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Modular MV switchgear with shielded solid 
insulation system 
4% mokon how Schne,der E*cfric 

Schneider /am in roduies Premse! swilchgeor. the first MV distribution switchgear iombining .hielded 50!id 
insulation system [25') wilh exlrerne compaclness and •omplele modularity. 

Schnede·r E .Ir - global speclollsl In With its Ih-·In·one des,gl, Prerrsel foolpnn ,olcs,Inplaimnlpowerconnechans 
eriergy ,·io iofie/, lios released rrernse, mitchgeor g 50,d t bele solest ond 'nosl [,cll, I r,ie ¤ id ri uney spen· in610||ing #„mel 
S«bgear, i -5 smer, grid feody MV switchgeor in/ilive swithge, in h doss swikhgeor ore gre¤tly wduced. Eier, aspect 
•vith • iamplelel¥ ,mdw'cr design to . Breaking, disconneclion, ond egmung c• Ihe Yims desig•ed with the inle,tiw 
focilitute egsy ins'llotion, upgrocing. ord /nctionsoreollirtegmied into os,rgle o·re•ucing tolol cosvof ownershp as*eli 
mcir·arance compoct/ree posillor de.,Ce, making ' os moking :ns,ollohon ond 'doptalions as 

IN]5.kopcrol seamlegs as The po",ble, nclucing: s•itthgeu u 50 LS*5 the shielded sci d 
• /6 freedes,griu™cal,v£]cuurrandow insulal . 01 s•stem [25 2, c oreakthro•i Stroighlforvia,d essembl¥ Dec¤use #rologies. identical bLsbc' 4 ca•le ccn•edions innovation t3ct pre'ects 01| 1•e gwitc•geor's 
• live ports lo Ile p ensure 0 5/le. 'fouble·free Enhonced 5 alely since il's fined with bu Il· ore Nd for'heer·,rerange, 

in 10,90{eintedocks. e Easy·10·ins/011 pote'ted univerial/lot 506 Ice life For both operator ond equi•nen'. 
k poiver cor·•ectior: s,sler,lr and 

Additio•011,.tirough 03¥oilied iior Ic.i,•g, cording 10 Isoo c K.uge• staidirdisa or 
control. 3 ardsmort·g•idfuncio•Il·Prern5et 

o EdeicedoossibililieUcrcable5 entmwil 
Inoger MV 9+ Schieider E e<tric Sowth 2 suilchgear helps ensure You · n-ork IS ot 4 coriection of o heigh 017¢0 mm ,-5 

rica, Prem,/ 0/ icohons wn be lound and ¤ single lype of 5 o I peak perlorn·once level, bu'ning 'aotunng r edi. w vo:tage secondc / distribulion 
col s.,bs·olions' such is in buildingsond irclustr. ' Deeder Apler•set s.,torno·ion. wPh sh,11=hgeof is o technolog switcnge'• 

os well os dislriburion newo·ks ncluding bullin con·,municallm, 0/ b.er,k/mugn, oper,1,9 the woy In 
locol i•telligence unprecede'led sofet", efficiency, 

While solia Mdion hos pre•iously been • ond ease of use. Thot ls, it is sole Load .onogement. w th in/groted smori 
used, Prernsel swilchgeor is the •irsl globol and rE iable reterL. in any environment 05 
p oduc' uirg /,s earth·scree'ed solid insulotion Ind mming ololl live Im emsure • Assel rronogenent, wilh advinced &lation. Th,5 system reduces Ihe risk a trouble·free service life .hile SF6·Iree 
of swi'hgeor ond tinslorme· mp,tonrg irderro or:ing. enhances sofery ord technclogye/xes/•ceof mind Also, t 
reliaoility ir ony environment. ord e,tends • VIP selt-powered prolection ond is flexible s,mile. mcd/lir and f,rchonol. 
the eqwipmen, 66 by up to 30%. wit} cor,r,unicalill rBIo, lor highe· M. it is ecsy lo in$•all and easy to use wi•h ne•worl<ovoilcb,119· 
no preiertive noirteionCe ner selicing cperator•riendly wilchgea·end no servking 
nocesso I, 9/ SOYS And, wilb 'undardised dirnens,-, reduced c- rair, un,151110AE ·0 5SIS technology [05% 

Ihe sw.itchgeor is smal grid ready ard offm 
dist·ibuted ,•elligerce, inc uding cdvo•cec 
prokeclion, conprol ord rro•i·oring, lolly 
*groled for higher de@end /111/ondenerg? 
efliciency,• soys Kruger. 

U//dirg is mode simpler. wth ·he some 
ouxi/·ies, occess or.es Ird rron ronni 
devices & / used for the en Nre zonge In 
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for on·s/ /ditiolls that do . lau ulie Qi,y 
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illl OperlingSpeech 

Opening speech by AMEU president 
Hoogrob e n der o{ Ene·gyr EKecut,v€ Mc,cr of Ek'/uleri :5 cownc,110„, s,dent©MAIEE,chorpersonoUPIESA #oirpersono{ 
he o fllboles, past presidents ot tle AV EU and hororable members, 
foreign vis,tors. EXCI, rrembers colleagues, Mends, lodies ond 
gentlemer It 5 mi p|easure to welcome ¥ou to his 63,<d AMEU 
Con.enton o·lhe giewoyto Afr,m ond thiC,•of Ekurhuleni. Fmm 8.:6. 
reporls I hove received' Ihis corwerlion is going k) be 5ormet·,ing 
special. 

We aga n /ve 9 record nurroe. 01 registsred delego·es 1550 to L oe 

exe/). Ihe Mo,· ixhbi on sinds eve· aion IMEU corver·ici ond c 
reco•I numberol foreen gLes• This ·ells u5 •hol*he AMEU •,moins 
a rele•Int ossocionion eve, I od.'s tough t rres 

S mordisolc-et,elcles·buzz word nlheindus,r,·ilere i onall, 
anowelhoughl,·littobringyQJ·he fi. con4/rtion iS©J,hAffic© 
*mmint©thish>picandoproprc•elytierned,1 5©lutons/ro 
imorr indush . Iwcs tom,nare to cwid le IEEE's #ransm :,or ond 
d pribution ./efence inthe Ul wich Ks dorninote¢ by smor 
g k and reloted 4/ It wos roted tiot first world coulne' had 
mode m ior strides in converging to sman g $ 4 tho' South Alrica 
can daw on trle lessons leorned from Ihem On rr, wo, htfe I saw L / 
c huge posler ct bol Cope Town ond Olive. -ambo airpors ihot 
s·norergrids con sove 1596 / peok ene<gy usage. 8uildingo'Eome/theirtio1ivest9ot•heimmed,0/Dostpres,dent, • 
5, Go-h. hod jorfec. Jon, proud 10 reporl who #ree of our 
five EXCOcommillees orenow c gired Dylodie. ondthoge lodies 
willch' riessions /1.@ 1,5 convenhon Wehove¢ socontnuec 
9B2g r coloboration ,an SALGA ard cre regularly reques•ed by 

