinoble solutionsto 'dress sewedeliver, Alle/es in Soulh toge•her wilh uicipolities Tk s meors •not Ihe ANC·led govern,rent 
Ajrcoondlhe•gion Hawever, has eled// more Houieholas in Ihe 6/ the•hallengs'relectMci•illhesond nine•ten yac, Ihon the che- SOC w Il cont que,obehow ertire colonial Ind Ihey raise 'unding forlheircopitol oporthe d regimes a:d in over 'ice hundred *w 
Iries·ments port culorly deirgthis var, constraired global economic ofthew,Ilegalgndc„minole,i/ence However. werolelatthereare 
er¥,fonmen: which is Mected 

rill :hollenge' towords M/g 'e uni//01 access obiedive, and to get even •ougher os / US pe•5!St. 
Mth tne t.per ng Of $ As c Jonli·.1 ve eo 1 ing progiamme, Roising hope '901.4 of your celiberotions Mllconsider how we aadres: 
co D ita l to od d ress bo*h copilo l a n d operohonal e x pe nd N e is g oi n •eiech' g 

e,lges. 
to orove more complex ond d Hicul /0 sur nountin the :crning pericd. 

-be pwision of electricil k oil should improve the quol® of lile 
If is there/re imporar· ·ia· Foe exomple, 14 ISE'/ of of South the poyrred A'ric-. es/ec,¢lly Ihe marginal 580. and e wch. -he 
for services by customerm -Il as Ike municipal eleclricdy debts •una/mabilily of electrictyto households *i'h no ircome should 
4 be addressed as beaddred cop ·/1 investnents coitinue, so the we d, 
no• con,pronise on the "us/·pay'· principle. h our case in Soulh 

Govern,rer• inlends 10 CoL,leract the adverse inpacts of elect•ic Africo. both de/5 such 9 Ihe one by the 50,·,eto ""orners, •,ck 
pnce in,rea,es Frough the provision of subsidies onc 1he conti.uous coistee5 90% of the debl owed 10 Eskom b, midenhal customers, 
i,ripro, leri• 01 'e eliect,veres6 / +he iree basic ele ricty FBE as well cs / one 6, municipolit es, wich today slonds ot over 
programme Governmert isols' inme piccess of livesligo·ing woys R 5-billian fo heten orgest-0¥ing municipolites misibere5oked. 
¢0 Improve le Free bosic electric,1 prog,unme furlker to ensure The r,/is thot' •irong culture cf ion Miz d Nuiling 'thu' nct 
thol eve,¥ poor household 5 colered *or. Co /Inued colloborot on cnly ercourged. b/ sustoined, Dopicubrl, when le " largest-ow " 
between iKe /ve 5/Heres /governm- inensuring improied semce municipolilles hve *e resoufce5 /lhe : di*osM 10 5e#|i iheir dels. This 
del,ver,10 oil South Airicans iS Cf t,Col ir 111,5 regord. O,rrole, 06#le creates¢ seiousdilemmo & E:korn as Ihe, id e +hermokeo I.siness 
deportmemen,rusted,oguidesevero 50/,is foensure+hot,ni·iot, es decision ond s. th the lighls off tr Ihe debtors o< o po 'cal decisio- 
a,med & fosier,ng the de•elopmen# ob,ect,ves 01 the covn p hich ondkeepleligniwiloutcneid ithepoyment boyco#' insight 
cre esser,hcl tc ne coum/ 's ove.11 g ·©wlh o re underfoke' il icio Jsly 

-This is weimporlor·gpier,bet hecurfer·bulld mogran'·ne as¥.ell hmel, und res vensibly 
06 Ille elacinc'? con'lrolnls us 0 -JI However, Ble Issue 01 energy 

k p owore, lr,e South Africon economy is hignly energy·nte,ive, efficiency mur move beyond beirg o sk>p gap iieasure •o odd(ess 
g *c;,ilidomincted bvt,e exfraction of row moterialsond pnmal eleclrict• 5/Moges into being ualure for our people ond ccrporole 
processing As h demand {or ener/grows. ne energ, se/or cui ers The "gligentuse '{elec·rlcily merslybecom ilis Milable 
i, e*Fecled to ploy o ce"I *le in accelerotion 4 Me country's must come to ar eic. ond we musl begin to make ' our culture to 
economic growth ond deyelopme* Socioi equily and economic be cncemed both abouttheo,her person and the lu·ure Acon lineni 
/icie,cy ¤re crucial in energy produdion ond we hove ceveloped wilkouts 'Hicient energ, -ust be concerned eboute'oonding copocity 
oopropriot, poliC, instrumen' 1/ minimise neltive in·pac,5 0 0/king electnciy ova, Gble lo cll und 'el con5erving encugh lor·wlvre 
exle•rolitie: ass©cre,rec wilh energ• production c. :Or,sumption The genera# Negligenceisforusno•cluxury 
Eskom cop,/ indne* progmnme will idd I7 OOC MW of new T hea 2 6,9 
elecifici¢y expeclohons ploced genereting To le ·Ictional grid I mn happy to repor lo· cn ossociotions such os ycm 10 

be innovative res/ving Ihe ser.ice dehai cholleiges oic, os / the previously mot.bolled pic/shave been in relurned 
·o service 

crvciol pcriners ond stokehoders. I pircipote in fhe pwrom·nes ondalrnorolltheun,Bareoperolion' Despilethechollengesirthe 
to bui,3 ond 5 JSIOIn Ilie ii I[ru•,l ut·wre | w,5 9 ,{,6 2 || the 6eB' com/ruction 01 the rew electric 4 In your genecaton plc/s, tere hos been 
deliber¢,tions 

signilicoM progre53 09<d we are on come to receive Irst power by 
tte second hall o• n*,1 yeorct Mecup, Unil 6 Mol. Gigobo, Minister / rubi c Enterprises 

I'•fl.-,O.-•5 -MI'll......'Ill/'Ill"/,Ill./.P//I'l"/"ll...... 

NERS,•:s ·nardale i• 10 regulale Ve el/•ricily, piped·gos Ind polic* Specific choi lenges Ihal wa h¤va ele,lified os NERSA, A 
petroleum ppeline indust,ies os enshrined n Ihe National Ene./ th g geclor onc !118 electrici,y d %·ribl.tion inc uslry relole ·o th• 
Regulator Ac. the Electici·, ReguIN on Act, lhs Gas Act and the D Forna, he number Q: m Jric,poliries thol do n/ keep to the 
Pelroleum Pipelines Act. The tirie induitrieg we regulut0 ore to o benchmarks @ysle, losses, e'perd,lure on moinreno•ci/numberof 

I lorge eite'r rronopolislk I naturaindlhe</ore Ihe regul'lior o oub'96, ele.) We look forword b woleng w th you ·o resolve tle.. 
, Ihme,nduslruu,1501,cgliensurelho•thebolanceberwee,the challe,ig•s.whichareinlirewit,theob,ecives/gover,menl,/. 

needs of the consumer and ihe industries are mel. orticuloted in ike NDP 

1 
, NERSA is a key enob er in od•ancing economic growtn and socio Tbe goove obm/,ors br ng rre back ic This co#vert,on. Thi 

...lupmerl ..i·hir, 5.. A.... Erergy 'c'• the ./.le convention has brough· Igelher ·echnic' e•penE i. Ihe electrid¥ 
of Ihe 5out' Alrica, ec"omy, not "ly Trom I growth po,0 of tic:nsnisslon ric-pc shar• la©0/ledgeona oest orociceon,ow 
viem bul olio lor / creot on ond sociol up iftne/Our de'ining lo erfer ively :c#ibite k suppon the ccurry's I,irro iudwif}€]rld 

i cholle/ge//heene'y.guloloi,storegull'leenerg,indus' ser,ce de,iwer, obiedives 
i" monner ·h,]1 bain res 4 5 inte'"5 0{ th' sna,i¥ produe er: " 1 wrish '01 f"41 disc" ors os yo.; 5. e your insighis on ihe* + te one hand 09/ Consumefs 0, rhe Other hond Thit i,never an 

Ibsues 

T .....k 10' i, isinluerced bythe g.emerecolorricen,0,ron.er 

1.h local Ir ood in•entationoll' and 0, dilct,d & Phindile .rnmint Bal,ni, CEO o INERSA,• 



. 

. . 

... 

.. .. 

: .. 

,. .. 

.. 

.. . .- 

1. 

4,1 "1.3. 
t 

#9 L - 

T 1 

12 - 1 -1 

*CU'•/ 

1 , :1041€ 

Elt•N 
Powcring BusineR• V 'fld'/LI 

+27 11 824 7400 · InfoSouthAfrica@Eaton.com · www.eaton.co.za 



I AMEL;VIPs&Awards 

•MEUE;,•rui,va•,w•h,Molus,Gom•• A Whe'.8,/13,2 lepe.ner I 
I,•i,Pefo'fbrani,mr,•es 

-£0 4, P¢-,1 
, 

mmnillm 

R• ••nhnw hi • rouncrjorA,5-r N*omol •.,89, A'e•t 

1 9.1 . 1 /0 
Ph./6, lEA .\Ike; Mc••kid•0/6.or /41(,0)g#Johonne:bue 

-lielm I C 4 
•1112% I '*T- lili 

.rer Ii. f • « f' 1 , .ive 



SpeakersAMEU I 

'- 9 1 

e?..& 'shicc/'/02 0,•d Scrdile ''•PPLJ,•L. 

Dunie•Ki.er .0, roLL 711/•Il.• ieze„rall.e•Ft'•'8,;,p,Awrra••n,4,#ni,Dprp< re-0JchionfeJ•on.817.•/in98$48,polh,C•ED 
AperA»ordirom ..') F.-one, Sm Mor,anfiomK•,Drre,FF••lishers MP (-4,r&*m, Fr•o. 

1-_,- 11 . 1 
U 4· 

.1! 

: 

.viqEJJ,; Comarge, 80Jk•S./;2 n. •'elj' * Pafr•OMe,in-,C,f,Ave.and •4umolo. Eskcm· G•.r Mi,Qh,Je. Fi,r.> 
ind /94:,ee&./.r'.r J•onVer*e AMEUge,e.r'i,crre#on Orp, n, • Mah,•maN ./ .188 

11 1 1 2_01 .4 ., L , 

•egr, Ve'lpi.VAE.ne/.elar' Vo•e Ti•Sper'i••uKyS•Ilt;•te *CA•Cnicr,%*n. 2eJf,Vel,/A',tagener,Ilo• ffeloy Dell 
om,04/n, Fkurpwlen, 09d Troy Goverdel, *. S ¢elo XJU Clh, I= =.*ew GWh••, ! 'r,J J .' Knreo Beho. and D•nieJ Goo ie Philrps Lokring 



I 24thAMEUTechnica Konvention2013 

The South African smart grid vision 
by Dr Mirlne54 Bip" *NED' 

South Alrica's ele/ricity supply industry /¤nds ot /he Ihreshold of crilical tron,formalion This moment presents 
on opportunity for innovalion to Unprove service delivery and lo enhance induslry sust/inability. However / clso 
requires wmportan! de,isions to be made for the op)im,1 deptoymenl 01 94/oble resourres ¥Alkh will provide 
Ihe best pleform lor the econornic ond technological needs of the (ountr'y- now and into the fores/eable fulure. 

The puroose of the . 5 on , la describe ·he le aspir/ions ore amidst 'he cloiiging expefierce anci pe,fornonce feedback f" 
ospiraliorol lu¢uie 51:,le /* t}ie l in 5* 'ndscope Ihe in/* /Ill con'inual y serve lo i... 
Africa Imoleri•er ·Dtion €,pprocch, ogain ioll'-ng 

he . •,0 ' {oi,r,5 port oF o comp.hensive 0 9!le'IVe .ccess I oevelup the mos! 
7he VIi,on oefines. lugn a prccess of lamewurk Iiiat Is being created toro s,or opprouriote 'uidelines for South Africa 
coreiul cons,derction and co,·50//i c g.Id in bull A ric"5 /"yed 1,1 4 1 
conirron picture of 0 5.00 gr d which i, Ir ocditon m the visionf 'hp frlirrework will While the slroter, rir d icudmop w; Il folio' 
re evanl to South Alrico // lhe cholle, cies co•sis c ar os i. anolvs,s of tie indus* from + v,6,or. the visior does amne th¢,1 
"eindum' foccs Hm,gon'gfeeddefin,ton shrtu5 otp•Seri, o g©p anol'is E.,dent,fi· 111" Ipenlento·ion©f sma•gn"/91:Tions 
o•colle/,ve underslanding /lhe &mort ie va,loricebelweell,heoffent sbusand co,bcopprooched,ncmodulor .oyle ory 
g•id visol I.Sout' Africo ,§,in•*rotive for •he d/ilied visiurl, uslrulegyond roodwop role ployerhos 'hefreedorr to p. or•,sethe 
alignmerl 01 'for and Intagra•ion Inlo a brcod·,s,Jageigt|•¤pp'00[| fo·Cchievig implorren·ationc-onospec-ofthes.crgria 
cohere" "1,-ul "51" A clea· i si" Icidoo Dotiowlposition/des-/ibedby·he /5Jilspecificleveroge¢/0/1111„ororeo: 
wHI enoble nurrerous role plove„ ond s,nortlridvism „ppoledly,uluslnessme ofconstrcint"need Trussuggesls'hotwhile 
sfakehoiders involved n mu|hple 50|urions crval/proposition forcstabll.hiliganatioic le•olionol,Ision,siotegyondrocdmcvwll 
and opplicctions over ar exiended pena of smo,tgrid T• ov5nesscase combined with F.ovid• th. overal• di•ed,or. the fespec¢•e 
implerre' otion o be 'pulling ir' the sarne p,lat firdings-d Iessors leorned,.1 „I,onn uillitie, nthe Inoustr, Go.,Id staltheirs,ecilic 
dire Cho„ cleard,rectiolont,e -eq• redondprioi,11=ed purne, olari pointwl·hun the con,extof the 

lunctonalitiesondimplemelioguidel,res visiorilhotwilicreole'ogreoteslimlied,ole rhe lim J' 10 60lorce practic' real s•r 
,vilh e surotly omb Nou, ond aspiraliona k> oid role ployers ond s,akehNders wl,h benelit for them Impiernentanor, of tne full, 

0Dpropioteteck9ology S¥stc,r,Wediolond er,visoged scoe cr• real,sutior of thi• Ill Vi.0,1 6 111'I "e economy on' society con 
feao op·,mum henefil firin tn• signi•cont in·olemenjoi,onwherarequl·ed. benelits of Ihe si grid 4 1nerelofe 

be wfle'ed over an em enced. bul nor. 
inimsltck'ei,tn•enlh/wllnecessorily The de.elopmenl of the vision will (olaw 
be made in the linediote fu'ore pres i,bed,lime mme. Theapproaci cdopted 

consultotive Ind inclusive a .orooch to mus' also De seen in tle broode< conlext of 
I. ./scribing ihis vis.ri il is recognised thi occornplish the necessary poradigm lif ike sl.2,01 / the electici'> s'oply Ilcus' 
freelectricily industry ,5 dmon,cand thnt a cmengs ol' 51.keeolder Consult.tion 5 outh Afrin The indus# u mtly cor,5 5'; 
I-'of •grlds,·,glness•exisisond•currenty s ine'llably al itorolive process .0 u . dorninail 'lare' v.,0 i. corpo•oles o 
being fu'swed/imple-enlec Il ls Lihermore requires lime. out Efings 060.- a tolleclive verticoly integeoled Miness (general on. 
recogAed 010,1 ene,9, suppnris ond lec,d• understonding, s.keholder Mignmpltond the tion,nission. d sfribu·ion cod retoill ond 
ec©no•i deve/vmen, and sfould be moN//042.=honge/rrangs,1/.relewar ,-i•gs outcnomous La©led dis'/wi or, 
responsive 10 Ihe eveg,_reasing emplexity ul role pluiers The 5ASGI wo,kgroug p owdes /11 ties, 

power:u/ly Ird'ors'In™lon requirernents 14 pal :rrn }" the process lo develop the 
TI·e v!$!0• 11 ""ore conlinue to evolve vision ond, 5ubsequently. elso olher crucol An onalogy used by NE-L for this 'systcrns 
inlime.bulisinlended lodes ·ibe, usbes· aspects©flhes,no/grio fromework eglhe opproach'i!; •holof a in10]09,/ 98.6US 0 
possible wah 'wrre9t iril"malion, why· b Jsm"coseardroadmn©Implemento,lon ravel. A colologue cop be const·ded by coll,t,ng many lechnology dota sheell clld 

orrang ng them In some order, su:' 05 
0/obelic, A co-/14€ maypresen" woble 
0*1: bul m clear d•ree•cn. 

A novel is approo// with on overall 
visici, followed by o stciline orte which le 

.,...., 
corprierils and bul d Ing blocks 01 the nove 
(chor.clers. plots.chopten, and lc·ralivela.e 
buillond./·egraked ira way tb/ supgorls tie 
vision en d goals Ihot were def red in / fder M 
delive· o coherert. meaningful ," 

Ilis proposed tnol /e South Afric©n grid 
snould be cd,orted il c similar fosh on. 
noi by galhering e collec·ic' 01 ,"d•Ing 
tech,clogieswd calling 1 mode r, 0, smoM 
or irtellig e ,1, b ul by Ar.+ de Ar ng o vis on "c 
len building lecon/uct 4 0 9/ ·hot series 

Fig. 1 Comn.le.liv, 1.09,0·.0. ....• d•n gre mobre•,M in Sol.i. 9 delined purpose The vision will hold up o 
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TEe ES] stund• 01 a Crti<Ol lunCUfe,(16 ring 

Coal/Natural Gas u,genl one sign,•,cont i•f,c5tructwre,nicq·,nenl 
to mi lain sli lill Ind quill, Of .pp>, 

'cs'und to gro.ing 'upply ieeds :,ic 

UTILITY --1 to 
-- to le. chulleng/5. F'erhofR the bigge' 

M&.ge will be finding the rign! ecoromic 

wd ew,for,„,ental balonce between Ihese 

Hydroelectric te *31- Nuclear moe*S 

, Cb.girgcle loredernonding c...e, 

expeclolions 
• 5...iresupp b o{ ele'll ty no/cld,n the 

fulure 

Ari; 0 L • D,ver&,lied [old d,st•ibute¢) energy .i, 
w,01 n rleoler, nore sust,roble 5uppl¥ 

: r--1 1 1, • Aff/·dable in./ful·.re ...le o{ 
supporting econorn,• gowin ond ropid 

ilo technolog, cdvaccements 

-hi tro,16[orrn•tion recul.ed 01 the ESI to 

suppir| 'Fils *|Virc] lo 'dBCOpe IS i |u!.Irate¢ 

In hg 4, in the growl.g complex ' 01 ·he 

eli'lir g Inc I ' lipoted derno'id5 0, th' 

ellargy *r. 

Wg 2 'litor}ceneers•iemlcone'lli) While Ihe c hollenge of responding lo the 

..ging ene·g, SVS'• FecJiferneril 1, no 

unioup 10 50.& Ailitu, South Africo 5 in 

0 Swa, 0 Energy Store.a o f..ouroble posilion where lk,4 coincides 

wh kke reed toi infrostructure in•e5fments 

\P t. u,¤,910" 0 5 b' p. /onr for curfentcnd 

growiligeconorficodi•ty 

o b L 0 Sinort gnds M an essent ol poe / 1hese 
•nrvi•Gle,rc•uerych••ges(eg lep•OCerree 
cfwigine/di,£|mierg• securing 

Coal/Natural Gas / 00-3• Energy Storage 5 Upp|, ,"oducnor, ul electrk •ie'•ii|05 090 

r],6,•,t"ed 
Hydroelectric Nuclear Qenwoion), in //,on 40 the 

otne· many cholleies, ond doir/so wile 
Solar Wind 
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Partnering with electricity 
authorities across Africa 

to meet their power needs 
Ourtrack record spanning almo/ threedecades In developing well-engineered 

and executed turnkey, high voltage solutions anross Sub.Saharan Africa, has 

enabled CONCO to build and maintain strong partnershils with numerous 

electricity authorities to help meet the growing demand for power. 

I Our customer-centric focus and key competencies that include extensive 
experience in Africa, a world-class skills s/, upfront engineering and a high 

locus on the detail, extend across all of our projects whether it be substations, 

overhead power lines, wind farms, automation and control solutions, 

rendering an operations & maintenance service or a combination thereof. Ei 
1 

CONCO - Sub-Saharan Africa's leading developer of complete 
turnkey high voltage solutions 
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porog'llin lerms 01 ./.lese .... 
elewents, 602<onbesummnsed Int00 8•0/ 
grid vision t•erre/*such as. 

"Ai ecoocn·,c•Il, evolved, 'chnolog' 
enobled, ee•Incit• sYslern Ilial is in·elligeni, 

0 
interactive. flexible end elficit end will 
enable S©It, AFrica s ener„ ise fo be 
su•ai•able Icr f,Auregeneroli"" 

Cloril is provided on *he macning of cerlorn 
ofthew/d; inthe vision Statement. 

/ KEY 1 • Econorrico(ly evolve<f - /Gdoble 
e|e'Ircit, 'Ete' thct meets the growing 
needs/ 'heeconom, 

1 FACTORSF • Technology enoiled· - 41 for p'rpose 
ICL processes. sens©rs systems ard 
copl=Nons. 

• Intell,geil - frond...knowelge 
• Ir+erca•ve"-obili•tononilor, confrolond 

niolia•e 15,1 4 Iw,j viuy cornme .Ii •itions 
tht.ghout,he c..plete valve choin 

• Fle.Jole•-oppro'riole, scolobleond 
odc jable based on :ornnon •ondards 

* Elea/l s"m - the complete volve 
c•ai' 0{oil interconnecec equipmeitond 
comporle,Isfirrgenerilion Derduse 

Fig.6Asy.m$vdewof-snle.* 
i /uskinoble-optimisic"coffordgble 

fron eni,ronmental ond ecoromic 
pe.plives 

...b 
04ec,iyes 

Irrplementotion ©· a icti©r,al srrod gid in 
South Afric' aims to enable ·he loilowing 
o iectives by 2030: 

20% su•lo,noble reduaion in Soum 
A co's peek ene.gy derand Fals#ve le 
'e 2012 nolional 005eline 0.0,ection 

• '00% gnocwgilobi|ily•o seriecll critcul 
Ich os ddined •ctionolly ord by eoc• 
ut, ity 

• 40% improlemel in slien, eVicienc• 
(frecguied ogo,islthe natioial 000 lecol 
20121/cha,col/1dnen·lec/,co,loges 
baseline) oid osse• ulilisotion lo ock ,•e 
o load 6,0, O/ 70% 

• 8 G¥ *le<Prf:,1, Capac,ly f ·Tiegra/ ,0# 
¢hedistrioution,efworks frorr rene•oole 
energy sour.5 

Irrpro.ed seri,ce dehiery ond ser,ia 
reliabilit, lo customers to 'ch,eve e o 

0 
CU'Sme· 3/$•0£,irn 4. lo$ e.,ctel 
80% 

Cos,aid bmefirs 

&7 Airl,ng.%1•e,or•#huhon lelorgitiontoosmarlergridenfa, sc ® 966 
ed enhance-gs -0 fhe con.p/e grid 
va:uech¢in, +. hc' tneeedrici'unlites 
opefole,10 how Ihe ne¢work IS Etructured 

Soulh Allian sman grids vision To ¤LKieve this. /:e vision de„ribes ihe ,/how •he end use, Merocls .Im Ihe grid 
The smc. grid in lerms Il ke' Fundgmental /eps iowa(ds SUCCS5S .* ,'lfr,druc·wre srnui· grid Itrequirese•tensiveo ignmert, 
tonsformatici begin wi/ / cleor vi,ion ©f Per# orman•e reqwiremenps, pri•ciple cooperohor, ond i.*01,0, But, 05 ¤ df 

Arocter,EtiC&, applicabs ord metrics 
Ihe o bie:lipm The dis,poirrs to de 5 t oHe•s, ir•d should 4. ofei, „1 signilicant beneli*• 

necassoryto reolise,hesmo'grd,/"Fig 6) overollpicture & Ihesmangrdord ndoing I.ughout the value choir, from t.e ul,lities 
sc>. takeg o sys•erns view of ,be g.id 11101 ,·i, I The yfls,on lor tr,13 5uwlh Aj.,al,1 -rt grid to Ille cuslomen orld, Irrportanll, to social 
sie,07 ///96 4.Nonaj /ution. 6 degrnbed conprehensively in suosequent as a whole 



1 24#hAMEUTechnicalConventio.2013 I 

Tha mot,votion fe· incorporating osm•d grid solul,01 Irto eCM - 

•he Dionrled indfoslructure upgrode5 orid eaansions lies 
* &oclo•ed belielils tolhe •Jed,•8 5tokehoide• 
oid hexoeclohon thotme benefilsoch·m gh Ihecosls 
Esm·luted traintenonce, refurb,5,ment anc sPeng·he,ing 
oocklog cosls in /0 distribu·,lon ne.ork ..ehcve 'el 
acul•ed,n R27.5 •Urr 2006 7044 90%"* I 

1//,5·blhon per conurn Tlis,50,os!tb/musl 

be Iricurred wl" or wihoul 'rn'·I g·Ed ,-plerner",nn 

In'orpofoling graair,rtelligence intolhe grid nighi ocd 
•0 Ihesecosls, bu16•ould delive·baiie{,ts coin nensu• 

.Im and 'cxce51 0/he oddlilon/1 Inveslmerd 

An Inveslment of Ihi mogrmude does how,over equ re 

$"ssociated value proposill., /0 be curnpelling to all TAKE CONTROL OF YOUR 
stakeholders INFRASTRUCTURE 
The smart grid con 'bu·es volue 10 •okeholders In iour 

0·e{•ee Fig 7) · REVENUE RECOVERY 
Tne e*peded benefils ·u all sm<eholdersore considered 

or,cr 10 1he v,s,on delinlilon m ihi5 5·iuuld guide ord INFRASTRUCTURE 
Nluerice Ihe eri.&saged goo'6/10.ge·ts Stokeholdefs con PROTECTION 
@HecIR' $ grouped,nto tour •nte@on. of ben/,clones. 
noniel, power ge0erok>,s, elccinci• uilities, cusloirari 

·INTRUSION DETECTION o id soc,ely The value5 wilh respect to eocK / tle 

illu5lroled considered fof each s•okeholde. areus ore 

[n'egary ord Ihe cos# orid benalits lor each are brieily • MONITOR & MEASURE 
sumn·crised. 

• REMOTE ASSET Ke, success Ax:ofs 
MANAGEMENT 

The smart gridis e,Decled to sal•he fo Irdohon to deliver 
on Ee an'....I. col networks resil ence. offic enci 
01¢erviro,imerlolberefits Thelfanhmentoosmo•und • ACCESS CONTROL & 
•hoo•d i<>c•i• on othio··irg io'ue w,th ie•pect te sn; kl, REPORTING 
succe/tors (5ee Tobie 'I 

The +•UC•es•to(*. I •rn. gfid e9*.. 605,5 · CENTRAL KEY CONTROL 
I. .ecificperomlonce .rner.Indlor requ .ensuring 

progress.ndberelits · EMBEDDED, MACHINE TO 

Perlormance MACHINE SOLUTIONS 
The oddilion .; intelligenLE to the eleeric,iy neh¥©rl, rn,» 
enoble enhar cad peiformente eh re5pect ta Ille 1-er,15 Specializing in design, supply and central 

lowl/Toble. management of remotely connected 
solutions, BrightenUP creates and 

Prhclpl, chorgeteristls implements systems for a wide range of 
Meetirgihe s. ted performorice requ remer, requ re' solutions working with your preferred 
•hes,norigrld lo indiude ce,toin impcrtont chorocter,•t c' enclosure suppliers 
./.lures Thevisiondescrioe•.lerbilld//Ill 1 characterishcs which Con/,Ii ihe s mort grid o ·ld Bble For more information 
5 surnmaris. these seven principle chorocmr,5tics 

Ond cliows I lornpof,•¤n be.ler ./ existing grid XOXI 

¤ id the mip of ·ho 6 wn grid J resped to these XE?<I Shane van Jaarsveldt ./ 

Ck,roctens# +27 (82) 6010499 

Key technolog, applicallom OXQI shane@brightenup.co.za 

Deplo,menl el oppropflole fechnologY upplicoh'qs isthe iroblemS-•11 El 11 key I achieving the sloled gucce. foclars. Derlormonce 

requiremenls ard principle chorac/·15!ic, of t, 5mort 

grld Ideni,frils ·he relevant appi,cotior8 v.il Influencecy 

Irnpro¥e hovi the smarl grid M olonned, daggned. Dgereled, 
ond mir,M ied Illroughcullke de choln The E.us here , 
L•tnerefoie orr //khndogy opplicet.ans *c inplemeni BrightenUP] 

Ind o·whol pice In achie• ce./Hec,ive, su/'ir•ble 0 

and benef,11/1 smolt g.d soluhon or Sou,h A/8 
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•1.'Iri -ies, oppli 01 on' sho•Id incorporate 
·,fise ./se The tachrciogi .uNong sma• Qn© pria g &/Incy fespor•/ occur on.J) C:Llt 2227,Ucar ViffLU,U':,3 tkni v.ili provide ¢ positive felurn on 'he 

Investmen· over the oe•loyed as5,1 Ii-e 
» r,n •Dke doA •r *eht to •·urn ·ia cur-t ..i• to full op/lion O.r •1 ck)e, Tb 5 'S ochieved lb·ough e"ig, 
ur,iergen,y A Iri.TI gil© Inu• er/ble 6..r re•lorot,In c. ¢• I.* c/5, hy Res** 
makir,qbe-arir·orm,# ror·• lord 90•oilobl,10•5gs· 1 //ex rn mmtAI•• ston" demond reductions,savings in ove* 
eperolors .nd Al p•n,/1. operotior Cosfs, delo,ed ccpi-01 inies¢rnent, 
The•mol¢,driu: pioaeoperolor.withantnderstondinglf lk,85#-' requiring smollergenerclion rese•e mcrgins. 
tr«,torve·Ihegrid 5h®lepro.derecommen*on.forsacureoer,tion. 0. lower mai"enorce and senicing costs (e g 

Roubne©perevr• uowappr©Drice,entrol&•c*,•itioted Operotoris,oJdbeobletodepand 
or Ihel e De· udicicpd visuall.•i©1 ¤rd cor Il •001;. {051 5,••lot•n5 ond reduced monual inspection of rre-ers!, 

de¢,se]•%LipDO•rnrnhll,¢Ies reduced grld losses, new customer sen ce 
Th- modem grid m•etmvi•voked looli '0 un*rirandeDndmhri. liokie Wings md impro,ed wrome. serike 

Ophrnm*n up· 0- •rd .. 0 wida ron. 0{ con,/ $*I • 98 grid oe.+Drninnce levels. 
from fellobil,4 en,i,on-1.1, eFicionc, ard econer,•ic persp•£1-5 
Gid .nner• nu• be able lo•rol,ge or©ec·ed gl•in 5up0Iyend Mmcnd rhelollowing Ofolk/ions ofe ,/luded r The 
luyu,ue•he,i Jdas,or•seboo.*kj .-k,jd•rd.•••coi.Jd iuer,r *m plcnning Aedsrrat grld sol.hor b 50/h Al,m. 
Smg•grideclo min•ng ond l,adelling muil provide much =irMIn Advanced rrete *tion ing inf·orruclbre {AMI• i© 0•iwer th•s, • 

gie,lion% 
i /6,5 Ime·side "storns<CS) •Dle4 Pede,f,cArriegurr,menl•1•r-gno.. 
• Demand respon:c 
• Disiribulion mon"ement sigrem, 

distribulion oolono*ici (DMS' Cu•to,i *ye mlled 
1.•tioncn4•0.*irl Infer,ner irn·clve© ©Mdodive • Transniss,09....cemel opplic/,0. A,oolef ,&.il•e• G-* for....Inwilp'wer cusion,ef.-demond.*5eonc rr.4 .Ai-,prili•, hy <i,%•in•. *em Li•|635 *Af © re•' di5lribut6denEmYre50urces - AEset/sy'tern 0,·irrisolion IAO'. Un|I=* 

*/Ef • Dislribuled energy r.ourleS Mol, •i%tribi•ed •DER) eAA•¥ fe•£,Lirces.,h 
piug·•rdpio• conver,e,ce; d,•iribuied I Information Ind corrmunicall/5 

Domi.led I r•niral gere•lion w•th !62•1 vohoge regule· on integ·©tion [ICTI 
g,c,9(lon-mon¥•.,cles Accon•nlocnlesoll •pli.10 sup,op high pe•r·•lion 
-i51 fordis·,hitederer' gerolli.•and/¤,ugu en dit·,bulion 9,%1•m9, ie,•on'ive :no. -he deployment of "esa opolicolions direc·li 
£.i,es inie,Inn•ao,end ooliari *De&,Q.id.e|i061,4.enahling correlais, ro ochie:ing •he ke, 3•ccess 
Op•faliOn high penetrotw:n 01 -enewable, focto•s of reliob lit• econormics, .Hiciency freq jan, con-·olled 10©35 1• prcvide 

'inning environmental so# ieser,e secirty os shown 
Moluw .•11•irtegic·ed-0/·co 1 99 9 im,Ad'hole'lerraikel, Enrih.snawpinducis. mcrk*-Ih'welectrl: Ir, nolwell nlegio...ded 5.™ic.,-4 mo*els mor//Forcu•·*e•• Inler,¤er/'ill' -he app, aioiscre mughly Igned to tour 

#inihe•Irrr=te,r• 0 /ro•L.s fu idion•1 •,eas of Ibe s•or grid The four 
Focusoloutagesondplmcil¥ funclibl are de•ired 

AcvNies po»V qu,Jit• 9 
os customer ) wa- guclily,5 0 Prie"4 -'h Jreas I 

marued *on 910. rarge©•neeGill,he2hf verieholquolieprireorlinns '•pid e,oblerren: (CE}, /need distribution 1-pon•ei,powerquali• <el•Il res•lon ©' i.=. 
*•r&5•d Ga•a b, ojerorions (ADD) adv,nced t·onsmission [•Ee 

operotion: (ATO , cod advonced osset 
6%*„Ildeddole...... •perotioncldato-,th•5•e• Opt,misnc 'seli r. .....mater'- f•cus/' moragemen¥ («M, 0•2 corres•on¤ wrf• Ihe pie•crition 

=•menl-ou•ine,9 ope•eseffile'll' 
min,11 i,na impu.1 t• EJE o:Tier' appl,cotions os ill Jslr.fed in Fig. 10. Incal.'mits•ar,/9 

61"Ond. to prev*n) lum,er A UterA(IliCall, derer·; and #rdi -Ile {,lel re·JI,sofion 010 5nlar *id,s a system Add.issidl•,uib•- dcrnage -I- d 0,• M.·.• .u sor,irwrJ,o•, 
-ci•cvnolndpreyAnlion, tfial denonslrotes oll sever oT /0 pinciper 

plecli.-141/115•.inon minirr zin'*/1 / C ,5•omer5, ond =lonin•r •rdie510•lion ocro55 0|llour funalorol lovIT. creas m sho- in 000•1/ fe•D'MIC, 

./*.o,naelvoren' Tobie 6 
'DeforM re.iller,11, Ogoll,MI Re5,11,11 / inacierl,/ Ind •nlibmin n?,5•06..wi•ma,•Mi)•i,As, ph„ col ord qrbe,·olloc•s atlr,-ki Md -furol disoite, w 04 * I e funclionotorel//r beuse' I 5'rudure 

molicious•i•fin,•orond 
end naturol 'inoitel ,opIngend *.ion,•p•bililiet *%1.-/ uroocniop" of on ¢rcered Ind costeHeclive 

we 5 Co•pur,5©r plrn,e*Agcnder/,sogedond in 'ernls•fprinciplerheraderle straigy lowords a 9 morlef grid while keeping 
tke·.isionQmols/kr. inmid 

his possible fo use "ch fundion'lore' 10 
develop a bress cose and Iher integrate 

ME nle,med and greoier p„1,4= 4 
thwse cur business customel coses to determine #e 

-m/"3//ter"onndil•/ most Bdualve tronsfor •olion plo i for Scu' 4 
01*lam Airclwith iso./lirmilationsf priorihes Ind 
Enub' 5 •rwii,/'i,rl;'•••|•ri' 'Ir c©5. nce·rs Inage•e,o|sen;e.seq•encing 
Pf©.ide, pew,r quality forth, ronge 01 reed 4 of the sver grid implememolion w thin le 
i.'...... funclion©I greos with cons,derolion o· a 
Cptimisee 1%•el. end o»,oile eff,e:enlly roodmo. (an Id n the imper,en•Nor 

*SCU:.' el. ton,•led 4 und wan „j,mising 'he berelits (see 

Opemle' rei|le.44 ·rocdrre/. based or lbs Ihipnybcu|u, Fig '-1 A d©yber Vf 
als(6sc.•=Idi:astel proposed opprocch / be developed os 

ToWed A,re-*eel..1·0,7•.•piall-&«.*....eos po,t / the Lrnarl 9 -id •roinework to provice 
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9-ler,lice ATO, A.A# to whI=b 11 is ull(]coled ).ee 
e Fig 121. 

Met,ics 
A S¥/1.- Col*lion 

Metrics ¢nd largels provide J fromework 
(]orinst 4/ / noni*o-the tronslor'notior 
c· ·he '01,0,1/1 e eld I' ly,nfr05.JO*Ure int' Automation •11 
the er„•soged snorl grid n • / gauge 11'e 
m|ue of the rewlting ccrilrilii,1,0, to Ilie 0••t-lon 

. Aulorn'ion 0-tos Y•terA 

$1.10• count' It is •heretore . crit,col ospecl I 
Ike vision 

I. h gh·level le •loit Jild 06.,veb . Il 
e·rvc cg the rretrics 20 'rociprogress lowords Ran•,1.- 

Integ,lion deliveing on the 'culli Afriwn 'mod gre 
En®rgy VIS,C•. Buf il •cogn ses lk' ·he50 melncs.'I 

DI,In••d pa,Ilelpailon /0 be composed of seve,01 sih rretr,rr. t,ct ..11 
.Im & Option, •) t reqLire oggregotion ocrcss industry seclions 

Old ccross en+Ilie5/role phip b 'ilw 
recogr 5ed tict the getrics •ou[d repre,e„t 

SM,mrt A•plia„ces, Ah In indus. overage, w..... .rge' Ind 
PHEVs-ds(Gmue 9 -Usescrincwid.cle'll. 

Aminitorirg sys-e. th' con evoluule 
Fig. 8 Erwgged -O,· 92 ir,il,Qlives ond 1-AseE 6>r 50u•h Aff ce pe...once ... sinoil grid appleotions 

fs, ihese melrics should con,Mly 
1 / gu de -he 1/ al Oll OUt Il ig ont cpoled 

be composed o{ o nic.e dcloiled -Fomework 
of KIM ' cross I . in' J.r¥ Il,01 w Il bc 'rocked CS 
olc eggregoted ocl•)56 thr indli• to repon 
perfoir,il ' I .t ./ Irve] I· is prooosed thi+ 
a ki/-2 frumewon ard s'ridord de'r'i/,1 

DR of me ncs E agreed u: po fl of Ike Inces' 1<0 
develo•smr•amsforsrng,terids 

[DMS t Is t..lier...re .cog,1 5/d 1//1 1110 ./tfics 
wo•ld have to be revie•ed .5 the ·,ehonol 
smor* gr d fromework mal •ASGI ' working 

A0 • Environmental 01, unfolds •u ensure IPelarge45 remo,ii bo•h 
£,rpl,Mi•0|ondreal,vic. 

Conclusion 
TA 

bou",Airco 5 elecric/network has provided 
mol Ii* /i eledric,D, produceis,]nd 

DER c."Mer 6 mony diodes. H 5* o jy 
these nelworks and ,rirosi.uct•re were 
developedlasupporthe "ge. predo-inar,Ily 

ICT corhcri.bosed gene"hon source' Ilia· were 
c:ong=.* oround the cocl resources Il 

F• 9 'wArrglip.0/orre'orio•oehyeencp•rodionqandkeysu•r•sh*f©. leclunt' 

So•h AUc 15 new Fnring 1,7c•ea,ag ec,<Imrs 
Induslry guidance in /,wrns of the vil.•Dn, bul :1101|er returr,5 Bee fg 1 21, The visier, and :holigeso/ined Mill o chcnging elect?Itily 
will w 'rescribe lhe ourneytholeach 'lil,}y "crol SASGI smo 1 grid frompwor' cim is lincs,upe Tile wion/'fiveforlower·cof»n 
siould ./. to ossis' wilh un ockirg 001 mol benefits 'or gcne•ctio oplicis •includ,rig ronewob e 

thegi·.cn ir.Qstme,ls *rgy end distribbted genefulior• co,•,6 9ed !• should be recowl,sed 11,01 smort Grd * greatl, in,Droved ef•cleag 01 the dema•d 
bene' ts ore op'misec /1/ opol =ctim A' Indica-ed prev,ously o col·es,ve wnort 

sice, ner'RE,•0•es more *ishded ond 
ocross the regpeci•e functlooal oreas O·e gria fromeuork ghall allow each ufihi, Melliged ne-,crkcapbilities 
con'Dined across ne ES (lrorr generchor '0 iden/,9 lur=tiono 0,€05 Wrfll lh. r..1 
to res,den= ) 05 shown m Fig 1 1 As the severe /Ang/ l the Ltili' nelwork anc Presseres / irveE' in the fenewol and 

funs,oqalit'cs fron' ./.ious opplic/+Iors / pricri se le sele' 01 of applicol'/,is ...Onsion '-lgeing e|eclrici' 1/Ffaslruc-wre 

combine, Ihe polernal Denelits from I lerms of ·he t9e rrost urge. need old •cre' .=i-re #Iting if Sci,th Airk' 

mol grid increo.es exponem,/, lo ol grealesta//looted/urn. Eochof/e// 'steisureonocceptoblequoltyof life for 

•-ake•Older• Thereishoweve, a point wfien •lf*6•0•cns :s Rembre described brieNY ° I in So.ill. Air,consond econon,co£]ivil ord 
further inve,tmenl in opplicaes leli•er theconte:d c 'he iunctionol orec CCE' ADO $·Lire growth colbe supported. 
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With tiese cho lerges corres on oppoluni+y 
G-11// Ir,du*Wal to incorpotle grea ·er Infeli 'Ince Inc 

aut,lohon irto the neD#ork t•¢· con optimoll, 

£ ,-1 -TT b I TA sup. ·he elect·icit, requirerrenls 01 * countr, 

...25¥. T•e visior forms pcl of a greole· frorrewol h'kn"« 

ill.li:../.*+Ill./4„9.1.....] M,/19 de•eloped oythe Sou•h Atrico 
smarl gild In,lictive lo g ulce ef·ecl,•e Ironsitior 

Mv,nced Asel I ne,ii (-1;, too co here/. modern,sed ./iorolelec·ric,·¥ 
I-,=.1$*....nc-". in'llucture 

A.6-ad Die!.lon Op-alk» •,0--=ff•1 1111• i 

The p.rpose 01 the vision h to define ¢ 
il--1--0,O•am-dE-•-*RJ common, ictional bluepne or osp .hon ·or 

the srrgrl grid belore indu/4 stokeholders 
and poric,palls e.®rk on on live/ment 
programme c *is magnitude ond cor,1/lexity 
The vision is inte,1 111' Mb ou• ald 

Ani •rohon•1 I oro·.idr n [Ij,Tirnon v'51{'r o * 5- Sf•41 ICI 
Ike snol gfid lAci will be rec•*eg ever •ime 
bul will ;erie to Ql gn eflor5 ocross Ind JSIfy Fg 10): Corfele'i,g .pnori;,sed 'pr,j'o•ion5 wj• le four A,r,chonc• 9,005 
1% should c:50 sews to 01'gr no •icn¢, ellorts 
0,6: all relo•ed cchv•les inc/cing skillicnd 
copocil l/*lenn'Jogy ¤eve,opmel 

C....#rl, and locolisotion oW/Mies where relevant 
4,/' e,el-ly " 
irrlp-,leal=:Ile The vision •on•ghs ob,echves of the smor 

, /-•mr/'ll.- grid and the con,ributio, 2 is expeded lo make 
* '.....Inler,cinn 

to Ihe respecfrve *boldergrousw th le 
Impro- no-114 and limol ider-•ring the p·,or' in'r•en'.6 IiI 

d•cracter E-icso'Thesm•rtgrd 

ha visioi /1,0 descibes *he smorl grid and 
*sms Ing=ken m• thee*p"ah©'slhereof,nirrnsoike'su cess 
in:.gial,n-DERa•o- 
'lerG= fc=lors, perormonce requirements, orinc pie 

ch/racter,* ord Ihe H®Gul••ra,Ju.eco•• key opplications 
•ndop,-moree*. ident fied to deliver on kese 

Melics and trget5 ore iuMhermore suggested 
03 0 romework ogo ns) which to mailer 
the Irolg•crmation of ·he no+Icn¢I electricity AAM 4."Jon -imq,w, an -4* bul ben•lh / 

ac,U•/*.*©W••S i,k,st·aw ink> 1he emisaged sman grid 
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Enhancing asset management with detailed 
asset data and a connected network model 
by //shree Pershoi. eThek,/ Elechic,9, Coe# Sae,mon, An e Sene d, cod Jong•hop Puns/ey. Aurecon 

®Thekwint Municipoll¥s inlegrated development plan Includes a quili9 living environmen, progromme. Asse, 
managernent is kluded in,his prograrnme. The integraled asa m•nagemen, plan in,lude• the management 
01 electricity, waler and sanitalion. roads. •ransport parks a nd leisure. slormwater. solid wa- and property ond 
buildings assels. 

The Bril,/ Spondords inst,iuM's Public/, By le +re ·he GIS s/·el•ns come into Deing k>Ilow docume,led ie-NG·k drawings This 
Available Spe:,ficc/,01 55 0/ Me 1here ¥.cs o moss ve bocklog 01 reti.iork• to Implies lho· the field 40,95 were schedJed 
Internotionel Infrostruc ·ure Monogeme,1 get 0110 #e s,Ber,5 A ve' |il|e confro| bed on geogriphita ore:5 ond t,F 
mor,ol •re the from-rk, Deng Odopted Few entiheEmoragedtoclimbtliolr•ountain uncer,i/,oodnetworkb. -,eldleal# 
1, Ihe en/vi'i M.n ci"""•I successfu ,; .ove throug• the ent,re eThek-n, Electncr, 
me,ragenen' impler,en'Non plon 2/5/10 supp 2 oac MI,owng evel sec,0.> 01 rood Pkase 1 at le assel mo•agemenl graiect 
years) .-6/loped In June 2008 ond In (paved and grovelec I gs well as I ie routes focused 00 0,/:Ily record.rg ond modell ng 
integrcted ir•rOS•JOJre 050 mologemenl where not olong rood networks and liek the sub· ror .,51 on net'c·k -wts. With 
polic, was dewe|opec ir August QC08. record all eTnekwini Elect// di$#ibu·i•n and tkese/„ets captured ond corfect|¥0:COLInted 

re-ICL; O1•on o•EeM er,CO•nlered TheeThekwini Eleeric® Dep,rhnert,r tio·ed for, tbe focus mand k> ihose 2 - the 
o unil wice assel mo'ogement pro ec in c 5-ribu·ici end ret,culation nelworks wikh Following field work 'e ofice te'ms 
2009 Ne,Group(nov,Aureconjon#Ppoemo cre fne bulk of rhe lancify deperfrnerf cornpor/rdco,Iddubpoinlioo.mial.10 
were gpponled w sub Be rrotter e,ped, ner«>rk ossefs. Aurecon woh opjoin ·ed to Irlful 'llul,cl• 10 Idellify r,lissed Ossels Thu. 
Pose l focused or /8 51.042!c or 4 Fie d copiureand modellhedishibullon old m.1 poilii:olud irrpouwl ereussetbe 
vollage ass/s onc phase 1 Ihe medium re·icu,•ton asselsof eT®/. Ele,+ricitytc non-visible f-orn the sfreetfror·aic'hidder' 
onc low.oltagowels T•epvroose/bolh o sufficiink level of deloilloencble prooe· withint,ildir/sorl•hird ¥40||s, whic, Ilie 
phoses Is to have detoiled 03,2 inforrnolior ossel ncr,agement •i,·hin le munic, pal ty field ¢eons mighl be ignoranlabout. 
A>, I n'h€4 c;sel Secendor, 8,40,ves included wppi,ng 

8reekirg iew g• ird other in·iat•ves *in 'Thekwiri While Elect·ict, .. entile• within le alec·ric·y 
Incuding s/Bm *eg/lon ond es,mblishing -he pro,ect de•loted Un ihe convertlen• wily ond di,tribulion ind.·ry hove good 

*dink for use ..Hhin oul©ge field co,0 ·ecording melhods by tokingo ™et irfo·morion for iheirhigh VO••e¢ prooerly L:Sek 

monogenient. fresh oppr©och /+ proved / redluce :o wh,ch normolly co.relotes to Ihe generolion, 
and enhonce //it, -his indided tr•nsrnission anc suoarcnsmission ossels Proled upproach 

I. e *fies have Su•Acier,rir fce marron / le *e •irne spent in •Ae Ped The dist·ibuton ard no rehculotio, neN•·0/ level I scops of le p.iect .OS to f eld / 
record allcistribu·ion Ina ret,culclior ©oint Field d©E coolvre eiercises of © technicol enableprope·csse.•onogerrent [hslfibi·ion 
assets,oosuffice,1 aid relieulolion levelotdeloiltcenoole it,jrpolle,i.unler"dwill.11·el,illow,rqricior osse· dala oben does not 
accu'ofe #set wd re•ork correlote 10 Ihe mocell ng asset for challenges reg isirs ond it is in manv 
i.plooc Mes not proper]Y n·odelled Ii·hin 5'stem5 inlne[hekwin,Ele,Incil»,slems Poin· . Elecli,tal letworK osse, dc•o Is 'f o 
assets 

Th,5 15sue Implythotlhe f,eld *COmEd,0 1©Ireco• techiliccl rolure jsmos+17 oid ofle,1 requires /0 -sultof c longtime 
line/coble roules opaA from tne line,coole tified field Deisolne to corretl y perio• v.ben s¥/ems did rot e* 5· and osse· 
dalo recorded 01 -he poin' me'locotions record .* TH 5 94 increoses Nonagerneit pd cortrol .os '01 d€emed h cosi offield exec,6€5 Cle as Minioture•Jbs·'tons,M?pone,Brmeer ,·nportart cs if is today. 8 was reve· a 
roe&../.) • Deroi ed recording of osset d/1/ in 

requimmenio hove lhose newor](s rrodelled the fle|d is tme conEuming >mull 
The pro,ec· 100. decided /oilhe fia . noul dolo screm, non,1 mels) ard 

J ezer=,ge v,•s tobedene Iisololion of ploces drall 09 resources dusti hursll 
41118. ovcilob e ne·work drowingl 06 11'i. would environmentcl cooditions ond & 1, nes 

' Insuie lield ·/Ims vis t oil gs.lorid nol ull' hostile en:·irorrnents 
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•ield /10 copture errors frequenly prczess 0/ 20·e.of.the·oil it'rnotion &10¤e#ir':r»,re 
occurosores,lf o•cloiurer fo·,gueand ..ls in buppoit Calorge,•rquo[ fied, 
ince piect f sid in...totion There is dato Do·a r, odell ./Le ilg wos dene In Inc mode Ii'g eam The u ge©•ropk CO 
normo|ly no wah 'por, frorr a re·• 5·, to ergineers a. i.*lip-ormolior pe/,sor• Ir•110 1//1....•I ly tfained Me. ne• 
Identi''suchistake' n•de da capturers¢nd'ereafter eol cooeeded nehvork as·us'd midellirig I witn od his grec,I, 

• Where d./ .lieries -t 0.8 In J..queries•dinJ#yet'ill/dal./re enhofi{ ed ·nodening quali·y and z *d volue 
ur=o.mon ir¤nsforr•er ·oting hos been thedola capIL'ersdid no,h•vetge fo 

690.v how thadeliverable 0& o res'll o{ 'unciorclities 
cojured wr„/ ,$ peried), 1here.s m erobl. fromc©,rea. s,rele ineons 01 volidoting dote op¢M Moslmuii,cipaiites A./e peak ollhe oroled the uhwelenrn n Sout i fron A-rieo maint•1 n n GIS model revis,1 whick rig lie spe' ific 5 ta consisted & 60 0¢,to coptum supported b, 6**yrepres'i,15 'Cuipment ie<01.,ri bul does • No oddificiol informohon rs ovallabl &,• 5.,perVISCIE .],1[l Folir eledricaiergineeg lot Inc| Jce octual :*i,ectivity ·ho, p.61 C.pfu 7 5JppOnS 

Ae'd ·echoology u/'sed 'dvonccd lunclioncilly including c¤plur ng 
To oddress 'hew· 1/.3 thi p,Ulect leoll alid nion©gi,g property/ci,5•orrer rie•.ork 
took auniqjeoppraw imtfield.vorktc Apert from the GPS device& and h,gh /nk [PNIB which is & u·mosi,rnpoincp for 
lecord 99 c GFS posilior, wpfunng dar•,led definiED, comeros deployed io •j•e j•p•d •le 

...ork opellions /5 we[[ :s smorl g. 
photog.ph. of ./ .•cts Ind 'co'dirg pro act ols' depiec ipods wilh lhe field plor„ 2 ord i Pads „riplementohon prolecls. The 
m nrum /bute doto. -his es/ted teoms. While 0 / co ns,de.4 /0 n fragile model 

Te·fiedwork, .plenented allovis [Jil 12 proyed,obe c conned,vty 
significart volvableloo to i,nie und c05• mviogs e A# 0. frcm t!te cusloiner lo on, ups,reoin d/ice Ihe lie dleoiri:. During ke e,ilire field imore.ec lak, qual. cap'Le 

phose 18 thougn ne#wl' montns, 301!eld ropology leuiT.) c.ly one 
Maximise u·Irsm op / ded,ccl 0/Ice ,/d WOS domogec when c oolt fell or,0 7 The CNI5 en'roirren' ollowed for ine 
'sedres.,irres and cuked 14 screw Th odvordages & devel=rier· of .,trimot ¢ pl1cemer,1 roullri!35 

deploying IF'octs included lor 
Interpre,ing Irmplot, equiplnen' plicilogroolis lo wli,ch capture eleclric' geniated the 

• equipmell Skypeldiredcallimun,•ollont/=... .lev•r: equ,prieril,althe:/...in. 01,<louies Ind modelling ¢he A- rn 
field te'.5 £4/ n mir ati'e equipmen* . C,Swoulc recuia tub•ohoi cor6,ds resource' oliVV 

• Field *eom Ircrk ng IFInd mr,rad) ker, LV swides' o wilh enical bisbor 00/graund ard sklls. Th 5 tron/orm,+r 

• Feld quality was nc· fe,'•ible Ifo,i• assuronce proccs, con·niner. e-c Using the office coptu•ed c :•sl uno reSource 
advic·rtege, *es an. me ovuilotilly pe'pec.e GP' .11 •he con· *(e 

5¤·a ver,fico'I- Int•groted vii·h Gm Old m,Q equipment n·odel is ab'orn¤2 1 :,liv 
The po,e, i ·eom took o different 'Fproorl' bockdro. Ip..inled :n the GIS T'ils rad J•rd the ncdel* 
whereby / co rn© 3/„ g rcl,ed i}n do nuir Large screen for easy dato •rlry end component to rralrly eitibli/•Ing con'ecl••v 
SJeriolist o well·struc·ured dofc cco·ure morecomplexfo•ces,gis 6,•Conred;fig iehi.i,ks..eer eouilp•?ler' 
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F g 8 .le :Alle 

regards to coired,7 ty enabl ng tne u-i/to 
troce/•Ilow nef•orks iron suppl, so•rce 10 
clientconnediot. ad/Ing loodua nework 

gcor nect.My beho.lou· Th is op orcoch 10 
mod-Iling ho ds many benels to le ut Ii) - it 
underlies oil network plonn 'g odivties ona 

'1/1 sessenliolfor nelworkoperoliors 

As such GNIS is -he application of choice 
for re»,orkec ulilities (eledficit• woler .CE, 
telecomE vorldwide GNI5 sofh•o·e oresenfs 

a ealist c view on le network in te·ms of 

geogic.h col locotion, h..v equipment 
con•ects •o ea:' 0•her and supporfi,g 5 4 1 fechniccl data 

1/ 11 4 .. 12 , t -1..#/ :/ Conneded n -ork moce]|ing is L nlort J r ale |, 
s·ill o reloh•el, ;new colcept formenyloco 
muncipoI CIS depolme,23*hoshildono 

UJJ, g model coiredrity 

/Ygf \91· GNSer,ho•cemen, 

FQ 9 .0/.c,Ac le field dcto copi,red wos modelled in o 
geospotolconnectednehvork model. Figs 3 

& decision lo nodel cnef doto wthin o lotakeoverposi·,cnotteom le/der general 4 and 5 siow an oc·ual lield phob. 4 ch..os 
geog ophical nelwork informotion sy/em ossiston, recewed bosic salety troinirg and tronsfo med 1,0 m tie exishrg geogrophical 
envirorment '·oved /0 hove benefts beyond voriou skills,vere Iromferred .vilh regg' to repre ted wodell//)in-0/e geospclic 
th, initially envisioned ord wos a malor Ihe cae.tion c· the GPS, PAD and coirededintormoton nodelIGNISI. 

con·era 

contribulor I the p»c s.ccess. The GNIS *chnology The exising 815 model rep'esentc,tion has 
envianment ond /vopiges s elot>croted o CAD Mcs· of erviforment where /e // dctc ci/efs did i. origin5 fron ry 

cn ind explined r mc}re defoil in herecher infofrr/ion poless In, lenial qualil lotiori -.e wos ported direct, into g GIS, 
conkining bosic 8 bule i /0,1101 on obou· Socia•resmori,- prc ect trairec the persorne in ·he use of 
the ele•enls. I col be seen from fig 4, Ille dato copturing sch»are onc 'he netwo•k A|/*,9 i. 0 direct con'ribL,01 +0 the e|enen¢5 »e•e •cor,necled• allhe 5gme oatioo 

modell,ig sof•ore -his incEd /e skill technicc ob/ctives of the "/ 1, a rg or withoa g:v ng though· p /0 le,el ofthe 'IMnt aqupment coilroct.'lincieosing Iheirvelue soc,/ berelit wes also reclised Tie proiecl al Ihe sile and 'se""04"nt switchoble in the iob Frorket 50,ne 01 the resou·ceE developed o lorge numberofconiractorsfrom elernen„ and voltcges / the gne localion. T „s 
deployed elected to /3/ coreer Fals wit•in essentiall, being unskilled lobourers into semi· repregenlolion makes ne•ork trocing forto• · the electicol 

skilledlabowrers "epeokof 'heoro,ect30 eng,neeong enviromen' and ana|Fs, conne:/ e|effeni :cu• 5 s•lug. .bsequenlly commenced with St 'Cles funded field learns #ow leoder ard oss,siont)were pedicotion alrowirrposmble. 'Inca Ihe nelwork 
born 

w th income ger•erofed by M dep oved proiect 50 ollice d/0 COPILre' and lioce will conlinge •hrough connected polils 
nevo·kvodellers empoyed Subsecoe,/,0 Ad/an,/ges//GNIS i isteod o{ stopping & 51,ilc •es 0, „rnpcr„/ 
'e prolect comple'ion mon, of the resoufces ct d,Forer,1 voltoge levels 
#a,proved/e,rabil,4 *preloinedforotier Wha so G// Fig 5 shows how,rod" were develore,1 
5//ropporunihes at ihe sub·cons"rt. Ageogroph,col nework inform/ion s/lams to represe/the poinl feolurs, in Fig 4. The 
The field teon.9 consisted of o sk lied ion iss,n,lof tolrodition/l G S but wilh ocded •5ull iso visucli• occur•le ond electrical, 
leocer. serni skilled ass,0-1 - garemi fOCuS en corneced '*A m©delling unnech„J -del mmicking th ocIJol 
assislont Semi skilled {,55,5tonk wero trained NIC,wokmodelling hcludes rble sei wi·h eq.nprren· En le field 
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AMAN Technologies introduced the CABLE ANTI rotale and securely lock into positi•n and they 
THEFT UNIT (CATu) to municipalities at the are then faced with Lry,ng to remove the entire 
recent AMEU Convention in East London This network of cable instead of just a single conducto, 
South African company proudly introduced ThecomplicatIQnof this proceoure will ultimately 
their Cable Ant,-Theft Unit /5 a solution to the hamper the thieve' from Stealing the rabic 

scourge of cable theft - a costly problem for . The CATU-G works on Lhe same principals B 

most municipalities no matter what size Latest the CATO-OH but only having m anchor point to 
figures suggest that the theft of electricity cables secure the cable firmly. its Inhercril simplicity 
Co•5 South Africa more than /5 billion annually and design was developed v.ith the purpose 
and disrupts the delivery of essential services le of reducing the then of buried or submerged 
industry and consumer. industrial and power cables. The CAT u-G is 

Two different CATu units are designed each for installed in the trena alongside the cable. The 

overhead conductors (CATU-OH) and underground cable I,nserted and clamped into the CATU-G 

(CATU-G) power cables: clamping mechanism. 

• The CATU-OH connects tio adjacent overhead Easy lo install and maintenance free' Lho CATU units 

each other v. a simple locking offer complete piece of mind / conductors to utilities and industry 
deign that works with the cabJ e tensjDns. When and a headache for any would-be cable thieves' 

rut, thleves are deterred from completing their Contact Jif van ..1, AMAN Technolagies, 
task, since I self- locking damp mechanism then Tel 011 609-0509, info€/mantechnologi,%,co.za 

The simple mechanlcal design can prevent underground and 

overhead cable theft. 

• liternationally patented and trademarked 

• SA/5 and CSER te/ed and certified 

• Quicktoinstallands@fe 
• Non·conductive and non-corrosive .$ • Can withsland high temperatures and large shock loads 
• Maintenance free 

The CATU has been deigned to save utilltles and other essential 
service providers hundreds of thousands in capital costs. downtime 
and labour. 

. 1 

11 1 1 39 ... 
1 1. 
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co•mun;calior panels, rela•s etc.) 
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t. represe/·cion ./reclvit, 9 'e 
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DS59025289 cid MJS5C011945) 
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Fg Il Irf",•0•slen,3/li,Nng+005sB0•O9*men# traci.g *ch con 68 used lor wiple M 

indi:cle <11 iisited lo-lecled] equipnon' 

Asset Life Cycle slis. wioners eli , or to define rrpact 
zone/supply orea Fig. 9 shows #e result5 
c . ievc' t.ce yellow) fc. 0 friniatore 

Involvement 

E,b:·/ un f·orn ils VV/W trinsforner oil the 
9 to wnected c'"M" to h 'hligbi 
conslfue'llronsbrmerGupplyorea 

Irtoriation 16 1010/e ior©11 5,ted 
elerreni for the conreo/ eiene,/ -race 
(ses Fg 9) In F g 10 the result5 of the 
wiected frace are isted indicoling 35 
ser.Ic. con./lor *inls Icuslorners) .oplied 
Fron Iie scuice minicture 5•b,·3ton. 

System per,peclli- opportunl' 
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berween vorlou: sys/ems 

Ver,dorshove•¢endenc, tose!¤n•en•erprise 
System asse, m•nogernenf s™em" I non suspecling 

ulil,·ies, wher in faa tne requirenents Fo· 0 
co,lprenens ve asset mor•gemeitsy•·em ,§ so 

•ich, Ihal,10 sing e velldo Ibus ·orhasthe obilil¥ 
to prop de all le requiremenTs to efFe,·,•ely 
ma•age all *ie inlorno·,•n req• remenls o•an 
assetinro,ghoutilli•cycie. Fig. 11 siows,ust 
some of the ves· id d dlenar,1 soft.vo ·es™ems 
iworked 1/ swop/,456 /,An din on o,iel 
In,agerner·sy,em, 00/ifing •latthis is %' 11 Fo 12. S,.•..emer• 05%./.ck no' compreherspie 

To highlight scre el theimplemenlal Dns 
The modelled repriser,olion allo»,s for conecls 10 W 'Ah pillor ""1"ring 'he pos5ible to assist in.!fectiiI ossel mo nager•ent 
eq:'pmen".0 ingbosedons.nch'gpon,9, or ous low "|10/8 cable rIs 'Lpply,19 let's explore the w of fhe GNISf role,n 
v¢,toge levels fuictionality 01' oidoper,sup he relic'/1,00 network elemen/5 suck 05 effective osset ir(,i,ogernei' 
doors for other eng,nee -ing 'undions 506 consur,lerd,Iribu·ios unii. netefing cubdes. 
os ovloge mon/ement lou I precicohor, efc Eve·,one uould agree thi before un 

power flow Inolys,5, n.work monagement, 05sel is cre©,ed, ii •hculd nove been 
Certain chal,e,ges were faced e enable 

Plonned,f/ouping ci mo,/enonce (show corcepr'alised of pl,irn/ 1. ¤ cerfu,i• cor £ rradel rep resellotior especiall, or 
affecad/oulsionding i k or/„ cor,lecled degree and deper/Jng o the iesou'i ft, OIl equiprner,1 or the sorne pole, which ,$ 
/0 circuil breake dow,·sleorn ul Old cal comple.1, I'volved In Iddre5slng IJ• *11*led vedic/4 ond horizontally onto o 
0150 ze oddressec wher Calf bree.e, is prcolen·. vorious ....5 rould h.ve been fk,t INJS rn,Dde A •rgle pcle structure col Jsed kJ assis• with Ihe concepN•I salion o• moirtailed) . hoi· va•ious equiprner•1 of different •4,4 the inle,dd asse- 
Note ·he mininlum sub,tut or, nodel . ictlemodel reed, lovaa||yser,oro/ord 
como n,n, ihe med, Ja voltage ring moln eleclcolly connect ·hmm diHere» 10 ollow A networ ir,lorrno·i••,1 sYsterr•(]Fler5 790 Plonrwr 
unil O wmbrh Isau,Ing urlks, conr,el_led k>r easy identilicohon and oc=urate network cious ellgineer'r,g crld intormahon lool5 
11 medium/low .c toge „arts/oirrier, #91,1 rep ·.9-to ion. Fig 6 shia the mocel 5,ch as nerwork cur„irchv,17 • arin,1 lexishng 
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EFFICIENCY 

ZEST 
POWERED BY INNOVATIVE ENGINEERING 

The WEG V// electric motor has redefired energy / ciont motors 
rterrationa y Ince,porating significant reductions in ro se an<1. 
vibrat//1. elS Els Weil as ircreases In energy and therma 

WEG Group 
efliciercy Fliherniera WEGs Inctor and drive pac<ages wilh 
tachnically integrated solutions offer tested and c'oven reliability 
and coinpatibility Innovative engineer ng represents Jpfront cost 
savings as well as energy eficencies wrch 0861 e. al lov. 00 ZEST I www zest,co za or operal ng 
cosls This makes Wis motor and drive co nbination the nati'ral 
choice tor (hose companies and industries committer] ·o reduc ng 
energy consL -opt 09 

ZEST ®g© 25 SHAW CONTROLS 05 ZEST IIENERGY WEGGr•. 
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Unified service, asset and work management 
in a spatial environment for better efficiency 
by Poute Spo,4. Vc;05 

Whelher they are ialled citie5 or towns or municipalities, local government organisalions of all forms around the 
wor'd shoulder Ihe same responsibilily to provide es5en 11 services 10 Iheir cons,ituents. Amid flal or shrinking 
budgefs. local governme/5 fadayare expe/#ed lo xcompllh more w/h feweriesources. Munidpalines /reunder 
Pressure to rollout seokes to more constituents whi|e ma|nia|ning good level *service, butthey olten struggle. 

To i leel tle,r ·es,ons,u,!ines oric ochiev• G!5 le'linoloiy hos long beel valued for its . O:5/spohol s"ms 
the: r gools, 1020 gOve,r,1 le!,1 0 g.],1,5.•1,0 5 'hilily t' disF uy rieiv'o•• feofure• isJ€h os I Helpleskeli,onmen' 
Inws] Impuove thei· Iriernol oper' Ins Dipe•, ,·Ires ond re*< ./ . help reduce I ond fird elfrienc .....logerrents'.ems M to free res©Lrces lor cosls b, enharcirg decisicl noking [92 
* oppe'unties The to• 01 I.proilng deplcyme•t 01 CAPEX tnrEe solullons ' proce'.5 !5 »picoll, 
©Perationsirlocolgoverril.el,1,•rc nplirri 'Imred 'c Eack oltice functions ,/ 05 • As5e·reg 5-e,/finnn,IG| *sloms 
by . very ./.re of the org-saici. The Iri[.structure.pals,Gn..e eli 'sul¢ is,hai The bigges· single oroblen,6 thol lese edlh onu scope of rnels ond services fo' GIS opol,(G•lons hewe arge y been verlicolly s,stemi ore usually operated os silcs In the WhiCh inunicipo,hes ore .spors,jler wher ntegro·eowith•e/specill{ :J5ecneoperatec orgor,50,lor, ic„pering business ore•5.5 
ccugled viti {nonrio pressure5, Is ... 'sur in·or,rol,0 /. 61 M ic,- these env .ments. The end 
on"hing In ", private 5ector 

The n,unkipal ehallenge r,sullism / e system n· usl be maine,ned. 
Mun• ipol service •,id osset managen,en updoled oic ve.4/ sepgrotely and the va ue 
choi!rnges arB }Jmler eAocerlaleo bv ·he MunicipchheE n Soul• Africa gre corrplex 04 unifiedenviroimertisloit 
4-le'norwreoti·ostbusine:ssolulons eivironmen' to n·099. compored to 
Uhed Ir Kdoy Tlle Isl•rds 01 da·• recen' studies, sigri{,con' volu I '·03 Thof ihese •un,clpol orgcni. tions Ir the UK Inc . 

ext·ocied 3/ems pll:>dI, for e coino, Ec op,grecated ir which do o p-ocess o{ combin!ng Cnd o noi provide basic ser.ica .» os 

440,swpc•rls,nfoinedcecision5 Similody w¤ m ond elearcity. In 50,·h A{-1,0 these corre oting tie inc·notion from lhe dw 
Indclone sy:le,Tis moke i' re,No impoM ole bosic ServiceE om the rebaonsib lihes 9 10: sources into o s•gle environmenf withou• 

InconPIYwiTh recomised indwsh75·•ndords municip©lities. thus ncrec5ing & levt! cf IDs,n• Ee single po M of ert• approaci 
E.,ch 05 PAS 55 IPAS ·,ow ISO 55001, comple'i·, Monogirg this Ecch above dist.,bute' c' 1he *m car, contfioite te 

10 

Ord •he Goveinmenfu Ac=cur·ing Stardor<Is intensive er,vironr,lent w,•houl In ..foled./.•nmel Proper b-incs5 

(GARP 17) -heldealsolutonshoull,sleu. s,sterr'·0 de'tifi. optinlisn, plo lend p·edici • 0|Ing. Prc:,dir@ Jccouils, popert> 
Prc,ide a uiried p otforin 10 Irack und wc·k required to ensufc co91!nuec cuslomer r.·m¤•ion 

St,F.1•e 

monogel• .b,Asp ect·•11 of ·nunic,pol ow' delive'Y becomes on linossolluble obs#Il - He pdesk using Ihis inlormolion when 
und •ervice orov,•ers. odd fe8ses co,Tiplionce capturing c coll, 01,0 'erily,r. customer In I . 50.!h Aff,co, rrul ..1 env,rormen OC:guil ng ard osset·felutcd Cia||enge• in6rrnotion Ind ge©placing t• senice 

deve,01 bus,"" 52" ms exist such os. .....Il'le depc.mer/,Ind 'egrat. 124.-1 

smootllywillikeysmlemssochasgeogrophic • Bilingsyste[Tlsla«oeit njoirno,4 • Asse· r...r Povides oll./et dall for 
Info,rnolion ••stems •GIS) en•erpri• 0*e 
mona-*AM). CLSiC„er J. nig•Jor 
5,ste„s [CISI Ird ER• 

A gcogroph c locatioii i o funie ne'ILI -J -- I -I -I '••/*ZEELI -1 --' 
'feren pc,n· in the ohys,col wold. As -- I 

erlerprise busi,iess 5yE siT15 evo|ve '0 inore 
¤ccuraiely reHert rool·wo•Id condi,ions, Ilie 

(]billl¥ I.re[,r{15,•r· o ocolior ho• become Adbr.JLIZ t 29 ·,2,•·' 9rreos,rily criticol. GIS soltwore creo·es, 
Jrgoillges moilfulng,anal•seK.••,ses 
1.-crl. lon clated 10 0 ocatior. Otker 

• lable ir Ilia ..1 mo ·cgemen· ter-t t,/1/Fli 
Include A 4 knchonsio demrmine ..2 .r.;4.4. nd•ocenc¥. rolotionships. nearness. shcdest 
disionc•. 5honest pu·h dislan•/ to ard otner 0.440 
.lated unclion3 •ore •ui' kly 

The widespreod oopuloril, 0· web·bosed 
Inapoing 'cols I ke Google Callh, Gougle 
Mo•5, B ng Mops ond Yokoo Mops, .s ' 
cau•ed ©n exoiosion I niere5t Ir rrak,9,] 
Vinuoliso•10•' •11·• of core bu5lness proceNsMs Fi, I Ar 0bs•• regi'•e, • ip¢'ill, e,iokied w.•I.Id ,••u 
ondworkllows. ihe 59«eund•e,moragereelisis,etr r,kedto •he /5 
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service requesls ond mo•itenance, asse- 
t(pe, geop<)5,tion el 

• The GIS/spotioi sysfem previde.the 
bockdrop onwhicncssetsrcummersond 
ne .cisore *pliyeo. 05 well as Mice 
reqies' und work 

• CAPEX processes utd se ·he 615 and 4 ..6.:kifi: ; 
0•Bet m¢nogemen• envi·onmems lor .1 
quo,¤tions aid pl•ining, prending 0 

... 
comoonent,gotio• ord outomcled asse* 

0 : hike on A 
• Workrror;ogemert flar,irg. SCAA,/6 

d•spgthing •uh•ggnd·rocbrgefcrews 
u rg the mao 

Fig I shows how Tassel regisker is spo ioll, 
eno/ed when loaded inlo th- se·vice cod Older area 
agse' mancgement s•B·em liiked tc the GIS. 'b» 
This envirorl,ent 10* Icw5 •C-0 Single Jser 
inte,f¤•e wk,ch drives the bL s oess Pm' .5, 
from 

• Registeri-g service re.Jesi on mcp 
(spor,olly defined, 

• Create ond pan,he work: 
• Provideor er,moteondsendlorcop,oval 
• Dispaihir€w '054©tiC|eicbledossetl. Newer area 
• tuteondtvok vehicle ®liclly 
• Powde feedback,nd complete work - 

hist</ spdolly enabled for Inapsis & 2 7hewolueof.rorice'*....inc,icphictoirrer 
These buslness processe5 ore optinised,n 
every step ihrough sootiol iwn'..alit> 

Usagescenarlos • 08, 2/ sippod In'grale' GIS-bosed 
Benefli realls/,lon mopp ng cbi ifie5, in combi,/ion wi¢h 

Geosp¤·iolly enobled 055et monogemen· •set mologemen' de'Qr car he used 
Ceosi:olial lect nobuy:ar dend tile capu/,hi /stems belter supporl customB, serv ce, wcrl to focilto·@ nves-ment p/nning or atier 
©f =ice end osset mfei s#an,' in o order mcnage,lerl, emergency (owage) forms of oAgl,sis 
rlumber d fundomento I wo/. nduding respong mo ki e di,p ®h and more Softviore supplier3 working cli:el, .Ih 
• ...... spc.0/ c .... Along ./ There aanurrcro•s 0EeropplicullonssJch geogroohic Inlornatio• •„tefris (G,• 

tine b Icniso fundamenlol re{.,ence os tnoge described below, w ieiethecapobilily so/"0, prov,•e 6// wil compex GIS poirt lor covrtleis humon octivifies Ir to:ombine GIS end serv,ce ordossef inform/ion Thse golulions provide c ser.ice Ind met monogernert 5'stems, 
monagemer, d.·a ge'spotiol conte*t 0- wc/, ossels and relevont 

Ication dolo d./.m..014 1, poniculady provices c use-ul curite, Uno based//1 
4,/1, pove' //,a?prover•I,/4 

n,¤Ke' 01,1. rk/05se; ell·. 
longe.ily ard eficiert ¥,ork exe, ulici' In dolo more meon,igful • Work F 'or,ing. schedujirgor,d e"kn re•ori, GIS u5ers •ls© gain Ice,5 to the 

• 610.1/g mels/,·emel' copob Using a map in¢e·polaled Irom GIS anc jif e5. 

Geosporill asset localion dole cal' 'elp ub u idE,r5TInd doto, picnic·s ore oble busines9 processes oround work anc asset 
•c:tmies. wh cl• 

t'e phy: Cal to visualise curre.and potenliol lorie managerrenf 0·e eq•olly 
re/Nonships omong osse k 

locot;ons forcecision mok ng 4 as 'he dislorce between 'hem {or purposes lrY oortant 
rou•ing purpo•s I .... osse' Er,·Mpechori...ir*enonce Benefits of a Ipailall, enabled 

and Fee,· A, 149 taci|ries 6,(9 05 . Emending medirlf,19 <JOr (2.5 Ang 15, ig environment 
municipalit!es. r ccD be ciolleng,ig fo and :iswalising geospoliol polems con locoleossets forprevelrieandcorrective help 8, ioenl,4 Ira,ic15 nr :i Jied,t• Illi•Iff• leverogng exte•ded ossel mqn0gemen' 
·r,lin#anance udiv,Nes I ACCM] Ir *,ilies, goverrmenf oid evei•swithgreale comr-dol occu.ac• enobled se.,ce Ind lise· mologerne' er,terprises =i denve Fuidamental, cro, I Deeper knowledge obol oss..... 4•,1 combining gefa re•ererdswilh fuiction•I benef t5 wi* widel, dispersed osse* onrib,leS helps coordinale from 

mels des red gecspG·iol , c•o Municipalitie• bling 

iLIC• .cter •tlies, e|ectric urilifie•, insped,orondnar•emeM,vitiesond 'he,r osse· ond work minage,ien] :•5,•ess 
and dexAmeis 01 'ronspoAo·ici, tind series/. abosis forploriingroutesond prOCess-6 Trle50pe.·ertio ber/ilinclude 
It useful ·I tick fhe locotions of 0/,mising resources Issel • Cos' 30¥,7,6 mrough gre'+er eff,Lier,£7. 
over firme I Coll .re. Using I GIS .sed mcp, Sieamlin, T wor fonds,heduling aclivilies 

cell ce,Ire ogen·5 zon pinpoint trouble • Greo#Fl.proved,5/ul,50|[0Jlcopolirlrhe. Iuch as the logislics ol .cintG,iiing u5sels 
Ixolions moi 

Vidy rapidl, b, eitering D ke, displcy / 4/on da"Ing'G con helpo.lions 5ave|060,1- trii' 
ide•tiler (neorest ntersec·ion orcross s ·he mosf lom, and ior, ond often ihe most moter,gls. 
streel,w·ome·address. etc·] Tieopenl 

¥0[joble .58 01 geospolial ·echnology conthen chack .hether othartrouble has • Belfer'obmeddecision"ak,Ing K.0.•Inq 
Appking this copobilito strgtagiC %815 been reporled nearny. whether more obout where o crew ,s assers ore Imored 
hos • v¤s• range 01 rrpl,Cotion /r ossigned, undon le/ausolihe e* 5•ing spal ally and re/*ve k ore onollier 
in·prc, 4 business performcnce. •vork cte'l. ** inproves both factic& and 



Underground buried 
cable conduit 

Kabelflex 1% a revolij:ionar¢ • Jointing 
7/cosocesicied fle:ible Joiner *1·r p,sh f,+ couplings providing IP3C inDex 
cablerondu, system pcotection 

developed / Carmai> aid • Impact resistance 
miufast,rcd in Seatn Africa For superior to JPVC sewer pipes 
Kabelflex has / 1•nique dcuble I Excellent compressive resistance 
dedcorruga:ed construct'n 

Duc to the re,rforcirc effect of the exlernal and corfugat,Ins is manufactured trim high 

censity poiyethvlene (/DPE; • U¥ Resistance 

Can bes•ored outdoors or/po ona •egr 

• Installation 

Light cean ard easy-ohandle 

Technical data: Kab.1. conduit size DN50 DN75 ON110 DN160 

StancarruD,Juitcolo'rls'. Oulsidecialleleri- 50 k 75. 110 160 

ollier lisfoe damete, I.m; 05 137 CO|/,3':i,kibl. cn 
Stancare stra...h & 6 

·eoues, All specllicalions are 
St•ncafc 89gth ccils ('n] 50 1 1 50, 50 m sub•*manulacluring 

tolerances Min oerd,rE'adus(nrn)6mier•t' n/a 3 11400 
lin blidi,gracius(m/,coils ha.j/Qu 

Technical Properties HDPE 
Propeny , HOPE • Um • T0• me•od• 
Density i anpr 0.95 • CIN/3479 

emile strength a: break t=< -El I /1.53455 
Balinden·atk t n hardre, D. 53456 

Notcheri bar mpact slength . Nomm' 1 D ·• 53 453 

Themial con#vie 0.40 -0.46 linK I D \52612 

Coelficiento' Nor,gali. 15-20:10' d Kr 3 52328 

........ BOO-Sm A . IN,·cm L D ·, 5348 

Specific i• sulalien resistance •m,1,1 me• 11/ k•5341: 

* dura·line 
Wmi.duraline.com www. nedube.co.za 

SAELS 
30 9001 Tel: +2711 7081659 Email: info.sa@duraline.com 

V' 



I 24*hAMEUTechnical Convention2013 

delermined ·ho•o ,vork order wi I be .equired 
to resolve ·he issue, Ines craoted easi y 

N?'S 
fronthe ser.ice request. Next,lhe 

V/24/5/5&2••FFI 
supervisor 

checks lorotheroper, workorder• n lheoreo, 
/nd sc m ixi mises le '·olu 4 the tru ck roll 
'egeospat alconte•talso illows on ergireer 

I ./ Misually,der t,(f '••• pols'©frepoiroc·,•i4 
onc ·D le•erage o••er asset reloted do" 
makedecisiorsor lowbe5*tc reslore ser.ice. 

60,4 /0. bey©nd simp y poblishing 55/ c 
irroges of asse- Icalim. /9 synrn provides 
occess to the •ul powe• of GIS for spal,©I 
onol,sis, #ing, losoton·based mices, ek. 
from wi·hin le enterprise ossel monogerrer+ 

I 2 lic,•he jsge' i. de./. 0 iewse* solulio• 
frol eqr enn be crc¤:r• M ....ion 

Conclusion 

f-,1 .9. Spotiolly erob ed enteinse w* nonager,ent 
provides c •alia ge©sooliol conte,+ for 'll 
asse* ond locoir types: linw (roods, rolls 
pipelines, power '1•5• 1•ote•cis•, craa/ 
pol,gor (b'ildirgs roofs. fires's, senice 

"44' -1, 11:il J,r« areas. conpuses. offlces end poli poles, 
hyc 'orls, meers, sgn5 *sformers, houses) 
-he ,rigrofed environ ne& proviaes ·he 

W 1••r- following benefits ' munic polies. 
1 - ...i ' ri. ' Supp©/ geocoding The obil,+, tc conierl 

5,re/ cddresseson© 3/il crl cc,tion dolo 
into |olitu 10/ on W it,de <GPS) c oordinotes, 
aic vicevers¢ 

Fg • ''' '••I,S•/:14:rr;2.1221,1,2,2'7* , 54/por' 5 ocia' rer"rks. he ob lit> 
to spolill' relold the componeils 01 0 
pipel ne 'ystem ©r network. TH is ability 
!5 tie foundition for deter ninirg whi' 

strategic decision mok'r91 frn, bei. Spalial•,enabledsedical,dasse cuslorners /, •e ofecled by =r·enorce 
rou·e seledion to Irr¤,¤,cd long r•ge manogernentusecase ac.lvi•les oid olher 5/lvice interruoliorg 
plariingofinspectio.....non'... 
reoor, ¤rtrWI,e5 The,regroled serceond ossermon. ement • Suppo• lor enhanced routirg or route 

• E.henced common'cot on ond erviror.lent will· SIS con kelp planning 00,11·ies 6, organisations providing cc•e GIS 
routng oblilie5 ir comb 9otion ••h fich 2///relion· Mops old vi„/ 5/ ons Iden/,cedplanwork bvenob ing collcentre u- i·in rgemen! po•,tioning 1-ed -ingGI5 duln mo'eiloos5,6/ agents supe'ls=andolhers·omoremili 

for ,/dwl// and • 
leorn. •o view orid loc" asseis ileog•cphiccliy or,d Supooddeto' c•cc:on·pie'que¢ies/wom •elee ossets 

Linder,•nd sl'uotons c GIS o senice,nd asset mofc quickly ¢nd lor ,•ork Funher monogemert 
exec'tive5 con everuge 

0rr ...., poirt of .iew, ond delive•ing the resilts 
irsight intc !he geosp.ial 'lationships spolicllyorink:bul'·trm. 

• Creito. ofne,viusinessve/ue ThrougH onorg oss/M lor #reiger decisici suppr• 
t' MFO'fornew'or,ls • Inc,de /doloclolf GPS ovtomitc vehicle ocolion 

ancmorerrecnli,gfulreporing 
md insigh!, geoactiollyelibled seri:=e (AVL) fee* / Ick res/4 w, osse.5 und 
ald ossel Mon©gement system con Cons,der o scenork> in wh ch o cuslo·ne· calls tools ond daia 
helpd•i" Rewsuurces c·'buhlilessvoILe toropoft,01.rinlhesfreeli• f.o,torhrrhome . Chi,ii/"g de,c di'i•,coljon he m 
one p=ibly eve,i -4.ge how bus,=• US,rg u guvice anciossel JTI¤nagernemsobf« architec'vre moves lily lon on 
is done. B, creoting o 'Ing e source le ogert cor quic/y locate ihe problem environ. en· .here If Is reqvired lo copy cf In·orm/lor ' disE,plirie5 in the bo5ed or / odaresssecrch Oncetheosset,s o· syncironise GIS dofo ·o work "18 ir 
0'gonisohon hove access to ·he sa·ne Compe. quefles inforrr•,0,• idenlified. o ot the new gervice 

5]rT, tline, clim,not ·equest car r created inolher.oplic... 
ng ocros: d[,}obase ins•ontes ore suppoited Iheneed/,rackdoloin,m/pleina»ns 'rth"loc:,tion osshov' "ig 2,•e•,ingtho M•hout Ic need lo• datcl dip $.. or 

or sm/,rolise o.ltibuleB belween Ihe :Ar.*ruclure, ·hey col ·Men o. appropriate '-chror Iallor 
GI5 0•d asseli, inogeine,•15,5 ems. queshons -0 beNer den,4 the locc·ion 01 tke 

*le the inlegiotion ¤f ossel ard work pioblem Th s .111 helf diree the cre•·. 10 'e Releren i.5 
ruilogerner,1 vil·h S S is no, a gew idea, the spelloce,on / tbe problem occu/tel¥ 11 IR>Awhi,epC.i •Nier,1•unogarne'.I&/I 
fechnolcgy eitaionch evoiloble in the new Theogentcone0511yviewolharogekinthe gcier,•inen 

orch,¢ecli,Fe, fra,5 121 'RAA tne pmier of desklop while p©per'll'.ill, Inrbled area on Ilie inop Nol- ond /her 'edline 
Gld,irrkyo:ow#beroenterprisesenice/,18 •//*..lo•ge•el 

,nformoi,on con be odced 10 *e mu, 
03* manige,len, -rs. Il'Ners 1-le I31 Dcto refer.:ce Dr¤kens•ein SS 'llic,•olly k> provide addllional deto I'lo'lle c·o,v 
user experience which enal·,Mbor,·08101©Gg|M.* ·' 

incorporotes map responding tc the problern. Tke nop wi' 
based use• Iilerim fy'# c•rss 10 GIS ContadBoukeSpcels••o, Velos, note5 • Ihen oltoched 10 1he ber, ce 
do¢0 4 ,q•es' inlerc /tbil ty w I $ tle enier' se Tal 012 348.4617 
/1, ce and osset rr•nogemenl erviroo ·n€nt U pon fe·.lew of the Berv Le reque51, r is •ouke.spoels,ro@v,"os, L.rn 
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The evolution of medium voltage power 
cables up to 36 kV 
by /bi,irk Ofllollorni. C,iv Power 

This paper will cover fhe ev©luhan of MV powercables over the last century and will cover 5cme pros and cons of 
* Ihe d ifferen, Mpes & ins/c rier me /urn s *Ilised 10¥ My pow er s/bles. In Soull A{/co most /11 /ies // i ns,011 
th/ee.core paper insulated le/d covered (PILC) cables and are wnsldering Ihree·core cross-linked polye,hylene 
IXLPE) insulated cobles. Noutintles insiall Ihree-u/e e'hylene propylene rubber [EPR) insulated,obles whkh are 
exlensively u,ilised in ihe mining induslrlo· 

his ts not the c:se irlamollonolly wl are piedic·· Howeier· by oern,nrling regulur Du.Ir g Wor d Wer severol vor ches ct 

u'll,·les Freco•nontly ony Irlsioll e .r co•ditic9 055"snlen'les's on the e¥'shilg Emthet,crubJepondp•lyMhylene n•biotons 

M[e-oakies-coreMVX_PEorEPR<utes cobles.lhe results wi|| give i,t,|,·iesogood wareoppliedk,Mlpowercobles 

Allave progrommestoreplore thei, aos]Ing 11 dicutron us •o when re cable irsvIonon ri rle I:la 1 960' cross·11'Ked Folyethilene 
repeoled PILC **Feoched ils end of life o•d cobles reh,oft5 [KLFE) insulclion was in·/duced os VV power 

fc,lures cr:,i be exiected. 
New HV co•le pm,E,cts in 50!Il|1 A-riCa 0,13 QI coole insubion,nd lis ·echnolog, cionged 

··inde con. APE "5 'tored. Tte o•d exis ing On lile olld oH.lire d agndic teshrq con be . 00. er :0/8 5¥stensr b' like "I iew 

HuidlilkdtWpowercoblesce/Ing„•W cpplied'o/wdMed'Ct'herelle,nne'deof Irclrologihnc,nony,¢atl,Ingproblensond 

luse of the iriteris,•,e nulntelonce existingir•o!!e:iviv powercabler•ve' rro•ulod,Irersspenllois<}Ffiliea•drooneYIn 
resolving ·he proolems t9et we• experiencec requirer,ients D Niese B & Id sys¢e -5 Tie im, oct of theP on Mv power cobles is in the industri. 

now aor•ng 10 'flect le pe(<o•monce 01 M. 
Bockground "twork' Jnd repented inult' ore cous,112 The cuire/' ov: loble MV Ro-er cobles in 
Ever s r•n ./cliltly wes trst ,ronsmated *„ or vpstum pow.. tron,Forners and Soulh A cooreo lillon. oeured o.diered 
ever u ccrtur, cgo ylo MV power :o.les, o,soc,cled V,V equipmanl which 6 reducing lo slrigent stondo/pub ished & le South 
b idolior rred ums ond de:,grs ho.e ,he,r inmon,rg ,/ Afrmn B.·ea• of Skidords (SABS'. 
rvolved MV power coble let/lork' rrake Anolher big corcern Is He lock 01 0,9,£„ Thesesfu:.oards gre IBviewee pe.Iodicallyand 
JP I. bigges·ossellha• loswilill. have s•ills to ·eoair 0!I the cohlr lault6 ut,lihes ·he follow,rg SAB5 50•th African Nalional 
to opern-e Ind rrainic'r' Thes' MV pow€ experLInce. JI Ii-,85 are leslie /11 Ihcir St:•nc,res (SANA) nie comp,Ise y to MI 
cable neworks ure buried ou· of s,gl e,pes,enced 'Lne,5 elth ag tr. ret,(emer[ 0, po•e< cob m l. Sou b Af ricc aeco•ding to 
/1 esstli. become I, re i. ble ond fuubscre induary Mitiesrowinukeige/con·roctors IC 8077. tne compolsory spec,ficition lor 
experierced In ••n, cos. 9 11•ese ne<. toperform.hecrit.ul offils-clern·,nonons. thesofet,/medium voltogeeledncmbles 
are run ·o I lure wilh •el Ime n•ointenonc• 1 .act stor,do.d •bould icintew betrairec m , SANS 97 Elecric robles - impregnafed 
Ir expe• led lile diognost c les, ng 6./q ond/io con piovide I•le required •roining' pf /insu Med melol sheo·hed ca,les 
conduc·ed. for rated :olloges 3 3/3,3 W to 19/33 W 

Wirstixr,ierd,5tibltic' 5".m, d eveloped 
Utili-,es reed . ...re relobilily (if supply (excluding prowure ass,5-ec Dibles.. 

tw Thu,nas Ediso• in tne cor, 1 8806 in New 
ind'he·e•ore MV coble daign• I :1.0 • SANIS 1339: Electiccobles-cross·lirked ove York Clly used o coble cons, ned /9 pei/19/kie A/),es"ed cables for evolved MV power cob e Insu 01,09 ages cop/er foa: wrapped Ii, " 0 / 'eced n mfed iohoGes 3,3/6.6 & io 19,33 W. 
due +0 the electrical siress ond oper/ ng r,gid pifies filled wrih o biti'ni,rous coinpound 
conditions Ihol the, ore exposed / The Further•o tr,€ coove *#di /0 Elecricty 
rable exierls Will 016,> remind end users how Al,hcugh vulion sed fubber lod Deen Suppilers Liaison Commi¢tee (MLCI ias 

po,ened b¥ Cho•les Good/o, in 1844, i cri·,cl pull, t 15 riot tr overlood their ..... hed le /8 013 siec.ticolion 
ccble,0 os,rcre¤sed temperoture• ure /0 w,sicAct>p,iedtacco•r. asullis.•unlll1•1e for M: 0/185 /is spediahon mokes 
quickest age,9, rrechan,Sms to reduce 'he 1880'. when It wes "ed for Ilgh'ing circuits reco,i•r•ended iu ici,Dlised options for PILC 

R•bber·m/id power cote *05 used for remoin,ig i;Fe 01 a * er cnble When and XLPE>.4/ poviercables 
11 . c,•cuit n I 897 ir i. Niogoro Full' . 

'04 Bower -oble Muts occur the, cor¢r,bu·e Impregn{11ec paper 
N) mdthe 00:er orolect. Moss 

large ore• inle·•phons b S,Wrol mli leodcovered wdium voltogrcables 
{cult mOYtake lime ·0 be lo con' 

nihe Mv ware i omnierciol • prc=ficol by 1695 
Vel¥ /Keerls,ve lo iepulr. DepenCIng O 
ne·work design, fault, cable seciorls could 
•t· 0.1,ck•• •s¤•oled a•d power .*.0./. F.-- 1 

heollhypart'ofthe Minclwork. Edison "Street Pipe• 
M•' power cable ces,gn chorges ho'e 
* &n criven by *# / switcnesor 
designs cird bgller voltoges ond ./5 tho, 
are requ red -0 Irorsm,1 il•e 'r,cren•ed power 
*ords w uhlites 0.0 reco,red / supply 

Tke exacl remoining life 0+ or €•xisling M.' •1• 1 Pir5r power •abJe +4• was cove'oped I 
Power {unlerle,wcrk,3 compl,cofedl 10 Thoro5 Edis,In Ir 'ie eot Teos. Fi• 2 .11hro,co-P'LCM'powerc•hle 
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99 Ui 
Unscieen,d Screened ite 

4 3 Uns™red(BW...Jeor,os•Feenea'co•P"C,Mvpowricatde . 4 .......idihe,¢0/XLPE,Ms,6fed 
Al'/.Bercrlei 

C•• €g,du=, •- B••d 

XLE-Aug, 

1--1/c'll- re.el 
I.-....... 

Cln•,=Il..nou, Cog,M rag• 
6.1.<'.Wit. 010,141'PT- 
W*,181¤,kIng¢Imb, naw,T®•F•|@1 

Ccreic.-100\' w•,01*eng,nd-Ta••04, 

1•C-*•10•n@¥a. 
•PE In,61,tion 

66·•1 W„ - 

MDr C*luct#*** 

wat.11*kk,Ta-1-0• 

4 5 The •fee c,hc'Jayel,noX[PE,ns.ied.le·=81. Fig 6 CO,E•ecM,AUgn./.* rof••glibacked 
.il applied e5 0 1.Jp•e Pxlrilia• AM .e, ccUe 665. 

MVpowercablecon•ructlon in South Afric© and in¢ernotional!1 -lese ionduclors old on Uvidually sc·eened 
coN.hove had mar, dmignchangesover design. However. three cor, cooles hove -he conslrue,01 of MV powe. cooles need, *e lost 00 Yeors Mony .- these chonges seAc, il .ped conduclors of.d inilially hod to be ur,derstood to reolly opp·ecioN the wero improve ·nerls to moke Ihe coble's o •helter wri/ruclion desigi, and on, of 

ina,or lechnical dikererces 'een ¢h, M .rformancer·-rel,oble.ihighervol/* 1. • improverne- wos to irtrocwce /1 
different le•h•ologies. Both are ovoi'able in Wheri IC MV powercobleswere firstutilised •Ind viduc ly Gcrperec• cs mlfud Jil design. 
s.l or 'ree·core o. 05 uno·mo/re' or 'ay were on 6.6 or ) 1 kV v C.ge 504 -cuul,ses ledncol slress In •be coble 
or...red The...:tors 're either 3tronded 

copper or aluminiu·n depending /1 the end /per Insulotion on Its own does not provide insL|otici. Tb • tecarique wos p.·ented by 

user's prelererceof power needs, The cooper u good Broug i irlsu/·ion for power cables Molin Hochs/odier in 19 16: the screen is 
sometim 05 culled c Hochs<dler screen. T•e cor'ueorha5 been[•el-doverourn,i, un for.efclowng rea•n5 
ind,viduol conductcr sre# 01 0 coble ore 

for many reosons. The extrvaed oulersheate i Absorbs /nosphene volslure. 
m.ecled to ea,th potenhol at ·he ends of very depending on ·he 1,9/ appl cohor= • 5usceptibet....,1/witioleng 
the cable, onc it voltoge rise dunl foults Polyvin,I chloride (PVC),s #p.colly { orne , v/en cortinuously subiected to ccal 

re,ardo' but con a 50 contoin I,w hologen wo,Id be icnisa/A lian°I discharge) during Icad d•ngerma + I©cotionS olo•g *e 
for ·ninirg oppl:0*lens, cycling con 'sull I irreparaole d/moge ler'h Wher o cable is .reenee, i' :an be 

dunig coble hano ing lowched .. wilnout Ihe risk of . 00/nli•I 
Cobles intended fo· vrdergrouid use or bvil¢/loccurring directburhekhwil hove heogplaslic The or pc oer ins ulalion 15 current y irrDregnaled 

wilh metal, rrost olle, lead sheoths, or may require o ron drairing compound. They are Unscreened be'd d.ign 
spec oi direct/med con&truchon. When now re•rred t as rross impregnaled non A three·core cable, in which add:honal aleboium#•mmhmecvi,coi droirinq(MIND)cobles Inthepastod·bosed 

insu dion Dtie be# Iisul'lion} is oppl ec over Irnpoct domage, 1 ley may be protedod vilh compol 9€tsvicepidll.lodrat'ing A @ g,n 
Flexible sleel Icpe or wi·e crmour, #ich Od was er,·piam¢ Wher the compound -helcid uproreosembl, Iloirb J/,aducee 

w,•h in.] grovly and ternperoture the belle cesigned gle the pot,91,01 r•ai olso be co,erad by a woter 5,urt drolned res 

00444 ena outer & ecth poper in„lo,ion wou d di out ond rrany 10, Por'Ol dis<hcrge 'PD b be in,haed is 
fc,lures increased. Ti,s ot fe-inolions were experience. is hyp:4 N happens ct 

PILC MVpoweribesoreinW/wil fross 4,peterrr,nohons Ilthec,r 5 rerrc.edos 
impregnoted poper Insulollor ord XLPE MY There cre two 'oes of non.droining' ina compoulcfiled c/le bo* Ic /, nc PO 
pomer cclbles are irs/oted wilh cfcss lir<ed compo,/s used b, vonous gon vfo/urers m Id occur and Iheretore n o crulch foiltre 

pol/t»le,nsumtion Theset•o nsuoton * Compound procesed hom o mnerol 
maleriols orevery difere•• in nciy woys bosedowrphousc™Slollirewox. Sci™ea cobje 

PILC MV power cooles have been m 'd • Rece,1 y c syntliek compound belter A coble in wh ch, Inorde ·u emure o rodial 
for .ofe thin 100 vegrs Ind subsequenk|¥ /0405 Joi,sobutene IP Blcom Fnd electric field surrounding the wrid'clor, 
make up ihe prorriren, Ins'ol a·ion base All single·core PE cables,ove round each core ls Ind viduclly screened 6, c 
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goveXIPE,ns<*ercooleEopoor • Tie;<Lppl•Sulallor 
non moglielic cooducling lop /0, Is In 
electf 20 ronicd wi•h ]•a inelol skecth mmin theindu/ry,lrld,rl.6!Soul,Afrcon . Tiezo,screer/chisotOV(needsto 

and ,1 the cuse o{ il•ree core c•bles In ut lit,86 quickly *.gee bock 10 PILL MV Lekepta€orthpote'!01) 

d,rec •ollociw,lill•esEreensoflheo•I·er powercablb The conduccrord the core,c·/en a e both 
two cores The risk of o crJlch '• lure 5osec Jeolly /0 XLPE ir,sulation deonliness' mocie 01 co ductive Fole iol5 ard the XLPE 
ig reduced wi li i,pe c{ screened coble despondm. lufod'.ingpidu€toI Droccs• i,alotion i.·the puie nsair' moleriol. 
design· 'pecial ste,D5 musl be laken to fechm/gies hovecons'de.%04 evolved. Th /" Muoledcables'/u"have 06'reened 
en5.,re -he e ectrical •·egs 01 Ille erds d -:,clurem begon k bidersl #,4 design and cre round to ensure the cquol 
Ihe core s•raer. .re gruced ·o pre•·er, PD inportont wtie 9 It cc,me to mok ig XLPF robles #ess d,5 frioution in the X PE InsLIat on 
3..|y 'ress felie.,rig lislir Jr s.. 1,ore mlicale anc with *,iled life expacincy funhe, improvemerds ho,e m been mode 
ccitr©IlLoes•reut,isec -helhrce cn•cal loye' 9 o XLPE,nsulated MV with regards k tie XLPE insulotion mokeriols 
8el pape·s ore rerroved when loinfing power cat e5 r,re no•v opplied c' #11= s•rre linle and lor MV power cotes tree retordont ITR 
and lernirall H TI•is redluces the /1·ose arld s 'eferied *0 06 trple t.*truded. XLPE compo•nds"RIPE) ore re,v ul,lisedlo 
'altogetc rehio'.5 €Votolloccessones These 1•ree crl,Ic/1 layers ore succes.fu'i> poss-hewet 09 ng "pe Mst ond 
belore Ecreaned designed cables M I Theccidulls...whicnisat J phase re./red ble/down rtre,ig" crilen© 'hich 
more i.1 oble when be ng pirted cr v©hage 91,pe=dled,0 SAA/ 339. 
ferrr,natFd. 