Parliamentor, btfolio Commiltee 03 Energy to oresenl on 
•rter, C Hecling the induNG. 01 late COL A his olso inviled,s to 
egeM our vews on mailers a•fecting loc¤I gcvernment We have 

firmd up /9 Narribior broncn and hope lo esto/ish brorche, in 
eher ne,ghbo/ing counlres We hove proposed crnonges I our 
cons, Ilion, which you will vofe upon fcdo• maf will 6·ing i, in line Ar....,0- 00,0.4/EU ..e,» •' 

wilh ·nocem day thinking One ol row lasl *sks *05 +0 re,pord k> We ure privileged to hove 600 he honoinble V nisier 01 Energy a'o 
the NERSA•onsuliotonp¤peronIBT 141,1 Eriergy Regulalor lere lodu• ord I look lorword To tne,·ddreMes 
Tbere remo,nimoiorchollengesforthe ndusli ang venl lo i, inied,Qtely -•nk Ikem ior•heirlime 
• Eleclf:ficahon 1 als' .....0/kthe 
• ./ .15 cr,5,5 0 [Lt/Eks„IM,forhos#rgordconlrbutirggenero/lylotie 
• L.ckof inves#me'iniltructure i. Iven¢,Ir 

• Infrostruaureandenee<44 • 'es,den, [leci. Hannes Roos. ard his leam lor planning the 
Lon¥0 illor 

• A Tight supply/demand equotior, 
• Teum frurn Von ce'Woll led 4Morw Jacobwnder,hewolchful • Con/inuoug del// in Ihe introcuclion of bu k renewable 

eye o Jeon Ver,ler. who coordiroled / the o or,genenls. 
gener 

- 
• Disporote tor,H s-ruc¢ureg, etc. Aff//sulcer/al„der/pc·Wuls»n,/orgonsing.he 

exhbition. the SpodEdoy, ond sponsorship for vor"45 ospects " 
1 hove come t© le conclus,or, and 0 is mi wew. thct clecmcity the convention 

dist.,but on orengineer r, for thcl in¤Met canno! be run sHe/l,ely • Ilser,ters wh' s.en' hoursprepor,ig papers 
and eliently whi/ t remoins embedded in loca government, My 
*is Laslly I *·10 Meng.neerng mice,mou/ -hank you, le deiegotes. who .]ok tinne ou• 01 your beopealed o,U:.hlies, ma,·be 

busy /hedules to And the conver,lior [44 i e arco.,roge yov to M pri*©nes, E n o•der k get proper services to our c...unilies 
leorn, 

1 6,6, corlribu-8, newrk ole en,gy & nk weshculd sto,t with metro arid d,/rid boundnes and wor< c. 

wa, down 10 ·he leas¢ amount / feo5,ble enlities. Michdpl Rhode, presid" oflhe AMEJ 

£9&6*E·„i.2., r + 63/ AMEU Convencion 2012 •] 
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I KeynoteAddress 

Keynote address at the AMEU Convention 2012 
1 .ant ' express my op.•Clot on to •he AMEU for inviling meo 
delim•he opening addres, 01 your 631h Convelion Yau wo....11 
M !11 year. I hod to op©logise for nol honouring .7 comr™tmer,1 
to open youf M ie•tion in Cape Town due •5 the fact tict l had 
e occompon, fke Depu' P.$,dem, HE /1810 Mclanike on on 
c'Ficio! i s No tne Peoples Republic c,Chira 

-he good workirg ·eloliorship thot hos starled belween rre and ·he 
AMEU, and ·he long·standirg relohonship pnot exisls betNeen m, 
deporlment ond the AMEU is opprecioled The Inp©Mon· role kal 
the•EU " Ang, •01 cnlyip keeping le jigh, on©,© m unicipa 
|eve|. but /* 95 0 profess:on/1 ossociotici th.· 16 cociting on 
d,Heren f levels winha theele,Ircity dis/bution ind JA, s recogr sed 
end,/ / Th i m ia ra rges 4/ n 6 Hill ig your lech i / wpo ns,bili·, 
$ reele•ing notonlyoss,5·on/o·a poilicalowdgovemance evel 
wit in loca goverr,rnent but AQ o be o re, 0,·ce x58 [or Infiweno,g 
notional standards, policies end s/clegies -ms is lot you wo,/ 
agree on easy "sk given *he ever changing e" ronment be it 
polincol.lechnicc .asviell ossorneof the*ucturolchallengestholcy 1 inherent wit,ir Ol| 5pheres o{ @ovemmer,1 und & [DI en,i,u,menl? 

One iuch new osped lat the ele:lricily indus·o is globoll, 
•mplemennig cid Souph AMCI ia: 10 '91•]emen# Ie a vron 
monner, ish m e /snolgrdsond gorttechicol ondcus//er 
communication 'chnologies Hen,E,torflve'exc,·ed'onolicelat 
Yourcon••entionlhemeth,sy,oris·Scl Jlions forosnartindustri," -h,5 
is very app·©pricie and limeous, und I .41 come bock k> his t©o c 
laterin•yshorco•·ribulion. 

We ore oll avice ·hothe monda, ofthe Deparment 01 Energy ,; 
to creok on "vironrre'* which will secu·e o susto,voble provisior 
of ene• forsocio.econornicdevelopmentiorlhecounir, ond he 
c./inaril 

Governmert, 0/lhe Depadnenlot Energy In poft,culgriG locung 
on yclows energy relcted ospees, but or le porpose of +hisgo her, I 
4 0 dcy I * it tc higH,ighl lhe follo.,rg no'ers. 

• Teprovision ofoi enablngplotfo·mforothers"ors·o soeea 
upeconomicgfow·hollronslormotion ...decent obsone IA-,ilrf,[m, 
Minoble ivelihoods. 

TI•eurferilchollenge5 ;I,lhadistribution for. s,choz mair ·erarce, 
, Suitaincole energy re'ourcemonoge.en-and use. refurbishment ord *rengthernflg bock og :01 be solved withir the 
* The unlocking 01,1/rastructure investMent -hrough pal cy and e*,Slil g ,eg J|olions Ond legis|al,On• Out 10 Jpp|7 them mere e#ecivek 

reguloto•frarnework Ihelor,swd beRIng,¤,Inplemenitionrolherthonons•skudure 
I Thilie mprove ..refforts/meet•heenergyelfcieng.a to reso ve·hese cholanges 

reiewobleerergytorge' C,rinr pocket,of exceliarce withind Striburing / es ieedtobe 
• Curity of sup" of electricily +hroug' Ihe reyomping Inc 11,¤cdwillislrugglirg•liIA,es •s,slancetronrelevantrnunicipclities, 

*/2: mining of the elecincity infraslrucure - specificall, 4/ 01 melros, /orri nulional orid pro.,rrial deparlments 5•ch gs COGTA 15 rib'·ion a nd reliculolion ¢1•rough Ilie MISAF'0[ eS&, AV EU, SALGA, O5SA Ind other relev•nt 
re•ine ·h"egrated ng·ic,cl electri•icction py'Imme to idion5 will berequired inthis prxess 

efod,coM theeled/kalior back og os /0*f ou endea•c u •0 
Alss impo/1.11 ore Initin¢I,es such 05 111/ Mill,slerof COGTAs •Lacal acnieve ur verio[ occes5 
goverrmen] lum uourid sir¤ egY •so rulled TA5 progrorrmer, Ihe 