• 3 sl·o•.stheeleclr c field I,re5 Iribelled 
*reenec end ildividucll, screcied -•=•li t th•emercolrs 

Chcmciristics ©1 unsciepned coble 
tbelled de':'n) igs'intic. 1 conprised 01 
core poper 141'tlen and belt paoer 
in,1.ton. -- illi...'#A ..111 1 
• 0.1,"colle' ively screened 
• Reduced core insull,·or when 

41, ·ed o scre,rec cobles. 
• Oll' use'ble up 10 11 I<V 

Mon, oltnesc cablc inprovenne•ts W,Bre 
*# imorove the PILe cuble•othg•er 
**en F LE M'.' pswey .goleR 
wpie OILA,lisedtke).vereon6.60rll k' 
*4 2Orvollogesobove 11 IA'onl, 
s•reeneddes,gnea coblesore 11//1-. r.k 
Pl[C MV power <ob!es ore ve y susceMible .r 1.7.1 

7.1- 1 
10 Froisture,rgress Or,¢e •lu,slure I. 
pr®iro•ed throug• -ho lead sheatl. tie 
Pnmer lisulalior is af•ected ;Almed,11/4 / 

W/te nsu,<3+Be„I©:lure Thned•e L./ 
Ihen quickly Ira•.el: do#, Ihe cor85 und 
e,entbolly 01 'eci• a bigger sed 09 of 
" Pl, C MV powe, coble Therefore 

..li c/! ·/ p.vent moislure fri. 
e•tering ihe coble 0, cl! I IBIso tiler A.h--1 / 
ve 7 -Pormr, 1 to perferm a *·u'e 
crGcketes, cn.hop¤F•f r•suolio,•prior 
In ony lointo, iermi,ial,o• or ng ins/led 
'1 moislure,E de,ected lhe able with 
moidure ingress sboula bo ieploced ·o Products you can trust pfeven' I'rther toi|Il.05 |1 is olsc critical 
Iho¢tle PILC # •erc•bleS a-e 541[]led 
/101/imes wi·hiheoppropriol segling I...Cahles,nd/rable. Elect.cal.Cessofiese......7858•Tsce./...... 

ranufac-ureof cablea•oelecti;calacce5soiles Inrovative. sl•o piodJcts•uchas housew,e cable. coss. The w of o F 'slic bag ore p a svit•08.90ckeis extens,onleaose.muitiplugsaTemer,/cIvedinSouhAIrice 
01]m cold dnnk boille s nof oc: epl•'le 
und will leod I moi•·ure ./.55 181A 88tara Roao E andsfor,tein Gauting PO Bol, 99. Fdorwale ·610. So Jl, Africa 

-Ii +27 ,(»11 3958000 Fa• +27 «»11 3968•io wv.%40*dare 00 28 
WI·en X.•E Insulcled powe, ccoles were 
'!r5- mcnufocluredn 'e log 1960s they 
e•per enced mcny premoture follu·.5 A MEMBEP OF 
n tne field These fo;lures •,ere due +0 916 SAFE™ ABER[MRE 
Incorred manuf•ctu·ing leoding,0 he CALES 
Presence of iri,•uritc• ard con,am,nor, 5 
w®in 'he XLPE irisu]Obon These failu",5 Supphers you can trusl .. Powertech C 
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Air'•-I .. f .14.-1,9.- . 

liTNT'i! ew 

1 

T 
les 182 1 111 

• r 
4 7 Mvs-4.Ii·,re,•0• J./ir'.<Imu•se.or.e' »1 

The qualil¥ 01 XLPE ins•latec cables 5 50 kigh where il enters. This ulsothen pregerts the old 
tha• it is becoming the pe·erred asu *ion / prob em lot XlPE coles hod of becoming 

as XLPE N &,on F 3 F hus lowercielectric C•/•r ..& 500 k.< #•% 
w.·m Piper 

losses an d higher operohrg lemperat Jres Ihus 
Areolhaihavetob/woerboc<0dinglhree willbe,moortantle, /is pro,eci O..el©col higher orrpocilies ind lower envircimen' co·e XLE P cable ore HY cab e Company kas invested in a new im,od Unoged XLPE insuid MV power • Conductoy El·% XLPE produclion line to be ob e to coble has o Irpicol breQI:do.vr $*renoth c' 

50 • kV/mm Corels grdme'llicsctening mon u·oclure 275 kV able. This is reall, 

• Lildvpcomsfor/Fe·coidesigis exe",19 f©[ fuluve piolecls.d#.14 no 
Cily P-role Eskorr ic.echonged Ilei, MV longe· h.ve ·c imporl 275 ki EHV coble os 
po•er Coble specNicatons . A "pile, mour,ril 

i':an he modelocolly 
water blocked XLfE insul,ed cobles os o The infemational trerd is to ue single.core 

be fisk of DC pressure I ng is clso stondord The conce/ is con,0 -oble fo cnbla• rother t,on thier core d'. 05 rt 
be,er unde·.10©d ·hese &,s ond t is rio· a b./'s noppy, whe·e -ter swelloble 15 51„10 ord easy / Irrgitu•inolly boc• I recommenced + Ae DC pressure tes- ce/pounds =d # cre included in .]reg5 5,ngle core cable, ,•dres,loi cs hovet"le big equipme,1 cn XLPE ima,ed VV power wherewolercould binthe:Doleshoud t fillers between the cores -he risk d mo,slure 
000|/ DC pres;Jre testirg 705 been proven enter fc· reoson5 such w doroged sh/th er,te,ing all Ilirpe phoses is also reduced 
nol to test -he true residive oroperlleg 01 the lug,r ex Sting cobles. S'©ruge. el, when Ih,e single core cobles ore uilised as cableond//eeodof Illed* srotreclly 

cornDored/ a The *ree.core design wole' penetravio' type tes* os per efeclibe. DC pm.re le/ing has been orcvnd 
SANS 1339 sholl becordaed o provethe E,korr wil be „5•Iling the l fs 400 k? formenneom like FC cables, 9 is s,ov.I, 
design.-hlidesign./dendhel.{e//e EHVXLP[ Insuloed,obie .,55outh/.tuln being replcced by AC, DAC -d V-C sou·ce 
coblen,•ofereiering·hecable tiss»ped e,rly 2014. Tkecllesoidleaccessories •esl equip,11./ DC source equpment 5 

-'.--- required for louit findilig, bal Il s is different Gii¥**,·,gl•-Ei-Gle,Kwl#..In.ul,ted,able'• tov©l/gewitislond testing. 
*rn' Tc pre·.en* 'eft .1 cob es in Sou' Afficc. 

'•,i- 1 / ' lrM•CrnaIed r,1;01180 dI•1.cl,ic XlPE insul,lien. S#iers are now odding 6¤eclul mork,ig 
tepes w:th se-101 numbers, gJ'Ing And uher' 

eelles•al.*./' Alwo.**•.,Ir,pered theabiliD, toldentilyslole,icoble Fi ihelii{,ra i .dividi,011, 5'reened ICond.Ii. 5/mill'w·/Ii,h•· Scla•n 
I.I......11..... end·users ore 0/0 u'll,5Ing -hehe winl copper 1/le' Ir .... -re' 
..# nurrbers forthe,ros,0 regisier 

Met.i•sh'.h 1 ·. •»Ill, lypi.¤llyll/· O/0.4.ilharl...roluminlwm. Toole ' surnrror,Ges I. ke¥ dille,eli.ps 
Extrliddrrf,hr*,If •ding,c,er E••oedEedding(,fo,·nal,redl. beiveen PI.C and ..eurad XLPE ins<latec MV power 

cobles OST.vs.UAW, (*0:,oil. aw*/{00110- 
Cule..... ./led 1/0././Abiou, EKtruded [A©·PE} Other./ors ./.en/ng./. 
...........perofull ..70*C PWI• . 90'C technologies 
A&.• ·Inrfiper•lure. 230C 

./. Nononnall, only ,=del4 Ii, il ipecdled . i, i, i. 0 a'mpro'.ine'l, "u,o·ili...1/.3 
Lengitudinallywat*/locked due/mmollicayer itando' ond coble fermin' lOri., M, swilch'eur has 
P[>Iree de,An No draslical ¥ reduced inoctuol ize This meons 

.To• dell, diogneslic To,delto ord ../*• flat the sizes 01 16 „ boxe5 hovc been 
w,rehi.•he).1,1,Cult diaqnoili,po•hible. reduced ond spe•,al busl ings 41 ·,een co•dilion 

· Pre·foillie// In / rdroduced loll- lo occol•modo•e the new ccDle 
Doone'lic·/91./•/1, Pre|'!|J,e6Ul|S<0// .·•oulbreolcingdownlhe,niwl¤lion temwiolions 

locall,JIbanking ,#m 
down ·•e,•••10·,on system Tkings g. ./Il• e..rig or site ,f Ihe wong 
by /*.c....ge .Joir·.re•©.an.iden•ified 

081©eone•,sing th• coute. equipmer•ho'Deenspalfeoc,rdpurrhased 
-•pico||Y mol eq•lipment €as !011' le¤d 

TAI, 1 Co• por,•.i be•eer f,LE Dild XL. MV ieb;es pawei •ines 0/ ns#'I 01 stopping the Prc ENt. 



24lhAMEUTechnicalConvention2013 1 

• Cobebo/odurescousemolordomage 
.hen Ihe¥ rupture,1 'hot burning 
€ompound could be *pelled'. 

.J New te•nologY cad pouring cc,lpounc' 

1 - 
m_.c are now 1,0 lable. which ore enviror,men'clly 

friendly, 5ole lo Iwill •nd re.en#emble 

C 2/' Air nk'a¢ed Al, 064 le.minalions (I950 
- 200/1 

Witn le nlroludior CZ 'Ope5. heot shrink 
and loler coid siwink·errn irle orls. COmpOL'd 

f•Iled bo:•es hove been reploced over lime 
w. Ii, ir#loled lerminoliors This type c· 
M. co'e le,r' -tion is used by 95%01'e 

Eg 9 Bors lei ...... ir;i,lo·ed I•·pe 1 J. Sou*h A-ricar morke· 

Screened paper insulaled cobles were 
&. Introduced to coAfrol -heelearica 'tres;es ir 

tkecablecesigns, esoec,Q I,where inc·eosed 
voltagecoble folingswe'e required. CJrwly 
belled design paper ins/ted cables Gre 

-411 lim,/ 10 12 8· Screened paper insulo*ed 
•lidoll//• coole:Grerofrrollyratec uplo and icluang 

j 36 los aer 5ANS 97 The screened 
ccble oes,gr, provideE irrproved MV coole 
termratoi• pertorm//cl especioll, in the 

-1- fulch,Firie in bel'ed tobles Ille Ex h is o 
high rress a 

. ;0 .#ded Irr,-Non ff,·pe 2 The belt des,gr pcper nsul/ed coble is more 
likelyto have cru•:h {ailum tho, le newer 
screen design poper,ns'/tea cable where 

e *et- -- lilli.•eed 
1-7=T *e compete crulch oreo is so·eened This 

9 / it 6eccute 01 •e&ivi•,4 of •ateriolt and lhe 
cor,ectors 314 inted./ici of Olf bel»een lo uns<·eerec 

im/ted conducfors 

11.- 
Irlernotio-01 r C.*,„_ o·kets 1,6 ch ore ma n y 

__£• W core 24 W coted sysfems) Mic 10 require ineller 
.reer and smaller s.,Ilchiecr This i' tu·r equ'Is 

reduced busbarcleom e 0,10 ccole 60*es 

Air wcs the firsl insulolirg me•um {0· 
6,6.3 This w05 ·eplaced with c,1 ard wifr 

4 JT. Unsueened tepor// agnne/r le•m r•'hoi, f %8 3 t•e intrcduclion 01 5F6 InSU;Ot!00. 66 
cle Gron: as cou d be reduced tremendously 

Peaple moke ,>lo•¤r,stelolerm,noM the *e,coairinside,90¢Te*ge¥,05,10!orrap, Th,scowe•lhecableboK 52esx,bereduced 

rabl. 1,1 '0 1/*. ligeor h] 16 supplied or, Lorsicero·:0,1 wl·f. r, desigr•ilg the coole bushing Along d the ·educed m/es boxes, come 

5 te [he fe:ore ir,•11 c•, lie 111/ instollolion Th,& e:,ploins .¥ 'he bu5'ing5 01 con· clol d reduc«1 deoronces bet,•ile,1 phoe5 and Fl= 

.•.. ..d pier•o•uie 'leres .. . liled coble ®25 ore smc con*ored lo air lo eaith -Ile raduoion 04 cle:licirces required 

expecled l ipp failure. con be /ponsive ·0 fillor coble hc. b 14rgs ·ourn in weal clrd new Mv coble ,em•,mil ors When •witchgeof 

reoo,und c n Jld rlso n•ol•e reolocernel' / sv•itc lge•r ond oC(door tmllsiorme I monuk) cfurers design smoller dir filled coble 
boxes wilh rec ucec clearc nces, VV co ple "Milcigeor Slaff o· Iriembers /tne Ablic Compould .Kes •re tillec witl· mon •ccesse mo,1/fodures bve to redesign ihe 

Co J|d le n,ured Ir killed 1.m le ·esultorl drfe·enl con·pounds. but mo Inly O 1,01 bLsh,igs and M/ cable ·erninotions / moke *e 
epi.ion. pouring coii:ourd w- used. Th,5 ho• cable box and <oble terminolion,ompotible for 
Cobl lerminolion beginnings /ob, 1900 pouniig con oouri[1 vios rlifficul• lo maroge Me se reduced cleoronce Tequiremenls. 
- 1 9505,1 Ind gove ofF liorm{•I lumes while being In Soulh 

healed up pnerfa=n. Com.und hlled /ria wehove siondordised on o •pe 
'I 'he ....led... ..or,ent Irl C 

boxes mcde of melal ,ith 630A bushing. i/ /16„reod Thist,pe C were housing 

switchgear ¤nd +ran•orme• •er, design' t. bushing ,&found on / ten- 96.nu/ porce'. bush,ngs ..e le c. Iles exited 
m compound Tilled meal coble boxes This switckgeortholls c,rren·I; ucd by C Ii, Po.m h conpound bo, 
UO, of term,noling coblps was nof rec•,1 cal'• Eskow and oler Jl lities oid i,dustries 
good, ond wos veo difficult and hozordous Some drow·bnc.ks 01 compound lilled cobia Tyoe C bigniog allow end users lo im 
lo field sto' Tlie VV insul'led (PIL/1 boxes are· eway ftrr I,jilional putorid lopesl•rouds piper 

obes 0/,he,irnehod behed cor,/0•lenond . Corroound bp up :Te/led ,= en,Ore '04aegTy rroo//W „5/ule,3 /, uunc ihese 
hod wippd properins/on (no 'Irvoll oorti c"Reions shroudsoreirstalled-he,ornewayever, Irle 

Comp... filled f abic bols I. 'Irgned • to long ...... limes and ensurethotable,arelern,noted pope ly 
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des The So,Ih Air:an mo kel,noinly,ses 
th,e·co, coble designs·br mony tosols. 

Thecesignoflhescreenedconnecir Mitils 
the electriccl sl·ess {rom tie X./ cable 

11410 *reigh lhe Type C bush ng ond elo the 
swilchgeor Be'aisetie surfoce Dilhe =aole 
wd *e screened conneaor m mened 

•Irm],1•tIC• there is no leckoge curran f olong Ihe suWoce 
of the screened conne/ors, Wi,h these 
sc,eened ¢onned©rs in5·olled in the cible bax, 
Ike coble box 1nd oil eleerical cleoronces n n £4'q 

be reduced drosticall, The life e•pecmnci & 
Fig .Scr•neds=*Jeconned©ne.mrna.'-ou.econegype' screened MV coble lerm,no-ions s double 

'e expeeed lile expectorc, c: uns:reened 

fl A 4-- ccble lermina'iors, especiolly *th reduced 
Screened clearances nsideiewreduced cable boxes 

17 seplroble 

Tolry ond elirringle f/xes From connectors cc:urrng 

in the MV coble comporment. the following 
tvo notior# stardards have been published 
. NRS 012/SANS 876 -Coble wiwl f,0//S 

wd live conductors *m OJ··Alled 
term,nct,.I 

$.reS (insulaf,0,) •00•ni,?ullcn) :r 
rcled AC + ages from 7.2 / 14 up / 
ang ric'/Ig Jd F/. 

• NRS 053 - Accessones 6 niedum 
Fg 13:3graenedseporaAJeconneci©-•erl,rrlo•09-J.sid'econe'•pet volfage power cobles (3.5/6,6 'V ,© 

19/33 kV;. 

These 40 slondarcs are nolcompulgor, yel, A - 3, d - , .11 so ),suplo"eena 'ser' 'pecifytkem *hen 
purc9©s ng any MV 5-tchgearond MV ccble 

11 m IN 
ucce»ones / •P; 8/0/mes Ehould 
cowply wit9 Ihe requi·emer,ls of NRS 053. 

ht•••[Mnioforin•e•M - 
we now hoveto considerth, •ol o., ig. 

Creepoge Amnces 
.cking aic er©5 on. 

• Clegonce, (phose +0 .hase .,.d p hase 
teaAh) 

/ The cbove Ihfee 'El·n,co cor'idai[] LOnS 
M be co•rect Il or 0, 9 ler,T,Inallon 

Vv: is ·o lospin exc:ess of & meors. Inodequole 
crmeooge, tracking pd erosion *De' eS 
oncorcleoronces# reswitin le Mycobe 
term,natiorfu ]Ingpemolurp!• Fnlun•of MI 

4 14*$•..... ccle lermir/,cns m dorgemu, and =u„ 
•ng Pierinterruptiors 

01 t,oe C bushing5 (]swell This is c, orod,/ ard :leorance• e.perienced by mosi o,r 
thol is des,gned / be used or Soulh Inn insulaled MV coble rerm,whon• The term NRS 012/SANS 876 nos been develooed b 
paper insu|atec cable systers screened meons =/hed Once o cable cddres,th/,cholle.ges. This 51,/ord sc, cal 

te·mi•li"is compte·elyscieen« itconbe toundewindolco|60,05*ilicmmel,when Iper ins/oled cables which ore susce/i,le 
cowple·ely subm"ed 'n wafer w tholt any "enng new sw,tchgmr to "commodoto #e to mois're ingress ihol couses ins|Mion 
/osh over. S[.14,ened connectois of e required coble lechnology Ihol willEe irsialled breokdown. were 1 9 be„,g food to find 
/ en con,lecting t now 24 new olternolive coble designs Wilh the EV compact n hRS 0 2/SANS 876 tile fo'Ic•Ing,Yeesol 
swilchgear intvdudion of sueened XLPE cobles. hea le·minoliors ore 5.rcilied 

„f nk/Vterin„or'or,spvolved onceogoin Inle,i,o¢ion/llyolotof/hebiggeru-ilities qove . Typellerminil.,n I,€/cnneclodortc 
Interno•ionolly it wos de.,or to ztoncordise chaiged irom #ree.core •bles Ind now bushings or post I 1.Ill*, UnlnSLJ|nte• 
*ecohle,nterfcceondioinlroducescreened use single-core XLPE,Iulated cooles Tg, [bore) dthele- minal lizing p. in' Re 91 
coble lerm,notion, 5cisened V.V cable notoneos, chongetorno/05/elecrical I T,pe 2 terni,notior - Ig co/•ected 
terminafions co.,Id only be usec on VV XLPE /,peas 01 tne neivork m Jsl be reviewed ord cnto bushings or pcst,nwlotors wilh 
colk es ord when !1151¤Iled eliminoled 'he r nployees need to bet=!Ded on How lorritoll a skrouded lunscreered'InsJ|ation 
p,oble'llf <reepoge,Irxking Irde,us,or rn' larm,nole sng!/ e XLPE in..0-od te'mirc,lion •Fig 10}. 



6,4 wired 
A General Cable is a global leader in the development, design, manufacture 

and distribution of copper, aluminium and fibre optic wire & cable 
products. We operate in 57 manufacturing plants within 27 different 

••ugn•rn• b•st••• °•nenrolv4at°r asesgo••••es.•it'ta•tce'•131 0•Z-•onugr • 
customer focus. No matter where you are, we've got you wired! ./ 

,P•%m• energy 
• Bare Overhead Transmission Conductors 
• Low-Voltage Electric Utilit, Cables 
• Mledium-Voltage Electric Utility Cables 
• Submar,ne Transmission & Distribution Cables 
• High- & Extra-High-Voltage Transmission Cables 

V 
communications 
• Central Office Cables 
• Data Communications Cables 
• Fiber Optic Cables 
• Telecommunications Cables 

6• industrial and specialty 
i. •Automotive Products • Professional A/V & Broadcast Cables 

•Cord & Cordser Products • Re,mable Energy Cables 
• Electronic Cables • Military Cables 
• Industrial Cables • Mining Cables 
• Specialty Wire Harnesses • Nuclear Cables 
• Transit Cables • Offshore & Shipboard Marine Cables 

FC· e'i.irle & contact: 
Te| i 27 1 1 457 8000 Fax. +2711457 8101 
55..5 Cesce I. L. Impadow lu' ness Estate, Moddelontein, ]HB 9 General Cable Www general•anleaffica.com 
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I T"/3 terninolion-J'screeneoseDoroole 
connectortern,rollionl (Fig 1 '. 

hy,Rl 
• T/,4,erm,notion - screened separable .0 conneear lermino·ions -wide cone 

H 4 [E "MT,39//1 1/ • 5(ninolion T,pe -. ened .... 
rl cornecior lerm nallons - inside cone 

[Fig ' 3) 
A I cr-n d rlers,cls ond deirlior, ure 
Fi• % 012//ANs 876. 

Ty• I Doce fem.inofio•'cir iso'ole® 

..J- J -3 .il In o Type 1 lermina•,cn. ·he In·ertaces ore 
lim •reond 

L '4 • Cable cores ore terminMed will stress 
con,re opprooria,e 10 Ihe ccole dew 
ond -- v©IMge 

• A r iblhe soe insulotion ·ne/Im for ·he 
- te·minal'Inlediors 

i TI.e,i,rinumds uncetrom Inylive oare 
Fg 151!lii,Im#-00. liect=+4//Iri.wrie.i-bmerscreoch melul (e g bush ng, post !3$ulotor. live 

iobJe •sedbaver:Jr,r,deo#ul'dcir.lon core conducto·, lug. Mt ng et ) to of ad,ocert 
ploSE} or b eo/hs oelermined b, ·he 
Imp,155 withstand vohoge requirernent 

ppei Shrcuded /'minc•ion 
H In u T,pe 2 lerminotion. ·he inte,faces ore 

si,o,ided wilh unscree,ed ileAace5 01© 

1 1' • Coble cores .re lerninated ..h s,ress 
iordrol Ip.opricte lo le coble des,gn 
and :©tage 

• Urs'reenedlocallsul"ne/arcement 
otihe·er.,lolcorneclions 

• The n,m,nurr distonce I.om on' 
d:ree,•ed, sbudec. live metal •e g 

TOA, ccole cores e=.1 lo on odl:ent 
phose orto e'nh is a.te.mined oy power 
freq•ency 4 corona Incephon ond 
e•dinalon) ord impJ/vitkstord voltage 
coisiderchor•&. 

+ I.]m./.,0..r'inoi,09/*18.0/,rowngrsmodebell.+4ee•dohhe€©•sr•en 
Ty'- 3 Unscreened sporoble ="Reclor 
Ii. rn]Non'USCJ 

Iii o Type 3 lermino·,07, the ir "ces ore 
unscreersd but /ilise soeciall, designed 
USC and: 

el IDO * , Coble / cores ore L ·erminoted by s*ress 
conlrol oppropriote 10 *e coble design 
and voll¢ge 

9% /9 • USCI'.erminclcoriections. 

-dn unscreenec, live •e·ci (e g. U5Ci 
/58.- 

coble cores elc) to on odicerl phose 
or to eorth determined by p¤wer 
frequency / g corono ,„ppho, ¤nd 
exlindion) ond impvlse w thslord volloge 
considerohons 

• Leckage curfent lim ted by quoll·y 01 the 
j.·200 8 58//al 'SCI....ing 
i.*Herence fil. 

li,pes 4 and 5 Screened seporaA,econnectr 
r.ferkces (950 - ins,i .rouwernne 

In Type 4 and S term,notioa, lhe inte*oces me 
F g 1 7, born,Je of 5rieproo an, balield PILE_ coWe Jernlirchon prep•d 4©m .. d6¥n prin•role. screened and m spe(lilly designed 5SC o ic 

. •;EZE................ 
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• Clearonce, Dre determ ned hy the '9 19 sk®M cilever we, / tem·inoting meleri, 9 low vollogc and p otect,01 current 
ircchonicol cle,rue ·equ red to fi· the -ha.com X[ PE MV pcwer cables * sm I transbmers IC-•, Thishappens often and t 
SSCs wi-hin le =obk box corrpoct s•ilch. or Ey perlorm ng 0 1, 'couse /0 wrong procicts./re ordered 

• Are safe ta tow# d•c fri sulc, beiri f,icat 90 tcrininaton n the do i c- gro,rd. bec¢Jsc end users hove 110! undemied The 

e•Mned, three single·coia coble5 ore ocl·,eved ne,itechnologie50rwr1edtosloywilh o:der 
• le le,]kogs cur Bnk il linited b, the 14'ming,ing single core ter.in' c/5 In suck menrologies Cily Power wis oble lo ocale 

q Ja lily of the irte,Foce be·wer.// ond srnoll cable boie, is recorr mer,dBc 'h,B smoll Ihis pfablem b/Die c foil,re occured ly Jsing 
busning (inlem·rence 1• cc,ble box b.sh.ocobleslerm,noted In li ord hondheId deict/1 

• ./. P.cables r ould r.1 use .C ilereis •orisklhato failu·ecouldocc,ir Core -he inslollanon 'hould hove beer done ,·ah 
OSpoli,]IlY obove 1 1 ' bernlise I sector cro'A ls done under •he coole hex In the Type I term notions 06d single core XLPE 
slope cores ond loo,e core scraens. duct o· @rcund SpeL,al ollenlion shoad be <obleE "wd o Type 3 Termir·]tim .as 

go,0 ·ousing iherighls,·glecoble clorrDs instolodondihe CTs werci•stalledo.erlie 
Ccble box 5 es (*gh' andglon'plotenlote·101 urscreened 'reas 01-he tern,ralion. 

It is •Ise ..#.,0 ensure Iliot the correr# Fig. 20 3hc»,09 ew.pleof,he·elh,ng, 10:e Th,s Inrollot,on wou dhoveloded ifncthing vis 
slze coble boxes ore suoplled, 05 leorly o gore •rorg in the pasl. The SFiinsuloled done ?Dlokesc iong/imetocou-Ic "ein 
Mv p.,er cohies ins'lled ore tirce cores, ring ,·,¤ n u,11 w• ins'olled wilh addltion/' le:Tninc·ions j.· · sgucrn'eed '0 liline dow 
so e,L•fa sooce : reauired 

L'/ (aircn• Tro,slormers i. MV co6•0 5•e' 

Asfechnologies h.e improvedwilh screef ed 
cobleE. lie uses of low voltage i wrfel 
tror.••.• *Il u·dise¤ Il MV 
ab e bo*es lor,ne+eril ond p.otec·lon GLOBAL OPPIC.-10'S L. 
t IS esser·,Il thol ./se low voltag' .Jrrni 

tior'sforrners be Instollea ir 0 5riee•ec a·e. 1 
ctherw,- d,•ch¤,ae occ•r f ma, tne air 

delronce•orellidequate. 
./. 

vO'Oge CL•rert irclslorrr• *01/ /•n CU 
is "vered L.i 'he din·entlor.3 in 1108 2 ord 
3 terrn,r,ullons 

Ccre ctssing fo, phes,r•g wdini• A·1¥ cobje 
60;ces 

&rolo. phos•ng Nhhi• MV coble 
boxes , rot ·ecommended, 110¥,evcT Mov 
CroS5ed,erminot;onge,L,5·,r•ournot•C• T,e 
risk -lih :ros• ,_crds In' de unscreaned 'pe 
lern·:nollens is ihot odequa,e cleoronces gel 
·educeo crid d s ieids ·D Ic,eased decric•l 
51re• 0,id part,¤ •1•chorge 

F 053 .reE oi,*elinlictionsiot•eoone 
with I top downprinciple. f the,op do.vo 1 Twice the Capacity of ACSR 
pil®iple islollowed, thescree•'s Inetollic erna 
I'lilrreased./.orecrossingcal .80[1a 0 1 30-40% Reducton n Line Losses 

e05!ly •ilhcut anY risk 01 partiol disciorge 1 Reduce Line Losses 
|10"ever •,th o belied desgo coble, there 
15 ne Me•01 ic 9 reen Ind cor,3 0,05%,Ig 15 
vory risKy 
Fig 18'hows•heed'abosetha'needstobe AnD 
F/ied wit' corrooc, swirchgeor to ensure 
H the 04, + three.c¢•e :0/0 height ,s 
('foined Th,5 would nor be ihe '058 torthree Dist,iblors fo, South Atrica 'SADC region 

'Ingle·core ./.s The whole evollon I 
\ 

Ch,i• +27 11439 0000 
MV power •ables, Mitchgegr "c coble cable@arb co za 
¤Ccessoles hos mode I, possible lo reduce C.ton +27 31 9100200 

Coble boxes s,gnificanH' Tie oddi·,0001 ww*a·bcoza 

oe, Ing radius of & ree·core cobles also hos 
10 he 'uns ilered '9 18 shews 'be speciol 
removahlo .n· covers .c• h. des grec i© makelheia,rter's,ob e 025 4. Ind••irlg %0 w•ii hopefull• DrevenT,0 ntere,•rs· 
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1- -tflilllibd 
Fg / 6.-i.plofSF.#U-/loll.,rin,I 

rg•si. • o,d reme,eble Iron• •ec•rn$ 

Fg 20 E ....•incorrec•/.co-/rermill,0•1/+0= f•• MV*·Ah·hor•'m/LVCE 

Very,-uencY NLP) relioole 'nd n¢Ket p©5sible lo corr•ct inb 
• Dc.ped esc Ilatng w.ofo/n h·sl volle the ne• co.pcj ..chgeor .4, ch 5 nov, 

(DOWTSI. be ng instolied. 

Alleroli. current./.erfrequenc, The lollowing recommendoricns ieed to be 
314 A di.noshc le5t snould ci,o be wndecled Con51*red ir the fuh • lo enh,fe irroroved 

belore energisng o new coble or after I icl,ob l,4 01 Miv crt•|fi sys•ms: 
repair h•s been mode ©her o fail.•re ia o , Irs,g I screened rather 'hon be red 

-€33'Pifirtill/t coble sistem· Off.I ne * della lTDJ ond des,ned PILCcobles poriol lischir/8 29 reati cin be loken , Seled n id spet 14 Ille corrected 
djr:,ig Ihe p.855u e fest The res'| s ore temlinclioll types up f•>ri os ,• rnokes no 

Fg 19 &* Ii.·A,rce•,giermar*on,•rn ovoilobie on * ond on nfored decii,on sarse to insta Ilhe v.rong •errninoticis 
-.•..*c,· from ni i Le laken wirh regords to tie 1/h of dcy one 

the MV power coble sys/m TD tel ·eslils • '.hee ./.cobles ore in·'lled. ensure 
M tie s.,·chgeor g suitabl, designed m will.e an overal coble system cordition 
pe·.5 012/SAK 5 876 Teslinglo ensure rellablliM result Ilwllrolisola-*ea PD 

• Ifthree single-coriccbless ore installed M©5• erd·users still JSe direct curie.1 *0 tesl re5ulls• il gi•etie distarceto ·he source there is reduced m of terminctio, 
of coble pressuie I ecuipment /,ch the P D {which E patertial loilure gives o no po,01 . 

foilures. r · u-ca• ng terminal ons ore 
diogno/ic results Ths equipmenl hos beel Becousened/Eins//dtpower<oble perfed tc :orwert three·:cre ccbles I 
Miloble fo· 15 PD Iree, 11 P) is "tected t is t,o,colly in tk•e many Yeors, s portible ard is single core cables. 
offordoble The curren..... is•oopply [• t ie. inls or lerli,iriatons whefe ]O,nter5 lia•e / 1, 5 0.50 possible t. in//11 I ./. Ing 
lugh DC voltage for o predefined perinfl 10 #e rn'de er•ors This novirre'ns th" thebe,o,nts tro... i./ 4/ /ree core PILC to 
M¥ pewer coble. N nothillg 'r os du,ing thetest, need to be ident fied and correcte,]r prior ·o 11,rees,ngil·cot 'rE, 
'e coble Jscodoed heal,19 ·0 1.-rwise Ths is ene <glwg. We oil know Ihot PD will liever go • ... cle'ences are <el / o I cos' f 
re¢eiredloos'goor 9©go tes,ing Whymen 0-cy Ind i'.ill Fs• intensily cr,d eve/14/4 screere, terniralions cre 4 401/ 
do fail•res' Ihe cable, iointorirrilino•ions laodioofoil.. • Ensure ioinlers 're we I t·oined 'oins¢oll 
still occur b energising? The onswer .s well -hese resul·' prodde . .i/ / /.rp-in• tke MV powe. cooles god occesoile,,10 

doc,.menled. DCIesting orl, tes/·he resish. I the conoili•9 of the MV power coble prevell .Inecesscry 'l|.reS 
properliesolthecobles,stem Ho#verwhen sy.tem ond when f.turediognos!,cle,ls ore • |-PILC i•sillaled€uble·.rein•nlled/wny 
Ihe coble 5, sle• is er,erg sed ,·,ith olternalirg conducted Ike resulls con be comgored test for Ihe presence of mo•* I io cul 
cur•ent (AC) 50 Hz, h perrr #ivity properhes oj offee•e© secicis oid 'he cabling ageing role conli•ed. The 
0, le compone„5 0• stwised To ensure proposed revised SA I.5 10198-13 code of • Il XEPE rsioted coble 15 Ii'stolled ·3/lise 
future coble //7/lura' are ovoided ord proctice for Ihe MV power coble righl tool -"ing, Scfeen rerroving now 

to noke on inionred remoining·life decision rp ori. rile.i :1@ inlegfuled v/lloge. w,ths·and • Cons,der il,gle core c•bles Insleod of 
wilh regords k pos * reol•cement 011he ond d ogrost c lesNI@ These le s do nol lorge Ihree core •oble, 
lowlied or aged MV power cable, •ie reed to toke longer to perform '6 Ile, ore no,v • Al,va,5 p.'form corrbined vol-oge 
tesi differed, all integro,ed in Ihe new 0,0,loble te51 wi/vond :i' dimnostic =cs!,9, 50 tnol 

!he octual cord,1 •i, uf 11,e •oble syglen• I With ·he improved tocnne,nqles n 105tlig Hi.ulpirier,1 
knowr cod IUIU, e /Jlt, ([in & u vcided 

voltage sourcesf we can lest the permilt,•Il Conclusion 
prcoelies 01 the coble sy'tin, Ind simulate Contoct Potrick /'Holk'" 

thesoamm„liservicewbAC,/Im Vv P©- ca/les ha¥e delinitel, evoked Cl#Power 
co/,hons. Thejollcwing 'I'enctive test.rve over the 'ears he ne- mirc ge arotion Tel 01 ! 490.7485 
Forms XLPE·insula·ed ex 5·: MV powercables ore now '0901.ronacit,Dower- 
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The benefits of using high-temperature 
low-sag (HTLS) overhead conductors 

by Tairy H,'r. CTO Glol)34 Corpori"on 

As growing demand for eleciricity continuesla *ress#le ele•irical Irinsm,ss,Dngrid. many transmission lines have 
become ihermn/ly cons,ro•ned. These constratnts «re due 10 'he mbnquent sag /hot occurs cs Ime ove•heod 
conduclars are operated / higher loads ed Imperatures. due M their h'gh coefficienis of thermal expansion. 

An,inavolivecolcuderlius bee. rleveoped the second rrast widesp". block·ou¢ 0,1 osnewsourc£sof garercliorcontnue,cbe 

ind comn:ercio ised to nit,g,te lugh reard ul 11,01 Ime 'after Brazil In 1999•, brcjch, crdine 

rempe.ture Sag Ihfowgi the use 01 oriospica ofecting 55 milbor Jeop- S , 'Heks k.te: on Overhead conduciors 
derved color hbre com,06!tes -hese high 28 September 2 003, a sirr ar eutage occurred 
Irfenroe mir,4 438 e.relk.•ther./ In Eumpe which offecter 56..ill,or /.4. 60, Jier 100 years, elecmcity has been 

slabililyard hovebeen w del,depluved inseveral Accordirg 20 the tin:,1 IMERC epol. the Uy delwered to end 05¢rs osirg bore overhead 

othe derriond•ng opplica•ion3 due To Thel, Ce,dablocK•,1,0,Augu/2003¥4(19=Quiea coldudarath/mmods JpolcoacK,e 

excel|er,2 fes stance torydic load /tigue Over b' 0 11'niber ¤' faclo,5 These licluded aluminum slroods ofte. wropped around a 
220/kno·thisconductorhosbeer,nhlulled Illoccaote relewe/dcnised/oporote*he :02. wrs,sling oliel wires to,rnprcielhe 

In oveY 250 prc,os woddwide Tl e cor.uctor MIdwrst 1ndepende,1 Tralsrnissio,i Sys¢ern :Lac'dorfs over¤|: ler,sile ·.Ir r,glh This type 

b.inum .enduclo'compoute,ore IACCO Opefolor (MIS)} %10,1, 05!imolur (and o Of condiclo, is,Ionivenl•kriowicsolurr•Inurn 

M re'ck}ped rol only lo reoloce "er,·104 sub/que'f Compufer re 6001 ¢oilunt o "roce conductor steel reinforced •ACSR] A5 den•und 
conn ned line•, but obe hz reduce the costs conoition comput ir bug in Fi,5 Ene·gy s for elect,icily coli,nues c r;.ow ord gew 

*ed 4 rm irsioll[]Iors b¥ reducing enerl:y mon,]germen! hy,rern; ¤nd *ree murca /Reterohon Or'nfi, Je k) be brough¥ 

the numberof buppor€ng s·rucTure, ra•,ired, /5 <V lm,15mialcn lino tripsouloges) duc on'[14. rlany fronsmission g/ dislributic. 

asihe A// Londuc/6 conpos,/ core li to e*cess,va conduck, sol whle, led loo |Ines love ben·e fhermoily coislroined 

25 -0 40% stronge' Ihor, 03 5,0,1 :con'iporh co*:11'ing o• WI,ilar 50'A lup cutcie on lheir Th sis duee/elactthot, ©s elecrkclcorrer· 

/ g odditional :tre ig·hor/6,11//6,1/ 138 kisys:em Tlese earts crid *ck 9. Inc•se.. / fempertue / Ihe conductcr 

enotle for gie"" 'pons Cor lo•" "ud-) ele,•Ive common,co·lon bewnen other /ilite, mes Tne racieuse rn cond J/0, lempemfuia 
i 5 c function of fie eleclrical resislonce of the 

b be .,tilised wirhoul 'opordisina clwront e wilimelely shi JI cov•n 508 gcner'ling 'r 3 ot 
IN ols Rd. JnMAuno·ely, 06 alum,nu•r 

requiremen¢5 he higber diang#, composile 265 power plon' The ecoromic npoc wn' 
wireR ore nealed I abov e 93€• "e, begir 

core, 'Ii,Eh ,& s /if car-ly lighle·,hari •eel' ol= astin·gied to oppfooch JS$10 6 on. 
to Onneclr which cow 95 0 Sub/a/!0' '056 of 

/|1/. "I rr•e conducr ve aluminum m.10| On 30 Ind 31 J. y 2012. o sim lar series -34 Ho.eve-,cenoin 'um M /*Gn 
I be Incorpofuled inlo 'In ecj,/enlly slzed of coscodir g o Jta. ir Incic imp€]ded ©Derce nt higher rempprotures Ind do offe' 
€Cndurtor (ir enns of diameter ond weightl more •han 6/0 m, licr, people A• tie 'Irne highe· strength,out these gener * , -ecse This .*les I g•ecter throughpul and 0 Or writinl it i n'.vr whot sequence '/:Il du/0/ ele/rica res stance ond so 
subatir,•iol redkcl•onirl •ire •0659& 4•* *. of e•erlls coused these biockouls. 6./10[ reduce 5 /:lency On the olher ,iond. 
ACIC Conductor,s.* looperolegtuo IL .ep(>r,s s•ggesf a sh©no@eolgef,rrot,on preonneGedaIL•linilm, wn,choffeismin,rpal 
PIC,ito-tuolly funssubm/0||7(Elertk" copock ond guistanlia Grd I,rn,totions ier,Ille Mngth but excell„ril concuctivity ¤•• 0|| 0|WIT•Llm orsteel rein•r•=d cordue= 01 including Fcc%•m/0/'c'nrsog - cop be operoted ot higher·emperctu,es, 
•u'+r- size, underequivolert lood condihors as required A comparison of conduclive 

Th,5.Menoble line im /wions c' 25 +0 -ortheseind 5everal ifherre©50ns'if ,-e!1 

El,J?:u• 
c•Z'evt*-r. 1•1'uri ·hot exce5kl•e cond•clor sog con lead ° 'miniurr •roperies ore prese,•led,n ·Lbel 

coldrophic/10 iw|6re *hile demord t© n 000·,„n b ine vorious ouminium 

f/r ecclric,ty (ortin u c. to Grow and 4 *hel OI'Oy5 used in c nu•ber of bo·e oierheod 
Background 5+rol• 01'r elect·,€/ grids, the Jse d high conduclors, a •umber of core le/nologies 

On •4 Aug' st 2003 1.e norheal ... temperc.e. low sal (,1/5• condu®rg ' n.ve e.... which /{te' adde,Di,Il 

Slotes ond Onto'io, Cur,0,}a. expeneked becom Dg •cre=gl, aa'/ #pec©|ly perfo'mur:e ud.oiloge. Table 7 off•,5 
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Cor• motefloIs 

Waigh •IW Module, • Tens,le egeffiwer,1 0• •hermol ' 
inch' alos•ic,4 (« 'r•nea *si) 810 D[ 1 0 .C; 

HS.lee 29 

EHS •Inal 29 I. 

EXHSseel,Golfonce•ledl 0,281 .9 285 

CD.bon h,brid e•pq 0.070 16-21 330 37' 1.6 

.*.clcd..31ACS 0/ I. -1.-160-194- 13.0 
G•Ii In.of ah' 235 -1 150-155 1_ 3,3 
lishmA·/Illd 02. 29 _200-210 _ 11,5 
lishm•·Il HS OIll 27 1220=35 1_ 15 
lo•,u,mulmuin. C Fto 7 ./.•©' ACS' r™• 

0,120 .2 190 I 64. m•rn ACCC cond J ubc 

ble f Compoidso•re moll,s•ed,/overhead-duc*• 
cost of $50,/Wh thi: vould equote 10 0 

Whilevor,ous combinctiogs o hese inoteriols oHers se:eral importont advonloges Fig 2 50.,rgiof /5- over $1. milic, De, yec' This 
hove been used /0 crecle a mmber of offers,visuolcompc,r,50nbe•een ACBR'n' alsoequote5'cogeneralionsaing„18* 
conductor 'ypes inc ud ng AAC, AMI, ACC' conducors |• YO J 05surred ·he co' 01 rew geolrohenlos 
ACAR. ACSR. ACSS. Invor, Gop. ACCR ard $1·m Ilion perMW. you could eos I see thot When faced v.rh the need lo ircrease Ibe 
o.hers, ACCC c-Fei• 1•e kighes! perlormonce the ACCC COrIC'Ct' Lpgrade woul¢ save 'I pocity of In existing 'rensmiss In Ille, le eqi,valen- /4 In $6 inil ion corroinotion of 9,010,0ls. ACCC conductors gererolion rr:ny Iti ities howe rescle© t rcisirg or inve5·ment Fconduclof ng this hypothet :a use h,gh slrellgil„ I,gh weight corbon libre reinlor.ing ex.ing ••uc urls t. e..ble 
core & enobles *he use d or adcitionol line would ccst much less, 

irK=/d inditorsog or to occorrm/Me 
quan·ily of Illy·airedled 'le res//ce• lorger. heavier cwveriolol condaors In 11 mu cons,dered ·he sorre a•Lmptions, 
oluminum without o v.eigh· or d!,cme·e' some :cies. sruct res haie req red full bu2 Increased the peak orrps from 1000 i 
pe"Ity he added olurn,rum content re•lacernent Onenflhece+,or,•ageBofACCC 160C A. the recuction in line bses oltered 
dec/oses extra monce under On, conductors Is tho' r can begged toreplogr o b, the ACCCO conducto· .ould ive 
lood cord,*ion compared o all.alurrinum conventiorol conduc/. lo{ equal 5 zof witho# 72 976 /Wh per ,ecr. In Ihis scenorio l•Irl# 
©7 5!0/1-rei,/wcad <0/4/1©rs Ths se.yes ep,wr],1/•Irolrnadili,/,cri•¤r/becouse tl·e 90me 53% load bc/or), ne savings 
toreducel,relosses b, 25·040%///re ofils.cry,Tur-Ilherral 599,410. Lopac,1, uould arn/ul, t©/3,65-million perrear 
dependinguponloodcorditons Fig. 1 /fles ron / virl,olly douWed wilhout wtfiring the wern o generation copaci·y staidpoir' 
athe·moisogcorno¤fiwnof seve/'Drgle' degreeollielcsses,holwo•doeinheren-il this would •efleclc 5ovirgiof 28,8 MW or 
size comdue©rs where each cond.eor »as onothe· HTLS coia.clor •er- se'ecled $28,8 n· Ilion 

ploced 9065,n(2151©of)lestsprandan WDen •ew lines ore 0Jilt, 1he ACCC When conside-g * •st of deweloptng 
ele:/co loado{1600/wosoppla© conddor's greoler streng,h. di·nells'onol O re,e,voble resoulrce i lne losses ore 
While HT.5 cor,duMor5 50•9 • ACSS uie s-ob,Ill, 0/ excellen, sel.dcmping coisiderec anc ACCCcondudoremplcyed, 
con.,lor :y L,5ed to repace AAC cncd ACS. chcrocle·istics can Es used to increase sporg Ihe econom€5 fegarding Ihe overo I cos• per 
coneuclofs M ,/cre.ie le copocll I between fewer 0//or shorter strucires. delivered M/h become mors -ovouroble 
thermolly con/ra nec :ranrn 5sion lin„, This con redce o.ierall peect costs vd Perhap. the ACC/ cond ictor is one 
le deg- to whic, i.7 can ircreose le environ,·lenlol impoct. technology W cin reduce the need for 
Iraom,·Gion |ine's cupacip S" limitic by & global Bi-crts conf nue to be mode to goiernment Wed ncenlives lo develop 
Ind'donog inspitewthe HTLS:lic./0,5 Improve the .Icie» 01 generct// b relewobles9 ./ 

aoility lo potent,olly operote / higher eflort to reduce ger„Er-hon cost ond 11,8 Conclumion 
temperotures Forin•nce, looling 01 Fg 1, drive ' Impewe'heeHIcencyolden·•nd side 
diouccnsicerth/Allconductc·cor only opolionces [,0 reduce generation copocit, Considering /0· Ille effels lo increase Ihe 
deliver abc/lOlA & 1 0(7 C (evergency requireme,Is) contin,es. se„rol umitles are Lopuay. eff,lency, Dnd re iobilitk of ·he 
opercting temperok,re 0-mplionl. its sag rlcwoisol.IngACCCco1cuctor5100=hieve Indcortinuegobily, Pie ACCC LOnduclor 
we/:01*-ewdh,hel•,s(honzonlollineB s,min, gr,ol, o lers an ou-5 Inding D iernative To 0/er 
represan fed by "10' Il an HT.S con/:lor & convertional met"ds. Tkis 's 

In the Ulited why. n " Stotes, fo. instance, sever¤I 
le some s. .. 0• ACSL ACC• or In.· eighiyears norelhan 22 000 km of ACCC ulili·ies including Duke Energ,0 have est,mcted 
were used to reploce ·he originol cond,dor. conductcM has been dopoyed b, morethon tholtheir T240 osses,epreher,1 ctioul 8 10 1 Ca 
Iliey •eu|,1 oppeor + reaill Ille some sog level 100 vlilit of ol] electn./.0, as / 25 0 pic,uce. Al•proxili.'I 

pro ect sites Al this 
wei belore /hey i m hed le,r roied capacity time. Amer,mn Electric Power to 4% is iss©=icted with is cu•ertlv /ran5miss,0,1 !055" 

reconduc·cring M $,1 niles (386 <rr) whde it is 00 4 ,< see and con,pore /8 The ACCC conduclor s abllilto reduce 105* 0 0 doub. bu/ed /5 W line whilp 12 dife·ences in •ag beween le wl,ious bylt040%//dorn,licall?reducethm remains energised Upon conducors tesled wh• is mos• rema'kehe |Osses, 50. *he energy whe eld •,ed cenple·im otherwise 
this 51,10 e pro,ect will incorp¤,ate ove. aboul the ACCC corduclor besides its be losi now be:ones a,•3,6 /e. Th„ con 1, ove 
1440 rriles 2 300 km' 01 ACCC condu kir expenely low .. romp¤red to le ... t. some effect cs building new generation 

conductor, lested. ,s Ihe foo thct it operoled For example, f one con„dered a l[)O km Relerew 
ot60+080'Ccoeler·honanyolhercorducks' 62 11!le) 2301:Vironsnusion lirethothad a IIi C.TC Globnl Corpor•ion Eng,niering 
Ilesame..eter/ndweighlunderequll peakca•cilyof 1000/(c'svming/Dfake 1,0Airrigion Iri,5 withh,gh•opac,4, I•W·,ag 
lood condfrions The whs•unhully cooler ACCCcerd.•cor slze conduclor 30'C or,bler,f con/,han, ISBN #978·0 6· 5 57959.7 

ooerolirg lerrie.lure refecls c subskili# 2 FFs wind. ond other ccmmon oaumplions [Q 1 ames B•rger// mise, +Ins.,95,01 
improvemenlin /cier, Being oble lo ond a lood foctor / 63%, Ihe use o,ACCC c¤p•cit,"TADWor Ld'.\41 zle,Mev 2013 

deliver high levels of curren· .·mh ve'low conductors would reduce Irre 1.ses by Contoc} lk>ny Hill CTC GIC:*01 Corpofo,ion, 
le, nolsagand comoorolive y aw ' ne osses 20329 MWh perveof Asumingo germton thill©dcglobal com 
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The Durban Solar City Framework as a case 
study for small scale embedded generators 
bv Defe k M:'gop, eniekwin Mui, c·i,„irry, Amy Murbrirel, Ca, 1,0 Cjpn,7 En„E/; Nothor WIA,]'75 ord W,J om Hove. EM 'Et. m Energy 

China introduced ground. breaking legislation in 2005, the Renewable Energy Low of the People's Republic of 
China. The -/enewable Energy Law" wminalional framework to promote Ihe uptake of renew/ble ene•gy (RE) 
flwoughoul the counm. 

M , luded. n,•tic ulre,ewoblee ieri,·4" / renewoble energ, th.1 can cowplemert C con Energy and EAB AE·rurr Energy ond 
cr,d jouil REplon,]1,19f niondolay 1 0" ecl,Qq und irilegrote willi e¤ch c-hrr in deve op,/ Eorne sigA,1 car,1 lessons bve olreed, been 
odpurch asepolic,eE,9 7.+Ic'I leed intar H lie sedor leorn•-rorn Ihe orocess 

systerr, oic ocost· sharing Irechor,5m funded Solar (liy Fmmework€oncept Durban Solor CIN Frimework 
b, a surcnorge on ee•tricit, tales, to poy {or 
leed in ..gnoconnection proiees JI· Tkere oreo ron/01,001.ovcdobleloa:5,st -hepurpo/ /·his pooe· islooutine Ihe 

hal govern-e•udeval,ng Aigic Dvrbun 90 0· City Framework as a •se 6 dillerenl 'omponants of t'is framework 
froneworks/ot ./mole rinew.leenergy sludy'orlocolgovernnenli' Sc. Africolo coproacn compllmenled eoch other old 
he United SweE (USI Dep-,entol Energy oppl, o U lewurk oppro,]LI, iii loci lloting licie reswited in lergescoli inpem"ot on of 

iniliated 'he Solo- Arnericor Ci/Progrorrme re•ewableenergy Thepooe •ravidesme renewoble energy 09¢AL,precedented scole 
to ner: 9im.!:te a solcr M let inti US The detol| 0{ Ihe current stalus / he 'eps listed More recently. the / nese leodershiF have 
progrimrle 'cused 00 proyidi,lg suipid '0 'Deve a i: ouljines 5ome of *s Jesseis ·tiol token the framework opprooch to rene¥,•b e 
25 /rge cities,0 promole the #col uptoke Fave elrierged 10 /te energy 5upporl o M 1.Mher in supoort;ng oid monuf:ctur ng of 5Olar ./.vollic *econceptol 'thet„dinduslrialrevoluton (P,2 technologies. Within this program, the Slep i: OrganisIngand /eveloping 

.eferily Rilkin, in h s New York Times be51· astraleg,lorthesolorilly Depanmer, of Energy developed o number 
'eller. • 77>e Ihi,·d ;ndumal ReyoJwbon. HDw *• guidelines, inclucing 'sojo• pe,0,eorg your 1"6Io <7•4rwi # p gulco·re ¤far #·Fiuk.Jing 
L./f/ /)9/ 5 Trap/un, 19 frtergy he conmuni¢, 9 guide •cr Iccol go.ernmert'. cnvironmentl forcmbed[Ipd ge'ercto,·s, n key 
Ecoaomy ord le W©46" Q•gues 111¤t ke This guideline wo: cesigned wim local eleirlentoffren.emilopprooci ls,1, asm]Iegy 
world „ undergoing o 'undoment.Il economic g*vernrrent praditioners in mind ard p evides or frofrework ihot will occorrolish tiot gral 
change 's new inierne·commun,conon cleors¢eps'.how...sigrandimplernell Th. Duil]or ..Cl'Fromework//beer 
Mcanobgies,0,?,erge i,ilb 1-,0/8 cs"cleafc framework•aproll"the"Ike des,gneaosinet//Nonor whichrobdo 
energys,stems. The 000<, which waslormolly of solor ,vithin o city. o dynamic,fraigy hor con be inanged and 
endorsed by le European Pcrtiorrer·, 115•s the TheeThekwin i Municip¢,ily hos elected odisled ·o meet to use varying lo:/ needs and 
five oillarg o{ +heth,/ ,ndust·/revoluton og /,5guidelinet©/vek•pulromewollhotwill rpquiremelts nord//cotilt®ID- 
. Shihing / re.... energy provide strotegic direc-,cnlopionic•ingss':r energy cci'ew· needed /0 be explored nril 
• Buil©ingsospo.erplorts n-hec,11.Tfelurbon SolorC,I Pron·2work 09¤Eysed, THs reqJ,red,inde·,fonding f» 
• Deploy'g hydrogen old oler 5/ /go drous/n Solof Fowelrg Your/om-urily A 'IC"energy morke' orsolo ·achnolog es 

lecnnologes ,, -Bry buld,ng and Guice forbc° Governmen/'byproposing Ioenr 4,rg a,orke: b¢rrer sororeneuy 
throvghoul theinfroslrLaure to slore 6,* irter·linked 5 fep' 11,ct oddress o,Herent 
•ermi#an·€nerglm creos of suoporl to solor upioke. The sle D 61. Anol,sisoflhelecolene...et. spell&•Ily 

, Using inteme technolo,7 to tronform t e Durbun Sclar City Fromework the morket borriea I solar techr©(ogies, a. 

'e powergrid ©f eve' contiren· into 09 were oid cmel©ping o anclysed b, xeon: 01 0 • 51.p 1: Organising sur.ey Tn,s 
erergy 51•¤•i,•g Irtarr•t t•,010/5 ,ust like 

strolegy•orthe sol•f m 4 de/,Aed cs o c „io firs' step belore the 'llemel 
• pep 2 supplying a ne•v technology to o •oecifi< 

, Tro ns,1,01 ir,g Ihe Moking solar <Hordoble for 190':p<>rl fIN' to elect•Ic ' market, os r is irrporionl o understoid 
4Jg In Ona ruel Ie'l•en,cles • Ncan E" residents ord ..5 nesses 

the .1rious barriers k> Ihe uptoke 01 that end 'ell electric,/ an a swar cont,nenlol , 51ep 3 Updulir •, c ia enforong Ir" dill|ts 
technc ogy The lirst phase o{ this process energ,Inter•et and regulctior,s 
involved conduCtilg • norke+ Dorrier |itefature 

Thconcep./·hethird ilcus#,0 revolution • Step 4· Improving /colgridpo icies ond reve•. Fortie purposesollhis •ve,•'morket 4 four d suppon n wund tle world ord orocesses is 
borners' were boodlv interpreted lo i,clude 

te foundohon c: t,e Eurapear ch nule ond • Dep 5 Edu=of,ng old enpower rg 
al' oarriers ·hol cliec.I likely uploke und 

enefg,package, whick nog I I.*/ *I pete**• 
demand for solar technolog es. .cluding 

of i,creoing ihe /,reci rene•obles in Ihe • Step 6 Leoding b, exoni, e wei technicol and noi·kne barriers 
erergy n·* by 20% and a 2(% redudion in instollctionsor Govern,rer· properies 
erergyconsur•iplior• bv 2020. The literoluie ieview c„d thct /,4 solo- The e/06·,n. Munlcipolily drof ed lbs /Irbl 

fechng logiesnovecomec long-uy ir recer' I ./ding le tron.ion i. I rere. able ite.tion of le...0,1 5olar'll,Frlmew' 4 
vkrs, *here ares/,11 signi ccrd morke' bonier5 enern, ecollow), China w.d /,rope ho¥, ard tien procul •onsultingservices Fortne 
to/ele=hnology Howev /. oshighlighted b, demori.aled the nead For a 'ral.c pan or mplemenlotior of the lromework over o.. 
1, inle. alion J| 0/ 50 Jlh Alrico, Ii·eratvre, fromeworkopproocht©Avelopingtheseci' yoor peeod, beginnil€ in ec.42013 The 
Ihese xmanoreslort,/lo decline. The frornewofk 550,Id cons,de. dileren progrorr nes 30*been running¢ormorell.Qr 

technical. legol and finonciol components s,xmon·hitnderl•er,010/mento/Coroco Motelbornersint,eltor,tureweredassilied 
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In-0 [our themes financiol, Informullo,/ list,lot,09 boseline w Il resl ilkel¥ be The solor rBscurce rraps of KwoZo,u· 

owarene. I.Mil Inc ./rke perrephon osce.Ined by menrE of I suley, velec Nolol Jow the pote'-il In.J' eled,kity 
borriefs, wil 61™ visi Keyic *,i' proasb will he le produe,¢1 Frorn o phebohac sy"e- 4 in 

upluring/thedoloobbined,nodotobaae optimall©ted,·Slmodules/oppro=0*ely 
FIr :,1, o barnee -pre Idelli,fled as •he d•veloped for thi. pL,pose. i order 10 14 CD k/Wipeak overoged over ' 994 - 

gfecled. r.le,nv. en .Ti'wns f..d c•loblish soll' 'll, U 11110|Jfe review of 20 1 1 Thi is m J. lower huri ut el regions 
I be spe"lly ...In conle*I' where the igie·rolior/, us we I as local best /'ccfice ir the prev r,ce Mh os New /Slie *ich ha,e 
Ccosurner// 6, corvertioic|electricih IS d,+0,4/cend,%ded .ns=,d=e o poien// onnual /00,y •·/union / 
Ccnsidered iu be,elotivel, low. Th• cuhunie *,h me doto frol l he bosellne wrieY, gfecter·hon 18001rwh/kwpeok Thishosthe 
IN fulher exocerbo•ed,1 conte•sw,ere 60|cr th• inkin™ian wl I he 'sed to estoblish irr ol,col,or 01 a longerpaybock jeried or the 
I·rodiaton isielolivelylow.lherBb ye;den d ic 'clievable-argrt' inve5trren! irolr,parison lootie, ponsof the 
Ihe poyback oe'kid ond mokirg the relurn©n Wklemere ora compexities •enoining Coll,6 H©vie•·e· Ikere%ourceiss,illsuNic•:,t 
inve£ L•ie•+ le•• *rectwe Added te +Ius ,rc tne nurb/+ of ns'.icns Jue . r. 9 50,0- Sler,15 de5enarig or the •o, Ah. 
Ihe 4% h iniliol in,ie#* costs and d Ii,culhes cenfrol drl}obos. 0· milslro·kn serice. Plis ince/ives „,id Mrance mecho„wrn, •hal are 

r, 0....lhe fir..ces in le I./ .orket Ator"TH, combiled .i h ti€ c. dinger' mode avoilahle·:consuiners The following 
requlied fc "ch an In,51, "el,1 H©#ever, wkebarle•willhelptorn,r,-inoo#I'.2 opt-creboingcons,dered/10-ill... 
•Me prk:e c·lhetachnolog¥ decieases ard orld lorl,{y lhe fronnework crld oclion B on lo up /e & solar el ergv 
tbe Cosl M convenlionnl awoi c,1, con•ues odd·eg. l ie preser,1 cor,lexi 01 the ground I Developing Irene•ilt ee.iypololiD 
te Ircre/se, the ...liveness I such c. stancQrd •RPS) 0• goolt' slim•lo•e 
Ilve:lmenlin•reu•espropollorc•ely 0,)91,nUOUS 1™,Sly Grme frfirrewerk # dewrd #e oort/11/ s·andord /11 

actor Pbr require the eT'BW li M. I." lic Info•rotio,i nrd aworeness ore imporiont ©theretil,1,05 tc Jsequoliting ine-obles 
1 remc'Ing barriers to solor te/noll'. The los' pho• 0- s•ep one nu '€5 le 0,...wule energy lertilic/les '0 

:i Ae TH@ No ore©5 4 be 'dJressed iii 51' regod coil nuous revISIOn und 40·1/g occownl. • speck perceilogeoftheir 
01 0 lack oF xnnwlecge 0, uwareness trame•vo'k ono acl,un plon for •he Du•nr reto, electricity 5cle' This •,11 al'ov• {or 
¤id inconsisteri informotc, or o lacE 01 'Inr Citv cn or on ge,Ing ous,s r lis 15 thecractio, 0/3 economic de·.elooment 

cual,•Crderreenguie,»the froinewoik erviro,1 re/t-•otiscorbicompeN"' Com'luril Involverrent Wkere tneelwo 
7.00' exist Ilie po artiot morke' i' .r'ikely Is a dynumrc, versuhle lool Ihol is able i. re¢ theresfofikecounlr,:oro·orge'ofiC' 

Dul Ihs 
r. nvestaskro•iledge....CLJ'ccitainfies or,/le, b.*poler:lol•/lu, need' I ./[ ccpocit, *he .un•cipold, .eks 

to facilitte the cdditionol generat o, 
/5 0 *noie in 

Inial,1 o,c requirenent of [)Jrbon orincrease 0 250 MW renewable ere¥gy for •le 
nihie•,•c +•C SIOILS C•O SO|Or<I•, througH the bill ng $,sten An iii·iol 

Hpiever, e·en where 'cn mies o ossessne'loithecurrentenergynixond 
ndividluc!5 me nwore c- nuance, consuners step 2: mking solar /ord/ble lor ided,+Icotion / irlstries thor have ·he 
%7//Ihir,asldLe'o•ne.,0 .Ace res[dentsondbusinesses copabii' to iminably gere(ote le r 
les,JI, hon the let'rcal complexilies 01 the AHordc•ili , ,5 oneollhe n•gin dr.ingloaors cm e ectricity Airg rerewoble sources 
5* +echnol•gy, of•en cornhined vill!, limited 'cor..me·ulakeolotechnology ...h will be :ciductec in order /0 ossess le 

po•entio' of r,aching tie target generotior 0· IrLOC/= r polcies ond ncenlives to ./. co„ 01 solar ene/, 5//ns 10: and cc paciI / IO MW. Tomokererewable 
Ircoi,rageives//r s exp"ed 49 conhliue decreosing lor 'e energ,7 more oflolb e to tne •orke] i 
•inallv, per=eplions lowards lhe technology next rew yeor&, 14•se •skms st,7 reculre the /5 pol=ies siou'd be en ac•ed in 
Orcon,nportan¢//hborner Th,scoreitker o slibror•hal nific,| cop,10, inves*,79,i for con]unction wit, incennve prcgrons 5uch 

6,3 jeceD'lons •I.J....l essolhe res..9 0,11 busire.es Cloncim borfars as Jpfrort<ebales Arerewable po/'llo 

acfua| Physicol s./. or coub-s ./. its wgfe idenhfied ls'heg ea•e'f barriers•/ I. goal issinilor tc on RPS bu•,8 not leg•Ily 
·nor<el up'ke or solo• ted,nolog¥ in Ihe bind:.g ond therefo e not e e*ctive in 

credibilit• cr ·Il ,bil,1•· d"/ developmenin the seclor. The 
Ilte,aiufe review . previous•' Flee•ored renewoble pc /01,0 gool con be aimed The Ii,erature review wos used tairferm M Tre 2-hewini Municipolit) has e'goged at residences ond smo businesses 

me¢hodology and opproaci fc· I suney -th ¢h s barrier through le Shls/ Sclor • Faciboting cash incertives ard feed in 44.Id •ssess these morkel barriers on hgommp ard j beg nning to understond teri Is The cosh Iicen·ive• rrip be " •ree levels #in the r-liek-ni •aniext. ,•e complexiti€5 oi varou$ aids losuoport le Forn of reboles or grorts .Bed on 
nou•eli€>In5. smo•, c™, inee,un bu5'r,ess€5 t•·s indusro el'her the c...cil cr •he Ir.veslment 
M large indus,ry Eledronic s.,r,•m'S we'e ,dooking cos' ril Ano•har possible cc:h incentive rnay 

grou:,orirdwid-# The eliekwin, Municipe.rly 
Gento"Ite 010'ge be sc nple g produc-ix based irenlive wh,/ 1:rarclal,ncent,ves on d f .¢lcing ne, hanisms business ond I// 0 do,oboses Indus'rY en:wrages op·irrisec //em desigi ond 

s .9 weie Followed up v.,th fc sphon,• rel •i,ec tc make this on c•trodive 'chroloo, 1//0 'tion 

for lhe locol In,rket Develop le? Incen'ives 
inier.ews !. Inim,he •he compie••ie&©1 or • Impls....tlo' It wic'el./ Tenlol 

cind {norring Frogioms to bols#er lorol mode in indust'y T•is model con ind,vicuol •/air Ir'dis'r, or - mo,I ·or • rflarket de,lord *cfs so|cr bus,9851 ottredive to cens'mers as il reduces *e u)...&./. romt/5u™eywl|| De ond vi,11 litoblish o •pmmunil in o g'o-ng risk ond conplexily involved in own,ig 
%'ised and o t nol Fepnrl on •he current 004. •inon'/ inccnt,•es such os roboles and cperal,119 c renewoble energy 
.teM' of m•rket borrier5 .Thel:win, w 1. ond tox €,dils carl * dup fronf cos# s,5-erm. ilh,5 uswall, •ravide6 for sysle,Tis 
bepieduced : solar energy ,¥ste•9 Loaris ....r 4 ograte more /icierly os vie 

owne·of ·he system is respon./.le 
Cr.ndoll .•Ilior tol#.I fiiancing me,h•nism, e,•oblecu•ro•ei• to ©Qerati d mintenY:e, The ©•iner's 
es•ob; 5 hi,ig so/c s.recd costi lle'lline. f ' ]'94•'5 eorningscre %sec on systerioutp•tlk•I 

Them'#slogesorthefrgleepot,heD"bc' Te ./m resource ir the 'Their'in itls i"eir be'*in-eres""mi oplincl 

63©r Cli r Frumewo,k w 1, irdude c¢nd Jang .ti1•,ic polily s o,e of the lowest 9 'le cou ./ pe•or,lorceof Ikegenero••r 

le gobil horim,ilal i,adiation CGPIE . ,„ple„enloion Of commu,ity solor 
In'./.1,0,1 bose,ne sur,ey ./ell * os 

egoblishng solo• Insfoll.'ion ·orge#' The I appgmalely 1450 ..rn.2 ove,age models to ake odvontoge J the benefits 
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as,ocioled wl/ comm Jr ties 01 scole b, c 'e currentlY oblc ke er,lef illn /8• PPA In 05 ur orwoll / state +0 ,>u·chase electricily 
reduc 9 Th' ca•oferibedded gener.,or: crdef to 'llow Fe· bulk 70,10· PPAs witi,r loi ltie inunic oolity 5pecif caly, whetherlh•s 
M n per worj bags Th;' rrodel /0 elhekw•ni Mu'Joipoh, Ihie jegol ocions e,Wy would ho%.e gfrater Ar•it,il,4 hen the 
allows ind,vidug s whe don 1 Ov, Me need /0 be inve:·igaied mur,id adrr nislrglion c Jr:·enlly hok#. 0. 
pruperly or w9ose p·opert, does no· • lon/te·.curl!•cis/ccord,ng,o&en,or 'berestrictions'round 'I' /peof eli,Ille5 
receive odequate,fred ation k> shll nves· 33 obhe Municip,1 Pnolce Mollogcmer,+ mun,clpalltles con estoblish and cwn needs 
Il so|or ..gl Ac IMF,MA' urll•ere,•/lor01!or 

Slep 3: Updating ond enloreIng , A by·low amendmeit/additio# oe-m,Ning % ·w of# requ'ring cior,Ficatior is Ihe 
lo€€ Irwle:and regulations. 'emunicip'|il,t""rin"20 'georpm poi•-of the mw•cipalit, Issuing generation 
Leg/1 clid reguloory fome•icr< Zor•s 81 low omendinem t. exte'd ©• I :Ince' It reens thok lorn / licensing 67 

Illow (or lorger power ourchosing the Undlation or building 1 3510'noble mgr ..polities is ve• unlike y I considering 
¤greements 

fenewob|c cnerGy -ructure. 3 ;ecti,e tho· Friric,pol lies alread, •license 
69.law addit on ic c .gle o seporafe and *Ii,led rules ond ragulations on a n•tollotior,s under 103 kW. 5 poinl is mcst 
municipal enl,M closs,fied os on orgci 

mu,licIP[,1 level moy help reduce ir'·ollgilor "dicable to k.rger In.MII'ihin Tie e is c I.'e to p'rch/se eieclricit• 
cos-6 Ird con signi•,coitly improve the market ho•eve,M :,eo thol needs fulher ver,f cot or 

, TI e kensing of er, bedded generolors b, envir.,in art lor solor energy lechnologies ...irg le Iqu rements lor o generolion 
nunic.(,les. 

With. s in mind, the eTiekwin, Mu,icipelily I,Le •ce iFlhe,Ello icnis under jCO kW but 
condooda'es,utiveondregul,1•oryreview In summory thele ore ®ee mon rreos 01 is Forc©,lmercial use it is notcacr whelher 

relevont to ombeddled eledricit' gener'lurs legislalion 'hot were ideili-ied Iha• •equire tge smoli scale gencrotor rp,1,1 r,9 0 I conre 
n the,it¥ furll•er lego "rpielot,01 b, gr oppointed if denter5 ip·oapPAwi,I "emunicipoli'ios 

legcl co•nsel The {rst Jreo tial re*ires this q be inteforeed cs comnerciol use 
The ourpose 01 the review wosio gummar,ie arantion is sect on 33 01 ¢he MFMA There Iii. corre. interpre.ion of Ike SCSSEG is 
oiltne ke•oreosof e,!sloton appbcablelo ore ·hree poirts thol need u *er/·Hicat on re'u„ed in orde to ensvre t®' PPA• gre 
embedded /enerotors 0/ 10 identify ores under =1,01 33. Tie {r61 ,• the issve 9 la/ully enired ini by parties concerned 
where legQI 00,9ion or intervenlions ore W•!efrer mar, proeds coulc be bdled ,/0 
required lo crecte ¢9 enabling environment The 

0 9 99|e beL|,Or 33 n 'pli'ulio,i ¤s this wc'|d IRP 2C1 0 sels co/cil, targe • -or d/ wrt 
for embedded gener/c.s In oddi}ion io RE lech"logies, These -¤rgels h¢ve beer reduce the onerous gotup of the process 
this,.. ...will, Municipclily would like to The secon,j poin- involve ·urler qi idance °P°licri !0 1/ prolect'; unde' th2 RE'AP IPPs 
iri,85+Igoll the legal -Ins for .... c i whe•er ihe MrMA seclon 33 ·nal:es pii,1, pal,ig m the REMP wi I enlerinte 0 20· 
eleclr!2*.me!8ctnci•providers Irorderlo e•einphon for puthaGes with o •|cw volue and yeor PPA willi Eskom at specified pnces ond 
1.elhis S•Jslu,nab¥,eT•ekwir wouldneed 6 low / 5 value has to be n relat 08 1© gel o generation licence from NERSA on 1his 
toeiler i,lolon, bm /0·yeor)contt¢410 t. =J. I Tnis ™y tr rl•cst oppllcotie fo· 6 Jndertne RE'P'thek¢rgi constiw 
buyelearicily Thel/,slotioncid regulo·,ois ¥ery Erroll generators 63gcl O.Inic, would 'Inlits lor the dlificenl lecknolog- -he 
M lorined pon of this reviv were. berequredclthede:in-,co/ 'le»vo/e' /05·onerouspo/01!helcenceaoplicalion 

n *rms of sect on 33 MFMA 67 comp-,9 p'ocedures k nottheodministrolion bul ru·he· 
Ne.no;legis clion 

' ./ other lerlial/lor The tn,rd and /nci 'he picceg hot needs lo be follrwed iii order 
i The Coi,sl,/unon of the Republic of 50 Jih 

Atric' 
poir c- cler,{ cot un inwol,es leg• op,n,or on {01 NERS,Ak>gram, 0, refuse,he lice·u· L0gol 
4 6.budgetimpla·icns nlermsof AP,niol needsk»soug'+0nT'lollowing 

. Municip' Strucl'res Acl seaion 33 of tle MENN mons and whether * Do the IRP 2010 lorgets con.H.de 
• I. Elecrricty Re.......4 of 2006 o cci•troct at v///e iate c· p 'rchase does aosolute linits per RE technology for 
• .told// cond,1,0/5 fo. '.0, scale M ir reose con be clos5 fied cs ·hee·ore not pr./s Ipply,rg lor NERSA generolion 

embedded generobon less //r 00 IV) imposing luture budge- implicotions. 1,1.ses 0.15'de of the R[14/ Thi 

dir, muric,9/ boind= (SCSSEG) uiderstonding eould controdict the 
The second ¤·ea of legislotix involves nolioncl ecowmic policy obiective 10 

i Regulu·Ic is, rules. guidelines, direct ves odc,hol,5 or amendrrerts fo •runic,90 67· build a RE inc'* ond codes 01 conduct ond proclice laws The elect ci*y s•oply 61·lows could be * 11'lice•sirgb'NERSA©{Pwns'llo·lens • ./.1.1.01/nonce/0,©gemen,Ad amended 20 in=|Lde enbedded ge.e·ators lier 100 kW The possibilit, 01 0 ·righl 
• Mul//1 Sy/ems Al (EGs] The by·I,is cald regul/le the lorifi to c NERSA licence' if fhe mun.cip©11& 

for EGs. ·he PPA con,ra(· periods 0 90 ensure con,nits Ic purch,]se #e generoled Loc/regulgfions qu' 9 'suppfrfor,lelwor•Integaty. Thetar,4 eleciridly clso needs *o be inve/igatee 
• eT,ekwin, Muncipolity ElectricM Supply mo' need NERSA ooprovol ond h neic' -his point corcerns Ihe,Bsues of c»rtrol 

89.10. vxificolior Tie con/rgc period moy be i, m. de:entrolised e|ectric' geierat on. 
• .... .werful./.Agreement un rovent on of -le /4 0/ cim/Mic' legil op nion rn #r, rege.3.0412 also 
• Na/l Locc Au*hority Oal on Ihis issue wil also n.once be required Tie co:er ·he :sue 01 wh/her il „ pos•ible 

top,rchosereremcble energyotc nigher muric,pol,/ coulc le•, ¢1 torifi or su·charge The *Theb.ini Municipolity "frert|, Hos o role Ihar Megcflex for /wkes provided Tle levy or su""rge 
systom i. ploce to er,er,rts ./vier p.... iould Illenbeu·ilized Forb•purchoses/1 Oeyeroposo•oracces, ondso'ofF,gh, 5 
agreem•nis IPPA• with embedded genefators renewable erergy 
-he current PPA reslrids ihe cortrod per,/ 10 
©nlylhree,ea„ wil leoption i renewloro The seconc way n // by·lows coLIc Apotentiol legol in»ent on/he munic polil¥ 
iurlher,hree *m upon approva• cy counc I. pro"de on g·ance inve veG using lem as o could in.·eligo•e is Ihe opt oil· de•elop ng I 
Th,5,yesenischollenges,/.ning f nance pctent!O|....p|alforrnlocifcJmnovigal :©lorocces,or50/rrigh,st,·low Thesel,pes 
b the generator i' feqi,lie·d os fle ,i,·br •e,lor 3•'Pply cbs n m¢nogen•ent requi•en·e,11 This of by.60•'is wou·ld pr v" 50/·7,9 ass, rcnce 
period Is Jsuallylong//h' illils re"11,1/ In invol'es /e 'sLe of whether .. nol,l is I©r c,lizens to occess su.·shine /§ I right 
!¤w to no sole. up·oke. OrilY geler/lors ohle po•sible *o get ]re.,rd cc,npetit ve biddling For exonple. Il some©m iniests In a solo, 
¢0 Inonce ilie r pro,ecls off bolonc• s heat ·hrough osing in e/l which is classlted ,nslallation anc c neighbo:Jr proposes a 
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1 /t ndosure Solution 
you could ever need! 
HellermannTyton offers the complete Hensel Enclosure product range, with 
of peace 

mind through German expertise, decades of experience and international support through one trus·ted channel. 

Hersel enclosures conform to IEC 60 695-2-11 and are Glow-wire tated up to 96060 
• Enycase -lunction boxes from 1.5 up to 240mm 
• Enyboard - Distribution boards up to 63A 
' Enmar -Combinable distribution systems up to 250A with doors 
0 Enymod - Combinable power distribution systems up to 1000A 
• Enyfit - Cable entry systems 
• Eny'un - photolojtaic industry for grid. on grid & off-grid systems. 

, · •*-Website: 
Johanna/9 Cape Town Durban Port 0,2*bath 
011) www.hellermanntyton.co•69• 879.66/ 4021) 594 7100 (03·) 569 9900 (041) 408 2400 HellermannTyton 
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deve{opmen! Ih¤t w Il couse shod ng on nunicipcl permilting sy5term Ihe system will IDSMI 9 Tlip [)5MIP w Il Je u •o,verk| .01 
/,1 solar 'i' instollolion, the oy-4., wel bes'/ 121 ali ooplicohon ornregs wi be 1005sls' Ble'l,gl custo,rers in '56"sing the 
reqt·,£I Ihls developmenl to ersure Ihere • no consoll'Nd int on onl ne loc glor arergy poter iol of their tof moces, 
shading Th,swo•Idollowcerlair,IY,r miness link customers ond solar orofess//5 ond 

Siep 4; Improving local grid policies rnodill,ng lor solor developers by rr:tigoill€ provide eosy access to inlormc·,In on felevonl 
and processes tbe Fis< of decrne procwcti'lly oil ·he r·' regLIatons end permiltirg oracesses 

ia 'tion n the IM In orde-lor embedded generoNonic oecome The ke, en. nent 01 the DS,vIF Ls the 
a ieoli b kon grid policies pd proce'Bes 

Sol¤, reodybu,Wings,r k>•,1 0,0•nag inleroclive so ar mop. This wet bosed tool 
require '01 0,11, 'pda.ing. out /0 ./. 

regulo•Olls Pe.mits users lo lo:0+e ihe,r buildings cn o 
Irrprovernel -hi' s•ep will i.volve olin· a in"ce, sim,lorlo Google maps. cnd 

Armher le@/ inle-ention woulc be /0 depl or<]Ivs,s of all local g·id policies 4 qvick , ond e05 ly obto n on estimote of the 
develop solor ready buidip concepi in processeB fo est'blish *hot improve ·nen-5 Mener* tholcou Id be prod // on leir 
town plon,in, regu:at ons. -he municipolity m. re' red roollop atorg will dom on Ihe •irad 
m, encouroge or require homebuilders 

rucilili le ir'*i•e,•rojion ¢f rew NRS & ..roclivele'of the inlestrrer·. and developer5 to des,gi and buid solar· 
embedded ge,e== ready homes * commerciol buildirgs, Solar mops ho,e been mplerren,ed so 

Ills ond builder'cor choose de Embedded genefo•ors ore dfferent lo e,xMisivel, inco-nes wchostie USAr·he 
5 tes c· so|or techro|ogies In Ihe current conventiong energy cons,mers In thot dey UK and Ge nor„. The :cale ¤ r fune,ioral,·p 
naliono' Fegululiur: Iliere ib ne ·elerenee exoon ele:trici'Y 'c 'he gr d Thus moons Of these moos vcr, widel,#, from g rrple 
to the rc]ncepl of holl], ie€]d¥ bu Iding· t90, not on > Ae conrec'ion process. O daiboses o# e•isting in•cllone=. +0 *hfee 
-hpnmv building regulction ir Scuth/·ica olsomeloc/Irif:nardtolron/Ysrda,id d ./.1/nol models / cit¥ build,igs Ind 
referince.5//510400)(Alortheminmum „derg·Dod looligrwihthis Furharts« /ruct,rescon*9irgv©lunes©fdotode-ailing 
requirerrerts I be nch,Mole lor b ild 4 conerol policies appicable to embedded s<|3' voter,1 ul un eo:h ord every roof 
energy 88 cier,cy Altinugl· not mondgtcy· geriefu·ers need lu be res'wfued .Ird 49.de The coids od dcta equirements of 
th regulot,ons ind,rec ly prollote des gn modemised to n·eet the chwging conve' moresophisl,coled rrips mil' proh,6,·we 
princ.ple,·alll,gonartotionandlocalclina·ic on the ground -he firs, stage Involfes/he Al/,culorly'i/o•Il,A{ricu./reedinensicnc 
condilions into account NIS de./opircn• process Once this .06 1-Idi'g coa ,5 nol .dely avoi ¤ble crid 
Solor·reod, buil€ling,reedk) heincoror}rl#ed been linr] lar 'hls Inlormolion reads to he viculd requic lie comrrissionng 01 such 
at 0 1/col plormir' stoge dvring Ihe mc'e p. u/,co,ly 'voil ible 90 'ho• polor• / rn//ling 43, soed,fic 9.2 'cas of 4.8 09 d 
es.ob ishmer,· of communit,€5. This ivil en·ber,dec genercors (Ind the plibhz / 1// cas! 
fccilimte the conceot being feasible crce I40, are awore ond oble,0 ip iNc the Tle /I ni Energ, Omce hos elected to 
developmen: ot ,op gt·•ctres commence5 *m develop o map Iho con be implemented 
Plon.,lig 'F lhe eve, tull rislullollon 01 0 cost el•ectively ond uni,ersolly with n the Des.gn o no rfrpJernen• o b ·direclencl 
digs'em wien designing o buildivg -uncipalit, Furthermore, once developed, rreleri•g DJ,bt 
con 'Ignlicontly Improve .e econom,cs the mop -Il be eosly ·eplicable wihii 
of the inves'mer' Solor eod, b,Ilding Once the NU developmen• process is ofre, loco ines n 50„h Af,ic.. To provide 
inodrications arc low to no cos· 01 ·he corn,G ete oid mode Rublic¢lly ovQ loble. the higk reic ut,cl Imoges. bosen.ops .vill be 
„rl'c of new w, sl,ucti.n ur r,·Irt./ cnd second p®58 of step lourinvo:ves designing conslructed frcm oericl photogroph, whicl 
oflen velco®loterinlhe buidingslile obi·directional meterng•Ic·pro,ec The sproducedby,hemunic;polignanonnual 
By unders'cr,di,ig Ind c:counking :0' solar Frivect will need to be louiched iii st'ges, b,]i,5 
e,er@y s,stern req•,rernents during ·he tnefimtolwnichisthed•igno+,Pedilfere,11 6 w Il havs the -s abilil, to search their 
Ming desigr phose. instohot on elicionry program elemen' O.e ll is complete. uddress ard visuo IY icle i,ify Ihe,r root k>p con be moximised. cos,scon be mirlimsed, the ToRE for le implemen·ation need e TI will Ilier, ey be , 151,uile• 1/ ¤llt|Inethe ioof 
and sislem *mance con be op¢imised / developed. Tlis fingl slgge will involve fo'ode thot they woula like to assess using a 
This c. ·i ferrli|• he Nnrip itlrr,Licih t le ·own corirc=ting the chosen se-,ce provide to 5, nple polygon Joi Js·.rs ort. Ilian 'rompted 
plo,in ng scieme of•r;•nts .1 ' loccl imolemenitheorogram toer,le do ·c, on frel, 10,•I orientolior o•th, 
leve. The •rop©,ed +C Il.loll, 

Slep 5: Educiling and empowering kide [a g gorti focrn, wi·h 0 30·degree 
condud c re•'M 01 e.4 N ploo•ing polenlilliuslomers lilti. Basic inforn·/ion ,5 Ihen pmented on 
reg'lotons in coinines whick hcue 'ready 

/0 size (k/p), energvy,eld (k'/, per¤nnum) impleman·ed 'hese concepts A focus on Akey:speclollhep•gromme,hossemliling oic cofbor errissions reduclions *CO. De· 
countries w !11 sli, il¤• lagol sysleins as 5out, the irrorrnottor gothe.ed Mrough other air Jm) ••01 cou d be och,eved b< insilling AIrco TI ehe leg JIntions cnnihen he odbled aspecti of 14 Durban solar elly prolej in ¤ okotovolto,csysle,1, urill,e helE,cted suffoce· I be Iii lili wil inier./!ionol h./lillie ordler 1/ ed//8 and empower pote 31 Il 
and loca reg'lahons, 6. enprgy technology :u,lomers The Wrered /ers con *hen click on to le leit 

everarcning ob,ective o• Ihis nctivit, is lo w nd# l/ /5ses• tlie {irinnrial feosiolli b of 
S,reom'4ed 5okor pernining and inspechon rie,]te rrarket demo .d for solo pluducls Jy Me 5,Slern JS,ng O firenI,0 mod/emoeddec 
procal ciermining l i• 1,c. r,/ od lack o• occe: s lo in the m¢p Tne nu.mcipel elecric ty tor,H / 
An oddifior' sle' is to s'rearline/i solor rlormlinoronduw.elie•ots:lure,ler,I /ebuildiliti Til,5tbe cniered nlhelloncal 
polmill rig ulld Iripnction proclues w. te'lologie, inpu·s v,Irdow Advoncec users car odiust 
clecrl< defined fequirements anc mpecited parimelers "ch os systill size Ind cost per Durbon Solar //p anct Information 
processing lor "pdord instollvs The Wp. BY click,ing or, o link, 05-will be direded 

Portal 
cukome / be a gu,deline ihot will p•>vice to o financial *4 windo», thot w Il provide 
oll A rele.ant Infof,•ci,or on how lo ge, Thecenlrepleceolll,5 m• ist/creohonof ¤ c•I•LI¤lion of robn on invenie,il and 
0 50!ur Irl//Iln,lon op om.·ed Ihro.. 1. tie Ourtor Solar Mop ond Inlormotion Forlol poyback pei iurl 
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6. Inoli. ndowwrilp,lip#.Jser:,0 surit resem.: The f/step in/,soctivi,ywillbe UNm dus,·i' Revaunor rhc"energv 

Ikcir conto<t informction te o panel oF solar to short-lisllhe oest 5,tes inlernal' pd •EncI gncE" are st I| quite new 

•ner@' p..5!Onnl: who C 0,1 con+KI the n Nal shirl 'Ii·,g LI©zed on predelined •o,icep·s in Sculh Afric©, se incl•ding th 5 
cuslorner t. cirrEge 0,1 or·site assessine criterio .Ill Likills,- GIS tio|s end wn | /verage eleme' % th, Ire-%/ moy only come 

uf und (10tallor Aberral:vely Lsers Lun QbM n ihe Dao• Eolor Mop lu Ice,ri ily echilicollY eiserreinitio| reseog:E ics bee,completed 
con,urisde·Dils oviheoonelfeconictthern #,ables,Tr•·1hr„th·teds,feswllbe subied in the cir, 
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Renewable generation reaclive power 
capability and grid code compliance 
by Mick Bor'ow, SaC Eumpe. Alidd'e Emj .,id Africa 

Mo* renewable generation will have he ability /0 eiller gener/re /nd/or absorb re/,flve p.wer However. N.f 
does nci ne<essarily mean thai the plant (wind or solar) will be grid compliant. This paper will illustrate Ihe 
relationship between,he plant wpobilities and ihe grid cod e and identil·y some of the key factors tha, determine 
if luxilia• con,pens/lon equipment is needed to oblain compliance. 
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ou• ine ircrecse in dislributed gene'ohor w thol he operation, reliaoility sofnly wd ut Ihe FCC Th, can be summorised os /8 
·necns re ·,ewable eneq generators 4 secon/of 'e lielwork ore 01 compromised wind forrr' raquire,lent fo eitie-generate 
410. The stondords will e.enlua'ly evolve n order -0 meet Ihese rigorous grid rode of ab„rb o ccislont M•.cr value bet,veen 
toaccommod'Tetnese develcpmenls equirernents,t,5/ennecessolloroddi,ion¤I 900rd MOIdo+•he windl- MW outout 



I 24thAMEUTechnicalConvention2013 I 

1 1 <W • -ISSAIMVM 

249w f" 
E * 1 -DSTATINV/1 

i•K 
E 

ap = 400 - /'\ 
'U.LUW'*'*ruming" . . , 

P'g 'Re..1...De,e,o·ondea•ovnn././.0 rig. 9 A,leai,remenh 0/ o hybr d STATCOM schenl• 

STATCOM SVC 

I 

T=.1 J-> 11 
r. 

e. e. 
21" 

.. " 
. 0, 

A... G 

1 . 

' 
I 6- 0 4.- 4 I 6- 0 4- 4 el 

C-I 

898 464re,•Li,•me•#rnSoufhA#ka. 64· ' Compe-/STATO'Mord S.chsrcew·•s•cs 

/1 0096 'W outobt this equota• 10 0 1 - real world When w• adc the interposing Van, •ind turo nes cre contiolled 9, 

0.95 pt e.g 100 MW •vi•dorm needs 10 rle·work wegeolie fesult•hown in Fig hh,ch powei t,leclrcnic5 . i,ch ore susceptib e k) 

P·ovide .33 Me Below, 90% ou*pul " i: cleudy'w 'gaqarqmacorrplion vc•k.ge •0 fia•gl• specdic' k k g./les 
-herefore at 10% voltoge obove nom,no| 

r€qL re·nent 15 dronnotcal,y reduced. Isselul,©lisrow,01¤cce.. olhe'lil 
thev ope,er,1,<el,10 reouce •heir ·eoctive 

Fig 3 shows /,/ there is Gl © requ,remenT c.,2 ond,•10nal boonce of 0/71 's required to 

0•Ipul s,grilicoill• cr e•ei trip Ir Sou• 

To operoie w,* n •he del,red woltoge ronges ,/e cemp,knce Africa where ·he wino fcrm is required 'o 

In this por,cu or case,1,5 cefined fol z !0% Ofr•uneiheieore•widech•t.b les#o 
* connesed Lor ¥/ age5 up 'o '.2 ou 

c·r/'/iral .citoge choose Efor, and 30,7,8 wili be belor 5,"0 10 (+20% ·his could be significoil ond rrust 

Wh# is in,portort i, 11'./ these requirarrenls sper,ha /.d Code Yoouriemenlb. be Cne cciuM 
betakeninlooccoul 

:]re ni ihe PlC and not the w n,1 iu,6,re orgue ibm yoJ lu/need t<> 5/ed od,Heren, 

•efm,nolssoth•que-hemorkclurers DIA,•ew,Gogr•+Brreoitivecapcbili•and Lowvollageandhighvolfogeride 

s 'elf me.if w/}ur/eisgric'Tri,0/ ihiST'r,bee'xecie howevert,ese'%"6 1/rough 

but ,¥111 ;, bE. grid comption'/the POC when ce nOr 0|1.0,5 k i, unde'stood by de/opes 
As ine'liored Morlier Dne / the main 

*.L'!11iri' fof Ihe efects Ilthe dw' 0/ofte"the•loices -mod' I/, i,pon 
purpose /· gr,d codes ore to ensu'e lat 

bet·.eer Ihe wii'd Tur•insond t• POC lurbine E,ze •MVC ond price ,¥1140Lt due 
6 w-d in, beh: m 06 -ch os possible 

witiderotic' Inar Ine .r©ng lurbir/ ,5 likely 
like o corventionol generator. 11 is 110 -efc •e 

Grid cote - Impact 01 colted" i©encounle.codd,or.3180'09';ipme., Ali, 
im•IN/0-the wind +Qrm 5I¢ys ccirected 

•elvark h.t es J dillar,ol (upco h ore l,kely 10 
.*/•# s#em •c••10./&.0 

rhe r elwork be Imgen tic wing, fu ·binc /id he irowe **pe'a ve so + { oul be o ·rode off 
nelwork d'•urbonce Befom specific clouses 

4. POE has o mA,or impoct on 'he Tk,Tb'v bel¥.een the iwo c.,p ro/ch" 
10, [oul r de ilough were inlroduced itwas 

beingoble/,ie/thegridcods There ore ol•Q o number 01 oddit:unal foc..s Q.i·e common for wind orniste 'tp lor 

I'•ee*OIT,-sirrelenetworkcor*./. el ...bet<,ken ./.ccownT „ch as volige e,cursions ouls,de normal limils 

o number cl w nd tirbines connecled fo the voi,oge a d rl,nainic perlorionca 
Ag 66,owsthepetagecont©uroc.o„Spal• 

POC vio tlie,r lurl• r,e ·rondor•pr, Collector Impal . ™toge 61&. I +nal·ph•e *. / 0 400 W 

neworkono I molr gridtrons!.me /lime subslotia,1,4 e midde of-hecounir, Itc,•n 
Ike wino TuTbne 53 tepoble of 0,95 0 0, IN A-ciuoried in or eorlier ser hon il •s Fequirel 

be en M //e c©ost ·he m'tage dcopped 
·arr"als ¤nd The gri<, code requiremenls M /0 6,5 reoclive capability G Bupphed M, 0 

to 0,9 4, 060 kM 
'·95 F €]1 tne POC e defined e•rlier ronge. el volluges, Th**zons dead 

inill•/ges/f w n. Farn .... con B... lis wos prior 10 Ihe niroductioi 
4 %1'eng. 4, assuming Ihol•'Arie ism 

hove o ,ign,fco/,Inpoo on the ability / Ihe oi foull /8 1,·,ro Jgh lo lhe g id code to 

*rpcsi. /*.or., i, looks like t,e chosel 
wind•Jrbrelo.upp»eadivep,Mer c©commocale iere,4oble•.lhis i©•oge d D 

7.4,•gndcorrolial lowever#kilis'10 



I 24lhAMEUTechnical Convention2013 
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Financial recovery of embedded generation 
in medium voltage systems 
* * Moonsc,•I E'kam 

Embedded generalion (EG] could provide man, beneillsir• lerms of reduclion of 5,/em lechnk/[ lomses and 
increased load car/ing capaci). EG options ore being locused on by usersof eledri,ity in Soulh Alrim in order 
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greater,bon i.*IQ.lon per' ir Toe wholesole Jsing Ilie above equations ipsuls ,•i" ues 
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sometime, ememonar*shme,reoted isequollolbeover•ge oadandifys,colly & oboils forcoldoting thi ti ,iolue ©1 
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tbe e*tr. c.00:ity crea-ec on the 5,stem rote i,t:mehorizon...c·6,0/#.senl 
will then - testec agoinst the vorious v'11:11 5•f s FL= (91 
genero•or Miloblilty comE vo M P & 00 arn©%4·he 6·'re vc|Le'lha· nah"s 
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w *r ·imespan w h the impac· of ECO 
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solis anc costoIGoles wilh und ';thoul non· 
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Conclusion 
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Allernalive energy to deliver services to 
unproclaimed urban informal settlements 
by Crwe Hardwick ond Gro, r 0'05hNe. Energy Ore 

Globally the developing world is characlerized by large inflows of people Into urb" areas giving rise / large 
inforn,015ettlernents. In South AliNa government estimales lhat arcund 10% 01 Soulh Africa's 51-m /ion people 
live in un-prilaimed urban informal 5ettlemen/s. Thisequales to more than 5.1-million households, In May 2010. 
Ihe Presidenrs Coordinating Council e/imoted thol South Africa has a housing backlog 01 2,1.million housing 
units, 'Hecling 12-million people in 1700 informol se'lemells. 