It is impcssible t¢ coisice. the se<vf ty ©flhe supply siluo·ic·, vii·hout PICC Residentol Infrn.clure Coord,noling Conim •el inilint,voB 
critically oddre„ing •he problens facing me @lectricity dist·ibut an uncer MF d, whick is focusing „the mcirte,once bac<logs 
new* I,won't help /e coun•r•,flerew buildprogm mmeersures mi uoglrodes ·equired In ./ier. ele/r c fy 0,13 sorliohor bll< 
an .dequale .uppliof elec•icily but il con® f efectively Inc ellicler·1• infrost-'euee,n ·he 231eosi rescuiced i isTrIct municipo'ties, i# /1 
......14 end uGeTs. IOMmunic,pallies, covenrg !7 ri•Ilior•Deople 
Cob ne, mode o decisic, in December 2010 to dicortinve the in p.alel, DuE will im'/rne'lth' A.prorch' DMI,iN,on A.se 
procesiof rest"cluirglhe elertricip' dislribwl,or induslry/'rough he Mo.gerrepl or ACAM prcgramme wh,(I ..6 00' of . 10 */bshmertof le regional eledric,4 dislribulors or REDs Cobie· 10 =dress Ilie dislrib l,or irdu/7 inkeslroUu'e o d fesoute 
also opproved Ihe hcusing of Ille elecricily distribul,on indus¢, challenges. reS#uduriog process wj!hin !9* Depo.i•e•! of Energ> 

ADAM, vou would k,ow is n esselce o three pinged approach Ths does lot meon ·h/lhe reuscrilig or,d the work dore by ·he ED which Hold,ng, 'sorwasnolappl,coblec.relevolt The challenges in•Iw 
ED f,norcol are st,|| WI,h • Addresses 11= i,frastmcture cho le, ges. IncbdIng 11,8 -, os o rnotte, 01 Ul I. 5ome cuses,I nos ever 

wo,eneddunngtnell few pi•rl, sioMcomin. 
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Synonymous 
with power 

Powertech Transformers is the largest transformer manufacturer in Southern Africa catering 
for all your transformer requirements. We offer a full range of power, and distribution 

transformers, reactors. miniature substations. LNER's. NEC's and NECRT's. Our range 

also includes cast-resin dry-type, arc furnace and traction transformers. Additional services 
include after-sales, a SANAS accredited laboratory, preventative maintenance. engineering 
solutions and field services as well as transformer design and manufacturing tralling. 

For more information please contact our Power or Distribution Transformer sales 
departments. 

Johannesburg +27 11 835 1011 

Cape Town +27 21 534 2681 

Pretoria +27123189911 

www. pttransformers.co.za 
info@pttransformers.co.za 

Powertech C 
Transformers 



I KeynoteAdd ress 

• Monoges//sechajleng,sbymicip/grmmeondsuopo/by My ceponmenf kos developed o new imp ementor,09 stroteg, t¢ 
meansolproiedmonagemertprodices, er...re thct the ree of deliv.4 .ill be improved b, 41, i.ing ihe 

• Addresse. Ihe skilis shorloge wil n *he EDI. following meosures 

The ADW roll-out has been s,ru:,6/into different *m. The;irs 0 |1 5 recognised thal electrilication co, not onl¥ be oef ned 
phase is tne so-called •min,·ADAM phase, B whic' tne roll·out vvill . c gric conneclio. silce , Is i. so,le co•es iu5, 'co 

eN·„9,15 ve /0 build *astructure 10 0 ·ew hoJseholds in be teid al aboutlen diterent nunicipolilies Ind vo ne os This 
Il I, sugge,ted to imp ement .ore non· pnose will clso oe used fo· DoE to set 09 Iheprocesses orld deep -l areos susjms 

gr d solar tomanagesuchoprogramme Po·each=/40114*hatwillrece,1 systerns. .+ s. en,5 .1/ 0 higher ./.1// 
ce pooly tnon //,5 in,19 led curren·ly 30 W s,stems vs ass,slonce,c pro,ectsteering comnmeewill i estgblished-©oversee 
150 W ,·,stem,3, i© oddress Ihs Allerge. Curreely c bo,t •he implemenlcho• of Ihe refJroishment Crocess. 
52 000 5olar 'werrs ore In use by Cusion•ers in rJral areas 

A sleering =orrmillee ·night be responsible For more than one (50 W 5,stern©, where gr,d coreection is 10© expersive. This 
municipolig und / corsia /,oriousstoke/ders, :r•|ud;ng //EU. will riot unly releose some elet·ric ty frorn th, nohonol grd and 
In Ihis pfacess, Ihe DoE *r·, to top inlolhe Mcirical resources 01 generolors, oul"n 01* en reose "le/fic'hon /*sorwhlch 
AMEU We viould 150 be i verested in some ot vour re·ired AME U oneed,Mmicecon Idelivered,since /non Gridroliout 
mflio become parl 01 this ossistonce grow whio DoE is plonning i' checper Ind quicker. 
lo estoblih • The ful•re roll·ol of rl. elec' llion orogram.e wd hove 
& corfidence builds the m/bod cogy of imflementa•ing AD/,4 10 6, donen occordonce ./ 0 ng·loncl elect·1{iciton mos·I in 

the·mni ADAM• phose, More funding WI be mode ovoiloble,0 rc I plan ·le •11 be d•e'aped ®ough munk politie5 IDP Inputs 
0/ the second Those & the progrorrme. #e second pho5' will be und assisionce· 01 Eskern I• is 10,15een i.+ Ille first croft will be 
c more 40//folj"of /2 ADAM p,©gamme m / //de ED) balised in mid 204 -he ape/ive elec·rif eaton poiecls in 
dist/butori includirg Esk/m regions. Curre /4. d Herent finircial thecounlrywill hovelotollow·hus.n If s.hohol'ticplon,6 
mocels r,•1 rollowed, il will /01 64.ss,le to real 'niver.I access In are beng corside:id ·0 addfess Ike ·ino•ciol challenges in 
•he EDI thecou• 

I We w, I r prove he fl,c,ences n le delivery 01 Ihe I wont lo emots,e Ihcl the w g·once as being envisoged $ Qugh 
e ec¢rfi,¤hon orogron,- 6, monoging Es<om ond ne le ADAM picess, will not meon 'hok le curfent bccklogs in the mun c,polit es inore ligh·ly Sn,Tle success hos see• doilled t EDI ,vill be funded in lull orlhe EDI scills chArge5 will be Molved maraging '. orogromme holis•,Eajly, I mo•©ge Di 01// •he by no on©I govern/en-. The managemen, of /8 nulicipolilies und res/ctive en] I, esloshome#he,nlemol processes w th En In & 5 melros has to W up sonia ' Ille burden .;/"ch/l etige regnid irleffic,encies k,vp 68en identifiec o,d ighlignied 

Hence. al| 'pheres Qi government / hcve o woke g contribition • *55,51/rce Ii!! I...tobeg,•en 'St·Lgg|Irgmunicipoltiesir 
The ADAM procm is not and will nol becorne c hand·out prog·cllme, delivering ¢he INEP o,agromme 67 ul,lisinglhe •pocit¥ 0• Eskcm 
.here m,cipalities vill fecelle Inding / solve o ./ .rous 1•rger -unicip/liab, me•ros, a• well cs tc .1, I. MISA onc INEP 
prolle. The Ell Holding' p.cess hos taught /5 */f •ery rrony immied "niloring crocesses 
of c. mic©OPIes Po•e nof r.-Irvesfed Info /f In*cgt/re 

• The. curre,11 electrilication orogrinme 'unding allocotion' will as #ey were apposed ·odo, espe:,04ydu.ing the perioa Nt the hwe $ & Irrieosed. if the electrIc:W p•gramme delive,7 role EDI proce,6 wos sti,1 actve. k D result. Ihe ADAV. proay,Ii M 
s to bc i nroved, Dul the £llowing g dfle•/ approach. In order i prowed IMP prograime .,11 first 