Thsho-gboc<Ing:+In,Inslogrowdespi resourceslrogc/letiel.(][:ditonalcostsin soFel¥ mplamen/.220 VACconneci,cis. 
Ihe del '917 01 2,7 million !•1 0% 5/ 1,¤uses 'crns 01 emer' .i'ci ser, ce' mc, Mi I nol be Ihe bes' cho ce due -0 

in the post 18 yeors Irformal -lerrerts linoncial consider,lens whch will h... he 
Fe• •hr comrrunlhes 'em'eives ke dongers 

1,•ve grawn o• 4% p„r annurn In I ne .vilh consrae,ed, especiolly where rsloc•non plo. 
orienle J gre ver• ieal and often trog c They 

ufbonisoho, Irer•' £,nd governmari budge' .eor.rebeingrode 
04en lose all •kcir possessions in sho•k}ires 

cre hord pre55/ 10 •n¢€rforlk,s grcw·h nel bum· anc in ·he mrs/ CC 5e scer•Ti©5, One of course hus 'a coils,der ·he messoge 
Al#iuugg irfu mo .eme- are generul• Ivesdrelosi. Ihe5edecisons will scrd ·o the :cimmunines 

prc49 on of o permoneril soluton considefee to asloblished Doe& Ibe ie Tenpornry, c ·,ce In vie,v 01 these 'or//Ihift '7011'1111€'L 
temporQ,¥ 5. erT,ei• f so ve or{Dinpound Ihe• tend to becoine long·term ceolilles Some to o ond donce'H w©ula, be weitliwr le 10 

informolseltemer,5 1500'Aincon<]VE,been le,rfc'mal.Hlemer· Fmble.: and whot ccn•iderallernolives means/providi,g /50 d sel for o'Per Inc 1/tu·e 
n ex15¢en.8 for up to 30 years und Ihere preccocrt s 

!5 electricity services Such Hllemolives require 
sell|cne# Itle irdicolion•hotth. w Il be formo ,5ec ir • coref •Ily con5!de,ed ccisul,ol veopprcoch 

•he neor Fu·wre ondl irrolerren'¤tion sir/egy to er oli• the N wcicd be, we wo,Id orgue, o sofer and more 

rdrotruck're. i,+hern¢;n, basgeiercilynct 0, importor•'con•,luril'bup-in,wilbouti•hic' prud·,ntroute 'coffer lowarcosl, ·K):toblp 
been rulled oul te ·hese er,hol ord low- Ihes€ • terrinlives wo.ild nol be /„ible DC 1,/1.lic is os g fen•pornly $0;ulion for o 

ncorn' seltle nent oreos These ./lernen' tenpox••seltlemen' In ....empt 10 provide I s©,lion lo these·• 
a·e ofler uno'tbunsec of illes' ,]nd os chailengos we hove Lugsulted wih brood Salely firsl 
such 30 90} Jsuolly ·brin port of /leia| rangeol,i#egicporner5,dthcoriaerable WPI·,ti illri,elkall!•e'li•1•ullonof ScJIh in'„„ruc.ure plon.ing. FLe her plon·ling /,perlenCe in hse comn,unhes and le 
complic'Nonsurigethroi g 'he.led ihot"se f ndings d 'PI'reseorci,5 "e. 5.6,eL of th,5 Alric' 'eq'ires ·hQ' a I :ilizens have a rig' 
inforn,01 seltle·ner,15 r,re oher, by Their to bogie service. lhe Ith I d sufely /1 

very FF 

®" In o cor:,1,1 stove of cliur ge on' Ihus individuals und conmunitie, is olso 0 60, c 
High/low ¢hoke for Informel .... ...le Ind upto©¤te irlormati••' h,mor right. When il comes to the provision 
semlemenls ..mal se.!emells t.% 0/5 c .lectric,1, to 

,5 nol ovclable 

The Integrated Nationo] Electrilica-lon 00 '1 is agreee t•, 8;earicity &€•rces s ·ight3 provides o seemingly impcssible conundrum, 
Rogromme[INEFirla. unt, Ican·1' f.cosed rle't be piGyrded For r'iorm/ RMIernentb 

the * elecrriN rt lofm4! hou8 ng Ir •ural decision o haw besl to service .se As .os 'cisec earlier in ·his poger, It is ollon 
and urbanoreas However. QccerdLI/ -0 le co,nmun,I,es mus· be considered 5 Ip|y not •afe to provide 220 VIC PO,vDC 
consm"lorr "" cit En ho5 6 ' gli' to DOS C Informal senlen en s 0.8 b, their ve,7 nolure inlotie .00• cornm•nitles,r Icw·I,Iig ¤reos 
serviceL 'cludng eleclrici•y, regord M of urplonned -his clso wears that €'er, 1/1 (]re orcie to (boding, V '11 in·crrnol 
occiion. Gove ·r rilint I nd I'lunicip„Irile E, cs serlemer,1 i• dilferent ond thefefore eoch ane se/lenierlis do ricil nove accepli' e slorir 
anextension/gove·ruler,! 111„efore have neels·obeeyolua-ed,ndivduoly wair drainage and this, coipled with Ihe 

0 res/"516,lity $ e isure ele Irificolin" of oil foct thot ihe d.vellirgs trenselves ore neither 
9 e basic laor· lo be laker, irito occoum 

r tize,luithir Iherr boundories wu-er'roof nor strudurally sound, Nkes / e 
*clu*lor=ementcre p,ovision of Iridi-ic'Il 5.rvi.85 unS/-8, 

Apal 'om //81 prEGWres ild 'LI • Ge'lerrle....Indpopulon'.de'l 
pfegr,15, ME n•e ol/mii,iiber 01 |OgIStiCOI Over crowding and lock of access / • Drairloge./.floodIngrsk. 
aid sole7 i'.es Svc|' sg•+, issues incl,•de emergenc, veli,cles increoses ·he risks or oly 

I Re. ion.mefrome' 
5//lerrerts 'ha. ore in low lying filuod dig®ern·anogement,hul ma,be fequirec as pro,19 

'rect Ind whera cl,i ll,5 extremel' 'Igh -r ™e lociors w, I deler,•Ine the I/,01 0 re:Llf 01 #ch unsofe prodile: 
der,sion, $hal being, I.I. or not it is .e 

n addi·ici, ele.ifyi. Imll lias thol Fc·rn¢ny elthese:ormunitles 4 s 'ecessory ore 
ond 'inof,cloly ./. IC 'ro,Id€ 1rodtional 

adfocen, 10 I'lormal grmerrerts 0,50 pose to lor: der 'lirme lechnol.ies..,ch 
gric eler¢,irii¥ connections tc the com,¥unily 

sofe•y conceils through lie ever presenf will pro.ide povpily Felief 9/d lifestyle 
threcft//snocktires,eg/heTwi•• conwn, 15,5.cles.1•0••hele.oll/theconsuner5% improisnenls•hrough/euseof lowidloge 
5,i,r•,unding/etheflofelectfic,le/coble5 ,ncoubi,09 tisi•.nonvide,wolset.len,•rts, ,/kerns vnich will orovide ligh·Ing. ce'l 

there is simply no option 6.,1 in look 10 phore cho,gli g ¤nd con ¤ 50 power rodlos. This nol only comprolrias safe'issueb fe· 
6 vollage X power as he /,mote in teevislon 59'sard"er 'moll cp/iarCes. such oleclribcolion - il also re5ults in bei,ig 
clterno•ivegov•er&,lutioMg 

e;lremely zostl> fo 1•e 5·ote lor o mull,lude ol For some comnu•illes the Drl• Feoll• sale 
m. s_loss©f menueforeedncily,Ic,•oF Wlere Troc'Elong| grid connectiors co, be ollerroli•.8,50»,ollogeDCoowe.Wewould 
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.........con,nun,Ne......d plounlng forthe com. unil Ind ils pos5ible technoogie• affordoble lof Lur,hurie,9 
ac„/ 3 ble solutions m •/ be b und i.locoliontimellie £]•d seA,<e providersolike, 

The Wewei,Idoluetli'where..location'. Techno...oices .os, of i•definite lime line& 
comm.Ji, il¥ IS UP.811'In · Is prudent 10 prov:de Oncetlledecisior Apart / pro¥ de low v.. .C licm the haolth •id soff ty Issies •©10ing• •4• req•,re 16 5 expensi.·a i,•fros* uctu. powor nos bee, made. one has to con&,de. Ling-he provrsion of .lecric/ toinform/1 Incl. els,ly ./.red fre.' .d ....doble lechnulog, ch. i_os se lemen/, we hove the udditle®I lover Low voltgge DC afrerr nt,·el ore -herefore c- comolex:ly th' i' brought 'boul billie Te provision of low voltog' DC pcwt·, d M 
1•0,2 Opprorricte so•itiols in lose Cose5 

imperm•le, Idiot.•Fe el Ihesc selliemeltS. Cf CC Jrse requii€ ne'i fiG d boher' •Toroge 
This co,dusion [, i, oppgrer· solition. 4/ and o ./,¤:ilp 1,enn5 I recholing Ji .c |rlormol se,ilemenis are by dcfirl,liol Morned more closel¥, rodes many more requlres supplemento-enrrgy'©lutons that 

u.inned ¤10 Iller€Fore I is never :e•0,9 
que'Jon' prob de 'r the :©isu·ners' thennol r eeds, 

6 lorg c settlement -11 exis- before ./ ch (ar novbe prov,cew fc.Ihrough }ho use 
•10(olion Whils¢ il is generully the ,ntentan -he • rnl cho lenge 1, 9 10• con we ge, 

of low•olluge>CE,ste,ric 
to rell.- seltle,ren' s.#..tle- /09 •he•c iorr·noli•Jes Po occeor 'hese c#e 
loler. e '.The/•0"perce•e -he Deportmenl of Enen, hos co,re I thls,s not olv•Oyslhe CL,gridjoll cose. 

Mibe,-gadroci,Emon.·02*'en/gr# Me $09·e c=lusio,J regaiding in#ormol 
|F l is not ce,tai when le communi) is lo ser,Ires //0 €·.Jilobje i /e 8 /51 # he Seltler,enis Ir that ,+ !5 ogrced low, volloge 
be relcco-ed ,1 is d fl,cul lo moke copi¢r]I 11ap•kkal •ysioins lie equirec. The• hove uilhef 
=Pe®,lure decisior· This is policulrly concl•ded Ikal solu, 4 previde5 the most This cholle.ge. ila .nalter how dour iog true where h relocohor I networks Grd 5/Itable rechargirg souce We ogiee wil 'U5t be oddre'sed simply becousel©r 5orne .aipment will be cost leCk)r 1•ls conclu• I s•niticuit on. LiqJ,d pet'oleJm gos 105 #ur•ilies, · iere is no Fralicol oltello••cs 

beenicenhileG os Ile preferrec source o{ f I co.murilly ie.,Jlies i.rosfrucrore -he 50]ution we L@,eve Les in • 'ree·prongea 11·cr n•1 energy 
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ond orceolable k.':term 50!JI,or tormere Bduumeat-ollerectot,ari:ic whichdo • Tiecorrectpodudsurnselecte(. 10, Ike 
prnied old led 91[•1 swppoA shc. / 

Lon'nunltes, 15 uter,|y fequired nol 'fie, illein +oll/• lifeenholcernen,•r |•ey ovoilobe. 
ure unlikel, I accept Ihw Tech,ul„gy r h„ ces need lo be mo de th••.iiI , The test should, it necmoir be •.n b, 

lot or k ensure th/ -he p'oduck ofered err Suler rV sysierns,ha· ore •,loole for in formol or wilh o NGO experienced in A' 
c· suflic,en f quo lly ond dum jill·y, bu* ·liese seltlen e.flts5hould be restrioed to 35 W pal•el• coml,unity .vork This will Inc·eose 'he char:esofin,·lolsuccess 
soIl*olso have to be co51 efective lar which cop be £a* anc %*ounhed " 
b'h'heion'ome-i•ndgo,eminern,501,·en 'heroolotthessdwelticq:.Arit,inglurgerwilt • Tne ler 'oulaberuion osrri,]11 'cole 

Ideally !2. I,09 500 dwel.s Ina 
I no•iorol a,id r, upicip'lle.el. bring Illa 5.... ilegrily c trle dwell r,gs wheie poss,b'e, comnu, iles which ore 

into q.estion S?sierls oT thls s•e or d des,gr g.ogrlphic. 1/ i./le' 1-om s,rrilor In oider I achieve ts v.e believe 4/ rot are hy defin,lier, p o,mble o nd cculd be r- nuni ies shuvld be oreferrad. 
c•l•, d• •e need :0 lind a tustainohle bus,rlett considered ternporar• 'he d•s•u65,tin oilhe 
.odel using u I le ovollble lechnolog col 1"oli·¥ofledecisic™areforecQnbemore Financiolionsideralions 
aponces, oL I we 0|30 need i :honge the way eusily od„ressed ond lox flex,/,f, wn be Ir, ierpril yeors #er e 9/s been consider Qble 
ihot „e Ihink obowl ond -und •hese iniholives inc 'ded,n Ihe plorning Fo, suck Folec-5 discuttior on 'ne er©,;In g rever'Ie ther 
Con,munity and coniumer I}5hculd L.,oled tal g 35 Wpone ssubicier' wolild onse,{solo costs reech ind xori/.and 
perceptions I.ovides'inlerral lighls, one,tern'Icell 'orsiline,54'ulecurrentl?pirrifo·tr1er 

phoneandsrnallapilioncer r/Prrolown,Ch eledricil./dooted/5/chnologp 
Thi mo•1 Ii,r i,irrerfu p oblem lecing the wculd 6,3 ¤We to power o Ic. voltoge 17 inch infroduclion o{ low voltage DC solurions -his :ear becomg o real one when one 

LED TV - 5'ch o *- wouid cer" y 10 .... 5/.ments, is the oll·in·Doll' •0 ls,••ei...... Ivenuecollected from 
improve +Ile6,Jill,Gse living ir informol 

Mir,lunity buy n, Mihcu• tnis il 5 olmost e|p: 1, city '50 ge ucrus3 ihs x>Di' 
selilerrerts ind woulc thus go o long waY 

impo55,ble lo succeea ir suc9 0 vell·ure 10 0%9•ng the corip/•ling '8050[L /· *.se Wh ls' ff,5 mov be or issue for exist,rg 
ThesizeofthischollengeshoJ/,lotbelinder coirnun,liestoopprwewch sol·ions Parng •crs egoeciellytws-oare 
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unenthus,¤stc in PV mlulion, oround ihs world. Germory·s widesp md Gre potenliolly veryp·ofilobe 
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Rural electrification challenges and 
opportunities 
8 Mohomed Wer G/88 

This poperdescribes GIBB's experience and presenls some of the key ,hollenges in underlaking pro•ect of this nature 
in deep rural communilies. Some of the molor benellts which have arisen due to ihese underk,kings area presented. 

Nipv r,•re55 + household ele: diation Thee edrilicalior prcgranme,n SouthAM„i belligorandedlo 0,-clienls forsuchprciecls 
polentiolly "" "1"- e fli d norke· is 11""ed ""nif wilh i the Deporlment o,e u uull• [ikoni. c.d 10,0 m .ricipolities 
produc•ion in wa. which chonge he -ture u[[nergy-In-egroidN/,or/WEIecrifico·ion urd tlie„ 1-ding zomes /rom the nolional 
01 work ir Ihe home onc h woys *al Plonn no (INEP) Belweer 1 994 ord 2C 1 0 Opportment & Energy ond ther chonnelled 
locialen,u'lls'laboliz Buvidiagnmpiblic o.Ei,5.2,1,linho.Jiehodswerpronnected dcwitose,vicep,ovide'ssucnos/IBB 
inft5-ructure to c locolion mcy olso i•Jce k} liie grid. Cur•nlly 76%of al haus//Ids Ihe pro,acts tha. GIBB hn. hee:1 involved 
emplu,ed 0, d unamployed individuals M ore eleclrit ed ond there s ¢ bocklog 01 1, in tlis field ••. / 5,73 The¥ range |ro n 
mig.Me inl© Ihe 3 4.million house'olds 200 areo I. ove, 2000 /ree·slonding hoL:sholds 

Souln AIr ca is ve·y c Herent Iron otlip· Ajrican At lie begir r,Ing of 2012, I e Easle·r Cope deperidant % . prole j 
couill,la•I,119Qlgridconnectedeleer,f cation governinart •·•nlon o crive / chorge 49 Becuuhe elecli /utior requ,reG speclalised 
4/,endy inoched more 11101 65% ot ·he sci nols frommuc i solld struclures end sk,Ils, /6 :realion ond skills -ror,fe' ore 
p.>pulnklon,0.Fo,ac tc ·he overoee rofe „ot „I (] p,ovided them „A sinlition, witerord created by giving local esiderts lobson 
49 +I I below 30% in sub Saho- counl es elecificity 2675 n ill„, 1 „51*en eornaled sres +Se-e they ore ko,ned In exco/tion 
Due t© rhe rrassive eBed:fical,0, / by for 92 pour€]rl np 01 I w 419 s:hools ocated ord on kow k> In@'cl' pie·paid electronic 
Tai e =Tional ele/,Ic,9 utility &,ri,e 1994, |•, L,bode. lusikisiki cod Mlliz]•ho. CIB 3 is meters An,thor wn, in wilch skills 0.0 
ofe than 2,5.-illon ha•llds hcve involved,nlhe//-Nic/on/49 1 oulned ,5 Inrocgh Ihe I on ing •-d 

01 coitrac·ors bemse tn€·e is er connie·ed lo the grid Even w tb the GIRRhosbee,•Il•vove•Irl.•le./.In dweloprren· 
Mille 

trenien k eeclrilicit on e"/ 01 the post· ./. I ·he '05rern Cope cid KwoZulu· fno,o· •i•nuge oiLMied tor•rcotors•I 
t•e construclior field oaortheid gove,nineil, 1here are 1-ill ground N•tnl *94. T le 'ii,Q,ic,•I con5lroiris 

1,5 rr Ilion hou.eholds n rufal areas .vhich ord b..cie· mollabilily Ihroughou· the ie,rs Con-oc Mohomed Peer, CIBB 
e unlikely i beconne:led ir ·he leo, tjure have sted n o backlog hi Is curre,14 Tel 042 706.3649. mpeer@gibb co z¢ 

Demand response applications for 
municipal utilities 
by Div a E ris. Comverge 

An Eckom funced dernond rps/.rise {DR pilot for which Con·verge • DRoso corrplerre,·10 EE 
pro, ded oggregoto, and CS, 5..lus from 20 1 10 Mcrch 2013. , DR to enhance AMI ir"rosfed,vre inves,me,1 
ochieved sigiN,con,ou-cornes pro.ing iho le morkells reed, fe DR . DR odvancemen) i, smorl gric o FIerings 
Murilapchhiesf u-0 npole cci,re •loys, pleyec on in·•0•ont role 

, The moximisiton of ·nunicipo| 41,I ty reveil.es bythe use of DR duf ng Ihe piloi but +h.rp M 'lil much nore vglus to & go,led. 
Contact David Ellis, Comve.ge, 

This prese,0 4 on showed ke les-or,M Forned, chollenges ercointered, dellis@comvergecom and i,crernenicl benefir, 10 1,unic,Folites well beyond con,entonal 
DR including 

¥ 

••.•Con#in[,ed from pcge 66 There•••/Ocum#•ie,einegiiacodea,•onl#•**I j 
u•eof Con€lusions ado,·,gnalreoci,wea»mpenk,huri,undolsocuspswhaieilmigh• • 
born'recostefect-touse,ochvocompensctionillead 'bling t 

+ I........#ells/gridcod.orepumnggre......5 a more expensive lurbine which hals an *ended rrct,ve copob 7, 
D ..Ill. F[ir....rid their iric,viduul lurblnes Wherecs. scrne lurtines 

Tlie 
will oireodybe i apoble c; meeting tie gric codeond *ers will be mosl imporionl roiril is Ic c,ins,der Ihesr nalian5 a• 11,0 stortot 

developed, tis liripurlor,1 Iliul]11,5 1,0,•01·i,re•, el Iheeop, stages of Iheproiecl Todothisiwixelytcrequiret/unde•kingof semi 
powers,sle' sludi. · Ihe Droied to c.old x>Irmol delays (Ind une'pec¢ed cost 

M This poperonl, considers Whera•hareorepri,blem.on[prni.u.....re..ell 0 9 smDII de.l ospe•ts c• oeveloping 
/8 mony unwr 1]51·ac•• I : ...11/r,....tv. compersolion equipment con be in .1:ec The o willd form which s grid compl,¤at Tiva 

whlch need lo be cons,dered / ch hove not beer discussed. • 1 opl,mum lipe of equipmente,osen ¥.i ld€/.c orthe indri dual 
gwroclansti. of the w,nd firm and the rel.,rernits cllhagrid cod». Contact Mick Bodow, SiC Europe, mick.6¤ flow@sandac 
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The electrification planning report - the 
process, content and result 

67 Mikie %40„'00 7•6)m 

Worn, o,ting os,he electricity agent of fhe government through fhe Depoilmen' of Energy (DoE) and Depar,men, 
of Publk Enterprises (DPE), has been mandated to exerule Ihe on.going government.funded ele,•rificotim 
.....me lo meet,he e....d goals of the Universal Access Plan 

he south AIrcon '5,ded. / s preL/ni,cl 'c notvic k planning Seclion is comple/1 The cloctri-icction Frote5s hos both inmrn' 
addre„ k> Ihe nuirl, daclured in 2005 ·espons'ble for lie bulk infro-«re ord c-nel rokeholde<. Th,· crr.nci 
ikal 'll Sou-h Afrian c zei,6 would ho,e reill,remen# .Pporl the elect·ificclion 5tokeholeors are 

accesg to ele/r,Lity b• 20 2 Tnis dw ; orogron ne. and have Ihe task N ensulrg , Thle Depo/ment 01 Ener, Ct)uEN 
alerextanded The -nrloto w•s lo become /c· the n/work,6 corlct[y slzed to provice • le Delartment of Public E.Irprises 
knownes,haU,ive- Acce„Pan{UAPHor ona©ecjcleold relicolewpply·'0//•lor [DPEI 
6.-• 41 ne [lovafflm.t lentior withlhls the noliv,1 lon * tal tr bulk le rus ructa , T ie Deportmen 1 01 prov•,•c,G, .Tid Lural 
bm=-Dimprovelliebosicliviqslardc•25 requirenen'inb%todheretngood{,ioiciol Covem,lent 'DP.G• urder.ch the 
Q•1•S. colecndslin' aleecon..1,rocti•1¥ ...snordefosus•Oinlhefuturene.crks Mwinpol*ons anc locol runic po 1 

Ihroih·hecel,ve70{c-herrel°-seNice, tlrough Ilie ,arif- ™cover, and suhs'dy .rit es /11 
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4444 • Squirrei conduct..01. be .Se OS it i.'111 

w E.1=rn standard conducor Conclusion 

• Voltege ... 5 i• F. lecif:ec for pell i. Inconclu5ion, Eskoin £fulycolmited»le 
m,q·d lae£ling for Ihe med 0 terri' (I O Uri•rl Not,or,6 'llenriuin GooIs lowords 

/ •ee·•I•fr dgteolccnOed,orJ. 
I ...1 ........12 h. b 

, 4//goleve/me•ovidedc//endc decli•red the I •ter,•al,onol Ya•r 01 Suslo,nable 
t} p MV lines inside 1/ g /up of villoges 
Pro 10£11. Erer' 43, All £5/ms Ir full suppor of 

devaloping long ter·n plans 10 Ficeocc:es. i F,Lill 18,8 5¤e 'pec,led fo' th. ¢,me 
of to sus·.inoble ener„ for oil by 2030. as cornedion and for the fut,re if 
strengee,1 [9Isplonned fortheneb•,a e 3¥1•oned b• Ibe Ln,ted Nolion' 

• I'll..'soreprovided/re'.ilage C....1.<],urnoill/m 
• Furlhersy'emde•lopmenlind,coteslubie Tel 033 395·3/70 

9treng hening DIonred for/.3 1/0/, rn kia ./ma l¢Deskom cc zo 
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Utilities: self regulation for self-sufficient 
electricily distribution 
Ly NA for:hlow Lucky Ng,di. NERSA 

Most South Alricon electricity u'illtles. especially within municipol iurisdictions. only monllor perlormane and 
compliance reguiremenis of Iheir business pro,esses /9/inst Ihe requiremen,s 01 *I,e Integmld De/elopment 
plan (IDPL Other imporian, business aspecls are Ignored because Ihey are not mentioned In ihe IDR 

li h.' become general proctice 10 'ove 
'Imes' oil 'sp'cls of reg"Tion to the pre¤ore vo.kinq Fu,in•lion¤ff,¥eintern' Dele.·ell.tleoch 

h,mpl,teill·•n•Ili' w<,1,r••roup3•,A 5/ 0,4, regulok>r, bodies It ls. however. o 01 the vo,iown 0-8 k-y c=-of mer-',orn F 
work m,mhp·oilhe 
gr.LJ' depending . 

foci•·, skoula /,ines nolhme complionce -CICU5ebv·COUSe r-/1,0....p...& thrif •kpeMIse in the 
monogement s,s•ells in plgce to inte,face v.ilh approoch moroged hY •!-* espedive fie ds 

m•roger requla,lor, o,ld cornplicnce, reg•latic, w 
ulwais be 'ile*d os merely an unnecessay 11 
burde• 10 ,/uslry C..pile'equickfix Fo,hwoAg,Ouphod 

L'elfowdilld/le --/ .nders'J 0< Ir pin fully the 
Ti,5 pope' pformote' proocti.en'. c.... Il ·op-ve 

16•ddr695mi,0, -- .q Jireireil' n Ihe code ord 
•omplianc, on • ciou.• by 

terms cf know,rg Qnd monitoring one's Macl,condvc,/•omplioice ner €emp o ces clause bosi' 
bilness, le'ding 10 0 /|1·regulated ond -5eSSmaAtigng'//C•el. 

e ie4,nce eficier,1 Lul.Ir ehs. linolerrertation el *hese 
5•stems .111 creo I •r environment .here 

Cnn. lon 
fegul,hoi, is Inligrated ir,to le util 1 s Ii.f.*s•,rg Compli!8lhe odiog plo, •0-0. flg th@ mo,of r,or 
opeitionol busineS598 Th,5 ®per ocdresses *w : codionces o,d 0-1•ohor. where gddressing ul non· moicr-. complio•ce would takel. the developwa/ pud i.ole,ventotior ©1 con»•(es 
irliern 'compliclce in d q'olifi Nion.ment 
AM *ch oil) ousines: manogers to Gl. 1 rhe §•eps fok,01 by .imr A rn rof!2ue ·9 N compliore Se# 05*imer" 
perform self·evoluohon ond dingnos,5 oF 
•heir ousine,9es, bc•sed on t•e derfifird 
M.,01 mar'nven ert ArieK-,Tiplaot 0 5elf- 0 •g• M 'is be dow in 'e tice e{ impo•sibetiochi€,s, tan,5legi•'01'01, i]S 
con,011"2 5,5-an, molementer by o Soull inheren· ris•? wei as ·•les, regulol:o,••, codes. dn,iderd' 
Africon u#il ty 1 ·'Ji,1,+I A ' .ill op d icussed . iow do ·4.e dr Iver elecric,ty ocross o Jr policies end proce,ses Irl r aCC 10 []5Slh! I 1 
brief y here derrarcuee™idlicendom, daycher achevinglhessgo/Is 

doy yeor alter Fr. #h m toleronce & 
Operalional excellence poll'Ji-,ofselice; Mcs·ly, tne issue v Ike,·n:,ression ihot 

governance ond /g//on 0,0 / ndrance Ul,lities rrust opercfe • businesses ond • 4• do ws keeD our cu:lomers, 
emplo,ees, contractor' ond shireholde·s IS DeCOUS' proper LInderstondii¢ of the intent, 401 ,/I ns •ervice providers or reve,ue hoppyondsok@ embracing it ond champicning I goiig gene.lors+orrr•ricipoli·ies Prope.trotegic ./.rd, Is r,01 ./.rly looked ata •d this is bus,rlog plan-g 'w' v ul the order of • bo. do we proled Ie er,vironme.,1 

r oid Ihe communitie, or©/d us wide v.kere monage'le' rommil//3, wthin 'he 
dny *.ley. Ilea•h, Envilonrren•ond 

I ©pe/ing,/ ably ond eHic,ently, ull!.5 '-e'i 
uolity Mon ngement[5/. sler/=d 

g. • Hov do ./become o valuable Iipu integroted,n-c le business planning Te'els 01 operalion 
to the notionol goverrmenl's twelve 

procies Wkile t 5 genera|ly occepled·ha' ©Jlcones¢ OE requires collsl•irit olt€•lion to ccur·less 
it is /01 e.g to cop rule In ell/·ficity utlil 

Te rreel 'hese :Fo le,ges, detoils 9/ businesses Qnd / iow ucrk isperlormed It 5llould whill· is not ring·fenced o. 10 'peial€ 1 
. / sh,ndlione businesg BVery..... s•ould be ,overned be basec and ooer//,n on severol ·enets of operotiorr 

cond.cl wh c' empl.les Ind into ploce illhe stra•egic plonning ide©Icgy acc©·donce w,111 the leg,slohve 
a lice I 

requ,rerren.3 

is brought,10 'i, d glicir,-,oned by These ·he are devalopec in the irterest of ©Mracirs Ihe use Ond which 9/misors ond 

economy the bu, nessopettlono /,cle,lcles ril[,rage. re,nlorce. These tenels /1 bogd 6•renolcecs 
..... grow¢h . well 0/#Ikeproc/le' os I ensure ./ 

Achi,ving world-class performam the ous,omer's interes¢sore oroteced,hrough • Dc it pede, ·ly Foliobl¥ alnc safely, or co 
•oi do i, ot oil. Ike u il,lieN bli•Jld be 10=used on sofe ond proper Ber•ice deli•rer• cnd ovcilob lil•, of 

re/ible delivery of essentiolm=whose|ectr«woter/c • 'There150lwo/,Imciodoit clec·rlcily to emp©.e Flglt' 

hurner, d economic progre• ir Sovlh [Ji,Imesshoudensurefhalsystemsorainplow These lener oddress o •ide rong, el 
Afr:co Utilities should conside' the following whichiupporl c culk,re of high pertormorce, behoviour The key word ir, theinets shoild 
quest,on5 wher,cond,chrg buslass plorling effic,enci..Fllobllily wll, and en,lroomenno bEt "olwoys 
ondilsexeculion· sh-reship thot slrives to och,eve world , A *095 0:,er'im witn,• design Inc 
- Howeunwedeliverele/rcilyreliabl, ond clossperforrmoixe This,5¤]IledoReralioel /1.,rof nentallimils. 

.......,ower huric r, andeconomic eAcellence 5)4 00,1...es ele"ll. 4. I All.,5 opernie In I s.·e .nd con.... 
groll I Soul Aff,col busine55 does Opera·ion/excellence is nol el•ilior,lient 
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4.,0.,0 docume- • Aclion • 
by Apply for...plioM Corrim,M Ced. Clouse Oes.Mion cornmelits Ple' .*01 

Ihedi•Ir,buk/shall &0'|14110•o,air·o• Lucw, No,di, 
50,lem en:urell b•.ullic- - *·anonrediv-n 

7,0, gaer 
No 

apero•icn Jl• ,0Sourr• ie conti•uou• • | YM Ope.ollon, er•pi**I No•e ope•.5 0. cont#i5Fw]#•h, field cade rn©'llor oil#ra»1. 
t- c,sln.. sWem,- 3 

2/ 1 EY:In'Je o• how e•ch ¢@de •,5 or@oled •d h,)w •omphatr© wes ·eplic, 

• A,%. ensure /31 sate/procedures ofc the busine56 Muny things moy go »rong n • AM,·cy defrne, documer/, minfo n ond 

in 010':e ono ifrip emented. le f•ree yec's dunrg whic, the regwlolorls commun,cote the overoll irfentions. 

i Alwo,g -c [cw su'e v.ork practces ond ri n Ihe p,jure• pri•clpes crd va „es related / 
comptionceo•sur•nce 

prccedures An ele:tr:city licence holder curul ufferd I Plo/•ina· establish ©b,ectives mel. res 
. Al•,0/ mee' ©r excsed custowers '0 wo,/or Ihe fegul'tor lo tell Ihem ho andtogetsfo·lulfill,•glhe Crgar,5Glior 5 

reqi. remenls ihe,· bu 5 lness es doirg Tnis Is very ·,sk, purpose •ndlts .clcies assessing rsk' 
•wo,Ernoin.*/ir·egri/of ded,cotc ad not 3 ve) emcient w" of conduc,ing anc developirg plars cod processes for 

oblecives /,ch toke due 
systems, •hc ous,r,ss which. in he rase of mieving the most 

accDun*oft9es¢r,5<s 
I Always{:omplywhopphcoble r.eond municipnlites. is o moir re•3/e generc¢or 

·eg,lotions. The requed ....plionce 05'Jrarce proces' • Ininleme•a•lon res<•rce. opernite cnd 
monoge the DI•,s anc processes ic 

I evoblish 
«M add'ess obnoirr,01 condit nould reqi,irenerits, proced,re 

on: delivercutputs which ochieve ·he olonned 
ond •00|6 ·D . regults Al-'Yslollow wi,flen procedure5 lorhigh 

Fisk , Idertlf, end re=ord opplicable laws, • Alecsure,·ne,1. or unusual situohons. niflor, mi:ure al•doudit 
regu oliors and Lompony pcl cles 

• prccesses, the f 'ID ment 0{obiect ves or,c Aw.Ys involle Ihe right people in 
decision' / ch affect procedures ond . Assure tict ernplomes en,1 cont-ock>is policie. ond sct,5//Ion ots/kehc A. 

inder/end and cum,IN , th •re • Deve/,Inall.Inde,ia•et...# equipment 
requirement. J rre/wren·en, delermine perforir,¤rice 

805!nes5 p|an,illg ond sir,teg,cobacties ' Develop urd imo/ner,1 Frogroinmes 10 ogoinst co,ec:ti•,es c 9.3 de·er·nine charlge• 
slloold e m phos,se 90* O N 'hese tenels *Id ·,erit,.... 48 CollrroIs gie in p,¤ce neecec in *licieB, obled,•es, neosures 
be achiet bu- muie emp90sis should torgets aoa processes lor Ihe conl,iu ng 
be //ced /, comply,19 wi* tie rules ord . Conducl self·Qtdits and ingependent s "10 bilily odequccy ond eHe/ive,ess of 

al,di-5 to ieflf, lorr ollo•ce. 0/ a reguor 
reg•I"-5 In lod /, nould be ins!,Iled he s¥•erns 

boil 
m Or operctionol •:Llture 01 ¢Ile 'iii* . , rrp,ovement unde//e ocr on ic bring 

. loy,de 'r olory.ous reporting 'f 
th abou· improvemen, by be'ler cci/, • lorrns ·he basig of kow le effic,en. violatior.5 be#er ulil Molior o• rescufc• and belter 
1]nd #e/,veneg o ihe ous ness alan will be 

and•Fock¤clionswnenins•,ccG urdellendingolstokeholder needs. TI· 5 
ach. ved A bub,im ihot operoles out,/F ' Defl" 

of conl..... 0/ ler:,Ired el migh'll .....tioriand ee•r,riq. nor 

t•e SCO!;eof leglsloTioncon re•erprosper, il 
will be c 'woys be rur Ir fire fighling" Inoop. Self.0,81·5 byopeialirgur,Isoridindes,ender,1 The ba# c orgon,6/lon's comphonce 

wh ch ocko'Iv rne,n, tocusing on visible wd, s a e <ey drlvers / comphanca 05:/arce und quamp monogement s/Ina 

Droblerns Ord while emergercies Igno, Ing *rance ll•,fity©perationsshculdundergo requremen'derrois,role, 

Ihef roe' causes arc foa 1 nding ·node' 1 or:>or©fe o,d is eve' second year 01 6'st . Tho· i· hos effeewe polic,rEs for crea·ing 

41'ch '1.Id preven sh¥€ Ind proactive The ISO qual,4 marlogamen• sm ndcrds an environmen- lini=h vii] m.ivele 
personnelinlo B.*. le need' 

iperatic,0' ore b.ed on o three As year models. JI'lities musl develo' Fiquiremenls ond expectlions cl '-s cus-omers 
Operoi,•>no| e*re||e.0 *m -0 add·ess cy'le. CorDora-e oucit feons should be ord ]]plicable slolutor, regalotory 
"Suesafcomplic•<•asguFoncpordcLM]|r'Y mp,,sed of employees und exlernol portles req•,re•ents co 

monogementine•erloach•ope#al wit, 8xperiegce,nd'blecl-1•e·e•e•'te • Thi' ' hos effechiely I'lr5loter ./ 
excellencoo•d i,iprovedpe•ormarc. i each opa/Mg uaits risk are••5 These needs and *edolions of Its Ims 

leonl•should ossesslhe•59Oof proresseg 0,0 gppbble /0//7 0,/ regulotory 
Assuring compliance and •he e€eor•e.e•,of eperat,0,]5 cons,sien reqL,rernent, i,•ri meo5,irooe ora 

IiI PS ..5 05Sur® lomplicnce wil ihe" wil the,e processes and a,woys refer bock attaincbleob,ecti,es 

Ooe'chorcl excel!"ce recu,remems by 'I ©pdicable lows regulo,ins. des ond . 1/ithosoneited»e/lerie,Newing 
pro(esses {crenabling Iheorgon,b:•lion Ir .*. COEdcrreence #h a ppI icabl e 'londords me•these **lhe mosle,4,clen 

Con pony polkies, 90•ef,ment lows ord Basic monogemer,• requireme,lis WO' 

*.®S Thecun,n#operorionalcul•ured' 
'he J 

I•Uuslry leoies oil 0/thorio the fegu|ctor In reation to developir' Prow"s ord 
• Thai l· is ach,evir j these ob,"wes c. 

meosuied, tho• they ore be•rg (crl,rve•• 
nd olher b.dies monaoted k Pa'•° mi such # u,as O, Gs'Un99 CO'I•p•10rCe ,]1)0 n the bes' 4/ ond /01 they iemoir 

•cy,i•es e g *he oud to'generol Ind I rs· ./lity inonogernent fof h• ,•,& '26°2 ,•lis,51€/Iwilli le needs ond expodolions 
/*,Ver. i' 0 con•prornised Cul,2 A /8 management of the cf ·he cusimer ond ihe uppl cable 

fegulolor would conduct complionce ord ensue ue¥ pre ']Igned wi•1• lhe 'ellowin,1 sk•utor• ond regu|ok,Fy re•luirerre•,5 

Ir CO OUCitS On O three-r€•r cycle orid -anegern lit req lifer,eni. Monogement a•d *e organ,50·10/ n• 0 
'e'owd,i,de nof golitiomaids¤nd'hecrux , ru,po5E ./blish 'be 'rgonls'll/'5 wkole musl de••n-te 'e,i conin,trncrl 
°••he business 0:h,evemeni 01 90"pliance lo rule' p./.les o./.ormolle /.Pose. os ..ell gs 'he nee& ond to /9 

be ' 0.4 200% into the liceige condilion.. 
expecloho•s of slo•ebolders relotive fo and regulctin 

w.,ch do of Ii' purpose. 
M Oddrps'the holi'*ic picture 
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M w/Miorcode 4,•,D-»en•I,mop•ti=,e•• Formorol, 0 
com/re work,ig g/9 

Tod clci.6, 

-,all.ral #p./.-- '4* tm·ec 
112 U¢ility A working J grOL,DS to Induc 

compliance n·01'torirg Ind to irvestgole 
..&....lier•e the enforcemenl of the d,5/ribu·lon codes 
Nm•*MERBA(Raquesifo.cloillyen,1¤* -- - 14 ¢ prod ce Tois was done b; conducli,g 
Po•/tagecompll/•ca 98% i'"ral ord on s#e audit D s rre/od©le 

c- non,loring ¢'lowed Ihe ull" compile o fbco 

sellcomplioncefrome../ Alid /lected /9 
Tuu[,2 Exe,npreorscilimori••roldingsc. reWorco•Jece st¤t•s quo of le uhlily I f, lerns of complionce 

4 •"respecti"odes The w"groups i·.ere 
assigied /sks dependirg w their 0;.pelise, 

Conclusion • "085 whee "encment' -1 the code 
e may be necess¤ry the'ec...ouldcic,seacerloin.lecla 

A con./loree driven business is c ous,ness •lvesligate lhe are05 of,10,1 cor, :liurlte o{thot 
whichisolwO,whead oble·odeted'ne·,sks • Follow le oopropricte process specificcode Once non complic,ce has bEr. 
quicker ond -0 espond lo then b, alwoys (g overnince / de 01 grid code l to i p/ 4 Ide'lec, recolmencr,1,•,5 frir coil••11••r•I 
ell'Jr,ng thottheir opera-1¢ncl pre esses "d liw orneicmenls ore*emricns· would be cocumerted OIL• ·1,1.,for, 1¤ ici, 

„Armonce ore M,ted noll forec ond . Prcvidean<ctioll ploofornon·conpliance. would ble sh,]rrd ricrnrdirglv wi'h NERy• 
reviewed to al,qr w Ih Ihe be* Interlotional to odoress #ass by improving /eir 
m•M. li "5 beer prove' th' coN/loree· business code of p odice b, aligr:ng xith Sleps foker by Oil r M A J„, []ri.]i,c, s/ 
drive,1 0rltl,85 olsuen,ob high iumove-s ard Hle disir buhon code c.mplialce lasess.enT 

pro-,1 wging end ollroct sk lied erroloyee5, Fig deprds ke steps ·okm by J'ilit, A i,• 
4 leolhercompoi,es Irderpe/'rnald ore Roces544*·ed'/105% conducting 'e cornilimi'p r.elf m-4 
Uway, »111.0.1./ 0 .©cel . ch 1, 19 complying w. these reg 'iremen/ le Tcil•le 1 provides on example of the codes 
or,Iyeoclive and which foces problems whei pon,:ulorlicensee, ( U,ilit, Al implemented rolisedo,idhowromolionce-srepo•ed 
they'rise, rolher 'urldentifying rim prl©Ao th, pi€•crss a'id wes aligned w th the 
le/ becoming problems Re5uhs. fessorls lecrred c·•c' ISO 9000 Inc 90C1 fronieworks jbe .gy ·crquality A)·word'Arb":/A 
1, 'ces withou' 2.ying lho .m// 10r mon//Men' and conplionce assuronce 
reg•|/ion//rnind /6/thowyourbl.siness wlew Utilily A found tnol tie, wero above 90% 
s doing is on,/,cohor cl poor b'siness cordion wilh the co·le and tnat no {urds 
ii,orageme,1 Thisinentali",sowi¥ectsaway Alorlogemerid erdo,hemenT . cornmilrr?er•' wpre reeded •I conduct 1•,F self coinplionce 
01 /e business Ind will eve'luoil, de,pour¢he assessment. A he )OF rfolagehell 0• Utility A prived thi ous,•peced w 20 

whole concern Muie el•clive "reaml// res<>urce the I. comrri·r-en• ie imolernenl,Il lhe prcle" team w," skilled 
I; proces686 0¢gs Ihe er·Ira buslnesg ond Irembel, TIme requirements gt '1•e was the only cor,·rr,dity d,•Ir,bu ion code u id 
osses51Dg their complionce provioes lor more needed 

to 1-6 sel.Implionce oss'rance proce55. 
effeclive I / nrd,nEreosed resolirces Tle COmmITMer,1 -05 olic, 1¤ 8,•5Jrr Thisulili/,pe'ormed 'eselfasse•smentaid 
produchvil br the business· u)nipw i,rorovemer' c- Ihe 'Hic-weness manoged to idertify me elam ht were 

Goirple ole sellreg•'(1•ed urlry. Ho• 0 1•1. [€][1 0 [Ir C 805Sl,force process thwough unneces:01 Ind rrel' ]ni 10 'hlit 25 0• its 
se;f compJ,{,n•e •ssuronce ofM·lf,5J one Of commuric,·ing 4/ ihe or/nia-ion the '¥pe Ame/mentstolhecodewereproposed 
•he li•en•e•orN,r¤,15 (dis•,rbufion code) in·DoitoACe Of neel,uq cia.-erm5 wellos bp•euvilityuoolke&ewereolsoclessonir 
wc. impier, er ed br· o Suu,A Aff,co• c•r/J, CtoIL,lofy orid FE·nulo·or, 'eq ;ire„ents, O* 0 regulotor will rrgards to reviewing Ihe 
us,rg compliante ossurence o•d quo;,7 eslablisking compliarce code.are a•burupLe poli -hao/,rleswleorn/*a 
nia•agene/ Sysl/15 and ensuing 'hof compligice De·teru,100'standing af obiedives whike:,oil y Jhe code ore 

req•ir€5 fromtheitilill.. The dihlibullorl coap wasopproved b, Ihe established Mor,ogerne,11 0|50 appoiril·Ni 
Nohoral =rerg, Regdo-c / //h A/00 ond mardated o wurkginip lich woud Sirce INe mes5rnent s done av looking <2 
(NERS/„1*wgu/,2007 Thecooecompnses be espansible {of he developmen, 01 0 you' procke: oguir i· /9 requirerrerts of 
six diffpre/ co/s .1/,1 t goyemonc# complionce mol·,3 This formed pori of #ecode theut,Ii y wes iher 0/todevelop 
nehvork, sysierr 'Derolion, melenng, 10/ re'ource oil=tion or d lood Ing for the 0< eral Dial ord t.air.i,g procedure' Ihof 
Inc Inforrrollon exchonge codes. In 2008. pre ed ore oligied b lhe code 01 proclice This 
NERSA presented /1 Il'/ AM. Conventio,i, helps a greol den! eve• when there ¤re ne. 

Trrve Fromes ond cr'd,nohon com mi inicat ng ike opp.0,01 olihe code wd employee, who ore supposed fo be,nlrod Jced 
slo•ing·ha•,=solormpo. ulthelicerce , WOS considered in'c le lil i.poron• es opor/·,onal to'ppoin· p ·0•edures' I 

cond,lions Thee'pect.lior//5111.tlicen'el·' .cert chornpion oro'iding s.om /5 'ronsilion for Ihem. to ensuip •he surce.ful 
*/ niaxe prep.4,00 dori F 2008/C9 completion of Ihe dIsti,6,1·ion code h 4 1-ard Ut,Ir, A comm,Ited t5'|{ to ensure conlolia, ce wi' the code •!SSe55'110n t process The concidole should „ conduci on •udil in compliance with Ihe 
-herequi·ement,wefelho /ulll,tiesmo,Id ideally bove o good unde„„no, le of code,bionnuoly locheckitilstilliumplies 
• Conduct a crilical re.IM. ond ho·.r Ihe .ri o.,sirms o oces' aid coerotions wilh them. ord lo stay obreosl /1 t ie cho•ges 

uders,anding oftl,e code reguirements il ,vas equal y ,mpor,on, io ¤opalri o in'hecocesosiliesedocumer,Isoreomended 
• Assess 0/los where *here i. 01 p o,ec· murager 10 ..eisee le /'er•I regulody 

compliooce so "01 0 Ikensee can co.orcinalion An execuive Mem:,er was Contoct/cky Ng,di, NERSA 
apply lor lernporar• exi·rflollons where •gl<eo to ©arsee the 0„elll co·ordnolon Tel 017 40 I ·4716. 
neras,crv If tie pro,ecl luckyng,di@ners• org zc 
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Achieving optimal benefits with a demand 
response system 
by Rodney S,//. Siemens 

Menlion Re word ··Medupi",and foces go red with emborrossment, angers flare ond all kinds of comments and 
explaratfons are offered The reality & fhal we need additional supp}, mpo¢'4%,ho* we ore *acIng all kinds oj 
challenges to build new power stalions and implement renew¤ble IPP soluIons. 

An M,lenm soran M en concune/.im ne. Why demand response directy wilh Esko,9. k)t•ling 10 appro•Ir, alel, 
build progrommes is 1© fcc JS c. mo"ing the 900 MW of ovoiloble 402 10 FedLce for DR 

A opp©sod ·0 lood snifing Thai inc. is•. derr:ord of elecfric,1. This is knowr os demand eve,ils. 
consullers v.I+h pol of tle capilol cosh to side monogemert {/5/ and Eskom ios permanently sh,Fl lood irom peoll /0 off To cater for srnoller consomer5, Eslcom 

Ilpjemer•/gus/ogrcl,messince 2005 pe•k per.ods,,Fg 1 1 DR focum w # T rea.Jires / leoll ' 00 AW to 10 M.v of load 
One o{ These p•ogra·nmes, namely demand consurne·s (portic plig} on storwl ly k] 6 co. be reduced. 
res pow (DR) wos,n·rod •cedecrly n 2007 reduce 9uce arnounts of Inad #hnewsr Eskom .11 also con& dr' Ihe ogg•egotion of 
and Is sl,1 r•rr„ng fodoy reque/ed (Fig. 2). 81,oller ,=ads from vor,ous palic,ponb . 
Whol 15 demand response DR col. ·heref¤re be seen 95 bringing peo< one load .de -iloble m Eskom c. on 

generohon an ine when 1,/led for o period 09 gregator Eskorn wil 11. prelore ©rlly de/ Demand respon. 15 0 programme in which 
011,·ne wilh on' I).Icipnr·(0@gregato,> o. opposed uli'itie• incen'ivise copumers tc reduce Iher 

I numerouy individual poli...., liok ng non 053Mtia I eklricity k>od upon fecueg Ae cosls fo incen'wisa PGr•rapor?ls FO, 0 / il possible For 'muler consumers t© clso 
(OR mvent) cur,ng (rilical *er- ie•d,·,r·,s event are,mnsi,arabl¥ loweithonthe coss per partic,poie ond griting incenlivised ·,0 ·he 
and/orwhen the costol electricilibecomes 'Wh fromo peokingpowers.ion oggregoll. 
too e*orbitent The South AIrlcon situation Applico#lons 6, Corm# municipcll,le, becorre purtic,ponts 0-/e / t•kori j jerk denloru in 2012 wes 
programme b' enter ng,nlo a confroct tnot T•is •,eates Ike opporionity ior mur,1%111!65 35 525 MW lid ihe lo•ol norr nci apacil 
agree, or the a mou / 01 load tho. con be I pal cip¢te i. Eskum·5 

cite .05 4' 919 VW DR 27 powe "ors programme 
reduced, how mon/irnes, for how long. Ihe os •r .gregolor of the con5umers in Ihe 
nohke period fequifed cr,d mxt i.perortry U.e current Il.5-olled Hgcrity expon.ion pion mun'.•,poll,O orea c·woply /9 3) 
.incenliveomoun'5 amn .11 k, 'I 126MW4 ei,d of Marc. 2019 The benen¢slor Eskom lohovelhern "icipa" 
Incen·ives difer mainly occordilg 10. Voi,oushllenges ho,/been hamperingle os ur, anciegotor are multiplp, such ¤5 
0 Thi noica penod wheler 10 m.nu es cr O'P un•,09 plonond {Are chollenges cannol drus/'Call¥ reducing Eskoms ,Id.nin.slrolwe 

30.lu·es be Ued oul one logistcol buide 9 

i The occapied ond sched,led time on DR #herelore becomes c very olt'active HevIngin„ roloverwhch loge; are reduc/ 
.ord I nle,inl wl"n becouse 01 tle /Mlead whe- munic,polities berellt by ensLr,ng 

• The MWk,of Joided.ced tirnesrequred•05,gn on,le•pamcloonts(]s •01,el.•ddedl• ied"ing ""r ""pec,6 
corrpored DR menis aie nol only Mlled during pe•k 'o ·he Nme requ,red lo bui d e rew nelworks os well 05 goin,ng o sh¤re of the 

dernord periods. 6/ con o sc be called powe· stnlion ond 'he r,iks of delo,s the,enf DR ncenli,ef 
onyllmed/inglhedoyshouldocrilicaismlem Vast/ther'legoeiedficilyconsurner5120 Agreate,omplaisb, utlisingeK,/Ingrippe 
cond,¥,o• occu· 80 MW) hove alieody /en signed up Far DR con,•01 5,5/en' 4 #hal l,ancies ho" mle, 

3 a-Il \k-\ f 
r -4 J El + 

04/ lei 

Fig ) Locdshihi•g 4 2 Demon.¤rl 
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/ 110../.' 'o/sec'tile hours con o DR 
prog.n be caled•or 

• Ilow ......... doN con o DR 
progom be cc•led 

• Wileprogro. olle. apolic'clt •0 
cpi·©JI ot co even• 

, WEct de,s ard tive per,ads :anc DR 
me, be colled 

I low mul' olonced ....M on .1 0 
ponic,pont le prior ic I DReven· 

• Who•besslire colculo·ioi#'!Ibe „edto 
vo ,dole MIV ond DR se,lement 

£ 4 DRMS p|/40•m 

"ri•e, o server mIl be requ / to dc 
al' fre compulations and st¢ring d #e d/•3 
Thetolest memods ava W tor occm,ng 'e 

Fg 3 Alinic,puh••5.gle'or server ollows for I .c're collect,/3 ...gh 
HTTPS witi o web browser acing esc client 
workstalior & 4 

his creotes Ihe poss,b, ily to e,the· he··e the 
ser:er,n·house/ hcsted elsew?,cre 1,0 d/0 
cenlre cloud 

HT'ms Difeier,1 occm le•el' wi'h rele: ani us"'hi 
shoulc be cow©Iled I an od,linis*ralor 
assigning Jsernomes ©nd Fass.¥©rds to the 

01*,ISServer aulorised •sers 

3 
Ser,•ingo•DR evenis 

A */,rd oolb#/ to ioliow wovld be to 
stan with sending DR Mni wificolions vio 
ern¢,1,./ /..ge crolonc¥ed phone .' 
to lbs porticipoil conlojs. Porti¢ipcils w, I 
Ihen Mc -4 respond to,he DR events by 
Milchin' off or ACing lood os ogreed The 
DRMS she/ therefore be oble 1c */ce 

.4 DRMS..rgi aulomo,icalb, to these emoL, tee or g•one 
4,5 *en o DR even- ts coiled 

'v"arsof res,denid w"%,soscload , Eskor,collio/Ra¢er• Utili·i„ Ihen progress I more 5 ophist ¢atec 
red,ce Joad outom/ed nethods that enlail sencing D R 

• Notily Dorlicipon' 
reduchon rr echon,srr. 

Not 1•leir . or in,truoion fron, Eskom. no/, ever,1,10/iddevicesolparficloor,1 lociliops 

4.uu m-Fll-Les ort tove Dor,k r,onts fo ,05'cre lood 'p C Magge,ed This cculd be done e,ther thrcugh od,unced 

ene'gy cosis during pe'k pe<,ods, bu' *In Ic'hion ond no*/I, loree melenng infr•slructJre IAMIi, ripple ccilrol 

4 /el !9centlv,5/ tor 'e •duced Mwh meier dato, defern,ine e'./cny sy ternf, O, Ihrough DR golemoy "' ces 
• crom 

by oggregofing ,/pIe smcler Joacs *hok ww much la[]d was reducea b, Ihe ir-led 0, oorticipen· sies An AMI or 

woulo otherwise alf hove *ed &,• 1he oorticip,] ils and farrow leng rippie conlrol s/ten will al(ead, have '04 

OR lrcertiye I ./Incen.......,pants....... mells ' communicallon n place 'ho- .ill 
and •educed need loggerig ond conrrol bom ,·18 DRMS 

8 ·iell¤ belwes• 117. buse,ine Municipolines kno,v theif consvmers li s Iferefore landowen/' to consider 
Ond o[Feody howe ws'Ing "talls hips * Irod 

whe• f comes to slgrils on • Ensure 11·c,1 ea<4 parric,pcr• has •Ir o Mul¢ S•eck •nleHote •ho• Ii.1 enoble 

Iheir Hence, 
new parlic,pants. . munIC,/0|1'y wo,Id be 

chance 1. reduce load. not 100 morly Cer,1,•Jr 0,01 with mony*litho, con.iply 
w,ihihis stondam timasondoisonorfool,Ne 

'n 'he bes, pos,r,en fo occomp•16•1 rris of'™,1¥ Thi• 1„ *nd complicoled, b„ b, 8, Instoll 99 DRgo'ewo,de¥,cesotpoit, pont 

Achieving oplimal benefits wiN 0,/molir,g tne losks and by inlegroli,/ Siles, /8/duclion afload conbeoutomoted 

demand respors® ma"llemenl lili $24 4** *Ciporil Sys•en·s. Ji 0,1,h cor,•rol ©; ihe In,]d AC) belng // 

s,slem becomes o de·nond response frienog.menl o the g/rewoy device. The 910/ CO,+ 

As#'.,<DRpfaces, nvol•es•hefollow ' 
.*•.*ondopleasureroimplen,en' 0•d operolionol efFective con·munication 

medium oetve' 1,5 DRMS und part,cioon• 
0 Market DR ond sign up por"c'Pon" 13 er,su'e oplin,/1 benel,•5. p€>i,·tS r© co,•I. stes i*/510 & selecled This could range 

, Reg,Me.po/,icipontsondovoilableloods to,oneflecilve DRMS#o,Idhe (rem Tedle, GFRS, powe. R./ Corrie• #c. 
ccommuwalion senda,d Ih.t 

• Receive one doy oheod lowcast from Ope.ADR is DRprog..coraticft' 
wl'' Eskom ollood required 0 [)Reveat becolied filc I,lote , om,nun,£01,On Of,d co•,frnl 

' Ve.14 how fnuch lood con be prop,ded by 
' Arj. mon,1,1,1es mr) cf 

db'i,)2 0 p•0* 
Fer,Od var ous DR gale</ I· is tnus lust 'S 

P"le,parl,s ond o#/ bid to Eslrom 



I 24thAMEUTechnica IConvorlion2013 

esse.lio! tnol Ihis siondo <d be colls ideed for 
Ihe DRV5 4 [IR gotewuy devices (Fig 5) 

Olher,•te,toces 

Nume,o•s comnerclol building5 'Ircody 
h{ove ooild,ng monoge,Tier•1 sy•err5 [EMS] 01.na•d R,spon• M-. 
insoJIed The AMS ceuk! confmj . 'IVAC 

and digh' as Jn exormple 'rlie DRV,5 shc•kj S-et\\] 
be oble lo ho,e occes• lo a vorie·, 01 8,•.15s OP,nAD' Signal Meier 00 
(eg Honevell. John=Controls, Sprne sl Cellularoronsill 

b, .I.. ...l odapk,F ille, face• DR -°' Git,way 
comminication Cont,NI,r •i..T• 

An nte.fgce lo the utilit"s 5CADA 5,5,em 
Mck, 21 po'ible to receive consumplinn 

:g:8·1 
to from specific sub•101,0 s m :Mde.s I Op,nAORS•/ iM-re- 

r------- ----------- 
mu'e and disploy the impoer 01 I e lucio 
r reducec DNP3,$¤ 1,/colfrotocalthot 

used•ortnisopolicolla,1 5 J J i. 
I-goibeds ------ 

To€,woid qnl iercritical 6yslem CO30 'i., Ill .5/per AD.vicD'.mwl 
mid be regtored overn eeriodof 'imeand 
no, ali ot once The Dal /oul 60 0,1,2 to 
schedule restoremessoge,virill,ee„a, ·exd 
©, phone sys,ms, Where DR ./ 5 are 
u•ed, •he DRM,5,uld schedule Iho reslore --1 
c©•mcidslohoveogroduollump lat.L=' tilzli 

uplirlicess •• c• ; 
Grouping d loods 

In lilli only ied/•e. The ...ired omou•· 
oflogdorforeduceloods ./specil.'ll, 
+ is ad•,sable to DRMS idemily ond group loods 
occoidingl' by substation. pertic•g,ont, or 
paricip¤nt •ite for scheduling ond senulrig 
OR evenfs -....... k • 7 
With Inods grouped by .ortic,pon·, D' 

ogrom' con be cu5*omised occord,ig I .-Ir.. 
3/I e gfC,J© paili€,par" contracts slaling how 

onylimes ihey may/u/dtorc [>R *Al 896.•*S•ojw#,00 perdoy,•esk nonthoiyenr 

8• grou Ding loods Ref subslilior or :eedp. 
uliliT,es ore.. •ofed •le,trojn on oye.Jorded 
neh¥©rks Ird ullimole , prolon' 111. life 01 Colcu.&/**•#I Conclusion 
equ:DMenl Accurah set/!ement d" 10· bi ling and Munic pollhes u.r, e™acute ·her own DR 
looog :Q• 01% be Fl=.4 by 90'IC p']Ill e-gy poymani ccn be coic,laled by prog'orn o,d act as an aggiegolor for 

the 085r *e nolional a group / supe'mo(ke' where •ccessing rev•ue grgde meier 6 /m Eskon DR pro·,•ofnme by 
pon,apoles {lggiegale' ¥he smoller siddible In exisking meter data manogemenk :,stern irrpilmenti. iheire•r in...0 DBMS 
lood6 of their diffelenl supefi™irkeli [ME]Mi This iacu otec bosedon •hedello By foking.*eypoin!•intocong,derction 

be,weer the porl clpon''s base 're vioge Qnd 1,1-11'pl di:coalan, 
Bose'ine on ob,ectives ord calculobons (*WhI and th' porlfc,pon:•5 0(NoJ 'soge requ;"menls, o Mxklv/ waiabe DRVS 

during o DR e¥W. m Mony crsputes con beuvoidec by us,n@ be developed 
tried end lested algorill·r.5 kor boseline b By senoing 'e seltle,ienl doto 6¤ck 10 Ihe 9 g ves the rr Jric,polit• the o ..unity to 
ca culolio.Some *e bel ore Ilie f. 

MDM, o billing ochieve sysle„ should be ablelo ©p•i nol berefits SLich os inciecied 
Orid E2COT baseline ulgo,min. N04 c rly occessit ./ th' MIM for co[./., 01 re'en-s'.f con•fol over reSOUrie5 N. 
shodd hi,-o,c rl'Bl. dolo be wsed le do u.mote' Irrproled ener•¥ poymentslo tMe pofticipoils cLstorner sollior 
once·off .501,re c¤ culal,/i'. 6ul 11 5holrid References 
6 be re(ai• /,led on o regulor bosis Airg Scal/,he l,1 fhe,ole* /8/Sured d// .•,1./.led Reps' 201 3 

Il ,s no, a Iwgis financiolly viable t. sift vah I21 Reck,Mougginlm"ule// 2006 /morld 
For/*,ponls withuniqueloac proliles, the ofull,Iledged•lernalloiringollhebells Ruipons, I• 1/uclior 

[)•i'·•S should howe the ooilily tc cdd boseline and wli,5lies. Ple DRMS sho• d therelo•e erfer Cortact Rodn,·p Ewai, 
colcullion melhad5 Thi Fudonalily„ould be ihe fla*ibilityko 5tartot ¤ m© le, scale ard odd 5,eme, 5 Td 010272 /168 
conlrolled and csslgged only to specd,i f•nctiong users ily os r•quired (Fig 61 rcdre,9wc•@sienlen5 corn 
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Grid connection code for renewable power 
plants South Africa 
ty Toruel,VcA• u ond rid.m• E,kon 

Regulalions have and still ploya maiorrole in ihemiesful pene,iltion / renewable energies In the power grid. 
In South Afrk=, ihe While Paper on Renewghte Energy 01 2003 I,¤5 se, a large of 10 000 GWh of energy lo be 
produced from renewable energY souries (mainly from biomass, wind, solar and small-scole hydro) by 2013 [1] 
The in•erporation 01 these renewable *hnologies, especiolly wind and solor, can only happen 'hrough unlimited 
access 10 'he power grid. 

Howeier, I hig9 ponctrohon of renpwable low voltage fire t»ougl• 1, porticuloily fower factor: Under conditions c ligkt local 
erla,gles horbours #c risk / the gild Ir slabilily Imperlort lo n.¤ nlain le voltage *b,Illy, loo, de nand ©10 + levels of renewoble 
In cose Ihe ger.prohi g plun 60 e nol .ble lo e.spetially in areas willl high conierilrolon /1 gerierD ICM. power con be exported fron· Ihe 
supp/lhe grid On dis hockgo/ #e RPrs,e vedord/ powergererolionpl d stributions>'*em 10 'he 'ron'missionsvs¢'11 
N•liopol Erergy Regulatorof South Alrico However. The code Is recclrie power ma, sl, I be o m o{ de g·id connect,on rei,Jired 

(NER• opproved Ir Novernb€, 2012 -he frorn•he fran5m,3SIOA to keep "e solely o id reliabilily of the s¥item Uode, these 
ne.v grid coce / connecling renewable I'll,lons, Ihiscul'couse. 0. 00*er./. neTwork operoli.. .. 0 .vi,/ 5!10. I 
powerp ants (Rpps) to the t·ensm,sB on 5ystem to de•enlrolised genern] 0, plon s wd keep belleosured ot the feed,nq trO 'sinis5 on 
FS ©p the d s·ribu·icn :95*em (DSI ir Se,ih 306. 

Ite vollige quolily in the timils Inric. ccncuuM spurio : 'c prd.]Ace to orotedior 

Affco -lir•paper oravi•saroverviewof#le formL 'tee Jr ¢Dp cok e stardards If ps il It IS not Can5,dered in the ,rotedior 
g.c code forthe conre/10,1 of RPPs toe,eanc re •y settings al 'e "Wion 
powers,te•ls Challenges faced by electrtilly 

Il is-he•el. wit/ les' ch. Ile./.... dislribulors wilh inmosing growlh 
In ·non¥ coinlries. renewable energy Indus+ry hos provided tile RPP code wh ch of R.Ps 
Fechnologies, which include ./.voltic •els oJI lechnicol Ir,mework lor integro!ing 
(PV] aid concen•rated solo power /56 As n·cro ona m cre vP. udaed lo fhe renewoble energy into Ihe ele:fricip grid 
wind smc I scole •ydropower lend' gas di!•Ir,6,11,0,1 5'ste,11, Ine „duc /) med,uni espiciolly disfrioution syslem 1/ ic lo,i. I 
wd bo·reis, ex,uids unu covers o sread,4 ,/Toge AMM ond low ¥011¤g e f W) 3,5-8/ IS %/Ii's c..•om' e ..... c I o.ecs 
increoging por & 4/ countrie• power cholging from o frodifionol poss:ve rob' p,¤••,erilgerle,Jtors,•5*,denhlyondansure 
demono T• s os o res' I the policies ne•ork,ocnoctivenehvorkwlhpower flou5 +•,¤. ore incc·pc·okd earlv dur,[19 pro,ect 
•ric ircenlives given by governmer,ls orou•d Irlb¤llid, ealonslfor,¤lc tome ·ronsmisson ce•e opinert phu·re 
the -Md which has coused le ,•cluic' svslem Tri,•p,esenlsparl.ulcrchallenges,ii 
of renewoble ener" 01 0 5 gril{,cont por, terns 01 nelerk proler ", gystern operation 04/dives "d zope 
©f the power syste,r network A ih,jugn and sole'Y os morc faulls or, il'e nev"< The "in.7 oble¢·iva of Ilip grid conne,2,0,1 
9 /Irico precom,non,1, mQke• use el moy now bc nneigised h• •lulliple sources *is te 5pECi+, n,mLrn tec•r,ical ond 
ceo|·f red po,ver Kns to supply over The maion -yof new Rff bein 9 "ded /0 lie des,gr gr d connodion requiren,enls . 
9096 0 'e electricilY needs 01 Ihi coit, Sovlk Airicondistriblaion5•stai1lis,nile-anf H co'reded lo c•r seeking copiection 10 
the gove.nmen' hos comm ffed beN lo of fn:#er •arbed cenem,ors, •vil very rhe 5,uf. Africcr, e(ect,Lci,r g·LJ Thi• grid increas• Ille genero·lon m 10 „idude more spe, fic •ec•,col i horcrier,st,cs which cre co9red,0/ code, It #imum, opp ip.,tot,le 
•Inobleande.lion/entolly/nondly form qui,e difprert 10 Illuse o{ ·raddlor•I Icrge following RPP tochno ogies 
ofgeler/1/, 62¤ethe'mo gererolion I Photo·ollc 

1...th/'ca, renewable eneroy-ock:·,elogies There .re rn//7 -Intiol ch¤ le/ges faced . Coliceri./led 5/lor p..Ir 
will be In}egro/d ,r,•<> the ut hty grid and due wher, large orrounts / ROPs o./ conned . 5rnal hyoro 
foia noiLY: h .// 'gene.ton/Il be trodi·ributioi neric'IM|· • Lon/,1 gas 
ne onl, geograph,/ 9 d,spe,ed but /0 ••edionco«,idi*kof unoc.recch 

• Biomass distribu·ed ocross 5eve & vo|loge |evals. 01 ..,51. .redorce prctection Also. 
eilhuthe :on:ro,ssion level ord strib/ion level. fefertu4 between se,ie. ove.cu.re,i or ' 405 

42. nding on the scole of gene'©tlon Both in·pedoncepmled,orcon bolostunle" F • Wino 
rlte,onnaclia. resent . flerenl type ,5 cunsidered *r,89 Co|Cl|Oling 5elt P TI e reoul·erner•s ot the RPP g•Id corne¢:tien e chol enges thol must be corefull, anc,sed Vorb,ge m/Joion Control of system vc logles code € c'go „sed be•¤re occodIii to defi·led *sterrs ore deB,goed. /8 connect,01 coioeccmediffcul*onweaks,5-ems•,here c•e•oriesosillus•foledin Table 

01 RP' I. eleclilll po•er 5••erns inf weaces 
the sy'len, aps,••,0, F*}Ir,1, Ihe locclow of gene Talion •noy ba inierm''ent n ri'ture Le q -rd turb,res) Can leod to o•·crvotages or real clo receive powen nodo vollogas ard under.QI,•ges f•I ow ng co,ined,on or loss rb-•4*fi,K."'p, p•-rr•• power los•es I21 At the 5ome ·ime, RP'• most 

c./. 
nlaintoin uninterrupled gererolion tiroughcut PJ"& MA• t.1•8"'ll: •hvA 
powef asrem d s,urbonces, suope«g le '16,iding Issues / ./. lid lower ./. ] . IX, ....0,3. •1..,rl 

net.vcrk voltoge and rreq,encH ard Ihpiefofe, 0• i,ianded powers/leris ted by RPP ·hot rroy 1- i,UNA,-%* 1 
ex•eling leolure5 suck os |o• vole·98 rido be created follewing .sle,1 disturbonces e 1-•-.'.'... 3 
through or reodive ord ce,•epowe• comobilil at On I P.t In 19, • *cies 
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ove.iew I South Afrk" APP code 

South Af cen inm& Ber pia code 
for gene,ting plonis coniected to TS oic 
DS ret•.or<5cameir-0.4ec•or .ember ContinLous 

-- L»lluE6•§@G@4i2*E#f03 #2 opera....e 33. Denew codeione//e/"5 

Fiequency[Hz] (49.0 H.1051.0 kz) of netwo k ser:ice p.oviders INSP) whose 
role,5 -0 pio,ide ierwork se•ices Ihrough 
the ownerRhip ord "ntenorce of or 
eleclle • n•work ·cworcs •ke i,leg·atior 
¢ f '•Ile.Ot e te/•log es imo Ilie 'vcrk 

47.--1 he re/Jiremen*s dee,led relem/ ore 
volfQg, gna Irecueicy operot . ronge5 onc 
tke 

B corresponding -rip Nmes For m tigoling 
• 1700nm 00 

¥01,•19 esuFpres5,clold powersurgesinlhe 
Duralion.*•Ident.se.* wakeoltr¢9sient f.Ils, tie active powerand 

•'*i•e *•®rcon·rol requi'emeils ore ols' 
token,•¢©occounl The•,cl•oge©nd frequenc' 

41 laint,i.frequen•'Orer•,/C•Apco'.PMui:vs,1,0/frequfneosfu.•tce epere·ing ronges de•ermine tie limits withir 
wfi:h #e RPPS w,/ 1/ disconnect fcom the 

111 518* 2 •> grid ord hove to Evsfc nopero•ion The •/ve 
or,d reoc·ive pcwer eor,lrol reqUIfemen·s 
dele-m- cok' coplies under 9,0.>s 
lou|•cidsystems,+uotions. 

8" 

Tole·once 0, I.ency ./<.I 
ae..a+,cns 

The RP p shall be cble lo v•• h/and fiquercy 
and mltage devialio·s at the p© nt o 
connection OPOC) uncer normol and 
alorwl operahrg conditiors described in 
/ s g ·id cor nection code / le redus.g the 
activepowe·oslittle.-/.14 

20 0 Noimcloperofirgco•dJTO•S 

RPPs *oil remoin conti•uously ccn•eded to 

-----li•••il-I•rl 
0,2¤i.90 r,••,Eon 4¢ 9 Vologe ride •41¤lg h..... the T5 or DS a• normm ovoilable oclive 

powe· oul' I norm/1 system conclhons 
This r•nge wil be de{ ned by the NSP for 

U.= 24*• elem-s n the '·d Also, lhe 
RPF ..Il have tie copabil•, I oparol 
continJous|i Qt normo| roled oulput at 
frewenc/ inrargefrom 49 Pi-051 Hzood 

•FAM H-11;b Fll•I.•4 
to rencil connected lo the Dower•/rn I 
frequencies wiling bigger onge [lorriomple 
Imm z? Hz to 52.0 Hz; lor o ce/o,n d Jrolion 
ag "©wn in Fic 1 [51. 

knoirool cpero·,H co/'ions 

RPPs sha 1 ·emoin ennecid M he und for 
s,5 -an village dips on on, 0, clI phus'.3, 
wkerethesyster,1 voltage, neosLre. el' 

terings 01 Ihe g·id conneoed 'a,isfc me• 
remai„ above tie heavy olock Ilrip Ir rig 2 

Fig. 2 shows /./ RPf# 01 co·agor, 43, B %.6/ 
aic C, shall •encin ·r•nsiently slcble or•d 

urmg./'reed,C"*,Aeck5 c• #h• AX connected 'o the s'* Ii·hou t ipping lor 
flg. 3 Rwu•,rer.... a close·v• 30|id •ie·phose •ho• c rtuit {0•Il 

©'onv •nboloncec shor! c xui/OU t c.n the TS 

The c¤de is 10 6, &•M i cIL Re& •at to,lie lowyeltoge le,nl •uch os e inve- cir D1 wirli • totoi '•ul, cieo,o,••e li,·•e oiop 
Ic•er power JO i50 m lhroJehou'l}•e 'pernli„0 ,orige 

are ic be con./rough highdie if they ore il•stered ' (][:•e•' 
le,el, Inoddifion allthe·molordliyd,J .„15 0-theRPEtnesetype/fcultsmuslriotresuit 

'rors,•iss.n le,el oic le medium·vol,¤9€ • o•*compywl-hiheces,gn/qu"e,Tlems " Ilisloblli'Y or iso /on frcm ·he ne»work 
di•ribulion levelethe, d,•itly orlhrcvgh I 2 shows,haltie RPPs/. w 
dedioidh•s!• Thisw/04./ludes stfied In The / Grid Code Ispecilicall, /he mcre Fig 

copolle d cor,linucub opero•,01 dil.vn /9it. 
5,me RPP•,0s,wn,•horeeprrollycorneded =/Imi 31.of•hele•work<ode)15 
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ir ..M Irequen' 'Ill¢]hors inthe ptnve, 
olvd C specificall, shall s,siern. cotegony B 

*ce"- ] c.*ab•nd be desigied e be copoble /0 /0// 
powerlrequency iespons' I ./.ri 'I 
sIObll'Se IN® 9.d freauency os Illusfraled D-,1 
n Ag 4 '51. 

E*cepl for the monanfoo high freque,cy 
Bponse labove 50,5 Hzb, •he previsan 04 
•requency respon•e w;Il be onrered "10 a 
snect/gre/menf .h #be 'stem oper/,0, 
00,. A a gLden ¢•eqaeng iange •rev•ded 

f.. by tie SO the RPP [nust be oble lochange itg 
'. contrellable power wipuf deprding ©· the 

frequenc, /%.€ the.d •&opeiating./ 

-Ii- -£..TR r J. l " given Irc]ment 

•euci we power cco,il: Ii•. 

60 4 hquen...i:,mer•luke.*.RPho},eke•Blrde. 'eoclive FOwer fequirements *or 
nierce,lneoionarespacihod •thePOC Thls 

'd Ind LE alt [[npOran• consideration lor 'i 
.. 

50|Orp.. Flf..fnll,itmeo•sthalsever. 
lechlic/1 'Mills ciA be considered ,/ thi 
plar· oes,qi to ri•eetthe gnd Inlerconneclion 
reqi,remer,15 Tec'n,colly, D plon' 9ith vi iply 1-1 inverle, ba6ed •rild or sOlar gene.0'OFS 
could rely on the inverfers lo proilde porl or 

= til 94*4 all •he necessory,eoctive powe ...01*he 
Pocim 

Thu code req "m H le RPP 01 cglego' 
A be desigi,ed •o operale Occording 10 0 
./.er -actor Clorole.istic cule Ibetweer 
0,95 •oggill} and 0,95 leuding), *F 
will be dplernined hy Ihe NSP of the 50 

Fg 5 * flie PO-. feq.. •crils IRPfs ./ rojege· 8&C 
Colegory Bond C /.oll bedes.gied lo supply 
ro•ed power 1MW) 'or poweriodors rang'ing 
between 0.975 ogging ard 0.975 leoding 
lerco,egoo B. while ca'/0/ C sholl oper* 
berween 0.95 logging 0 0,95 leod,/9. 
...,1/blefrom 20%/;roledpower, 8¤5Jred 
at le POC This ,$ ill,5-Il in Fig 5, All 
I•er o .....ove 20%0•roted power. 
(MW] the R'P of category BICmusl ove 
t h ecepablli"ly"Ing " I Ive P oweratt h e 
POC •:lnir, *,e feacnve co oability ranges os 

. defined by F, 6. 

Below 201, 1he reactive power c.pob lily d 
the R'P moy decreose due / 1¤w wd of 

solor iesouice, wh,ch n•ti, iesui,• •n some 
1. L. 22•166 :6-6, generobri in Ille Flo,11 ie be di.connected 

from ·he /,d For ocbve p.wof le,DIS 
F19.6: Re@uke-h fof ¥01!oge cfw#ro• i,]r,ge 6 RP• 0• ca•agorv 8 & C 66,0• 5% oi Toled 9/ 0// #/ C in 

fig 53, there 'sno rmclive powar cipabili' 
requi•er,le" 1 r, tl'is f,3nge, it s required lat 

/ 1-d *mage c¢ •he POC Fulermore, gan"" plon' shad be oble te ope" 1he RPP oper,•ie• wi•ht• 1•e ioler¤n•e ronge 
RPPs hove to provide o ·nordNor, volige Go/inuously between o Ire4uency ronge 6©ecllied by po nl A end po nl B rn Ag. 5 
#uppon during illoge d,ps. The mired oicua lhe norninol f™qdency a{ the grld penods/f lime and I•,Hereni *odalhori,Rpp/cotego78&Cinusl be to op recclive cunert •i terms ai AN "109' 

3 6, ower/higher/q'enclesdown/uptoa designeo wilh 'e capobili•40 opar¤le n 
suppon i' de,ined 05 5,40* in Fig. nin.milml %/1,1U1a' ·Lrrd •perolion ./Iside c Yoltoge. powe' .•r w /%,ve p-af 
F,equeng the. limils w.uld domoge Ihe generating contr' modes the ockral operating mol:le respense 

ele.% plams Thelosolge,erof,0./.5,0/1. (V. power factor or Q contiol] 05 well 05 AJJ ./ geneflin. equip.* in an blac..0,1 may t 
sy/em.sdasigned,©operciawl,hinvery/,/ im.queni, de.(choll old c he op-ing poll /,1 be ogreed wilh the 

tiequencymargl, G.idcode@specifythatoll occurM NISP 151. 
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vc,·agecon-rolondpower•vollri Therese- 
Acu•abonofac••p,•er .... requl,emenk, 'ea-po-r g. p... Ihe grid 

ploduc••con strain Dead-tion olabsolul 5uPPOM during the loull woduchancon=haint ride •hrough ore 
Poiajbl• men•Ip among the i,o,or,„lies to be cons,defed in 

0 wer Ti 
gnaln egra'ion¤IRPP•oIHVJevel. 

*rences 
Activah- af •110 

**ons•aint r- 1 1 J DME V,1,ile poper on -wab• enD•gY 
Pol I of ihe Republic 01 ....co·, 

11/ I p- k Depoitment oIMI- *Y. Pfutorior 
N•va,roer 2003 

[,1 A./il. M Agtiv•Ugn'dmilan' Chin//5, A.mper G Gr.' 
• * Windlurl•ne AG:,B de,cti,ation 

of 0,adial 'perot,% in power 
*ms prcdug-consuaint gradient pr#*on,liaim lid Did [nnne,- requ!..enk, 
Cen•Fe . /chnologi,c, In.ovalior in Sal 
Cor•.Ae,sondlriv•s.5poin.2000 

Time I3] E Trce:lel. New Gern·Il grd code: for 
conn•chn9 PV s•ilern5 ·o Ined,vm vol- 
puwer// Ge/.I Ill 

Fig. 7 Ache..f con,re' A.,I:,i•.I -enewob'e eowerplom 14] . /. I embedded .neionon ...le 
pro·Meler, IEGIPI imquirern... for le 
Ir. is•ibulio• 5¥•lenl. D,5iributod Energ, 

'werquor;I techn,col reouirements were presenled for 2,5nu.ce• IATegr••ion, Irelend, *r,h 2012 
the conne'Non of RPP 'o ·he power bl'ei/5 [5I /'id connell I cad, 10' Power rele... quolily ¤,id vol*p ie,/or, impoe 
ailhe t•onsmissior lid ...on level Daweiploni$(rpps) con, ueedl,thelly,Incily shal' be An,lored 01 IH PlC, Impccl The ob//i.e of these „ b Irc-on reqv.rements '*r / 0, 1/ *inn 

ossessmeri shall in•lude omorgs"he w!*h the ./Im co•trolord ./ in Sol•h prop,de R Pr·s Alric'. regulal,un I.,40/ 2 6. 
dist„rboi,{es 81'he POE N¤,en,be.2012 

copabilifies eniounte·ed in conve/ionol 
• 'lloge il./.tions 16] Conreel. requirem,ni& 10, w,id 'rms power pic/s thal are necessor, lor le sole, A 
• 9.ive¥ I. High·/requen„ currentiand tec•nic.1 fequiremell ..d ecitoges rel,ob'Ind econorric operoion ofthe power .cli%, Rene•obleand S J•i•obl, 
• Energ, Unbolo gged currents ond v©!tages s,steni. Rev,-ronce, .uo•2006 
Volloce 0,12 curient qtallt, d,/on on levels The molor ciceris in connecti©, of /8 & Contact Torget Mck.rru. Es],on, 
eminedby the RPPalthe POCshollnelexceed thed,skibulion 'e•elorerelatedto prolechon, 7 011 871-3076 
•he oppoitioned limils oe¢ermined os b, t,e 
rele.ort ISP M..,mum allowable .01/ge 
chonge /le POC ¤Aer aswilching openlion 
by Ihe 'p e g 01 0 co•pe,5¤'IDr• devices) 7• L. Substation, Overhead Line S•lir,stbegrea•ertho92%151 and - 

A/ritek Underground Equipment. 
Adive powei cor,emin• FLInchonE ESKOW•„c* 

In order ' cope with dleer,1 le-,ios,I Voillue Datector' 0185: L,6cln,u|a 
le grid ond 4, s/*em 5ecu,11, reasons, Eafthingan•Pna,IngS* Comp-IDI 

li•laled Tool68ndOID- Polo" Odditional power cor,•,¤1 5lrotegies moy be /0=ingand Tesung E. pm•nt Posil 
nece=ory Depending cnlheJoc¤fstoleof'he 

Tr=--= 
und, ihe R' shail & equipped wilh con#oinT S.191• 
funal©ns. i.e. supolemental odive power IS•*rs 

control funcilons Th. #in, full- 91//A,resters 

4 used to ove,d , /0,ances / ·he power 
5¥$tem or overlooding of ke TS god DS ir NV & 1{V CHbles :Irl 
CO,nedion withthe reconliguroticq 01'4 3 Conduct, 

on. DS unslgble Cable in criticol Ir si·.hons. 06 J,iOng * 
Te•-- I. 

Iluslroted in Fig. 615, 
the feq u,red congro,•t fonctions ore as Lioe Tiacke. £ 

an•Fau' Pair . follow, Ingla10dP:eming Conr,Bclo„ Ind•¢810,G 
• .... | SUBp•111 - 31.- Clamp .oduction con//int £14'e Coli• In 

L**'*. *ing 
Delta produclion cor,slroin' la.....Ac=e•.. 01'l Equ•nen: 

Th,eade• and Coppe. Rods . 1 I Power g.dieni Spe•- Tocli con'rainl 
and/1-pel 

Con•lusions 

IMerm•ce---••beb-g• U# /1..& 
PODOX- 

a•Alo•1- }086 
'bout o dil'cre' chollenge to the pow. I +D[D) 11,167§12 

.*em, hence NERS' * illroduced new F•+2•(0ll13$07. 0B6610 

Id code requifemenis to rn.nimise ,hese *1 A•1*11£•L-C•-M 
ri,61• Ihis popec, O CO•Ple Ol the ininimum 
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Utility strategies to eliminate or minimise 
safety incidents and environmental impacts 
by Troy Govender, Es,om 

Eleclricity utilities in Africa are laced with numerous environmental and safel, ch£.Ilenges [1 1. Some of *hese in,lude 
public pressure (consumer pressure, lobbying, voler prefe/ences),new siand grds a nd legisla/©n (Cons/i u/ion, 
ISO14001}, new business oppor,unilies (anracting and reicining customer5, reducing, re·using and recycling 
maleriols), reduction of risk (financial, legal, ecological and reputational) and eihicol or moral considerations, 
given Ihe //rent salety concerns across industries and the /m/le change and environmental crisis. 

•hese 'afely ond environrrer,/1 choller,ges pwople En.,1.nmen,¤I care 15 0 Inw A paradigm shill 
ore heightene, by octlvilies in,olved „ -y//rpoo,peepledupoother/. i Tiuslrionlrcl=kwliet=q©odia{/ 
Ine di'ribution of electricity. These /·ealening needs such es foo/ shelir oDden•romentalperfor,nurce 
include employee and public iriuries oid and cl©Ihing hs, henes7, transaorenc, disclos•re 
foili·ics. waste hozordous ond gener® • t=eolth ond sole,y issues ore rel/ed ·c 
disposal, w/ fe interactions (collisior, ond anc are /lenced b, the ervronment Cor·rol·laws. pccies, direcllves „™in,o,cns, 
eleclrocutiorswilkinfrastruclurel, 0, spilgar be-5,1 1 1,3 qual,+Y of t,Lr any for nen 10>b compols 
leaks •rom ele:/co equ pment, herbicide irnpocts cn •ie neol•h of o notion or Highlrust re¢ '•res Ic·• confrols ond vice vers• 

(and i# obilily lo mmoge d w©se cr,d per cde spilloge, the remool of n digenous 
epiae mics) High Ir•t Is nbch •rore de•,rable •hmn higk anc prole cled Irees, habilal de5trudion on d 

cell. 3 

Ikedomages cc Jsed lo ser,sili,e o· pro•ecled • lire ore ./.1 or eth,col reasors .hy 

a,os pc /:ularly d,ring oll have cons-ruclion ond c respoid. Employees hove Flrustis 'ack ,€, highcor·rol, will be requ ·ed 
lorrdies who 

moi•tenonce rely on hem In ury I 'ctivilies ]2 o· I ./= hozon.s + ou·roge. 
deo:1• of on enploves whi e on duty hos 

Sale•environ.en. 1 management for renching ron.equer™ 10, for, ies R,sk finonc,/. legol end pli/lity risks 
In buslness/Indit/ and commun ties •,zords Iniuries, Ilclities, Invirormer/1 

Mor,kind 11•50..d,anhof :hedestruc·IM incideits. Safety ono environmsmol noragement 
is nol abcu' the w"agenent 0 /e work thro•gb ce,elopment and greed. and 15 Ouircge· meclo corn[Tiunil•, :lovernme« 

someling enviro•rren• Iherelore obliged ·c do positive NG{3 bi response • •0·ety specia|ist Inger, or 09 disRolisfoct on 

Airan,meltali/, but rutle. abo.,· the *rthe envirolnen '15 A con·00.5 risk 15 directl¥ pri,po...01 to 
c·ganisction c¢f,lro||irg it. acf,viTIes wi„, The business dr verg for Improved safet, end ¢he .!in·: of its h„/ Grd o.,e Ou-98 
hove of could lead fo safety ,/,dents/' egvircnmen• proaices include. 011 bemon.gedlhfoug' beter.elotions wi¢h 
accidents or ha,e o nego•ive imooe on . commlin,·lesond • •611' all•·nkeholder• pre......g. consumerpesare, 

'I3 lobb•ing, int wencir/, voli,4, etc , Shilling the 'cus roni •he boltom line 
I le 'riple b..0,71·lial'prclils Eoriol Business-ds/menvlronmen' • Ne' stoncordh Ind legislation, I g ,·spe> isibiliht er;vir09fnefl•ol core•. challenges Curstitul" OliSA. NEVA. efc 

• Sense of corrinu•i. • New businessopportuni¢ies' e.g clrucirrg 
There ore many ·ea'Dis for bus,ness'5, ond Fetg,ning cu5•omers, reducing, Conclusion 
including e ectricit, ut Ii/m, 0 r/pond to :he re 'singo. 'cry'ling 110/riols 
sofe/ond enviro•,en·/ challeiges rn South be 1ng¢ consul•rncies, el decide h,Is wit·lessed o remo/Dble 
Alric' i41, some 01 which incl/e • Reducton 01 risk, I. finonciol, legal, pu6[ c cwokening There hos Deer, revolution 
• Then'Ture olodivi-ies 0-electric ty 'li ties ecologic' ond reput/lion. I (publlcl•, in ...reress Ind unders¢onding I soil 

clen lead lo a ronge o{ solety relo•ed on© •nvire90,8,1,·• is•uer„ o gir>wilig sense i.. es/falli ies 5wLI• o• slips, trips ond * Etlicol considera'vor' 0{ i.ge,icy,.f owled./0, er,viroi,frartol fclls, eiectl•ol cortocli•ciaerts, metor Slralegies Drotertion is not le 1Jxur• Of ¢he ricn, 0 velicle occlderts. animal infe ©cllons. real,#ion Ihot 
etc. we 3hore one, fin 8 ta mol i chollinges for 'cfely ond 80Ah 

ond 8 / / M o.e 
• re'ponsible for wfo Grew Impe s on 'he plone' such en• rormento muncierrer,1 improverrer' 

1Cppe,•5 to it. A as g/bol worming, ozone depletion. intheelect·ic,4, ndus/ ¤,elo. growing nunioe, ot peoPI' 
deser,lf,co ion, wosle, pollutcq, 

- 
o m or'ry.zen•f execut:•·es, give·r•nent I M. ke business rn.re affeclive or d I. 

pop*ion, deslruction of foresls. •Il|Ing 0-ki 6, religious eld/,6, 5ofel, pe•ormor•ce crld en•,loimenloi 0/3 0/mollsl' 
01 ai,mo/, over fisning, hozordois Irrood r,lore occeptoble - ore Deginning b recogn,se ih' 4.81' long· dle,ill)I' w•Ir sc¤rclly, eros.n, I. lerrr cir:,5 und ' uct'v,•ies c„d e"irrormentOE elc Identify and 'Bolise potenlial oreas for 

safe' und envi,0, mentol good practice conservotior ore malually dn.pendenl, noi 
• -here so sprong link b""r pove' *I• exclusive solet> and ·he env,roomem When • Change •tradition'll monogemeri 

o breadwinne. from a. i,"provised prcctice mdresslh•sene•,chellenge' EHe'·ive mcnogeme,• 0{ espel,gllyuitl•ligPterbudgeis enY,renmeot' 
comnun,4 15 iniu.ed or killec whiie health ard ./. M issue; entailie 
*Drking h 10•illy Is left de.1,1.,e le I Ensuring .lety Ind criv ./me,tal incl•,sioi· d EHS COn"/.rctions into corporote 1]{x}, s,Jffer the d ,/ 11,1, degraded tore witoin 'he orgolisotion ogal• a 
mimments: dernaged environmenk Dockdropolo high ,•sk cuWL,ree•teflC||y 
mecn less nolur•| re5cufce5 lor anc *en,ironmeritalelhic. poor Conbruede'Pu•• & 



MENAAR & ERWEE 
PARSONS EAD,Na,M rr,vi £ 

BRINCKERHOFF 

M 'ie' 4 61'/h imr 6·nli jo 

INSPIRE C dip 11 firl,/ i he·w Jeum, Ni 
Johann Erwee 

CREATE Non,•Revenue LO#rudlitks ioh/In@envee.".zo 
Ini),>%4:•neN{*% Utility billi ace©unled for Z i,ir MI•'Sli•1 ..tps QUI Meier Fingerald 

OurVis- I 
piefer@erwee.co.zo 

REVENUEPROTECTION ENHANCE 

mir i iuiumwmeN Plel CIOele 

f?• ful.8...1• piet.@en,le.co.la 

Dirk Jo<obs 

dirki*e™,ee'co.m 
PALACE GROUP 

Tel 012 048... 
Fa*012 *-*0 

*Imu*envee..0.- 
va.·r*.plenuarm•.em.co=¤ 

-»t| Thembalethu Engineering 
gRVICES R.E.S SM Services (Pty) Ltd in 

==Ma= 1 61% 
g ENERGY MANAGEMENT 70 
I WITH DESIGN SPEACIALISTS 

ENGINEERING t.im,il·.' pa'£'•·i ni•mage/· 
Chris Smit Pr. Tech (Eng), MSAIEE aiu' -4 

Id'i£'Mpux. 
·........."uwa• an. 

POBo*1247*Millillve• 'Wy LA'G. .. ...# O 6 CapIT/v/',8010 infruslucivre D®wlopmen, . 8„,ai. 
0 .021426 2242 Engine«4ng m,8, O • /-1.27#»: p#/. F. 021 42•2241 

wide range Of p.;eets • B./. *bil,: 082 564 0698 
RETAIL • E lail res@lin•.010 *eik'ili/}A·c:nt. 

C,1<2004/Deall/23 

..1*1/1 i./. 

t'ell:(17)i82)48•.6201 
F.mi,•1: %61,ding,1,™,»111,1,oconi 

•ullilliliu)(•,irelierN> 11# 0 
Z 

LEA[>ING THE ElECTRICITY DISTR,auTOI. INDUSTRY 

/4#/I * E 
---V-V-V-V- r. 

-1 

=Cm,!@!il.[=3,m*al•u:muu.le'mt--.- Z 
www. ameu.co.za CA 



I 24thAMEUTechnicaleonvertior2013 

Serious incident in the Boksburg area of 
Ekurhuleni Metropolitan Municipality 
by Dove ..iese., 71:crho'en, Mfpropoijkm Munici./. 

A summary repon on ihe invesfigation and proposals following an electrical incident that occurred on 
11 March 2013 01 0 swi,ching 'alion in Boksburg thot resulted in ihe iniury of four council employees. 

An incdent occu·re<d on 11 Muic„ 7013, / 
cou'ng seficus hiury to four Ek ur|,len i 
Merropoliton MJnic,palty IE,•MI council 
emple. 

The purpo:e / 4,5 popu is #ape what 
ah inlerrol deporlmen•QI investigation ·I 
feam deternnined ·c be -4 the couse of w 

ele'lric/l 'ciderl I.loccurred ir Ihe 
6, De'.4,1/ on 1 ' March 2013 et D 6 :<i..· 
opp,0*irrotely Ifh50 on Ihe corner of Le,1 
Read ¤nd Kent 51(eet, Anderbolt Bokhorg. 
when %'r %mbe•• suslaircd senous 
ourrs whils• alenp•ing Ileslore le electric' 
soppl, following 4 2 5withg•,r {f•mrood ir rr 9/ n *-1,1gecutagell 
'e Ander' 10,80 

A ther, close,j Ine (irrim breoke, The circuir • The rose ,0,11·5 on the busbor side 0+ Ihe 
Invesligotior team breoker failed co ust ophicolly, causing o fire arcuit b·eoker weir! meted ownv 

Irstrveted Ihot •o irvesligote ¢he i,icice•* in,ured Elechicia, A. Electician B, •he The • ¢eon The ouloorbJsh,105 on lheinrel,vere 
cons.s•ed soecial workman ond le ci,san's os,iv•nt :,6 Tnt * r.51/4 cr il 1•e bustar "wbe· /4,/ uw ilg 

phe /ree men •hot had ju / wolked out c· Ihe e the panel :ogetl er w 'b odioirir@ 
• Chil 're' Ing'neef· 8'k'L org pone!5 wes filied v•lb in•bDn switch,9, slohon) ron bock ,1,0*he swilch,/g and soot. 

• 0./lions end .....once engir.ef stotion o.deigged Electric,•r A ou¢01 the • A....10/,1.05,0./Ted/nt.e·elevenl 
Boksburg c,Ell- wl,ich burloi,19 7119 saeciai workme,1 Aen pocned wher exco•ole' wos lounl 

• 5.nioropero-Ic'"sof{,cer: Ir be b urnl Bokshurg bc.AlroM g Ihe sen,or operouo{Acerlorossis,ance The trorE,•01 loir' & 
I<,pr•iximotel,3./i. 

• 21· ef 'reo er'Ineer A berim ser,or operglions ollicer Imiled,alel• n·ade I le trLPRI/9 'irne 
his woy Iron, home Ic +he gwitching stotion .........ble 

EM' employees circillt involved in Ihe breoke's #06 se' a' 0,45 
ond se<onas d ·he sarme ·ine called for help fron ord a circu,t Incident breu•er operoting lime of 
theemergen/smice' Alli-Id personnel C,045,5 ¤•surned 

• Ele¢/ zil. A - ./prox,nic,·ely 8 5 yeors -ewedenlergencyfreo•nenlottlesceneond . Oil from ihe 'ouli, crcvil oremker wa. experience were •,nspofted to dilfe•nl he.spilol• ke61ed . 'sulal.r ../.*I vol·age • Ele,1.Nor, B -Appron"/7 2 20 Elecircian A,uffered burns t oppro•inater•50% 0./.le....'/5/bla·ed. 
3 monl,5 experience (Helping o„in the I J h. 
sedionl bod•. tie .osoirlilled,•r,d Aired lolhe Oil.•ron o.,ocencircu,1 bre'ker/ls 

wed Ind o volue 0- Milpork Hospital kr treotinenl ond obsewelor 42 IN wos obse™ed. 
• Special worimon -apprcii.otel' • The Ele¢:fician B suHered burns ko hs bady He c,icuit breolte,5 0 f s/ , 6 hid n 25 •eors' mwice 

was wic# to #e Gly,4/ Hospiral •no•C·,u•cur'enlrot•/1509. 
• *Mison oss/ort - cpproxin¢te ¥ 36 7.873 I 

0,90 pheo Pmnsleged o :he M,Jpork HacjtoJ Yeors' se,vice • 
for treotment und obser•gt•0,3 The special Thecolci•ored'hollcircuifwirto'he 

4,ne of • Ser,iof ope/tions 'Hic:e· the /u wos 9.208 workno, suffered bum to nis hond;. arms kA 0 40 MVA 
#/ mer wle 22,8% npedonce 01 and fore Hewo·.Ironpelo/,G4rr„ood Sequenceol 1 events 'wassupi'•r/leswilchingst.& 

HospiIci [or 'tnlen· id obsfihon. The Ile#'lle,//. 
Ele Ii,cion A ard Elecfr:,cri 6 were CCII'd orhsor s cssisionk,ullered burns to h;s hands Cors,der,n€ 146 
w 10 0-3 10) an woge in 'e Ande/012 He was •roisporled b 'he GlY'wood Ho,1,1/ 0958™ations mad, Ihe 

'lowirg m They !3 found thol a mediurr vollage deprned for,reatmeniandobsed,o• to be Ihe me ll 
circu,1 beoke, Kinre 

A s.vi•ching st:," S/6 hod o· eventsllisled •o •ne In•,de,•in 
t' pped. 4 rocked •e circu,+ br#ker Obse/aliens 1 1 01 March '2013 cal 

• and proceeded fo le.1 Ihe ciral They lound The 
The findings of me Irlerool Inve.hgohon n.dium voilog' cobe i. quest,In i. I02 

le circuil to be will,out a fouft .* I. cousing Ihe p.'ec·i(,0 -0106,ctec 5.... wos· ope'cte orid ¢ken raCked the CirCL.;t Ore[=Ker .flk) oper the ci.,1 breoke• 
*tk),1 • Theed circuitbreake Nptured ts /•Gnk . On Ele/ic on A inskuded the other to aff!.01 + De lonne I whenipwas¢loged Ihe /O/07 perso,Ine' rocked NU,e e:n ihe swilching station. Eledricion 8 stood ucuit breaker Ing • The moving conmcts on the :a DIe side o f prr.ceeded,0 tes•the culsice the door c./ 01 Ihe Bw tch,ig //ion, the Ihe c,·cu,1 oreoker were nelted. • The •ed 

spedcl •·07kna, ou•srde phe dcor •go ?s• phe o Theledconfacts/flhecir/breaker .,coled..........re 
feslipg ba•,eer The perimeter keand Ilie e•,rth and •he ort,•9 ass,5Iani wos core' on +he busbor side sno•cd demoge dLe Di Ine cable The loult most ilkel? belog wolkingtcwoidsoneoltheveh,cles. Eletln•lan to lic r. o f,] '1' beken core' 0, cn open wit 
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foult/wilchlheura/notorco,w or •0 paducer process. m. nond'e, Core bel" swilching is 4 lopper nrd'or such 
leoir gop. or *nsoor o...cle or 5/lice or 10 o chec<list / oe oHi*ed lotl•e wcll of e•el 

• TE' pesonne'lan "ked tie cir= oper," cny pon• 0, m"IMI. s• "Jess 69 /ion ond switr furig 5tnt '!n 
breaker inla pasition ond ·lie (id Me piercuionory fne'55 co•Pen,p/fid Th# is no rncnt,or 01 0,5ciplin• 'cllor to breakerw;losec Tieresulting r.-rusl ,r Forograohs (Ll '80 Cd,r or ony ouer being •ker ago,rst lim lour oe:1on5 n,Lid cirrer· :aused Ihe .h in Ihe coole -0 
d-cw g •oult currenl ihot is c•lculoMd precouj / er,•r IneasureS whJd, ine>r be fo· ·•, ,vear,r,g +he arrsonol prolectlve 
9200 A This fault zurrent wos er,¢Ug9 p<escribed, hove beer, roke, . mk ng eqi,/me„ suplied tc 1harn for Whe fur,dions 
tomelt/emo„ngcontocts©f le ci„,11 0/1 „ecessai neosu,vi berswre thoi,re Ihor,hey werepe,forming Qsd/ined Int'w 
*01 4,mbles,deond•hereri,King requi,mer•5/•bis Aco•cotiedwirhby slondo,acperolonld,ties,dprocedues 
ar• ihen {loshed ove, onto * ·ixed M'perscn innisempjoy,NA/Mp-'ses do'Jinentatinn T•is poinl %5 's/'sed I contads•flhecircullbreoker 

under 'ls co•r·o' where pjam oF mcchinery the c :p*rripriinnol peal·und solety • THe flied cortacs su51¤ ned conoge ord 1 .Eed, en:orcing such meosures 05 r.or be con r,ilteerner,nr whereconsensJsc©/|C 901 therose oinibeieen·he:,/3/breaker 
4 th' ou:bor cor,10'15 m•Ited. iie(e=07 '• fhe roe,0 0•hea'th ond 50/e•.• be recched os to '1•er ,cr or M disciplinar, 

ocion should be token One • Dle i,J·2,.0 0.' ieleossof energy Tne EWA Energy Deporments budget for view Nos lhot 

u.•5edll•sb•bushingloburno•*le Ihe ser,ous ond tl·al lo p,ole•liveclohing during Ihe 20 inilines Were then 2/2013 put 

oil lonk 01 the c, cu,1 'recker 10 "Dture f•e four th·ough Ihe finarciol foriher s•ress/tra Jn, year was ove· '4.m, on. A tende 
-he reat,ng f re destr¢yec •e c rcuil ci o d,#mi mid net be Ae correc 
6,eoker urd coused d. noge lo odjoce•1 i• in ploce s"s t¢ ensure th" on 19 the best 

111!rig to do The c'g.,ment ogoinsl ,10¢ tok 9g ponels ncluding ·11,3 second" ng, lhe quolily ond highegt ral 19 prolecive clothing 
d,5cipl...cior wistlic,101'ers ./ Ils' do 

prc·eclion relo,5 oic crnme*ers is supplied tc per5070 By ho,ing g contruct, 
lol ol.op weartne carpect protedi,e cloll,ing • 7,8 hrecese 'nia.edthepenon"] on ,·e irle con be / excuse gwen as to why the lor whofever reos•n eu d 0$5ume Ihot action 

• The circu/ breokers at the */I v specilled //ectwc clothing/equipn·enl is rol 
poJ[d nol De to<en and posE,Jlycortinus ne 

s•bg·otontr,pped,sok,ting•hesuppl,to supp ed lu•veorlheprotectveclolhing. 
s'b 16 

Depanmenial recommendmion Al .res'. -0 enlorte such i..... cs r.y 
Condu,ion of investigation • TI /1 lor i. sole pulose of prever Ing be lle'/5 // in tie lerests I• heol•h Ind 

Tbe iivestgotion poir•• to Ihe fc lo• 9, iritidenls O{ Ihis 1.0!Jie r, the ·uiure. 1,e wfely, Lhiel/ocling chiel up€ eng.neers mi' 
• rhe shor circuL¢currerli roting of Ge=uflve Monager. loporf Se.,ces, le Eend horne wilhou•puy, ar, persontioloac' Elecinci• 0,0 Energy be insfr•cted to irc Ji' breuker wles excaeded 5 jffic ent!•10 not coinply v.,th lhE in weorir,g o{ protective coniuidioD wilh lhe Di•eclor cw o cotaslrophic failure o lhe in•I•ce, ciftuit cio' 

Operations aid Mainlenorice. n the Ing ond equipme,11 05 0/Ined In tne 
breoker induction course/lroining reloted tosately, 5'ondard oper/lonal p/Iltle. ond procedulres 

• Themmlor·fi.pruuspidenoughdornage fl•i cid ond the gerera in/wchor.5, d|/unen/lon /.0 period of one Clay. 
to mil ·he equipment in Il'/ svii,ching ooerolionol procedures end polic,e, 
*0:sn •rsuimbJe lo•we An 

fo . exisling nd newly u•idillo•ol opoointed c JILcem'hotell sto# Tleed lo be 
• The 51¤rldb¥ persor,nel ornile,1 ·0 'ilise enplo•865, *Jden'. 0/rertices ond made awore ofis th•1 shri,01hey De i•,Jrec 

le lersonol 'fotec·i,e equipment co·droi ·or5 1, tha electric® mh, eigy 011 dulm d the, ore r!01 v.co,ing he requ red 
5Jppl ed I .m for •he AJidlon5 thi depol·nent le approoe ·c s,rnilor proteclive doll,Ing Ihere is c 0065 bility thal 
they were perforning. incidents workmors co•penson- may nc· pgy lor 

• Thot/ortrie solepurposeol..... the.... Conlrovenlions m derts 01 -h,1 nalure ln he *re, 
Pon 8 01 ihe EMM Freig• De,Dorlmen·'s t. ihiaf/ocirg ch I Coll,lu,lon apeo ·s eng,nee 

Genef.1 Inst.lions, Opefol,0.1 Pocedures be ,'strvcled lo feilercte end workshop , Wker,ever pos5161£ o I •wilching rrw•t be 
Ind Po liles, Section no 14, Substclior5 le wplling 01 proleclive clo•liing Ind dore reinoil• IThere ore po•ble un ts 
•ub Section 14 4 5. ord 14.4 6 -lihe equ pner,l as def,ned in th• slandord a•ailable •]t con De used .ele the 

operation.1 po •cies onc procedures 
lollowing· breoker •sel f dess nol hove documenlolion opening aic 

C!05 / COils.) 
U 4,5. No Alv/HWEH'/si.,thi• l' 161]g, 4 . Thot / /e sole purpose d prevenling 

eonning •h¤JJ be carried ou: unlr",s Thee 5 0 incicems of th s nal.re n the fulure, • Chief/cd ng ....c er..ers m.5· 

min,frJm of •·0 0800/ oresent M d'/;5/ le lou.cil be ins•ructed I. Imend donore wo•<shops wil• oll g..rl EMI 
the dix,/,gory orccedure ir c•derio Eilergy Depo Ornen•'s gencrol in5tr,JEI,ons, Ae,500 0,lde rs'Insiblepersop empower the •hle{/octFng chief Grel c•rai,riol procedure• anc policies 

14.4.6.8eforecrlys,Wkh ng •inking, earlhIng, engineprilosuspend, wi••oul pa, ond I Al bto·F must do wri•en tes•s lollowing 
eic e,Aer MV/HWEHV or LV 1, come'[i out •/ mihoul d,/,olinory enquil· For o pericd the workshops to enguie ¢hey understcnd 
....le ..e c'lling .....pneo; 01 one week /ny perBor thol coes not 

comolY 'll le weor,/g of le re.fremerfs of ihe proleclive 'perofiorQI 
I l•. worn ,•der 011 c.,i•i5•onces clo/'Ing Ind equipmel, 05 orocedures and del. polcies with In spa Fic 

OHSA Generul Safety Regul*ons Ihe 90/dol operatio·,01. es Ind emphasis being pur or safely and the 
p<oced ares docurnartof i.n weoring 0-sofelyclbih, rg'equipment IIi 

·2(6) 4 omp;oyed'' nof requ're or per / I pe•so• is J.oble o write, u. 1 'lib con I I. Ir ·/ sole purpose 01 preventing De 
or,r emoloree •0 wo.k on•ess 5uch ,•r: empo,·ee an incde' 'Ihis noture in the lufu., doned 

I ire re®,red 506·4' equwinem 0,6£,blp '00 me' aieo eng,ree' 1304/") be • Ar, #04 member Fou,?d d .%·eer,410 
prcv,dediolern"'/soronroinef reg'/ora• istruaed lo ref'/ishthe 5¥41¢ching 5tOt,DI' required protective clolling,equl.•ent 

4 5,•.itchgeor ccpoble o{ witisknd,ig . lit Dedor. Ing * losk musl be se,ii 
•ePM ..... gfernpjoyeafothe,r 'Ills,20.Allul..... hu,• I imme,liotel, withoul p•, for Ihot 
*eeS . ./1 for tne sole pulose of prevent,/5 dayoc panthereol 

alderts 01 this r,Mure Il the lv•ufe 
Seclion I n.toct Doll 8 Joiliesor il·e chiel/o€*Illg chie{ area ergineers 

be ins,rueed fc compile 0 6gsic sclel [k ir,;.im·, Me·.opolit* Mu·„crpol,4 Als fo. (ls is re•sonatly· proclicob'e. ro' checklis c'"ion'thckshe'ld beh,ken /01:9994302'da,„ i@ekurhulen, com 
pe,mi•ing Iny emply€e •0 do ony .VO,k 
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Distribution automation sets network 
standards and smart grid roll out 
by Tm Specra 11, S-7, |790. LK or, R ck S . john. lucy 5. Pchgeor. 54 

The challenges of ele,trillcalion 01 man, new and exisling distribution nelworks are * lhe guip ol lhe evolution 
of the an- grid. Utililies ¤re charged wilh meeting ne,work pe/ormonce measures a•d improving net#erk 
in|/'slructore whilst la'ing co• down pressures. 