/0 su Ppenine Initiat on of hove 10 / n ulernenten Th,s con be ocheved oy nlernatinal 
,he ADAM orogram, IherB is I reed tor c WEh assessnerll of the gronk wh,c.ore 0.106!e lorthenong•¢ Drogramme, Irnproved 
bocklogs in le EDI, becouse there ho. e been ma,or evenls 8 uch 05 eficiericles wh,cb - mread, resulling in •ore conecnon 
the 2010 W<>/ Cup, which i/luenced ihe industry stolus .. . odemonawiscus ""ing on[1 9,8 lop·uoollundirg sbc>flalls w 
la/20080„es,ment '&oft loors· in orde-lu Ivevent 'he lole lirne it take' to conn 
In 14 next lew mont is the DoE -ill conduc, on assessmen, c• the houses due to slow deliver, of inpofful infulure p•,ects 
.ert bock|. 9,=hol I ensu. governnen.... plconing Co,is deing tne ohove preposols wilh respecf to on improved 
w,c modeling can be done by unlising rhe l,os/ 6 plo date d/o electrilicolion implemeriot:on .1-1 lorie future,..,vers.1..ces·. 
regording·he EDI to 011 exilng househol/ and fulure houieholds #oold be possible 
I will deol nowwithtne electrificohon progromrre. Thee ed/Ulion by 2025. 
programme is mo•agee by NEP. The process 15 monoged 1hroigh I w,• itio inquesl the AME' lo keep on p©licipoting,r ·hese proces# 
app ying some c,iteria c-Nd rules. which ore debated. d.ched cnd and }0 rroke conslructive con+r,b•tions to ha INEP orogrammef 
appied by Ihe nationo eleclrilicalion odvisory commillee NEAC) since ycu ore the clod 10 Ihe coal {ace of Ike ird/,1 through 
AMEU is on active member of this comn,Mee, ond ·he cortribution implemen,inglh=p¤llc,85 lai&0wonttorn©ketseoft·•opponwn,t• 
c.. ..ocilricn is .p eciated to Ihankthe AMEU L ihe,rpchi·we canlrib//4 to Ihedeveopme 
Electrific'+Ion is O comersk>ne of seed g m e•onornic Loliftrren!. /1 /0 new imp Im..rilelloi' I -tegy o.er le |0/ iour months, u 

hos been p,oven I pg•,10¥epcon/bvi / Sout Afr,cos da.ejo¢wrent 11,5 impcrfor,T fna' The 'Lf' CITI /[i• such lech,"g, con i.ve 0, 
gools. Pcogreis k> electrif• Soulh Africc hos so lor been good, wilh addressing Alle was focee bylhe electric Id st'ibu'lon induslr, {ED)1 
moremon 5.5·millie# ronnactionsmode bekvagn 1994 0022011, 5» 05 1he huge bocklog Ir, Iniestmer t, Infrostrecl•-inle®nce 
corfirmur,g South Alric"s electr,lication le,¤d„rship role n the mui, and Mength„ing, ba Ii[]rne•sed While tr, ng lo address ihese 
Sahoron region and its pos,li,e developrnen• po' compofec lo challenges, it is e„enlial Ihotthe g d is modern,sed h deploy ng 
0•he. emerging economies.Nevdeless, rhareore St,1134.million 'e 'ted technoingies. T i: will leod to omong others regulotory 
hol.holds without el*o/,0 2012 01 #ch 06out 2,2 rr Ilon are,n corroliorce. enhniliec ¤,se· manage mint Irduat) sustalic Il ly 
r# e T ormos, and about 1,2 rn,Flion in infor,7 01 wrliments,nurb,nised ser.ire dehvie·, and iciation 
oreos 0{thecounh, Calihld,9,ing Ihe recent eleoukotion fule of oboi t Tbe DoE n colloboration with SANEDI 5,9volved ir o prolec· Ic 
200000 househo /ormually, 05 wall as Ii,·,ded funding ollocolions, ese 'h tne curfem sicte ol ·he bus,re. onc gop ideellic/or 
irleticien•ies in the elech:crh'Atrill:tion indusl,¥, unweiwil o,iess 'o in slardordisohon of s.q# melers stckehc der Involverner,1 and 
all Uneled// louseholds wol,knoke obod 20 0.]r• In 'de,honf morigement ond the dec,5,0,1 on sullob|e oilot 5,1€5 for Inil ol 
more u•elednlied hcus*Ms cre Deing odded ench ,eor. whirli 
add• 10 Ihe pres•re of delivery Co.linved o. poge ?0 
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M i, indaed 00 nonou. 30 hum been ejejed pres:30/ 04 vhe AMEU 
Anhonour yes bul,lal,¤ come: *ths ometrep,dot, cn osi ventvred 
on & rood for 6 40 ¥eofs wh,ch I kiow will be exciling, rewordirg 
Ind a ,=i eir,ching eKperMNIC£ Whii' this is nosed c leall·er in my 
cw,cop o•dopersonolgtificatio9, twdldnolhovebeenpossible 
101¢linul Ilie suppor! 01 tr,e C / / Ek,.rhulen, which ics ollo.ed rns +0 
luf,1 11 . rc e. 1 woL id nol hove bel!,1 ab e le todde thi, dime ic ng tosk 
wi,hout the supoorl I my HOD, Mork Wilm, and co ecg'e' of the 
Ekurhule,1 Enepy[)epc'ment tis greolly oppreciated 

Ince being rom,notee os Pres,der,1 Elba altha technical comen,10• In 
Co/Town,r Sep·efropr2011, I could already sloit/eling *'e pressure 
-WIOtv.Q'st,||10(ome r..Lud/¥e•rinwnick/•alise.h• am \t f 

forond,osvownodow/ know, lt sole'easlerlos,f on 'e 'Ideline 
111(]nbrig 'Ir irill,ehol•Ot|Ilionk,ou forthecon•dence 90:bave 
-ow. ir rn!• find I - pioud to beable tose- Ille associolion.lhe City 
o· Ek urliwlen, 0,1 cu, r,dustry o. pres,den, 01 + he AMEL 

Alle. me / rern,rd you thotit was our predece,ors-04/ nc d *e i sion 
to establish our {1•seck,tion way back in 1915 because Ihey believed 
thli•w•s ne=I I prorrole the inle·ests o{ Ml.fliCipa| E|eCriCily 
Undertkings 

The, did th,5 by deve oping n,id owee ng on lernicol mrdcds lor 
-Ii, idi,/ry. promot,rg the /ur/ardiction of reguloffois. by·low. und 
./7 5-ordows, Ill. Imining {]{ lachil,col sluff o.d prome,o• 0·good 
mono/men'-10 norre bul o few Ihings 

One of the firs·achirvernents wr,5 Ille slondal ion of Ihe ¢©I·oge ond .meeti# loolung i I url, ·0•spelii,g mi.....Iso cneck ig if 
frequen'lor ele""supplies Inth, do'¤nd ge of©ohow grids fl·e wor• ·,9 / rnY 513[•le,ice• mode sen. as o yturlg5ter ¤1 fhat s,ope 
we eosily lorgel Ih,]t in +Ir eaily dops c Inenber undertakings re ed 1 wos inillelly ir·imid¤led, b»will neyer-orge·lhesuppo• give, to me 
on their own loco gerefating 'lulions ord were rree to cheese,he„ ond t9e collechvs w,/am passed or lo me 
own s,JM) • voltrige5 ond kec,Lencles Did •u know• lor example. thot I olso recc inn, aorly inembershipol ·he executive council '1999 c. during Wo" Wor 7, ond a mor 0, h• *ereohe' the old VFP //em 

the Suppod rece,6 0, Ille voio's pbs * called or 10 hondle over (pre·Eskom era along Ihe Wil'(#emrolldl) ope.kd o' 50,5 cyc 05 per Ihe¥40,s. Indli.willsgreo.honou, ofbel-.Jrpreside' Thank second M no 5/ you. onecrid•11 