Distriburion wom lon lech,i:pes will Feeders which 'orm on open loop nete« As u·ilitie, rronoge o more,:ch,•e distlbution 
become on rtegrol part 01 nel,vork ns il'Js/.Med n Ft j o·e able lo mutucily relwork.hordl,ng Inored/¤ r. 0/,verilo•·,s 
des,gn,and will/Ilgnmitli mnv s,no/rrid suoporteocholher Forony cablelau't,lhe u„dintegrallor/rel€*oblernergYsources, 
Initiot ves Minimising ccst whILS· mantul,in' •us-orners dowi*recm 04 thai taLI• cO not 111ey will need 10 0•·erco ne aging assem as 
pe'ormorcs expeclu·,crm s ¤ di ving issue need 10 .ail +07 repa rs bece,se they can well os introcucIng n" Insfollotions Ind 
whic, con be monoged by a Nged opprouch be reconnecid t© a suppl, by switching facd tate o smcrler notworc Illic Jgh ferne·e 
c unders/nding Ihe ne/ork und crin ng Ihe ne/ork orourd Th,5 meons thul 14 urd outorrot,c con,ro of /v dewn ·c LV 
ou. Minof Imprevements before malig ram'Im oper poir· Ch/P] swtch beveen Ils'olin·Ims 
politiolly herinvesmienti. the »/0 feeders '•iII reed I be ' osed ./r 

As these ner.vort:s becorne morc dmmic tl•en 
An approach oi downs reom discon nec·im. .Ing •outornellon reuc, nottl„.9 supply ond nemo„d will become 
swi„geof ord.0/lorou/rnalion,:ris Ir, rrde· to monage on ccive distributic 9 more / c. issue as an incie.ed net.ork 
cre discussed in Ihis Rcper / cm e Frn„ I ret«ork ·here is o r,ed b dynemicaly copority is ric· ck·/oys ovoil¤t,le The use 
means ofer,honcing o distnbution 9ow'k reconlga grids to help reduce losse:. 01 distribLtion ,utomo or ·c mon,ge lf. 
This opprooch offords Ihe •lexil)!Illy br .uture increase ele/r,cal headroom ald to le-·veld< 7,0'"HIC'ent¥ In arderto rraxir,•" 
upg,odes prolcing on .H cle'll smoft grid Irnprom the reliobility. Dyro. c network # *al Poodroorn m[I te•orre rrore 
roll out. reconliguro·,01 :o/ributes to these ihro.gh impoint However, the benel „ 0- ine 
Au·emotion being oble i glift the .hnic/5 NOR, red, Ir• ·he Iriesfnenl rrusf be grooier Ihon #p are an enoole' cos, of c 

c *oge reduclion / di„nbutior, networks nun ..r of swith no 'ctions iorid travel c developing ¤ dislf,bulon outo·nohonssiollor 
The ke, decij are in chooting Ibe r ght pe isonreljoind. 'wiudiFIrer Tioc Drolles Slagesof au.mo,ion to le e'p//c !1 ulsc .Ill.. defernen' of outom•]ton po,91:inatba•elhe ,ios• i,ipocf 
ond olso hoving the Inie5tmen' 1/ appropricle pr mol *.J Na'e r4of in •cs. 0,·eme,ki•• means 

ol ow,9. deFerrul o solutior •usf ./ res'll at each ou•orn©Non point lo prow,{de Iha his *nulc 855ent,all? be the locol *vion 
ri lork irio a mast cosl·p·Ir: sperr' 4.i 'inologr o p/duci tive solution This requi,th of Ihe sv. 'ch This coula he on Qi,ionio•.c pl¢ce] wing in suffic (unless ./.dords ert d,54,Dul,on ore in nulorral,on solohen schernk, aneutoms, cchorgeo•e· 

Drop©Mionol lo the n umbe. orid location c The ch,Ilen/es of reliability s.heme rkscouldfunclionwilko•·¥i™licoliors 
Uders, ¤no how * ore dilded in order lo I the rol room 'liho igh Inecon!·©I 

Thn :J roll *.i,gas focing U'J,ItleS In bulcing pro.ide the best oulcome v,guid red# need +0 be 'ware, •nd Thus thi5 
incdcrr clertricol distilbullon ne#' •cheme could N.wo·k fir Qutollion 'clinlqL,el such as in·bet.veon Ihe ne' /0 is ho' In uchieve re loole power del,ve' 51,2* 

chong.over s.he,nes, nul• ial otior .rid 4 15t loweig Ihe cop,191 ond ©peralinal 
W dele<tion i,¤Ial,on ond . loiotior •ndeorons LO•ts Tlle,elore, effed,ve coJ,to• in.estment 
self heoling)*illbecomeon ingrolo,•M of slrotegietor. needed}D rna•rne Ille assel Ther™•nual|, 
•Liure operatedritgr•:in network designs However. *here will Ln,i{R'VU) 

,&,f le inslolled elpme,1- oric k odd con be some 
be Ir,lell,ge ice by wor ofic·co] I lipping poink Le'wee,• Ilie ¤uioniolion oulomition Id conliol in G c" effeclive faull 005soge i,clca-or," i ir,coticis The intensity and ·he benefil o vlilit• ·eceives from Inallmely monner FF 15 0 device 1,0• g ves Qi. indic'Tion os to inve5•ing in automation, Tie t Dping ROint rroy 
be d,Heferl depenaling or // dwiribution 
network, le ovailc. com/*.096 

i.rost Lcfu. und the s....1 whirt' Ille /1 I 4 --*--1-6--41 'JIL -LIL ;5 ir C JIOma·ing t•,e,• dislr•6Jlion refwork, 
Source Sub A Sub B Sub C Sub Different {seders no' Mie diftefenl D Sub E i 
bwaker 

chorainrics sucha,lood, length, potent;o| 1 9 
confedions and jourCes of gerierotion, The Sub F 
design 01Ihe MV •el,·,ork pl€,y5 0 5 gr ,•I••ilt porl 
r•t or, ir ihe cos: of ihe ovet ne•ork bul 
al»howle'llorkpe,ferms A'.diolle/der 
supplied qi pnmo fy5/41,06 &51,0 n•ethcd 

If con[%1./ar'olteno·,ve 5uppl¥ -Or O Source Sub K Sub J Subl Sub H Sub G 
faull ort any one •,on 01 coblp, LUSIO,lie,S breaker 
dow,1/raam o· that {oull ir'us' A.,1 (or lepoirs 
to ke mode 6elore 5upplles :ull ha ialcred Fg I Open ./me#ork 
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Lucy Switchgear is a market leader in providing switching and 
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Secure reliable communications: 
The backbone of a successful LV smart grid 
by Ardrew Good'hom, 'jin Ubs 
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one reliabillt, 01 the network. / we are la obbin miximum benefil from le LV smart grid Ihe network has to 
zuppo# bith tommond and con,rot us well os Wormallion Te,/9431. Thls pape• examines how le<liures such 95: 
operotion, and malntenme. mel mowlement nmork planning, thel, deteclion. custorner communicotions, 
tarifi slructures. load management c.nd malihing impact LV smc,rt grid neworking requirements. 

The :mon grid M being driven b, the g ob¢ ' power will be addea i *he // p]. The comrr J,· c*or. Indynorric.ituohons. spaed 
rleec 01 ut,lihes 0 9d gover wner,1 ic inciease depo•mer I i rliends to ircrecose Ihis 0,1 has el re5por,2 5 ver, Inportont u 10 -hereforn the 

be obl 'IY to boodkosi irfc·mu ici' securely 10 'elic/1/4 ord Ge 37 1//Me o 'c•get /42% 0{ re·.build ,.2px' l. 
If constral•ed <Ott .i hirion, olloccied 10 /,c'u'les [2) Only 200 MW molt Die port as wilh crie imss'go is required 
fronsn·,55,2 ord ge Brolion Irfroslruclure of Ille L.Irre.1 renmwobles include gric lied Ir,treosed dis•ributed micro generatiO¢l 'rOF 
9nG vor,oble r le-nit·ent ge,•ero•ion k}in storage Th!3 rreo• thctlhe o ..... mi+S solar, age,ng dislnbut,on Intrastrudure anc 
rerle-c,bleenergy/,Ircos[ll TI • : coul•led gererot on capoclly is ·orioole oid h @hly chorg ng wd pfoiles due / chorg ng 
wilh an inc·eosed vor obibly in derro. •,nomic . wal /5 wasted li not urihsed •andord,of I*ingond increcsede*/izat or 

The focusintheul,iheshosmo,ii,beeion 'more renewcoles carne online Ihe focus 1/Irecurelocolcuilrol teensJ. lood 
the HY 0/ * por.lons oi the grid This will/ve tocponge /.removing /wrd m#/I ord ovol 're• 10' 01 le I b,Ic mer This local cor rol -Jsl fu•ction is i. pal be-58 ,+ M beler 'Iders/od, Ir hines 01 conR•raire' s ipply -0 maiching evrn,n Ilieeve,lof linklgi|L e W th lhe cent•I 
'gi,ticallY Implc• 10 "lilement <]nd vi/li osina/ to /p/k ..cl and ..r Iheir conlrol. The i,itegr•t on of Ilie W ./. e str,legies In implemen' Irind 
lework hos Deen lorgely limited lo the -oil moc'ing 'no, ore curier,9 *ing piloted Operclionsandmaintenan/ 
ou•oteledroiic. rs F,Jilliepurpose601 

nc ude real·time peok pncilg 4 I. Iw© woy Oplimol Ihis poper Ihe V Fc 1 'r,0 is de.ined [16 the operal,DnE anc ma,•leronce 
·ipple l91 ord '€5,dertioi demord rwike str*/. requ re rec,·lime ieedboc' •rom •ortion I le ...on nehvor• ifoin, lid porlciootio. I10]. This criorqc +0 load Il e LV retwor< tc locoke tie source 01 fout 

r,cli,cir,g, the . Ironsiormer una exter,di. malchirg hQs huge impQcts on.....ing durrgonoulge Foster .It.......In i,10 rge ris·orner'• hone (Fig 1, -orn.un cotioris oro•oLol• because ii Torce' md localis/Ix leods to bet·er fesponse 
The Impactof renewables the / smort grid to be £,ble· 10 respord 10 times In grou) foults Bler demiqution ¢ 

ch•ng,i,g evc•ti l. eul·lla•e /, r1ea• re•I· Icultloc¢tion during ini•iol CJsk>,rercor*oc· Histor,tol' the moilrit, Il ..h Africas tine 11 also meon' 24 'f. 14 5 nort grid 0||0*5 •or •u|+5 gene·./micoocily'u/een modo on cuslomer pianiseE I up of cool exter. 1/0 ·he priale homes where the be idenlif•ed ord C/sd do••,ig ihe in 1•/ lired Ind noc'e©f pow. p,on,5 'o, pfovle oad5 ore sitJaled T•,5 •05 •i'ec• Inpacts conlaci * Ig 21 This ·ed,ces call o,ts a 5 'ble geerot or'copac ty Th,5 means ino I on sygern •ecurily, dela and cusiorner 
in fhe foce of constinirco supply,he Fo"is h "ve to be hc ncled 6, the eld Aol by 

privocy and ul..ely 14 not 1·nplernel. 
99*ing locon•foll,9: wd red w •ng demand up tc 30% and ollo..s fo,ter reso|ution due 

correctly con .lfectgrid rel,¤0,11/by c. usinq 
De,lord peaks d,Jrng winfur url ..ly to prooe· «toring ord reduc ioi in "no few t 

dA, 5 in 'he ocid" d,ncle re•pense tould' colls Reol·,Ime feedba.k Irom 06hOO - 091,00 0/ „CO - 211,00 reqoim 

and driven primolly by residental demond harse¢ =ustoller corrmlin==n crn}und a patocal ihot 5 JpDO. -Ing I olorns 
Elj These pecKs ore d wen hy 40//old dy.pair Cto ,«ag or 6.Ilmi it,quiresc 5•,wp -ron',theurdeil„noneh•/f tair,9/06,/ 
der„„/ /co·• ir.lhe LV disfribuhon 1,8//ik audil ·,0,1 18] This is pall,culgly Imporent nurrbe· of device. increoses fhe underl, ng 
Ttditional peoking solutior,5 of pumps/42 vivere c idomer con,necled ac·, ces Incur ne.vark response time olld loudi especia IY 
ord gui i.,blnes are expens / 'o build coll 03 tho,.espor•I gutomolic/4. Secuily when locollog group oul¢5. Tne me, ricrw•m 
and concepts suchas idenlificat:on, outhenticotio, Lised „i tho ©per©fe nsic, 11 end ne*or< lowers o 

orIC non repudirrim become C'llical tor such conlrol access ic /:e Jnderlying rle,wyk Wifh i,cre¤sec cor•-roint£ i. supply likel, In 
con!,nue for the 'reReeable fu•ure •Pe.8 1, 
in•reosed Focusonresicertio de,lo•d side 
•or•gemem IDSM Gric stob,117 requires 
•0• •he DSM de.ice, irrolernen• Tehuole Na 
<7 comir Jr colior ·hot co i suppor rell hine 1.1 >- 

conlrol [lr,ictioi„ und 'gedback. 

T•a Sgh Alricon De* 1 of £9er€, 1105 .Cab. evc41. 
:crnpl•led k•© ro-ds ulthe Renewable E,14/ 

••IS•biluD•• JU•9 80, 
Independer,t Power Prooucer Procu·ema, 1 DIi,nbutiol 
P•ogromm• (REIPP•P) ond is cominving /I,/W. 
will, c M / found. Jnde- Hhis progromrre 
1850 M'W of wind and 1650 MW 0- 50•Of fa I The'©c**rhel.•Mgrd 
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is imporfal' beciuse mosl rondom ccress DimMbution CuNomer 
ne.ork pro•//1, col opse uncer heovy load [wpar,former 160:k .1, 
Heavy loads in opera+,cos und malntenonce 4 4 
newrksty•,cally happen du,ing *,ts'Lch 
as'oup...... 1,1//re,ul•cr•tro| 
ne-workstend to ,<4ever, oursty ro·he.t,co 
conslur I troffic 11 . irwrolive #••1 wnder 
these condit cis le ne•orK b/me ira 

'cr 2 Rea, .ecusmrn.'n,rwr·*•Inksi,lus feedbodku,ed,·cu..ercor•inm Ihe 6/d #IWs deerministic •cy onc •¤t the IhroughrLJ| 
c le 'ialwork Ind Ihe rusponse i.. co 
not collapse. 

Il tie co.municaticns cod ...ork - .•,poc, po.er lkM:•-/£ ,_•j' ., ..... 

•rp C• |**Ilit allcw• lor eus er iOU|1 1694 10,475 500 10 56 EN300220 -Ing 

locolisoNon Thishoweverison!•Fo5•iLe,1 173,23 - 173,28 10 100 25 I EN200220 
the node# lhe network confir Jcll' moi,lor 4/3,05 -434r. 10 10 N,ne cN300 220 DIgil' 
eocH c·her because thelink be•ean oevices red ition 

mu, be,noperoble dur 19 Foill cond-ions '2533• "1*m- ' to - • '9!e-," -0 220 111=I 
Co Iccalion c• communicoliors o•d power 868.00 368.60 None EN300 220 LAT 
0/„ or belte¢ mapping 0, te custe ner 868,70 869.90 26 0,121 N•ne EN300220 ·• LaT•i newarklink(CNI) aspec,01, ,rdercl·orgirq 861.-56?. 500 10 Nore Elloc ?90 'T 
dist'ibutontopo|ogies Thpio |LC01!Or,0|90 I 

clows·oraccur•M map'ing'f 111'Ly grid If 60,70=8700 411 jilli Norm 4 EN300 220 •T * 

tl e nrtuorktopol'gy,& Irocked acc Jroleli then 24.0 - 2483.5 10 None Norr EN300 140 

Iho lon el comm.In Cotions con be used +0 ••re T Go2nned•wer;lo,ds••5RDs. 
occurolelylocatef•Lilt5 Inmo'munic,palilies 
+e cus·erner colit,gurot c9 below Ihe LV 
Ircii/ormer 16 lorgely uncvcilable Everi add .oriable deloys dhot interfere w ,h CN[,ribirn/ion 11% s inlorno-,un neacstobe 
where tt isc,a,lable ·he 27 Of).# poi- e,hacilig he required mill 5ec:end =* kep' ·•1 16 dole during nehwor'K nionhen€]nci, 
s,mpled durigg •he tell Ir:,1 crir duclad by ·irr ng info.not,n. new buidwek The quali# of /* cop.wred 
Ul,1 Lobs s'ows thal tis orly unou· 7596 by ,oruol procems is usjoll¥ 10. Evw Froudandthelldelection 
·]CCJ,(ile. More accurate CNLe lows'or belter il o huge efill s ..pe9ded t. ensue I 
moinlenonce plonning cs •ell c: beller Foult Froud detect;on *,res -crbrote high Inpul quolity during the ir,licl roll 001 
locotion and shorle· mpoi due lo ir©re w i{,gurotio i monogement ond :Hange 'be qL oli'v tends to cecav OVE„ hme ¤uo 
.CLUr....chingoffield/0. irocking It requires constort cat,ng of Ir, netwc·k nuin•elance lhe only way to 

20nf gure: porometers end /* levels / reliabi 14 oblu n the inforrnalion 1. To ensure 
The 'eliobilily of LV sfrorl grid is crinco• securil·• 0,¤u,•d chonge marigemen, Users ihe underlying 11*ork mo .,iorg crld reports 
10 ,/ etficient Ir,dion -he _V smal grid ./ *olde...........prope. 0/ ilils ou,0./* I..quils tict . 
ne"5 k impicmen} suii,c,ent mech" = ns se:u"*, ijecsums £ mi'e wi•h FlPS 200 I 21 con'municatons Re•or' be w loc/ted w" 
to enoble :t to funcion ichubly even when unri EN 624£3·2·1. Il ircludes proper Ie power cls'ribition rel•vor< Ensuring 
'e underlying =rn•unco·ions chogrel is iderilificohon,outnenhiction. non·rep/iatior 'hot Ihe one'gy bolonce Inc· 'Lbseoucm 
inherenti, unre :,ble ond do•/pucke- tarr/r deted,or os well as thel, delection con be performed v,ith I 

oud,·failsorihe,/duo' de,cas. Ber·]ve Ic»·· Fuke corm probabll,11 requires thot As/ monagemenl and ne™,ork se¢Lri• ls,••lishcende©vourtie n-ork phoseinformallor olll,emete,Ing loin·sbe plonning O.1 pf<>Meal Il-,1.lerrenlohon need|6 +0 SL..pod iracked accuritely I, 0.50 ren Jires occur, e 
Accurole aL Trocking , requred fri, bo# those measures m ensure th© conc unce of clas ·c ersure proper .chron,5otion 01 
network pianning Ind c5sel ncnogennert ties,sternasomhole CQ,fvlclte•tiolneeds 'e meas•remen. Thi5 requi,es lial the 
BeMer CNL ollow! more o«Jole Irackirg ,© be glver, le s,rern securil•, 00.14¤rie9 Linderly,rin commJP;Calcos network be Lhlo 
Ind pred,chon I ne»,ork and liondor™. especial• where +here is o hond over o· lod 5rributeond feporfontm ng„i rrinotion 
loc,ding Accnte pred,cion ¤llows be•er esponsiblltiesifneenVern C¢mpc,enis. in·he.ilisecondrarge Ensue,iiq•hoto•ergy 
planning... I......builds .... •hell is dete[-1,93 vil-hin 24 - 49 hour5 04 t 
lecking req'ires>eofh ro·loc'flonorreiwoik To min,mise #he window hor Goud, the 

er<•rlng requires ve Y I,equert moos• ·emen• 
and power ret•orks ond energy bolonong deployed oeviczs reed '0 peWorm regulur 
to ell.ure row builds,.issed poir s, phose oud +5 of ·her own co/,guration ond m,:h f<5 mi•u-eirter,gls) Tkiuls©,ocre05eslcod 

01 :he uncer, ng corr,Frunicctions nelm,I 
..es ond 01!·er network topolog, changes Ilie resuits '0 0 cer,lrol . er -or chacking 

ge /racked Fner•, boloncing ord Fikase ond verificalion ugcinst ce/ral y /ored 0/ Phy,ic/1 environrnent 
h·ocking reouires rn:Ilised accur' e lime 0/!sed corfiguralions Ty!]Ico l' this lieeds 

rbu·ici /0 be oistributed bc»,een thi field */ 1© be do,e ol 06h[)0 und 24,00 T* h©Jrs T lopolog•·o"helY c g no€.ork i,s in 

S©u-h Alric© is hietrch,col 
Th,• Typicoll• s iequi•es emher I sepe.le hme rouge riqui,eG le reh,io•k protuu)lt to Supeed cing 

mo„15 lee/5 0 number & W translormrs buch as GP5 receivers on e•ery de. cc or 0•sh, ind Ii,cr,•.es•e-rk koff.c 
=·em tie W ·ranshinner' . numberof overneao /. Irderly,ng communicoilons retwork TI ell dehection q·quires ererny jolancing c· or underground W aistribion cobles ore I guofowee Ind orovide occurcte packet 

Min@ when iqdcos#ir'g #imesynchrunisaffor supohed enet, •·,!Ih co•surned und paid foi rur, Al poirlls uiorg Il c cable o disinbuiion 
pucke,s N also requires th/, all nodes ,n fhe energy -4 Is fra ondl• fnethod c' re[,obly kiesk se•,ies o nurroer 0. SUkp|y ©01[IM |r 

Bom 
50'ne LV d,stribution net,Mork rexhable detectil€ 'hefr 1,10 8/ark om de·ec¢ng everheod 1 neg the lik,r,iber o{ supnlY poin• 
In / s ..'e hop 05 ./PI hop letworks ond idell...ele,glthelt raquires/[,C./le seri,ced Trom a single poles ./cill, to•er 
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Frorn the w or pole, 0 caole or cie'll# B ihe 5 requirod,Jrles•the deviceoperciel 0 ging e ch¤n•el given the %" enl loT 
wires runs io ea'h ino ,·idvol custo·ner. In one of le currert oper ..n.' Thes' 50 .2 ciorne 'lion This melis t. 

601,ds ce deineo .e physcal I.*t o{ 1. di'Jtl.11 In rig'/lors puolf,Ile' :©rn/ele deF o,ed ne/m is requ red 'a 
1/rostructuie Inpocls the i 3•90 [MI (See shgreabo•d,ill olles'Ar h. 25 kbos. c e M Governme,il G,7. icarl' 00 

-able lechnology 13 o. communic#. prolcculs SRD equipmen* i. ·he 2400 Mliz bo,it. 
The rnoximurr length 0- the iable r.,rs is Cu·ren•ly fhere is o mimotrn belween competes 4,11 olher equipment in ·he some 
espec:al > Irilforont os ,1 inpac ·s .'I·ether EN, SADC and 'A . g' litions i. regords bond -hnt & regulitior s ullow 10 1,unsrrit 
ihe underly,rig phisic/ /chnology nee' 10 1/ the ugge crd oll.cation of /0 0, much hgher power .Jiouls 1 20 .W 
employ"mult·hiprc»,orkornot VJIIi·Pop 863 - 868 MHz noii specilic - Mge •nd 500 -W The mall wmer absorption 
"Tvork'dewosciebond•Id+9- icrease device ISRD) oonds. The reguM's st# Ircquer y of 2450 MHz h loculed n the 
•ecol•ple**to•ohenondmoinlenunte 190+ 08 SROs ofe operated on o ®n· middle of le band This moke, devicei 
/1 le uiderl•ing corr. unic¤I,Ins notwork interference/ren-orolection basis This oper/,16 Ir le bond very „xepible ·c 
Fig 3 shews ile. di/nbution 01 mox,murr makes 1,1, rel,obil/,7 01 such n/zor'< 0/erseweothercondit;ons.Ti,slsone/lhp 
distance oe/een LV d rribu·,In Ir¤rls/Frne,5 diHicult to en.. Lisien belore tai< LUT) is rec,sons -his Jond vios origincill, al occied to 
ond,uehee •oskforollrhe oc•04,7, d/Ined,r//3002201,9/ oic'Iscurrbl:f# SRD,osi,wosdeern/, "sui·ablelorlixed 
field trial The moxirrum disl•,ice rcqmed 'he col¥ rogu o·ed mechaiism to •sure .r..ve links 
by single hop ne,works is roughly 'sublp co Dis'crre betweer trons·n Iters in the 
#e ke ·¤ Ihe furthesi kiosk hecouse /D hands LE- 5 cqi opplicoble c 11.0 The Udio FrecJency Migrol,6,1 Finn is5ucd 
.....'F more thai Ine c. bl I 'lii I.'r 365 ./7 5..... DIr/,cle...,remels I ...A !18 lends to m,grc'l lid ./ 
+e W trors·ormer 0,09 uw* In opposile where Ille dity c,cle is high ond ·here h no •o!+hele.erfrequencies*/ re.hibultor 
directiorstominimisecoblece/ondrr•,nise .hnnrlelsatic, loods to ne/.ly cargosted moli,leco•mun,collolin kineGn'n*isling 
""ge H the underl/' cornmunicaton honds -lie 169 MH? band reserve,1 fo, Icensesirthelowerbonds fo,exdisivepcni 
prok=J w,nt lo gy©,d icke/ collisions 0/ mee, modi ig js crdy lie / aciommedote to gre¤ speclrurn will be mi•roied ou und 
heow pebo·mance degrodat 0,1 Jrder !00,1 
due to mui'iple nodes troris<,illi 'g M th' some 

Maximum Distance from Mini-substation firef tie nodes 0-,5 furlhest to Kiosk po i'/ c,• Ihe 
nework need to hear o,ie onoll eL & Issue 
cppl es equallyte .dio 0,•d PLC r e»,orks ond 
,$ krov.n as lhe hidden noce problem I 1 550 | 
beula*e•viron,nent 

500 1 Deployin€ c comfrunlial,Li,6 11' Mrk for 
an W smort $ i•pocts on regulotio,•s 450 | anc stcndords outside / Ihobe confre led 
by NERSA. These ncluce th Elec'¤nic - 4/ I. Comrrunicohors Acl ,136./2005 l. ICAS A i E 
responsible leila ng regulolions Inlermsof 8 El Ihis 0/. The Ad re"las oil commur 2¤ ic.1 . 

newor, bbe I censed by IC*5A, Th" 2 300 il--- 
seporote from the licers ng & rodio, P.C 
or ©iher stectrum Cu·re•·ly a nelwork co9 5 
be exemp'ed from licensing ,1 + i' 250 -=-I- 

I prilute E 

neiork aed p incipolly for or irtegrolly : 200 • 
•elated ,© •he iiterrol operation 01 tl•e 
newori operator ial :Section 6 40}. This 150- requifement meari & Ihe nek' must be 
cw pled b, the opero,or and does r 01 corry an¥ 
troftic o. be'llf oftn rd paries. 0 3 lec•/5*.7,5/i-'Vhui•,h.er / f....1 

di,frrbc·on k,cl in 4e k Or . reG 
Underthis Acl I CASA 00 publis, reguletions 
ind,e go•·ernment gozelte Qroud "Approvol 
of Tipe' Ihe for net-o'k *icolion old cull,inlitot,¤n Veflly idin,il• comm.nicoliois 0111.- ...140• . 

equipmen· 1.51 Section 35) ICASA hos Dous I &-6 •.1.1 ..sol l- 14 ..1. I • wh' he hc' I. 
published •Regulation5 ;9 Respeclof -echi.I .....? 

Siondards Fc, Ele:tron,i Communt/ions Aud t and occounlabili•.••• WhM did,be p.i.n 
Equipment• •171thc,determinethestandords C•nligi•ration rn•nagemant do'.1.1• row'polo'4/*liheron¢igu•d? 
the .lecomrrunico•iohs cq'ipment has t. Mainlen¤n. -- 15 the secu.......'.. 60. comply.0 

*i./ Perionn/1 pertor l' Ind -un19 nullf,i. le s¥5+emof 
Rodo liminull'lanclronS/l 

*c' -8 environ,- 'j Pr.on '4!,.*019.' In terms of Ibe Ele/ronic Cor,mun,<chols Acl 

(36/20051.0,1 rod.0 boaed Sy.ienl Ind communliollon* proter'ien Ar' communications .5 '0/ro on. proled ./ lon 
4'ire o rodio equiprnen' type opfrovol Id84,pon S„lem and infoirn'her, inlegill and 'rn¢:1 8* Imp,nng 0/ p-F 
ced:cate to be issued be-ore beillg ollowed '7-/#malicio. cod. 
to be rrorkited or sole Ir oddil:on a specti 11 •01,2.8ns•se,w•,•reouJrepi•es 



I 24#hAMEUTechnicalConvenlion2013 I 

new licer,•a5 will oecni rie ncrea51ngly dilfic. 

to oh·oin 

Ne.m.; bond PLC 

Currentiv norrcw bn ic PIC,s iot tgu (]ted 

outside of Ihe normol reou,rements for 

CO'pll C g W 11, SANS 222 211 ond SANS 

224 l22! ihese 510•dords cove i.dialed 
and con dudede.ls.•lonsebove 15C 

vondard deo c with 10 149 k/z -NS kHiand 

5-•dordisSAN550065 ' 2012ml W9,!st 

'Ke PLC. ystem • Attack 
le fo,wor d 01 this 5•-ord regen.es Ihe bond 

4,0 500 khz lor /,tr use 

I·fentl, |owcotgrid te,• ivertea Ind octwc 

00.vercoirrclion de,Ices nosel huge 4 It 
ro *e <150 k}zoon, due '05»45222 und 

o her regulntions onl) :over, g emissions 

s-arnrg $ 150 <Hz 

In Ce,vir¥ due ·c Ihe irtnfle·e'co being 

exoer,oced 1·orn sclor enveriers. •h. 

regLI®ricsocceoledonUm•r¢' MLn•!Ca| 
Fo 4 La,eringr,50 w,< 'merkM<s,1,•06'il,ecv44'bie'che 

files' for 03·PLC coero•,9g .EIng •/ 
prof es(150-480 'Hz) Asncres©cr :rT,es 

cn Il,le h" Irend / kely i<> spieud le oter cover secur,9 req"red for smon gric!5 The ond IG,erng ensuros ·hot tr•e,· ellects I ·ni·ed 

USA ha, loken the leod in t s orec .wit, the and reccaroble Audit 1/.15 ed Foper 

pal,shing©f/,6727/28126]-'Guldelines Q,therticohonand,den, ficationthenen,ure 
Repulabons o• •ber sea my 

6, mort /ldc,be, ge urit¢ Core to,hese tiotthe ·esooisible p/,con be,de/Aed. 

Elecmnic Con·wric/uns ond T/150,01 gu,dehnes ore FIPS IFedem' Irlormallon + Is erika lie'ke ogonls#rl Iher kike' 

Acl, 2002 [14] covers iss,es orourd hocessing 5tor/]rdRI. C){p•rliculo·interest c=fior / ensu•e +ot Ilie perpe,roicrs •re 

amd 1-octions :5ectioi, 20). 8 
r F/5 200 1123 th,4 cull, e·5 Ille basc /004· -.th 0/0-op.i//4. Thefe mv/ be 

specficcll*,rescniefu c•:amr,lionof•he minimunsecuril requirements-oral led- conseq'encBs 'c· one's ocllons or Ihe er l,re 

•Bsioken 10 ersure the or:v•c¥, I./r,•0 infoirnotion system The= c € orokcli nto sy:lern ·al!5 •pol 

5uu•ce c id oulhMeticd, 01 1•or,0, tior}5 ond 
Aree oreas. 'se,5, ner,ugerre. ald 

Exis'Ing AMI protocols 
dal' when subir,N . electrollrc evidence orotection and orc ... •n Tob'e 2 

. covfl (5ection I 5/ Its defiritior 01 SAN'EC 62056·21 'ecir:,1, meter,ig 
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soclolondleclir,&-pee" =cmpfum.sl. end nee. / r©minunic/e wil m.. 0• 
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in Icwerovailoble bandwidth orid hol rollic 
v,0.:Id be b WB,9 reS/, 9/ in c •000,reme ll in• 
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betler response ·irres becouse on overoge conle/·inwhich odeviCSKSUS. /•** 
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5,nceprocem an odded benel.· 141 1 a de.,.es,ocal f. m le ...... This allowed le crimlr. 
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and there·¤re greo·er xolob,Illy To 0110- foi ./ 'tect,on of los· cied t lim,1 message• 
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How software adds intelligence to the 
smart grid 
by Torben Cedelerg, Venjyx ond worer Blockmore. energy or,d ndus•ry enojyst 

Smc n grids cre ken as a combination of te,hnologies, nol iust the power products and s,sterns fermeg the 
physical transpor,alion of ele/trical energy. 1,11.Ination te,hnolo. such as smal meters. odval·ked SCADA 
systems, foreccs,ing lools, business imelligence and many other examples of modern soihv/re solutions are adding 
sma,lness lothe power sys,em palls /1 tomorrow's smart grid ne,viorks. 

Tke ·eacer will leorn fforn examples deal w pod,ced ord reodily ovallable, (06 dep cied • in,lovel,on ncoroor<,+e iew fechnolog, 
with /e oper/ion and 0/imisalion of the b, Iheones ordze·05 n Fig i i. Mony utilities os f comes ./. in ./ ag;le menner 
Grrol grid bul o sc en example deoli,g already ted¢> experience on o.,alancfe of ¤nd recoglise possibilill/5 as addi'Inno 

k owledge is go.ied Irom curren· 
wilh th, •ricrter OEset management of le dola, most 01 which s simply sto/, 6,1 mt mple•entallor, 
eleancol nelworki The loller $ of special pioper,orocessec ThevalLableinform•on 
inte-,Ince il is a '" eviden' 47 of ty ng is zo,10 p ed n the dolo. butrot made visibe Theg, £DJnccl.enis w |J enob|a ut,Jities 
investrrer·s in le nel·ck lenterpr 5e osset or /4,0/ 10 the uldil 5 This ;s where to ,/opl collc6orotive, re.onspie and 
rronagemenO wit. 1he oer{ornionce ot the snion grid sohwore con moke o Inificait 6,5/ bwire55 mode|s tha give new 

asse-; os meoGured i. safety relicbili-, elc d,Herence ed, vsed correctly can ILri• the mear,Ingtot• terrr'smortg•id'- ImdIng 
(ne•ork operoNonsJ mossive cmountof 1 4 infc inval.•be th:e energy lor'.morrow whik prese•ing le 

21.,rori nent infom,0*ion 'o o. exumple / %10. forecc:·Irig 0,/ nelp the 'lili·ies n r,nolly making 

be#er business decisions ond to mes·er the smaM dole man¤gemer,1 i5 .,sed bY c u·,lily in •ntailigeoce 
Eup operotion ond ownership 01 torrorrowr. will conc'Joe ,his ooper b, showing In order# / srnor' grid:. y Jr ock the weollh ()| ILPW 16, 
hoiv Ihey Qre using 5ohwl. addin0 Intell,ge•" Ill Ilies .e in•estlng in Gen•ors/nd mondorr 
to their currenl ne-,•rcrk operotions Sinoft grids <ew,-e bol Inlelligenl po.ver The ./ From Ilse se,=r' coLpled h 

s,i•ems os well as Inle ligent system supmor Smort grlds are dynamic and indusl' spe' fic key perforrng,•: e inrlic,110,., 
hisls quile o ch/e ige br ·he in•ormarloa .h l/'slry. /9 orithrrs ond exisirg krawleage forrr Ihe 

'i .le,s·on'r whal these choi(enges de g ba„ / increc: ng sn·irl grid inleil,•t,•ce 
As c result 01 workbide promotion ond ,s o firs, 310, bu· w,ot ore le compnnent' While E g dato is oflen la Ked about ir 'rms 
irweslirwri'ingreenerle,gyosow•'tr•v,/ 010 blueprn,lor,•5Ier the chollenge, 01 of 'ell,•ence, smort ut lilies will be looking 
sustainablegroMA,nihecemond{orelectncol lomorow•ssmc,gncs? ot torgeled ·Inio. Ut, lies wil' wont Ille dolo 
erergy tomorrow'selectricalgr dsreed/be Howte,hnologycan enablec k .... .cshons ./ . 
smorte• thon those of lodo, Why is this? smarter grid • Who' do .e vion· to /0.2 
Many smcr' g ni, unlike vmdmono' rerorn, 

• con,o n c larger Fropolion of qlne*ble Where do There'relhreek,¥compuren 'thollorm -he we need lo leom more coou· 
the grid ord 1/ 1,Inct.ns? und disfibufad generollon wi '1 os w rl' orid 'uer·in• fc.r The r,lus' s.,c.866 ful smad 0,/1 

solar p,•,er These new sou„/ 01 e Ho. energy c·lemo•rol much dowe •rust Ihe dok ard the 
prod„·por cre mich more unpred,ctable 5,slem: -Ahin • Frile#"nce unlikkliglheweoth ofnew Ille gr,d; 

since lhe, are depe,d•n, on the elements a olong with m,4ing kno/Age to • HowCOourcust'Iners··L,•theinfo•olion 
10. 4/r produclion ccpacily ond cal,abr/v ori•e Kions ard outomatior ·.e 'upply ihem and how ok> 'lus' 45 

Dod tior,Qlly,-wes enoug' lo simply grecict • ./.g?•Or' Optim,seleentree:ectriccl 'cowliat/,soyweoregoingtodo? 
the lood und then &,zo #e pfod.chon aue chah in o responsive orn] i '/901 Comporle•+5 withil tr,e grid ore 
occordingl, Adcirg a dimeision by the le:.Ins,ble ...Iner m :sing ·hal would & oply more onswerg? 
infrodudion I •·ojo:ile er·erg, pieduci,op I 
6,5·ribu,iw grid leaves c chillen ge Icrihe 
gric operotor: ro operole their nelworks under 
In» more d•,omicond cnonging cona nom 
Pow.8ow.0,•wslonee•or.JI, m.*.e 
d,·ection ard ompl tude severa, k,nes over 
/ e course of c day, puling securily of powr *oo••o•ob \4/aw de//·oare:,IMst /41=1 
Sli•I poi,fic,005 •re pul/ pressure 00 'e 
indu" lo grow its fleet of green pcwer 
sou•ces, w•ile 5fill <eeping mriffs lo•r ond v 
n '|60 "ieosiri pre•5.„e 'or 0 /gb 4 and 
0redictable % sery,ce 

Chonges ir Ihe powe, 1cws o• d 5 rib•tion 
nework. ,s „„ one trra# gr d challenge 
Arclher, and perhops one lar s more 
urgeol to resolve. Is Ihe hugeomountof dom *i ..I-".r. wi#id,h 
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, How much do we dor t know -hav we hard, 4/ 1/ c i sic, 01*he g·eoter pic•re Asset health 
do,0 knowl aid g c/l Utilities today*hol ore inno•,ctive The.olueo{Qutl,4,sver, muc hdepende 1. 

• Whal is,rie ne,• slept abou• 9·nan g•id so'uN©rls dreom cbcul c upon " Mis. Men, ut I,5 slf.,g'le todoy 
better Moret ord cond,hors ic· cuoli*, of As o /1 4 con,hues . drill into the with I set of ossels Ihot •re nearer even 
life ond lull• suslo,noble s¥slems lor eldric doto and qa n voluoble insights M he posttie,endolliedolo and 0/1/ mone, 
r•gourcos ./.pply'l 

signi•icor=c of applied inlelligence. i• wi I .oplerancrdles' s 'ut ,/10.]rlous "prolorg le ..prrel 
/ bar/, 0, income B'"hose u/i'iss unlock "swers to Ine obove ouestiors ble#:progmns Von, off'e moinfenan. 
ore gwore *hol Ihs prob er,u of todoy m,t ane be able to *t progroms ore still dore n 1 1„me based Up¢8 5,IL•tiOnS thot ore 

hopp,Ing within le grid bes.....morde.oreochleener. manner,onrihere{/elheopHmn'/5¤geof 
needs and d·eims of tomorrow. Vois•ETT I, the power ecu pmer, -noy not be ochieved 

/nteg,- i,hile doing 14e iesecrch ¤nd Inoly# legood nevis. •alihee is//*er W¢• 
the results from their Mort grid global Mony vhlities currer,11. working o. smon grid - ar ¢sset heal•• ooprooch to m•inteionce. 
rese,·ch p•oiect. lourd Ihol innovatior pro•ects ofe spend ng time 0, 1/or,lotion 
wes o deciding fooor ir successful bdo·Met maintenonce smort apprcac•es typico 2 technology IT oic operoho, Iechnology OT rel• on on cd·hoc m. 01 intorrnolion fri grid prc•ects E 

convergence Brending Ihesetwo tacknorogies mulliple sowrces like hm@ Ind usoge Dos -2 
toprovidelrue 'teginhe,isekoyl/I:epunle /wewillseellexf.·hethre/l•,or·ponents, inspecjion dolo, alarns from re nole sermf 
0. •conne[li,g Ihe dols• in * ne.or. In intell @ence. in•egralion ond :nnoialior a•e andinduslrialent/Drises/ferms All/s dal© 
additior "eint/'·lon©+11•etechnologies o|I e•en,1/ for b.ilding he holutions for tends//e· lost ir d,Herenloprhosiol silos 
prorei,es inid he ir" le,I fc fu/ "yonmge Arrarro• 05 srnerf grld ope IrceNels Oflen, utillties rei' heavily o. humar experls 
o le 06*ornaton lh/ conoccuronce T und Wh* are /11, iolutions Ihat add to 110,1uoll, re¥,ew this dolo, Idenify Irend' 
OT are ir egroted These processesollow smarl Intelligencetolhesm-grids? and address le risks of Ihe osiel pc/ol o. As 
automotion to Ike pla. withou' inle·vention •rore oltheseaxper¢s re.ire, utilit,A .ill peed 
oria clart .r ·esponses thet reqwre r,cmul The o'co, described will 01| /Kemp Iiy haw 

to ore•-0 Ihisexpe,t,50 's POM cf the orping 
"r ent« addcion' dec,sion· Mal:,ro o'ic softwure soldions 01.5 processirg rlok], 1 i rentenanCe dat' prOCe. 
¤clions tho, connot be conpleted will· Ihe mon¥ cases 06"¥ exishng and read,4 
eu frel ,„p,ms ir plorn Orce the precesse, ovulloble, for u Illes to lorn s,rateg es and Asset heath cer're merg/5 the sub,ect matter 
am,o,eg•g,•,e•5anc,herin2grolon,hg, e,cc,JlpoolF„melrilanagernprituswellri xpe/knowledge wl/ histoncol ond reol 
involves domers ond Ihe,· r/pon585 tomils ' 11 Operolior·5 In o rrore ©plimised 'voy. tine do¢©. By inlegra·ing K org•nisitions 
s.;ch (CT wilh / outoges ©· peek demonds ond le Se.eal ver,dors ore ©Hering operotiono| •echno|Og) solotions is 

in 

employee,Wielpthecustommundentand all menlonec oreos This paper will be 0•nonoM 'ChnologY ®, 0.200,501,0 

whohs da TJNs 'r,tiorion d cusbners desc·,bing Ihe gener© pinci>Jes j i :och b the obil 4 10 :01/lidole & v.oltli •;• 
and <le· 5·okei© ders data is os imporioni 05 le a,ec and will we e,omp es, nor'ercloture on 5*n |oods, no kets. Lnqpec·len5 
convergence line techn©iogies. Ind ilus•rnlions using **s trom and equipmerl sen'ors. Th• solul,on 

ABB and Verilix Other vendcr: m offer helps,denhly Treng vatn ,/usl/ lend,/ 
.cvalion 

similer solutiors perlorn,once models Ill using ./0 cooluic cecodes of norne. or 

Th' ihi,d ·IL nnovalion, 1,/d b¥ col. olions. howeve, the prinel# le experience IiIdirg o. mal/toilling rrti•,•I 
In*ell,gerce ond niegraion Innovohor Is similar The vt,ht, reooer 01 *ha paper Is equionen' Asset heal h ce,ilre doosn 1 IU5t 
whotledlowonoils#li ngonthemoon. enconged lore'eorch/01 $01'tionsere olerl le ul, ity whIii *le'lie:/0//0 lili 
H.,vever, to gel k> EN]t '0111. people had ovoiloble [Ind now IheY can Le opphed t. f Cl,0 helps ont,Clpot,· 155.Jes hefere ,he, 1,•• 
tosolve·heproolennoltr'.sing inspoce ,·5 wriq'€ network on'compony 'tructure. in'oproolems 
d ™en imiding F and relurning from toking inlo Lens,de,¤lion ampon, lanc Ir preclke, asse·heollb cenlre •ill lead loo 
the moon They hod to solve problems 01 network 5,ze) 05 well os busines5 impacts •·•te of knowiedge v.here . ..1 valucble 

mels are Top/d Ind ciegorised occordirig 
10 +/ r 'Lrrert stile' ond .pecled life¢in' 

0O•UN•» 0 0•,-- 0 0- 0 Proachye ..Illenonu, 5 part ©1 *his os 
An•h•ki £6 .-'bl•.LU €ummul,ktkNI• 

well as 
-W, ..1.e."n• .1-.:lnL•••**# risk·basec dec Mns of updoking. 

4**•-0- prolong„ig life line or e•churle of equipment 
... 

5//trined Theres. KPI.•h•t tis'reduclionilril 
M•t,•r " crilical 0.581 loilure 6, c¢ nbir,ng many 

'pes of ossal /10 10 /m ored'dive gid 
octi©,1,Jble deli,gerce orou,id the heol·h of 
CftICOI ./.15. 

...1 .im Using lis i./)ed level of i.,gll, 'ilies 
con Eake oction now oid prior,lise their 
..ponse uild iesocrces 'gon,56•,Qi s can 
oollmise "elr 7,01.,enonce spend o ge"Ke 

- - .3 liwill' AEEEEEEE} Inos' fron'heir ossels ond budge/, bu Id 
business cost,5 for repo•r/replace dec,410[•S 
ond cotlii¥'hee*Pedise d * "01, In -·der 

fig. 2 •sel reallh 'en,fe 10 Inike + accessible-or new emoloresond 
•aintenonceoJIGourcepannel. 

Nole I vo•Frf SM.lar,WGIeh,1•ftnnrr•r Repa• 20•3 e:m.jmcir•r(clku='.e• 
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Oulage life.cle manogerne. by d,He.01 people using vo•OU 5 compoyer insights of proble iihi•/ cre foreseen /en 
»ierns Soolirato#emp,wouldno·wrollybe mo.ing fol...1•10 Ihe:r..Agridneio.k The relchonr,Ip Ihe Ullry hos wil· its tomou Ikets illerriand thelle,1/ 30/ / dr.Icluies 

customers is ohel,ust osi nporiont os lhe see ,©w /!5 con besmone,ed upard mode 
heallh J ils assets C,stomers volue' re• •ble The nor obv,005 chollenge istne di'tr,bwled 

Inare & cient We 'ove done e'tensive 
(and,mpersvell 9.,w of uninlerrup/d *wable re;ou.ces introduced,n e. neor 

5t,Jdie5 on ,h1s togetner MIN selected 
e|ec/col po•ti c,/d i· bes/ /Inter,//ed the edge 'flhe grid./Lourge Ls m lo'Nu 

solufion oonnen anc d•wn o •op (Fig. 4 
for ·noinfer,or,ce rec;ons .y will •von' *o ©Mly Act, 79 1he discor ,•ectioid loads bit 
know fc. how Eng-ono beoble,ulrusi llils This Illu//3 0 40!col rocp •In the oossbl, 0!5¤ p,oducton sources [P/panels 
Inforniolion d Heraid lunctials Oerforned during on o'd smo ler w, 1,1 4.·rer'·o.s) mok,rg an 

outcgelilecyclemappedc••ne.-izortol even.oretonphictedin,pacttot//len· 
Oulage ianclin,f whelher plonned or -*b/,letieutlilideporn·er,hsuopo/ng res/ora•ronor ovig/ pionnIng p,•ces• The 
unolonred, easily stands ou· arnong the (,ob) ful<tions are mcpped on the re¢'4 me ciol/,5 & Ilie 001, ,/ vs ortiol 
Ihe mdrrn·cnI• ,]8 Harmed lask5 69 vertical ox,5. Highlighted using ditlererf powerfow,nutnowbeloken,ltonuounta, 
.peru.liii In' con rol roorr .• o mod,rn c©loursorelepoinsolutionstholoerform We•|06 50l,premuin, whenhoving,sionds 
u/,19 The d ,"crerce betweer, working with the vorious unctons. We ceo m t,0 'e 'the refriorkperic·ps stllheing energised 

=221733-= m anogement o{ cu-oges, both plor ned Agoil le ..ion / this is even ruor. 
d unplonned, h qui' comiticoted id 

operator knows whcl is 'anned Ind lies integrotiono. inno,ialive shoringof do,[, As 
;nvolves mqeps, peop eondexchanges 

04/ aid the c9allenge 'is ,; fo 0/,rn,z lends o gel more ond i ic- conp:ex t},err of ./. Woul' f be I nice idec i. .f 
the wcrk Ineehric regdlirBs ord budge, !5 ¢|•0 a rl,leO to build ·ofely ond ru a bc'ed 

Ill ihose In•tions /10 ore single .stern 
Ir the 1/.er insM/ce, oulge munlgeme' wamperneyinto le ws•em• mpcr,•ible 10, 0. ./Ji,cr,? There are venecrs th* cre 
I lerns of .em restoraulls qi,le nullug,9. lut.ges Oulle' mologement 

o boul ·edo this by inlegroi ng its pei/ 
differen+ w IN a much mo·e r©chastic IS 'Ctua||, ./. I . bigger 5Llieml {•|80 so utions ind /ready n the ·ege©rch ond 
proce' '·Vho• he t..0 -,ns ·he reed distnbution •tern 'Mini,•0·,9n whica is foking 

developme, I s•¤ge Of o s/u'lon de'<AP '1 " sorne Drinc ples le. Ilie folol fo cl'slrl'ji'lor moke quck decisions min,Imising Ihe aso pa. ir/ biggef PlaJre Noturollvlhe 
numbe, of •Hected cu5t¤mers Ai doirg 'dei, mon/ge-en 

poinl solu·ions con still I•e 6Bed os stond 
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Johannesburg's smart meter implementation 
programme: from concept to reality 
Ey Sicelo Xub, C,9 'we,· 

As municip'ines struggle .I revenue colleclion. the issue of ///rate billing and gred,/ control is becorni 
more and more impor,ani. Thisiallsfor intelligentsysternst• helpihehilling te."n 'o minimi513 billing erfors on 
te iope with the volume 01 additional custorners <oming online on daily basis. This paper ounines ihe approa r€ 
adopted by 4 Power, a Johannesburg municipal owned e•'Ity. /0 address current challenges es part ofihe sma I 
grid concept. 
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cloctric' ond with ihe un'rececen·ed rale tow"/5 /5 srnert grid. I' l' 9 ecessor' to more•lan sl.pl, pull,Ag a clever mele, an 
0+ de·velopme•t in le cil c; Johon ne #Ir reploce Frevollir'elecpornedfulnical eleclricily c cu5torner's wall or distribLI,Orl =I, even 
•ICCO Ag to the 2011 50u•h A-firr•r census me·ers used To irecsure pcwe. cons,irrip"un il t /es have o kigh··ech modem o loched 
81, the populalion has growr b, 37% ove' wit, 02,·anced meter. 5rno/ melers, Smcc 
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any smor mete,Ing s,sten. orid one ./1 
interrohonQI and notc,01 migrotion and oy,sl,Qrtgrd (51. 
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electric,•uhlit,0' 
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ru5torners, •.h,ch lecouni /, 

opcu(mut€,37'of·lroop.Iclro'ond 
anbule ove, 30% / Mhe. 0/ e.enue 
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• Light is security 

The future of city lighting 
OSRAM LED street lighting provides a -tle and costelfic,entsolution for illumination of roads and city spaces 

Light is OSRAM OSRAM • 
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1 Gyr 
li•ariage energy better 

Lanals+GYA Remote Access Solution for its range of PLC 2 prepayment meters, comprises of a three phase PLC 
Rimpte Access Terminal supported by Lindis+Gy & Suptalk communlcatians controller. The Remote Access Terminal 
has modularcommunications facily. making itcapableof being fitted with various communications modules iri the 

future This revenue protection solution frarn Landis+Gyr enablg remote aullhng and mon,toring. fraud detection and 
two-way communications with the existing range of Landfs+Gyr PLC2 split prepaymer,t meters 
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I i"ta|/5, warehouse monager. logionirrehasbeens' Orceallpoces•es • Mo..Il out impeme'llic, pin 
administrctive resouices· ore st.emmlined the pregramme will bewn ko . Ipdated SMIP too kit 

• Implemet'·lor pionning Ircinewor< seemoreberelilssurfccing. Irthen"iqua"r • C//wide m I oul begrs developed, doc Jine,ocnion 0- ·ne /11004mg 'nilesfenes 41 be •nderloker 
irro|ementation processes, use co'es for In cole|/sion. Cit¥ Po•·iIi I firm' 0/11/ves Trcris- +M IEE ./.9 ..inhons I business frolsdemloped Cit, Pcwer ond the nove Ircm H de oespite the chollenges, I iver, 10 is pushing the 

|• is impo-nf 10 %. /.the organisation SUPPO. 0'"nisotonint©oweli·needed'llulige The 

hos invested neovily,ne/ens,veM r„,gond * The Aud,to. Gene/'5 response to plon progforninehismode good progressin eighl 
morths, s contir'ing 01 0 " por •• ,]rd Is 1 ng up of bock end s'" m om Ilie pnrl cloieou 

1,410;ever months COn¢ 1Ling 10 -Ilie de ./ • Busine55 fhals 

• Se.u./IL.swithinlheorgelisolon Comple-e;ie d trin s for customer References 
• E:densiveb'"ress "ory'isdur'e experience 11 Cil, Power Metaring./legy 2010. 
• Training licil,·,es s.+ up Ind variou' Finolt,gn./Hof fiedardbockoffice [2] Goverwrien, Gwe#.208 R. 773 

pecole in Ihe erd o.end w1lue chain systems prior lo rol ·o" Bl Flee·...ulahor A. 41/2006 
trained • Co./|e-lon of D.:Ine. /•lol• pr or loill. [4] E ecic ' Reg. Iliors +Ir Curn./ 50, M.rm' 

• Set i ond mplemented the warehouse roll·O• ond .ndoid 0. R•ticull, on ..e• 

Inc fe|evont processe' * Additional onol,sis woksl-F (bus,iiess [5] M Me/•c' Remote Disce•nect Ind Lood 
• In/alledinre,·imcndproduction Jocke,/ ond fechn,cob wd mw one of Manngemell us,no 5mcrl Enorg, Mete, 

hlto 5,re.05 produclion //nrcre,cri w,kl n crm A.tehsed 3,5 ems inlegrolioi "..... 20. 
• Replace. /*.elers .......high I .m..nic/,o,i and o.less 61 R .*r Th. Challele ul S8iec ' Sm.. vo ue .tcmers •LPUI Aworenesscc.me* Mcien'q....lo' /*li.ed Meteing ¢nd 
4 Stoned Ihe bubines,// lood ••Magenant 2006 Confeirnrl Immed communication 

171 M/ 2009. S ru Meters: Comjn,colions 
Conclusion and key milesione for manogarienist·,ctuts 15sue/*d®8-1. 
•he nexl quarter • |Inpro.............centre :81 2011 Soll Affl'.. Ce. Gul 
4 il p oceeds. City Power p ons,c ho.e beller • Fir/ plarning *r mass rol·ol Co•-ae S cale Xull, 
tract on. cs 1,5 initiol resislonce to •honge • Comple'ion c- meter audi' City Power. Tel 0; 1 490·7320 
is subsidirg ord *e fourld©hun cr lhe * Busi•55 sign·/fl S*U|#C#ler(02/ 

SECURE UTILITIES - SAFER CITIES - SMART OTIES 
SMART COUNTRY 

SECURE MOBILE VOICE INTIC.R•TED VOICE SAFER CITIZENS 
SECURE MOBILE DAJA INTEGRATED 'OBILE DATA 5AFER EMPLOYEES 

SECURE SCADA INTEGRATED SCAC>A SAFER NETWORKS 
SECURE eCTV 1•TEGRATED CCTV 5AFER SOLUTIONS 

SECURE DATA STORAGE INTEGRATED DATA ACCESS SAFER 'UPPLIER 

0 A ALTECH 
MO-'IOLA / 2 Al#MWINID 
SOLUTKONS 

-.rn,nato=z. uales@alcom·co z. +27 (0•112357652 
Lincolnwood ONIce Park, 0 Woodiands Drive. Woodmid, Johanne,burg Soulh Africa 
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Bring city lighting to life: dynamic, intelligent 
and flexible control of city lighling 
by Don,el Goeer Phij.ps L ghting 

11 is expected lot ihe global urban population will grow by aboul 44-mill" people evel year. 01 this world 
populction 70% is expeited le live in cilies by 2050 This puts huge slress on resources and forces us to change 
the way weihink and oper/e cities We need to do more with less. 

ligh.gploys'keyrole r,Ih,stronslorrl,lill· Smorlgi,[i bou'lls' 60 louxing./.moler...... 
.% el worlo elecm<it, con;umpl who, on 5 Thesm.#grid :scom,9, The EU hasalreody budge, ,ov have New business,·nodels 
u]nsurred 67 !,nhfing Estm./5 show Ihal 5 uch - set 20/20/20 energy torgels ord m.,n ci,alities w Il performanrc conlrock o• 

around 40% / / Dulsouicing 5 is consumed 4 outdoor be required to bolonce energy orodiclion niunicipolsr,vices,ooaed cated 
lig hling This mcke, 1 Ih ing tne obviou s ola Ec. pro,1* r C·11110 P 'Ovioe 0 better se'ulion wi•h dem¤,id soon Moke swre ..ear 
10 'ton. intellgrol LE' igh'ing COD s"e up ,ghting i' reod, by c,oosing o future-proof '"rcos'OBOW".5 ip 
I 85% ond cen be u keY drwer in pushing //Aion lodw 
bockenergycons•·nplionoic /02 err ssiorm Who·'s more, in 'iddlticin ·c rpducir•g on· 

Budge' going cos's, he le·ol c./ 01 ownership 'f al, 
¥,ie need" oe olld oct/st Tile· Inlell,gentli 

will be Ir Ihe 'Liliele'llomic climle, Ighting ..Ilenl moly keyto your •ecis,07. 
connecled.energy/,cen lightngsolulior5 ./1 6 because nn, -ings .u moke in /,5 w€ need for a ./... future cre here minii, politics ore feeling Ihe burden ot 

10[*]y - +Ile one th"g .ve cai,101 04ord Is to e.cololing [lab• Th,9 is * +he Iline for regord con be red"ecled lo.vords rnoking p 
con;emplcling hugo,nves•menls I lact ci•¥•0•esole¤n-ure 

delo'/e,rimpemen/•im. 
yov're prowbly loo.ing lor wa/ to reduce Future 

Your chollenges the hudgul yov need to ·noncge your 
As exslil n i.struct're Irlestmells, mointe'Ince, lighi,ng bec•mes obselete 

Ouldeur lighling pieben15 non• 'Mellen. 
ower ond iergy cosls cr Mased Ad, leg//on, yeu frun 

lor c rr J, Icipoli. You need 11,e '* 1.. man. 

embrocethechallenue lomcveloinle liger, 
ofillum,lotiontomake,heclty,06 altroclme Cos,sm,yes solwhons -ho• con U. od.loge of smor 
and,rv,f,rg bu• you olso woi, ic be seen to S]reet lighnng cor represent . 10 60% grid lechnologies. These deyb •tght•••g be green. Thet means keeping up 10 502ed W o munic,pol governmer/'s electric hill lech'/cgies Ike LED ore o far mo.0 
*w ighling lechnologies, w9lch coula deperding 01 tie nin,upolit,·. size, the 'Hord•ble cohen Ihor,61011-rhigienergy 
pu' iner,osing pressure = your •unic'Pol se'llesi,ofie.Indlle'icency'it5,ubll. efficiency I. lo.g rel./....ime So 
budget. Mh le righllighting soluilons You i.gh'ir,9 hi' mckes It 10/ 0,1¤Cive poce to whe •, y<>u wpirclde t. [FD lomps i' makes 
con cvercome 'those pro.ms n,•d m•ke 
I s·ait lo moke ¢00 50,ings. ./se 'es' I 1,111/ ./re i. on in*client 

cil¥ more live•ble, to/y and lornim sololion 4,0, wil, h" you lo rro:,Imise on¥ 
. New bo·-ss •oaels Ss 

t Inabl'lly eler. Ind mci' tenoile s/.irigs. yc. 

0 With i.·c,sing cosl prenjre on capital Cil• Cal |Ook ;0™ill ·e o brighter mere 
ile (]f 'he o,ggest c•Ilenges fac•ng our o·lies expendilure oswe;losopefalinge*Oeic,luref Pepe,ou lufure 

8 le .ral'ing e..hosis ol e/vir/nin...ral 
regullior Aci•g responsibly towards '42 
plorief .eons finding Ihe fight b©lonce 
be•®en rree·Ing your •1/'s energy -Ing 
on d CO. •eductio, *rge,sond prov,dilig high 
quolily Jigi·ting #,¤1 con enh¤ace Modern cit¥ V 
lile It'solloboulconipe,ingforlhegreen- 
image 

Energy '-gs 

Lagislallon is p Jlling piessure on Inunlciliolities 
10 relew ell....i'g Infres•r/lures ./ 4 44. 
rrore energy derd light,r,g sources, More 
lan 35%of s»eet lamp lype5 will beobsolete 
by 2015,50 you need to 9/ losf. 4 1 
CO. sevrngs r u L 
Corbon neulrallty 'sthe al·n of every moden Y Ci4 12> improve your carbon foollint .u u .1,0 
neod lo greo.ly reou£e Ihe amount 01 energ¥ 
needed to M vour stree, lighlirq,· The 
chollenge is •indirg out which,94 1,91111/ Fig 1 :M»rr,rdesar nlegro.*ferA]•·ocnardil,o•emJI'l.p•o••mp 
..1.Ingles wl I nlc•,i•,ise,our CO, scling: 
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visibilily, o mior ek butor lo road solety 
1000. becouse driver, con delect roods,cle memeni 

/ster Ind 01 1 1+er d.sionce. Ti•¤I gi.es 
90% 

•hern mc ·e time fo slop, preverting dide" 
80% and serious in,uries 
709• 

Manggerner,1 
60% 

Ligh,ing *ur liviable c,4 Is n¢· o sho/·tem' 
5096 

- 1 T--73'J venture Asmo. peopeoic,Ls,nesses .ve { 
4096 in, ycu'll need to cdc eara capacilyond light 
30% new neighbourhooas ord businets districts 

Thecholle'ge 8 c'loose a solution " c" 20% - 

adopt ond cnonge k your cihr s feeds, 4 
1096 IhescalobiliNIocopewilk opidurtor,501,4 
096, A Glure p.o¢.07 I bring your c. lig•·ing 

12 PM 6 PM 12 AM 6 PM 12 PM to life. 

Furuie·proo# 4 2·d•di•,duoddmm•gs€hs*Jesc,- 
Cos#viegacy mpmentismpidlybe,on.rng 
anoutdoted.onceptonothelrerdislowords 

•2 cloud·bo•ed mice plctiorms wow•11 need 
to explore ideas yho• shifi Ike emphosis from 

fC hordworeto so/a ..shielcing youf'ow ony 

r advcnces in,echnolo//otmoyliopper „ 
•he Llure. 

Feedom Dichoice 

flifillit'll' 11I I 
Locking ..lighting inveslment ir lo one 
vendor or mon•feclure, ir•JIT not be o 
good ide' in the /9 le,rn T. 09/c·ne 
onv obsides In Ihe luluip vou'll need o 
|ig.ing utior thal all'wsyoul col.I 
heterogeneouslightingconlrolt fron d,Herert 
broncs 50 you love conplele *reedom 't 
choiceonho. youlightyour/,4 ['ee F g 1) 

- ID-kne I ...1 I Ip,•02 
5...... grows wi,4 you 

Fig 3·Thecivs•ne.•usem,/eam,eW•ncl,mr• 
Lities lyp col,y deal ivilh r,lulliple sys¢e·ns 10 
execu·e ihei• wor KII- The be• solu·ions 

NMJ,9'·in/'echno/gir•• be con,lecled 10 111/ smart grid lor c tie& 10 .do' inlegil' i,Ese .Dr,agemer,1 Ind 
acnleve EU Mnable elle/yloigels LED is ding ·hemc»e lod@ 101 ingil 5up•ort 011 11*·re oted workflows in o 

Ilgh,ing appl,cohons, including ©utdoo. The Safety 5,rnl:Ie end·10·end soluhon. Th* s...re 1 
of LED :tor¢s ot cost 6 Ihe ¤ ready *cieased ond will fghl 'ze I .. needs, 'fows 

Lghrger,/ironrler•IslomoKethemfeelsole withmw conf nuetodc along *th " 50 in fhe furure. 8uy rl isonl, in chong,rg need$ of 
¤nd wekoming is ke, to creoling o livable cily 

combination ,¥/intell,ge,3 ligh, your bu-es5 ond 4 solutions fulc·s orouno ycJ over 
hechoilengeist©beable.//midelghhig 

4 LED: w Il och,eve Ihe Highest possib e Ieyeors 

fO sl. it eoch •01,e, from fes,d,nticl oreas md 
energy ond mointenonce savings publir•pul.e. to ou'y *vays ond inls/,01 The Solution: Inlelllgent LED ligh,ing 
Ha,d•,ore und fT pork. lig•1 -nen ond where you need fo, in 

Why prec sci, te rigi' 1 eveis To rnoke the cill 'c ler choose for on lED rocd lighr,i,u 
The cosl u[ procm"g, storing and S/5+0/,2 for dnvers. Dede5.rions ond gidents 
tronsmittng inlormaton 's collopied Al Ar' in/" en! in LE 0 rood lighting he/ds 01 11·esome hrne, open slor,dora, ard Ii,ledo¢es C'ime aduchal effidenl. brr/le. crid safer fulure A s.v,Mfl 
huve m/sed Tbe result is o g mwih in One 01 //mo ar concer,ls will betc keep frorn ay,ven,ional te LED lighing brip. 
cloud·boied compul ng whlcH relies less & cily streels Iree o crip Keeping ligh· • Ircfeased / clency enio, 50 - 70% In harn and nore on 5oftwore and *eis high will reduce the security r •k in 89 50•ings and reduced CO. 
intell,gen, a•,uns. somelh,ngyourcilw I| indJS¢riol zones und business po•ks outside ernissioris 
need lo embroce office hours In ies,derhal ore.05 it con , Exiewded 1,41•ime, good LED systerns 

muke people, shope' "d oblecls e(•s,er 'o 10/ 50 000 hon or more, prov,dIng Newregul#s d,5,ing ul/, reducing anxiely and rnakIng anormous sovings on e*pen:,ve lobour 
cost' 918 people leal muc,1 30:ar ofter dork Ind Enaimmg Poduc Direclive ([u P) will replccement lomps, Thi' 
•DnlpC•03 •Ovour<,b•r wi,h t4e •5 ODO I accele.oi the move lowcrds moie energy· 

Drivirlg scfely 20 000 hour I,/Ime of most colvan•,onal 
efficiert!0lutionS More,h.nolhifdofoll/eel lamps 

larn,}5*,Ill:ecosole,eb,2015 Whol·•rnoie, Rood aild highwm solely w,Il also rieed . A /p rier quali¢• c>1 I gh, S Igh•le 
asonenergy'sing prod'" st-ligh:ing mus¢ corisider•lor.Dighquell ligingimp,¤yes ' "per,orloconvenional low pressure 
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www.powergenafrica.com 11,11 
www.distributechafrica.com 
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5-/, fac/1 6 e-tnc ty and -r *n-t o. transm on and 
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& Marter 
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b, providing lhe fight ligh· levels /t le right 
W' minoged light leve!5 an dernond, 

ge•flg r·}cr•mi,e; •jluninoNon 
d Bale/during emergencies, main¢e.once 

progroms or special e,enls. High quQI,Y, white 
LEDolsomokes•hecityle' safer Its higher 
penceived brighlnea and super,o- colour 

Thelumina•ckequippedw,·9 In 1. r....9 /' li I rendering makes colouri, shopes and people 
£„,-er!•fr po rar-rol er lighlin,09-,04- '1 7nD•c-ra•i.0!Je,hmgGPRS eosy lo dist r,gulsh. Imp,ving d"Ing 504 * In-mel ym I -he #*60%*c 

mule, co.n*!lud ieg•e•, 2-**r.. 01 •hacu•or-Fi.ubleloma•oge reducing acc denis ond pfevenling crime 
40000LC&•SCh ./.'ng/-1,24/7 

Well be·,]g 

8g 
4 le EN •*m 40»5,5 rt • f,hire co,IN,MmM. ' Jinked 4, •e-wA corneclroni Al,Ficial ligh- hoson impact on our sleepand 

noturo rhythm' which con olfec, ouf q•a|it, 
of ife Wilh inlel ,gent I,gh·,ng *u mn lirr,t 
ligh, to when crld *. d s needed. Ligh• 
04 demand gives you Ihe po•ver M upt rn,/e 
lig* levels bosed on activilies end events or 

»,4 dirn slieel lig•s to recie light pollution• So 
Yeu con recioim Ihe dark skies 'h' promote 
I heol. ./. sleel 

Gly beouNAc.,or 

Intelligent lighting solutions like In,ell,gen• 
L.ghhric" enhc/ethe *reets, sq'ares c / 
....i•seoch cityils uniQueoe,sonc Ity 
Ths,beoul,fr and inspife, bol•ing Ihec ¥.IM 
cr•se „·h••e •igh: or dr•mic Jejour sc m,5 
#oteoMraclive and inv,•ing 'Imospheres 
Erioncing i,Fe in 1•a ci¢y and giving nigj t.til,e 
sociolising more 500/leand oppe' 

.....1 

Slreet ligh·Ing Fie companies ore look,r.g 
f>r volue ¢dded seri, eslhot the, Lon provide 
I therr ./s,eners I./.g'll//Ing I' *6 A,i<Irinre•/cpin.ilec ,£[e•50•Il I./re.i•,eJ.il 
09 .... *of moong t• . more 
liveable th(ough intell,ganl sului,¤q• thol uie 

sodiur.1 1,gl,¢Ing n 1,5 colauf rer,der,r,gr Your cily In The most */,inable •cy So iou enabled bi in'or,not,Qn ord rn"mun,cot,on 
ond oHers mhonced nighl lime •isibilily. c<n mnimise your impocl on W,eer,v,ionniert 
Your road5 ore li• in e¤sy·to·see whi·e technology H orop,des flexible corilrol wilh 

and maximise your g feell Imi 
ligi- moking Ihem brightercnd scfer inielligent ighling /3 re'*ds tc Ihe '14 s 

i E/ended coniogbilit, LED lighl:ng is CO#SOV·•g 69ing needs 
4 1 cont/5 You 1 moke precise Intelligenl l,ging give' you b• centufy Evi•re proo( cd,05Nner,ls to brighlne• Ind monitor 
LA|ure Ope,¤tion wom 0 cen#oliscd ' ghling wilh Ihe mosl er•fg' eqhcler,i, livaoble In'/lige'l lighling is fully scolible w'h o 
control room 1/. bg Impocion ¤ oly, sol/ ns ntell gen' lighting .•gemer, #Mmic uier inler[oce thal con handle onitspecoleond oni¢soperot" could genef/*e p•ecious energy mvings 

rMillions/,]5sels. The m line sen.Ket Flotbm lor your mul.lpali17 v©u H also sove 0/ Why ,•te;Jigen• 'jghFing 2 *fks with - mixiwre ©1 rru.le ond rnointenance costg .ith lighrng solutio. 
Citiesunde„10/160/antagesolbro/ing co.exist,rg hordwore, so ./.mers ore 

thol perform brilhan,ly tor longer I dend 
Ihem'elves complelely F·Acted f.om as unique, beoutiful "d secure reploceman' cycles Ind real·'ime lovlt nny chongp• in 
plices. Lighting pl/s o special lecinology po" deted,oinlheevenl' Inleillgenl lign,ing unaxpected loilures isolio preonred 

lor eslobl,5hing thai identily But wilh re9.ic,ive futuie exlonsioris too. like •¤I lirn. 
legisla/,0,1 orid N Uil,led Nallons K,010 Lighhog co, ironslorm Ihe elly inko o vibront. beatieroola integrolion ih©'could lum lights 

1110· people war,1 •o Potacal. spend swilching v lo energ,·eHicienllighl w ling 'p<xe when lisibilily 5 POOL. 
sources ,5 h,gM on every cityJS cgendo time in ofier dork Bul it musl al:o respecl So•,ngs Intell,gen' lighting creates o Mique Idermy 'ne need, of ils ies,dents Arlilicial lig Alinq 
and translo- Ihe night Eene wilh ligh,ing Is ie&po/5,hle 10, I 9% of oll le ene.gy •ntl,Illgent lighting is o ·one •!01] shop 
solulions tho• also enhonce con also fesuh you. 0's consumed worldwide n green / 0 soluian including all /and conned,„4 
credentials night sky Ihot 1, 5001,rnes brighle'lhon i• costs, m•kirg t Much more co•telfective 

90,ural Inlelligent I ght,i.g acrli•ves the Derfect Ihon in house W m 81 ach,m,rig 'he 
Ses'O,Ocb,+ 6.,ce belween o bec// cily ornbionre higheit pcnible energy 0,11 mu,nlenonce 
Wilhfucernsobouiclimolechongeondihe andpreser.ir, tnedorknesstlo,make.our 50,ings. irhelp& you,/gel o good re,u,non 
irnood tho'our lie ond 'clions h,Jve on Ihe clnes more Iweoble youriny.slment 

plai•el. the roce for giells ./. Intlll,gent So•el 
energy·elfic, 21 44 lighting gives you F ghly 

lightingte/nology///uneedloilluml/te Aulornaledlighting/a:unisessofe/,nihecity Inteligoniligbting !5 or end to endsolullon 
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wilh o •ranspaien) 'p¤• 06 m go· *rvice ireosure and cornpore 111' Inergy usage of 6.3,5/im 

fee ond ro hidde,1 chu,ges. b mokel. smor single light po,111:, 311¤In groue' 0* ligh Ar,y osseM reloted ligmingeos,ondsimple +0 fory©u poin·8 0, eni,re cit, dislricls your query resJlls cre 

W in u deto.led log <li o yisial,•ed M 
Howit works Assel management •Op 580.¥Ing ti•,0 .• |OC•tion in ,cUr C,17 

"e'ge/lightlg,50dynam/, nle!,genlond inte]Ilgel,lightingm/Idohosupportosset R/kals»lemse,up 
«ex,ble ",10 bnrg 4 4 1,gh·Ing te ll·'e. Il's 111¤.logemen' Mr all Ihe slreet ligh•5 ond he wrill,gent lig'Ing :,slern a essenhally web.bosed ICT solution lot conneds light cob, nets :n Your cily lo· ore conriecled /0 consistg 0. Ihiee comporients 'll 01 *herr 
poin. cor,prols or.d cabir.ts will. od.anceo il Complale doto .els ore .mooned ,.,„ I.ed by nalwork 011[,ocions 
ligh/gm-geinenlopplidions Intelligent indmidua, 61•eet lighting os-,5 shav.n or 
lighlinggi•ess•eallightngse•,cecompon•es Q mop vie•. Irs a :ervice -th oowerful •rile#,ge,?f Jigh• ng web·61,9ed usec rieredu•e 
delciled. reoll,lile,lsighlintot·lesloisollhe 5e-,Lh •nd Ile.,ble reporling capabill•les Tne user./endly,liertace ,& 70Lr•,ccesslo 
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LED street lighling: current and future trends, 
South African standards and case studies 
by Don,d Kespe. 8/ko 

Publicpolicies, environmentaland energy •oving,#erns ¤re driving le /Dial take-op 01 energ,-ellicienl lighling. 
LED, or solid.slate lighting solutions are becoming more and more popular. ewing to their excellent levels 01 
performance ind rapidly falling prices. The lighting industry'i need for proper inlernalional sland/rds or local 
standards,o ensure the gotely and measure the performance of LED produas is obvious. As new producisore being 
imroduced rapidly, new mndards are required quickly. Minulocturers /0 i m the standard lialion of performence 
requirements Is m Important first /ep towards fai, comparison of luminaires. 
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a•d ck'orralic,Ir Tabialu•efor.*.ifh,ul'nadill hoopcil• 
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0„ as Ihe lechnology,6 re lotlvely I ll,i·,o ng Il•e Thr,!hold nc,•e. 
14'me 01 LED prcdues isvwecled 'n be rr.i, I 
longerthoi Ihol of *er lypes el lighlings'sle,n. 1.Systarn.onage, per IKIn.••Il 

lig'.u'celuma• 
M pehmance updale -22&./._--_-• 
The LED frarket g showing highly d,na·nic 2....c .9 
developmen, . culorly In 1. oreos o lun;noi,e Cal. 

general,ghng. Lecd,ng mg,ketresecrcheis 0-JJ vrdo,In,4 D 

col/ue / predict double·f gure grow·h rete5 Longiludinal •nilo·mit, L-- 
for & ·e,}•nolog' Cont nious ,nveslments Thieshold incrament 

in le fechnology Ind quality le'd to hfgber ........lifh'll/*.01-i...d•./.........Ill 
efiergy€fhclrrl•yond lilelimB reou,Ing energy 3, N.....yeg.4 be'll./*. 

.* 
=anc -once. 84¤Tion 

4 Elli,my 'll ler k.....le.... Ad ihs LED lec•nology st Il holds o greO' pro,eled pe,i. 10 1/ 
deal olpote,il,cl ,nlermsof ef·,cienci Ivis 5 Cos. i.............. 
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cont nuously being Droken. In 'he proce55, 6. ..... 1.mino,ie, •r,dus,ve of ligh, R 
LEDscre•eadilybemm ngth. 5talldoidlomp ... 

50)U•>n m oumerouG Lelds o• app Icclion 7. 5,h-e price {1000/[2]• * (15]• [61] R 
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685 of 200 Im/V w,Ihin Me ne,t RE'li]VION 
le,¥ iee,5 For •orin€•ciolly availob e 9 *nuoll...g¥¢.tper km,141'400012 R 
LEDs. C.Ic•lotions and science pro·ie Co,10/ne..{orle evoluotion •aried. 
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[7]+131·191 
ach,eved. 

•ble I 7enderlerm •rdegic• C,02, 10, de.I i®iu••igdpi,ce khedu•a. 3.0** **ew 
• Cost LE'pnce9, buiespeciolly•hesy'em ins,#,I.ueswilh,/gre,shoded:elkihouebeorrended,ouscril. me. .. Ili 

coit• 04 ou¢doorlumir,Qi·es, ore reducing -ne.udesrhermoin•non(eces•·»h,<h€ddsueorfolkin#uerce••05,01©»re*p 'I 
by 20 - 3096 ®ch veor This will conlu" ...0/'-ers-'./20./ porrip<:,Mfiroilhecuslo.ne·; 
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U 
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LED lighl points ©re i]Iuming'ing the oulcoof 11]/'CO'loo.·13] 

Cos,of owner,hp loahe e•m"*k,n pe.,ed [4] /[9 [5] R en•tron. e•· -lh ve. hi. energy savings 
a:•Mder»fnloidesenc#fcrd,Fiee,und,rtekkedwe Gfew"™rea'6gpie-e*,sng of upt,70- 80%, F•Mhercos,so•,ig•like 

'Nom:.-iwifhmg./.dodce:?•sh,udbeomen•dlus•.*.mer,; reduced,noin*erance c.€ lu•he. reasons / 
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of be,/// /e erd·u5er Tobie 3 i Ii,SlloreS 

/ 5,# moe deta, 

Pe,lemanic SANS LED dioll 

r =.1 4- 7 standard 

The IEC # p.epo·ed ond published vorious 
1nle•Y ono oe,•OT-n,•nce •lor,d•r•15 ior 
LED re/ted controlgeor. lomps, module'f 

bf,time luminoires and p·oducts Scme o liem 
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odcpotion fesls The le<cr gh'ing indu/l end user commexiolly available LED)5 hos eosy 
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• iumen Perce/'i/" The 

cf the spearal dimibulion of LEDs represenlal,ve5 old 0+er ke, plavers 
01 50 000 h weie le norm one 10 -.0 differe.1 colour have 'hererore founded 0.8 #mat voriet, n o workipg group 
B ago, Ihe iuppliers oied,c: I,•ellmes 
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10 Iddrex As ond compose c Iccel LED • Colourienperolure eoch LED p·oduct tesled Togethe• with the 
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SLINFAW- 
TFCHNOLOGIES • LED LIGHTING / 

0• Locally designed and manufactured 
range of solar LED street lighting 

20-72w solar LED street 
LED 1Ow R375 

]Ow .550 lighting models with 
FLOODS * R810 dimming functions available. 

.'Ow Rim 

German PV components and LED Iloods with * 91735 

Billelux LEDs 120w R2200 regulators. Autonomy #orn 2-4 days. 
have 41EC 
certilicatlens "d 15• !22620 R9500 ex VAT for entry level model 
Eskom OPProved 200. .150 

O 

LED HIGHBAYS LED TUBES 
Ow LED tubes 

'Dhignboys 8Ow *00 ew (28) R195 
wilh Samsung 

wl#, Bridgelux 100. .608 LEDshave 61EC 12w (SM) ./ 

1• LEDs have A Ec . ceitilicatk,ns, 18* (419 /250 cert,iicalions and 12£]w = - 1 - SABS and Eskom 
• Eskom opproyed 1/W R31O0 I 24. (5ft) R275 approved 

20, 123550 

+ LED DOWNLIGHTS 
•==,=: LED RECESSED UD dovin•Ights R85 

'1 4 LED Cessed WII' 20w 1?870 
av(MR16) 

re with Epileds 
Scrnsung LEDs .85 low [21060 LEDsan¢Cob 5.0/10) 
hove 2 IEC !2105 5OW '1185 7w(MR16) 
cerfiNccmons 

/komapproved A.all,10) /06 ceitlaccallon' Ind 
D'rrwn./Je or non Eskim approved D,mi.,ble dlmr•]ble Ov©;10&18 or non 

'Ir,nob' 0/01'lle 
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The CDAA strongly encourages all eligible 
companies to consider membership in 
order to create business opportunities lt¥ Energy Pubue Artai 
and grow the copper industry. 

The roper Development Association Africa (CDAN li crimmitte,{ to 
promying 3nd exparding the ust of copper and copper al,OYS 
throughout Aftl) and has wan:ifuby ieprese,Ted the local rapp. 
indunry In southern Africa for more man 50 l·ari 

With th' purpnse 'f growing the 'r,dusiry on a sustain,d 6/5,5 and •• 
rcalising an Ir,creasc in (he usc of clper / Afries, the rDAA i, ..Eleetrical Alchitecture 
expanding in membership base to include tile full ipritruri, of 
romp:inies in the copper industry. from primal lhro.,ql. 10 (I•h•,i,stfcarn 
a,mpan•es and jeal:·c orgarisaljons 

Mer,?her/,r,·109//3/14/ Fi>13„/ing benefits 

• Infornl,rion anc advice, plus awarene' on global trends 
• Networking and 'ecdback to nimbc,5 4 ./. I 
• Stat 51. 'Aqunculture Medicul/Dentul 
• Marker *velopment through initiatives 
• Adverrising und •narkering 
• B.,sines& growth 

Contact us today formore information 

YOUR BUSINESS - OUR FOCUS Ultlbing Veterinary 

CU 



I 24thAMFUTechnicalCorivention2013 

AMEU Pust Presidents 

J. Dobson ......5/ g 948 0/ E•Lon//1 975 1977 I chel. ror,i 
1917-!919 J Rgoul Du·ban 949 .D CABrude, 1,2•ber' 977-1970 KGR®,cr tiel /,id/9 
!919 1920 ,%,1.011 Prit fl,2/ba I 95C 9/ CR Hall: .rm•.zaul 974 1981 1.0. Roudepcoi 1920 -1.2 TC.oN.y Do. P.,or. 951 - .2 JC D©¥m• /*r,U5 00,-'983 DH F,as,r Du·ban 
1922 1974 SH 5-u. Ca•Tn- 952 903 ../. 982 985 h Ic,9.... 1924-1926 J Rob0rts ... •53- 954 :.Irillb't 985 1987 JA!0Jbger B•nc• 
!926 1027 dic, /1/q//5/rg 951 €55 I Mul. BIDemlanl•in 987 ©89 AHL Fu,lmer Bokibdm •927-1929 'Moll/be ./Undor 958- B D]Huoa Prat¤1. 989 1991 FLU 'i•1 
1?2' *& - 193' 2 '•kullY BIDemfoni•in ?56 92 JE Mii:t. 1 •lulnwuic 99! 1.3 C..r J.>MI El :ob- 
1931 -1933 LL Horre P·,1011¤ My - •58 4 •o. Il Krugerido• 9• 995 FR .hece Dwrban 
1933 1934 LF Eckcli Poil El,•tool 95£ 93? CID-rip Cape•oi.n 995 1097 JG Malon Kari,00/ P•ri 1934 %5 ARM-In•nmp Bul-.D 959- 96D *I 3-* %-999 HDBeck Eail Londal 
1935 1936 GGE•er Ppler-or,•4 980 .1 C6rbori 909 201 /4/1•prle-•€ Bloer-fonle' 
1936-1987 A Rgd•ell 01,ne// 961 962 C L•m=rd 001 :003 3 Ehic• 
1937 1938 JH G.J. 06,1- ?62 963 ..%/09 003 •00. P= Fo-le Plele,nor,1,4 1•38-193• HAE#- Capa Tn- c Dewn-• .ings 004 2CD' D •lgieTer Polokilelle 
1910 1944 UNcihclci Welt:Din 006 2007 V P.•1¢•,*hee ./.lies... 1944 1945 A Red„ell D•rhn. 068- 967 D Mui,0, Noobi In EIhobelh OC 7-2008 ./phum. 10 ..bgn 1945 JS Clinton Hc, Jre 967 ¢69 GC.rr *bilrcrk 228 2010 5 Gaur·.h Bilin r. 
1943 194. 1WPMI,0 .- 969- 971 hT Tu.rer Lm*al 2010 2012 MRhode Crak.ql•i. 
1946 19,7 C• .Jer •I,emfgni•In 97! 97.1 Jk ./1 Ahillan E. unnon 
1947 1948 L Kin,r•n Du·ban 973- 975 JC Wo. Pi€ic,ma'./. 

AMEU Honorary Members 

1715 193/ Dr H •inder B 1?71 [)1 H,jgo 1.9 PJ 8* 
J ... +CT F·on,z UPP Cloke 
E Prnip III -ur.. El ..es 

1938 R LBish-r JALo, h•r 
LL Horrell 1991 eMOS,lipson FLJ Daniel 

1944 GH.1.1- W .. R™ pr Hey/*/ 

•T Ryor de,WI •Mv.ell F61..ni 
1950 1995 CE.™m 

Dr.4 D.sor t l.lugcn BMnde. 
1951 1/ foill= 197t RG Ewing 19197 '0,119,10 
1955 W 80 od Fll,i le75 Cir •€v.'hiIAhe. 

HG Kphrq 
JC h.w Fvoi.... 

CLembord 
1/9 

Ckiniman JG DC Plew• A,nlan 
CE Blirk,41 

1956 WH /,1,0• 'Wonre,heig 2003 il& Al •n def Menwl 
• MDrIM Jc{IraY 1977 ./51,u•zocker 2005 PF f©•les 
MLoiSGRed•on AAhlirldlerol, 

T vor Ni•kerk 
r · GCT- 

Cti• Yuu•9 
1957 DA .VAdd, Brodle, 2007 DET Ic,giatar 

.· 1979 a.: aer,-1 1958 Col. 200• V Pnda.ochee GG Ewer Cir 11] Mug' 2009 A Faden SMopl,umull 
1981 JON .<in W,k J]G Nel 

CIr Hall/, Or RE A.= 2.' 0 3/11.m' 
1960 Ill. A ..Im ..... JF /0012- 

( ,1 Cir LP De.ies . I 19" TCM=h RS 'Abllis 
1962 ARS,bilr 2011 

1985 M V. W.irh CIr, 
1963 CO Down,0 DIOUW 

KG R.6,0, H R.. 
JC Down e¥ IIi RLd-Inge S Gouiroh 
RW Ibe 0/ 80-rd · 20·2 4,11 RI•oce 

1965 5,Muller 1987 AP 8,}rger 2 -oh= 
1967 Clr JDMn- IC ./,0, L S•In 

F Dip•er 
.R Tolleg D. Fral' 

1(Win.nd 
1969 PIllser W./. G Per,ii. 

PA /31. 

DMu•-Nobbs 
Crk•A Rolhi•o EL Smith -3,inip 

-•-.-.I......Cm*/1-li 



PeopleScene I 

. 

1 

Up 4 . 

1 1 f.: r 

+Ii.- 5,4 4 ·1• 

a 
t* . 

t. 
.. 

/+ 1.e I e. 
106 . e 

NT .' t 

CH 

jl 

, 
% 

460, 



Il PeopleScene Illlllllllilllllllllllllllllillllllllilllllllll• 

1 •112 2 1- I i h... 1////////11////////6 
1.-1 A 

1 1,1 Lr 
& 

i• 16 

t , ,) t *1 3 , - 4 d 

8 4 

i 
t" /3 *„ 'R. 1,1. 047'F = a 

/ 34714 1 - 44 5.74 v J.* I 

1 5, , Y 0% .. 't*4.,1 . 9.r- 'J.1 
a 79,4* 14 



PeopleScene 

0 
1. 

1 
. 

4, i 
th 

J 
1 4 AWILE€ 

...... 
HAN=* 

1- 

1 

CLOSING ADDRESS FRO 
JHE PR ENT 

-11* 

: 14 



I 24thAMEUTechnicalConvertior,2013 

The Associalion of Municipol Electricity Umines 
(Southern Adve/kers list 

Africal 
3M. 

*8050•h AIrico . OFC 
Al]„do e Cob es . 45 
Actorn Eecincal P,duds . 1/ 
..' 05 
Allbro. 73 
Al¢ech Acc.Motonc. 128 
Amon .logies...... 33 
*Ele¢tric' Ilsolers . 51 

Brighte•UP 25 

CONCO. 21 

143 Copoe·Developn# . 

CPUT - ICUE / DUE /5 

100000 -m DIPRO ?S 

Dn-le. 
Eoton ... ....... 15 

Ebarhord, 66 Monin/SE . 

EE Publishers·· 29,133 
104 

Cererol Coble. 59 
Ger|UK. 11© 

Hellermori T.r 49 

Helukabel. 
Imoo=*y 2 

LEADING TME ELECTRICIr, 0,5TRIBUTION INDUSTRY JB Switchgeor.. 111 

f\Dul 
LQrdis + Cy, 136 

A 
LiveL,Ae Technolcgy 82 

/•.*Soul'Air•¤. lot 

Osram 123 
PannWel[-rowe/en Ainco. 131 
Phombili Interface 17 

Pewer Process S,stem• 69 

Pewelech . OBC 
lole- 5*ruclures 8 

Quar' Snicd..... 65 
Scn *her En gfieenig' 83 

S<hne,der Electric 7 

Southe•r Po.•er M'in·enance . 1BC 

Slorie S:cmcor . 38 
Cop,right SunForTecarolog'. 139 
4020! 3 f F Ptihi,ihei• rp,W . /J righ•t re.ene=L Yenture .... 136 

WOCM)&... , 63 Col... %•e .d'.eo'.....1=ion is vesfed ir EE ..I- -A ll ui J 11/ 
•uirn. d. bmin,roa•n™,arp,Jhlic•,lo.•,heoull•confirm,ho•4,yown,hecolrigh™ Worle• Fwson. 91 

$ •.'lid r.. *h it reded In FF P IM.40.s 'r•he ..ow /p,olishrng. The /*r Zes' re,•Aes .. 37 
$ * In /.3• Arierl o.* -bm wed 6. publjcoilor, £,nd/or •orfe•g 15 do,e 
w •4 our dijigenle ./re, nmen,y . /#jurer,In ./ 1-04:J BUSINESS CARDS 
No me, d ihispuMicci,on mcor..produ•ed. er iro•din o *ed&*Ti. irhen5m'+Cd 
i, uny bm. of b•ry mcan•, excepl J: usri,b•d bWow wiN»ur •he w,i- sm,lese of EE Arin•.. 87 
PU66.h- Cop,frrIDA.T•rM-rofpnilled#pl'rpe.serlod i•em'use I f..00,• Aurecon. ..87 
f,ermmeW 1¥k'•4 4.10. &,mitilf,nis ricr-equred lomokegbs,recrs, on«}rdi,Ivn #luh Colibre CorRulling Engineers 87 
611 iefe.ence k) '4 swree e: show, Ae9™'5 6 pemiris•p AH u,i,ei ki,125 W copyrng shouhi 
beo•Mie,5•*.A.Misher' DiHgse Eng neers. 87 

EON Consulting· ., 57 DIS,1.1.n.r 
Homsa Consulting 87 

Arric'eh ouL,shed in I ,h™ i,ue do r,cr r,ec:es.l e/cl ..r)5 of / ft,Wishers, r|le ed#of LY...Con.Iling E. ir•e.5 87 
0, 'he'llf[J 

Morl Moc. ild B7 
• 15 0 condidion Wrwb•,$0,7.0•r•1 Jr •h,i i;w0 •••i£5 4•$4,•admrU sno#n©•be Lub•• Ndizoni Ne#crks Group 87 
b ...Arie.Je•lic' o.olhe. domo.s ors,/ &- publeo,;a, m guud fodh olary u.. 610/ Group. 97 
odve.MemenT. peuie. commerl .-or op ,ron •5 opph*Ligi• &,urg k• uub'•1. 
Mlerli|Wilhingoi J•co-rlypuM,5hinnanromcle *n-.e •rscns Brinckerhoff . 97 (01)6Or].WL 

Pie'lli...... ... 97 11 1• M»•le[!Ig•d •hat em•. in •,c,01•*t hunlor, O•d 'echn,<o;,i,uis cop •a d. 0,:,u, bul Iha; 
fecsonaMe e#o• Reto, wd; be mode Enginee,ing Soli,1,•i,i• 97 e mirl,mi,e /he,f occer®rce orld ro rck;,owkirge ¤J,d comirl 
5UCA err•5 14*er fA.y are er>•i·h f M /8. Affo• 0/U Mi,•hers. Sm,• va Men•e•¤ As50„Mes.. 97 

Thembole,hu Ergineer ig Sv• 97 



1 

k .. 

SMW 
4.1.1 



Powertech C 

.. ..... 

• L .4 LI,- 1/1. 

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. 
Ourcomprehensive systems integrator packages provide total design, 

, manufacture, supply, installation and commissioning of electrical 

3 •' • products. Powertech. channelling power to organisations through 
AM..¥ the inftuence of science. Now that's magic. 

www.powenech.co.za 