0 was bemuw the mines needed more pun= for de·cleing 'ne There have Jeer, mor• chonges k> the OSSO[loton in ils 97 yoarg 01 deep le•el shofts, olld beco'ge,he modimer• wal. unobtillable occouse exislence. These hole .01 oril .erl ..cons·Ihifion ./ membe·ship of Ihe m Ihey nego·ialed / Ille frequency / be foisec k 1/reose *ne but olsc to le te:hn« sociol and politic/environment in whi€h it pumpigcopocily/tworked. nperale' Witheoch chole we have D · 1,1 Ille rock solid foundolims 
Wp *oneedloberem red mc·&18 eor# onourcollE©gue5plo,ed lak by 11,ose wl. hiwe gone before - so,ne ot whom i hove nentioned 
*ding roies in •be d / *e SABS ond fhe em gnve-en# e04,8,.h•ve sucles51. rnet eoch ch/•ger ond ...me. rough 
deporli* rivolvee,no,Jr 11'du•ry We•illdo, 01<ou• stronger non ever olwops yeodY,id able to guide. 1he irduslry and Ihe 
1 lin .roud I h.ve worked wilh•rneo niose pioneers-pe©'le like polic, rders on ho» oesl 4, mee our pfirna,Y obiecli• a{ se-ing our 
Al P"monn, Jules von Ablhe, Jar Eubser E•ene Preloous - 011 of cusinmers with the besl eleercity supoly..ble. 
w•omho.·esincopossedontoohigherbr,w thove/dmemanescf One ollhe,ionificant changes Ln recent yelm. hos been Iho apointment 
people like H-/ Wh-eheadr kr *Me,weond John Ehich -all 0{ 5 "side,1 Pete, Fo•,le' in 2004 3 0 speci/ .dvie., to assis·the 
nporfon• fl#Ing ir © ,fr proud Asiow.40 1,0 /,red from munx,/1 Emi $ Counclin :heincreusing numbercf =.higt drscuss- and 

se,vife, [„.· who 0110/yoctve roles Inme Indus,/. Anoihe•, ladies •egoliations - mony both dernonding end cori,pliroted - willb gove/ment 
Ind ge,ille,len, ny fown,Jrile, 01. lom 5ure you •|| 0|| Ogree with ne, ond ®061"lorgon,/-ions 62 07 -.Ae order ot the day 
MoxCIarke Al¢rrollmeseyeo.shel!.51,1, kivedinlhe r,dustry{AMEU -his , iow o full·hme oppoinlment ard I e,:pre&5 ny oppferlaton to ond L•IEE ond the like, Thonkyou Max,lor oll your Inws, they o•e Fe¢er for the way he hi been oblc to relieve t" wor:dood 0, 1/ice much opored©red 

bearers, ord provide c·, inde'ole /9 -U /innt on •/ regulotry ond 
From „ 2 +MIL,0,0,1 10 *he· r·,1hi*y ai #.s J£:Ie 1980; 1 4¤ve benef Ned pokicy ;sswes, und Ihe re),Dled ugonisake,?S 1]7ai seem le be re;0)ring 
,]nd gfo,vn km Ihe colle/we wisdon· / Ihe. amcialion, and •nose eech,ear 

4 engineers I have gre¤I ¤ppreclation lor the alleagues -90 And//dthe /um? 
advised and supported me dunng , *ell / secretai oine High,eld 
Bronch in 1992, and my ,*r progression to vice·choirman ond ther Du·ing wy -em, of 'Hice I -Il lry lo extend our menlbership 10 
choi,mon©f Ihebrnnchin1994 1 'p.collweilli€ms/•ofthesepeople Soug Al·'cw muric,palitie5 who cfe not yer ·nembers 01 6 
d to sil in Ille Highy. Id bronch ·neeli• •crulin,sing ·ny minules of associctioi end, from Aye'pener' r ¤5 0 /ord Fern ber 01 PIESA, I 
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hope to broode, the menber,h p even turhe, 6, ,ersuodir, Ihe//Fl] 1,efeedbo/,•ce,ved Irond,Fleent //EL branches ond 
some of our Aricon neighbours l on us When 1 see how u'lil,(re ¤-,ivites. highligh f Ihotlhey ·vere Ibere ard vely much involved 
Noni bion Jil ties ore responding to ou· racenlh {crmed h,cnch. They seto high •ondord of comrran·ent gic= lo,olli, ondtho, s po.t 
1 be/.I we con pers,ode .tker neighbour, to ./ Ls ond W I. pre.ure I menoned eor , H j or eiper enc ig j I .0 *hal 

I ulricarin,Jul/ build un whot,hey achieved tothe o diontageof Ihe ber,efilinosimilor*y 
AMEU, andthe,ndu// Arge 

M¥ firs! "ic,MI loskisto presew"40 / /es deit Michael Rhode 
On beholl of our uilleon,ies here 1/4, 1honk Them lor o /0 wall will o cerihcotair recognilionof hisoulslanding se•,ce dufli histerm 
done. 

us pre5.denl, And olso wc' I make Jseof lisopport-yto present 
Ihe Pasl le,idenl 5, G 0,-rol· ,i,th o rertilicole ir recognihon c her M gries me pl"'ure /0 Ii.esent hem w,·h these :el,ficates of 
dinding miced Jrng /rlerm ispres/ent. Ard lorr gosurethe //0/1 recngrill un ;or he digniliec and inspiring morner in 
we oil 5tlll remember •01Sy wos our lirst fernole pregent Whe AMEU whic' ·hey hove ful-illed th,5 gh 'FIc€, anc in recogirion 

01 their unselfish efforls h prornoting o. tulhering Ihr 
They bolh sh€»ed o keen iniere5t in pfometing*ne 'cliviliesethe AMEL obiee,vesofthe assocoliw bgh/hei, ded,££,•ed pomp/on in ihe d,Here,/ mpoislbl fleS 05 
pres,de/,and gs mernbers ©Fife exec & vececil Qnd comm,Hee' of Ilonnes Ruos. ncomilly pres,dentofthe AMEU 

con#,nued Irom poge 8 
progromirn*merlelion Eslimated'&.dgels/+herespedive/M .... common salutions lor ihe lili eflges in th. I|Bct/lit, 
years, as 0,1 i os urn,Jines ofe ols¢ irdica#ed rn fhese /scus5,03, ... 

The r*3 A iran, 4,5 8),rose 44|l os s,/ ihe D DE ·g guide the e leclrioty 1 1 ink "t 11,2 lime h's turns -0 "ob 'sh O More •ormal 
induslry in de iring omongst others. ·he requred stardards rei/onship belween Dot ond wEU This needs to be fudller 
techrology choices ond the deployrrer· c appipncte lech/Icg, i '*ligoled I ensure tilt where DoE 0,1:1 others In the /ustr, 
I viont i ,rge the AMEL ond ihe co)/ere,ce ©Mendees •o supporl lock ceroin skills "c Indusim, c,or'ience, we musl 4 oble to 
mis in,Low & he DoE and SANED]c ko rroke posibe coni,bu N©ns drawon and benefil fromprofe„I. enll·lesl,kelhe AMEU for 
¤nd I ke'pelgog.g wilh . I sh..i•g Ihis progrnmme $/. ergoge.erts 

1 wanllo end oil brurg ng the AVE' to keep on fulilling 'he posilive 1 wort m wish ·,ou ond the assoc:allan o produclive ond blessed 
contribullon the ossocia'ion hos m e cver ¥eors w th regard to 63rd »rual Convenlion ond we look for,v¤rc to ihe Qutcome of 
Ite EDI and Ihe elecincil, nousky in generol Ir builcing Ikess ¢his gathering, cs well as vour orgoing eng'gement MIh .5 
professional '90 :omplirnew' roles, you 45• nol cj like M 
vitonpurlylhot•on|,comploininggboul what s wrorg,4 Dip,0 Feters, rrin,51ere energy 

leon. 7/1, YOUR • 
f - LAST 

I -7•• I LINE OF 

11•6 DEFENCE 

- 

g ADVANCED ELECTRIC ARC FLASH PPC & PPE• 
Aj Charnaud.Co<•Li.#mlnea'uf..alk,per-al W.,Ipp'acceslorle.fro.world//Ingloa••d 
prlecu•cdol. -•re'.30,ear, Wear2.bally -ma.i•I mankr•-eri 
recogni,ed And r•mmendcd far aur quall[, prnd.c. - Gloves.•mi reslit,ntkni-oven fabr).i 
tl%ri/*lidnmlts rubber •.Uai. c.-0•1--d 1.rher 
Sur-·ARC':mn*arornanufaiwre'frompermalle. · Arciolle, high.ner,•andme.imenergylor 

r 'me.re"'.n' 80•12 coual/TN 'Ind, giebilly ./ sw,•ch•gand,he•m•,aphii,vork 
* prelerral......8.-icarc......,0/1... · F....ki. Tel +171! 79460,10 

L · ..........re/,int'rchel•, I...rmen' Me[al,fr- Alety •Doc,Mrcar ,lectri¢•I rmislant to Ft*+17!I7946780 
· Cot.¤. c•far. · ...1 20kVandheaire•,12.to'aD*/ iii info@charnal•el '#mir -rm .i win[el E•za 

./.ziend....Ini¢il • Socks I 00% nati,ral . e·re&,•[ant fibre -1,•ruld ce.. 

, • D./.rii. ...... Su•yAR. pr•te¢U•:we.rn-chec•1' · I • Nodi•¤iouring ....meland heat 
requiremenu from. ' · Wur ....ble. hon.· analn u.i,Nalla/driet 
IECel4B22,NFP*70ESAN5714 A;TMF!506, li 
ASTMF2!la,ASTMF262!.CE ¢11 ,••RglilT • Dll Nr MANui.£1 
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Deon LOL•, 01 beral•er JOy Pelyfl. 29!J; M#509. ferdinard £4en•I, 41,••,•ul R••0. 

lou,9 Sh,ym 4 Wenog d a ·./. ian De,pl,• 

¥.he™elockportinoielec:trilicollonprocdo+ 
Pereira 

gcneroL, sponsorshipe the localm,e,Ings 
Jorge .0,0 ilsio. Jorge has Glle„dad ond {unct ons. Jorge hos hen w 
-crgepereira log :Deenoroffilio-emembe,/ every Gocc Hope Brcrch ri,Felirr, institunon ct ths Good Hope Branch 
t'eAMEUsince 1990 representing·he·brfrer Hv' for w meelings, over the rreetings Tne Wd Hope Er-ch 
ASE• Electncf /66 fower Tr: 15/rm€, ord, posl 22 ve€,rf, md h.3 Deen risir.rnen'/ foke, greof pleosure ir nci•inn/ing 
untiI''et,re•onipo/Irl•,5•e•r,beriech ' oss,st,ng to rnoke the G.od Hope Joge ·o be h ofered m Destowng 
Tr•n5[nillers V·Cholimon!30¥eperSariall, Bronch meet ngs successful ove, •, him 01 ho•o·or• member•hip 40· 19e 
lic'!11'hnrle'„ 'wof< wrill- Jorgesin e 1987 'll these Y=.05 ·bro.Jgh his ".pony'$ AMEU 

Paul Johnson 6//ardmt,en/xe,le,enon./,/,/, ye<,p,maa„ear/The/n/rd ///r 
li•<irg hkom's Eordord,ioto• prof !,Sse 5 Spoc ficoton Ass©ciolion, or orgollsoli, 
throm t,e ES.C The •It, tne brcocer AMFU brs-rw 5 her¤r•ry member•IP induslry in vihich is row reoching ou us , globol pl:yer 
Soulh ./a .90 fuMher urile irlidunls, w o the osso•iot,on wishes to throug' PlF. •d in/5 -rticJIort:eli Foul edores •gular,In 

•10[•Lir forn JI•rl,ling se•,ce lo the electnci• AFSEC into A/rica, including rols wilh tho sk,cordisction ord hos published a numbe 
supply,ndush• PoL .ohns©,iso pde-1 1[C gic Ils regona coln,™li•6, IERE and e papers on the 5Jbiect Pal m o loir hol 
ergineerondo[ellow I. 5AIEE He hos UPDEA ties-daschairmin/PI[646 01'•rdeec/po/,ciporte, AMEUeveitsond 
served w h Eskornlor 32 ,eors indiscurra/i, sorne ¥eors, is lhe =urrer,1 secre·oi geleral cullven•ions We propoe i „nour Paul tor 
in g ser or position 01 ·ne SABS. For le pa# of AFSEC ond -06 0 Pos! cnoiriT,„n of thw rits priolol Fole owe„o many •ears inluilhering 
90/ors Paul hos beerokey Foleplayer,il 5NEEPowerSeclior Molso,e•ed, fo.rror, s·Jndo.disotionircu„ndu/ry 

Ferdinand Diener elect,ciyNporlmentof theCA/Wildlhrk dong Ihe,rrolgementbor• grouncwork b 
for the past 14 years unt, his r*firenent Ir vonelis vis ·s oylhe execu•ive councd ard olhe 

-he AMEU be,tows honorory membe„hip eorl, 2012 Previously, Ferdina•d wrvedl o Souh A4!con delegahons to Norr:bla We 
onto luillu/, -tr ·I- 055(ciolion withe5 Nompowe,Qnd W/dhoelinvorioJscap(xdles prcposo tc horur •erdina• d for n• paol 
to hcnour For c/// ng service /0 ine Ferdirand /s irs'rumental ir '1101,110/ili role 1,1 estublishirlg Ille Norn,bion brancrl 0/ 
ele¢+901•, supply Ind,/,y re/:iand Clener i, between the Nornibion members ond le Sou# #e A/Fi] end for his help in mo /oining 
a professionol ergineer who hwded op the Arr,con members lor mary yeal, Including ie /ionalps o,ross he morder 

Michael Rhode u. he AMEU. Michael 18 he p,es,de/ elect rrunlapolly n me Western Cape. nowelv 
c: Ihe Southern *fricin Revenue bection Drok i,sle n Minicipolily He oblo ned 
A•ociclion and board member of /he h Michael 5 eleclricnI . Rhode, who rilgnee,Ing degree 0, the ,s opo/ Chairmon 

Swhern Slelierl= of ch -he Icad Jnver» ond Hop„ 6,0„h, membe. Power Irsh·ute of Eoslernond is o o regi*red 
the E*elutive Council of l'e AMEU Al„,u ond FIESA]. H. hcs sened os heod oc Cedified FrcrgY Mwcge· ond olso holds a 

.. .unlcE.chle' Gover-e/Cell,·icee currert/, ..ed,(te post president. electrita :pivices Ir of 15 Compe,elce Tle 
nominoled fo• nonor" Menbe·ship end 1105 e/-3sive underno,d,n, ord Cop. 01 Gaod tc Hope Brcncn i, mlrellel, 
honour him {or hip ded,collon ond seivke krowledge c.i ihe South Africor tranms.lor honourec to nom,note Michael os an 
to lhe associotionand his valuable np,t und distribuilon grid. He is currently ·he honoror, nerrbel iii le Assoc ation / 
niver over mony yeor' +0 tuiher iKe o,ms head of eled picily in N second lorges· Mul,clool Elerricty U·miles 

1 .: 90/,EUCI'.,4 *2 11 
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Louis Steyn os o soles monoger ord product rroeger, c• during 2009 He i©,r,ed ADS Energ; 03 le,r 
'emunicip'londthemir,igsecor'r-'2010 nohonglsole'nlono'e-,1,2010[0/18rlonihs, 
He olfered ¤duce / Ille ele/ncal indust,7 h 9/Flying the indust ry wihorious lecnnologles is indeed on honour und o or viiage for Me c 644" wl'ose dans ona policies to ir s.itch'13¤r, tro,15/rmers ./ electical 

oropose tc ·his conver,•io• -hot honorary nightoffeelheelectricalindu/9. 
this ossoci* be bestwed Heplo,ed cable merroership of Re.erillhe,kledhisownconaig 

o .cio' rcle in 'e design and introdudion of 
01 0.0„er spe,i# rror in the history / our Mpany #NOI Consultontl ondisinvolved,n 

a speo¢I shoP c.ble ir con,wn'Non Mih ·he 
"or,w,ion it 5 0 pleasure 'o nlrodbce theeledricc indust/,speciolising,neleclnwl 10 cable Gctor, ord 'heeng,nee• Iron Anglc 

the cable, tron'formers, swithgeor und you person tha•lorn .eaKIng aba me!er, g Grdosv.ellosolivocorelo•volt€igecoble 
Low5 Sleyn hO•e known Lowl5 5,nce 1 Mo,ted Ourconslitilion def ies on 

I 11 a mir . Indu5try . pronicied lonorary meinber 11·8 spir l 
And,/IheAMEUin20010/more recent|, as'o person who h¤scislinguisied him,ellond of a>·speroN- ond shared responsibi|,1,85 
when Lous oecome the /oirperson / 'he among•©the· prolessionals ond Drowders In whon Ike associcion desires to honour for 
Allilicle. He /ned tie AMED dunng 199C 200,7 he was elected b rie AMEU Aflilictes o ststonding ier,ices .Mr Piesidert, I submit K 
06'ing his 20 /0. term & ·he Powele& mmbes to·he conmiltee ond vies elecea youtholloui,51eynoecorferred wilhhonora,3 
Group, he r,luirilywo,ked ul A.•rduie C{lber. 05 60, ri u i of tile Alfilic:t- Comin,1-ee menbersk po{the AMEU 

Roy Wienand the very succes//I 'Thekwir, Icidfill gos commiees Il•'el<nown *lormor,yeou:• prole/ on »hich he has presented o number and his knowle, ge, loy•117. Drofe:5,orolism 
J papers, induo ng at our 2007 Conve,hon o id numilit, ore cho,oct,n·•liu # al I ,]dmire 

Ition 'ncurondo "ilege lormet lils Roy's role with Ihe'/ELI Ihal l would t.emendcusl' Atend!.gc meetingchoired 
ploose tonis .Invention th' hon©ral like/*light /¥hos/<er'.er,/clive by/,is'pleosure. Hisdedicotion'r,d 
membersh,9 01 the smciotion be bestovied wri in lho proceedings / Ihe Kw'oZ/lu Notal pos,ion Fo ihe AMEU and ·he ·nuniciool 
on anc•her ve' spe'/ man in The hisl" Brur' 'f Illageciohon "os long'sl con ind"t, o.e sircngy eviaent whenever he 
of "w orgcnia·ion Roy Wienond was rernerrit-r whaic be hasse,ved pe,i/5 "e palticipoles inmeelingscio qud©as •hich 
bor, in 1960 + Dildee, KwoZu,u Nolal, p{.5,lion5 0, wice chairl,KIn crld choi·mcn kge,her vah his wisdom, knew edge ond 
orld educaTed o• Soirl Andrews College Apail {ron }i,6 44*s oronch, ROY has expenence ia,ecdisied in rai9,ng the p·ofile 
Grohoms,owr. and ·he Jniversi,yoHNcial in played on a*,ralnely a, ti.- und val,Jobb port c cur agonisolion 1 porlicularly edmire 
Durtor from where ne goduo•ed with J 85, in lhe AMEU'soc iwilies ot le notional le•el his corstart . I, Ir reason •d Icirness 
Ele/ic/Engineering. Hesubsecue/171150 ExaminallonoliheAMEUI,/01„presentat,ve5 1,1/ numi,„ Our,r/„sli, „prl. egedlo 
graduated wl in V.BA rom lhe Universit, on Yar,0.,s boofcs, assicial,ors cuinminees have o po.or 01 Iho Inlihre 01 B}y in n,ir 
01 K.02/I Nato . He !5 reg stered w th Ind workgroup. wili Iive some Indiculioi. c iorl,5 Itiswill,regrelthn' | 11€,IF h,5,1-sir),1 
the E/54 0.0 /ni ano is AQ o sen,or hs,molveme/totr, beneits©f Ourindus, lu blep :10- f•r,1 sorre c- nis nurremu, 
member o *he 5/,th Alncon Inst,i,te of Il s,oolcng,©d*,therebu-suffice/r* nationol orhy,hes Mike Ihe [SLC ow 
Ele/rico'Engineers Royracewedoburs© Iholfehosie•edonnumercuscommilleas©; PIESA• lo concent•te or his demonding 
1rom,haers/ileDurti¤n/ ly Couriollricw the *EU, the DME Bow DoE•,Eskorr urd tl e rospon*Ii.os withiheeTI,ek•vini v.el,o luf 
,Thew Metro) fo study erglneering old E'JCr ED' Holdings, NERSAand PIESA Heis wnsiltalion defines or 'ho90rory rrembe 
1,05 worked 6, ig elecincily depor·men! 10, the immedici the Fosf choirmon / 11,8 ESLC, ¤s %1 person who n disfingui,hed hirrhe|F 
28 years. He hos expe enc e In plorning. re•oonsiblelorthe NRS 80€ofic:ctions proces, und whori ·Ile ossocioliondesire5 to Holl=r 
conslruchen urd mo,nlerance of the HY, o posillon he held for 12 Yeors and wos also for auls:undIng sm,ces *.4 Pres,w. | 
MV and Ll ne,works alld s cuiremly Ad, Ihe long/ondingcharrnonollhe AMEUtor,Hs subm,tl/Ro,Wier.c ics m©, t,clinut 
direclor of operot:ons. In Fecer,1 yeam he cofrviltee. which herelinquished in Novernbe· these requiremerds©idl I humby reque/ihol 
hos ed •he c¤LmLII 5 greer ene,qy speclol 20)11 #er the executwe moae o decls,on lo ke be corfer'ed with honorary membersh o 
prol-ts and was inlimoily involwd wil 0/oirinewchoirp/sonsioallolthes,0/Ing of theAMEU 

Merit award 
Stephen Delport of the AMEU 4,/hveld B.unch. servirg as longer provklec a ceosonable Glnp ilwn 01 Its 5ecietory {rorn 2002 -0 2004 ard 03 15 The ayeoge cost d the ele,Llri h, lor )/col 

chairmon For the 2005 to 2006 period In cuslomm i• the sompled disl Iliu·o·s We 
Menymembe,of le AMEL overthe #ors 2006, te wa6 u finu ,/ and received on believed tn/le sur,/ wos on imp,/an/ hove gone the ext,0 mile ;r, servI,g the. owo,31 lil r.: ag, Ill,on c' servlce excm||en€e in Se ™ice lo other d,5trl bulors and I Mere5/ 
assoclation and the in/// ,n giving #wt me gle•*0€Musl,nnovativeldeaforpower nembersoftl,ap,blicandi•wass*epien•·4 
and *set o large numbe,0 f ¤ssocio•,ori quality mon,loring implemen·ation within took on ·he losk o{ developing o rrodel /O, 
ar,11 technical weil:groups. such os -he NRS Ekurh,Ilen Ounrg Ihi• p.iod he ic: open could be used lor Ihe •omparison o{ the co,•t 
M//foups, convened M odd'ess common oc,m on a number e industry workgroups *elecuricilyfor/ part,cular ruslomer Drofile in 
riduglissues Ones» rne,r,60'Is S#her su[h /5 the EDI Holdings •res •rr•,lee, d,He•/lor,Horeos He rnplfdodthispro 
Delporl.St®h./qi,nli. oscieleariciar . PIE5A electflfic.t,/9 Ind Power s.lms el'er/,57/0,0/r./rhman¥.lursof.¤ 
andoscninsial,/ionele,fricion.Hereceived onnly,Isworkgrouososwellossever,INRS The AMEUExecul,€CommiMeeii,eryproud 
his Notional Diploma Irl 1986 wfproofte, W„/groups He iscurrently,he chairmr oF 01 ¢his extmemel• useful •col „et is o Ilv, q 
he possed le Gover„Tlent Cp/,cote n. IRS 048 cuolay 01 „,ply •orkgroup 11 is example ofourctiodive}oprovide on advisory 
Com*ncy exrr,nollonsondquclilied cs Stephen,•lewithlheAMEUTorllommiee se,vice .0 our rilembers cr,d customers. 
a Cellf,coted Eacin,ul Eng,ne„„,1987 In •har I would lize to moke specal medion The e[foit e,prced ov Stepter on his 
a . 54/er hos hod more ihon 33 years o; Staphe, !5 0 ve/ knowledgeable ond oct ve model 9 gone obo•,e 0/ bevond Ihe call 
eRIer,•,v,-perience of elect·col dislribulion member o{ this cornmiree ond #en i· wm of duy 0/ lie AMELJ -ecu+Ive w 5,es tu 
neh.orks 02 .0 mue• 6 400/230 V 'c dacided in 201 0 -0 discont nue " ,]nnucl exlend th,5 Meritorious Ber,Nce 4¤r,] 10 
132 kv Sle/enhusbeerm iunchsuppole· AMEU lo,Iff survey Ille resul·5 of which no Slepher 

.,io . ' „ ehrd/le! P.M.* 
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EXURHULENI 
AEROTROPOLIS 
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The Airport Cities World Conference and airport centered commercial core (thealrportcity) 
Exhibltion (ACE) 5 the annual one-stop, global and oullying corndom and clusters of aviation- 
platform to facilitate discussion ofthe key issues linked businesses thal make up the greater 
in airportcity development aerotropolis 

E kurhulen I will play host tothis annual eventfrom VI*lilly all commercial functions found in a 
24 - 26 April 2013. The2012ACE held in Denver modern metropolitan city centre are establishing 
attracted high level aviation decision makers and themselves in airport cities and their surrounding 
was attended by over 800 delegates, ACE is aerotropol. As an increasing number 01 
about airports developing both a cities In their commercial activities and businesses locate on 
own right and as unique business and tourist and around airports, they are transforming airport 
destinations. There are countless opportunities areas into new urban growth destinations where 
for growth around airport cities -ACE focuses on air travelers and locals alike work, shop, meet, 
maximizing both business and leisure exchange knowledge. eat, sleep, and are 
development potential in and around airports. entertained without going more than 15 minutes 

from the airport Multi-modal transportation 
Hosting the ACE 2013 8 a spin off from the 2010 Infrastructure (air, highway, railandlinks to ports) 
Soccer World Cup, when the Ekurhuleni 2010 connect airport clty and aerotropolis businesses 
office submitted a bid to Global Insight to hostthe and People to markets near and far, driving and 
annual conference- In early 2011 Ekurholeni was shaping their growing local' regional and global 
announced asthehost forACE 2013 signiflcance. 

• • • A'Tlew strategic approach to airport planning and The City of Ekurhuleni Is home to OR Tambo 

associated commercial development is gaining IntemationalAirport, the gateway to Gauteng, the 
momentum around the world. This is the airport rest of South Africa and indeed the African sub 

THE city and aerotropolis model It consists of an continent. 

For more information on ACE visit wim.airportcities.co.za 
IF 

a partnership that works 
www ekurhuteni gov za 
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Smart grid evolution through microgrid 
aggregation in Africa 

67 D· Wo•di Ahmad end Dr. iono El Choor, GE Energy 

Smon grid vision integrates a whole hosi / software and hardwore solul,-5 wilh the airn of modernising the 

power grid 0/oss h entire value cha n. This comprisessolutions Ihat/im tooplimise the pro•ess of energ, delivery 
ond unlisalion. storting 0, Ihe high voltage transmission grid, going,hrough,he medium volage dis,/bution grid, 
and all Ihe wayto low vollage consumplion. 

This vinion requires close colabor/,01 ond B.g. diesel. wind. biomm.rourlopholor. Ptc idvoncedconlro s,slem I•mo,beco•nected 
•irn,tmenl from o vonel / stokeholdev. con increasepoweravoilcbillt•ondenhorce to /8 arger gnc 1hinkgh n r•]nn.clion bus, 

•or•/,g•• p/,7 mnkers. unlihes, Indum. rel,obllity. The inregrokori of DE; cbmusly of may he completely ls" ded nild coerote 

oc,dein,9, diflerentihigt•==592% c mvitil 'e Rower In on //nd mode. Fulhermoe, it ma, 

07 powir include commull ly ener@, slorage (CES) 
ho. ·0 he c:/0„,sed tooddress tne pcniculor flow, 4•befely Ihe con.urne, con becorre to m e exce&s energy fron ene#o/le 

drae.and./in ...........dbe pind.ce,5 Ind feld lowei ./1/gld. res'wi•es sul' .'wi,•I Ind solor, w.,ch 

e•eculed in n phased ¤ppwch. Forhem=e. heice ·he notion of •Ptsuren. Howe.er, will t¤rnper,bole {o, px],ire, loss { (]used by 
Illse;dremely,rnoo,tontloho/solutioNIhol some DERs mo¥ po• o big chollenge for I,le,miNericy Such approoch •ill nal onl• 
ore lilleropofobl• olid :ancords·bosec in integro•io, illotne powergild, fore,•ompe, Bolve Ihe intariarinerhon .1 lorge DER wil• 

ord.topfeventinor•polie.ondlec-ology 50!orandmndpo•,ergene,olor,•renuluroll, biepowersystembil•i-conohobeneliline 
obs©!escence intermitle,1 , aL-ing Ihe DER generation r, islorner 05 usei can be supplied power .en 

Cer,lrol /0 +he smart aid usio, 5 the m ·0 ouppu• 1, be unorediciable or,d fluctocm: during outages p, 2 3 Moreover. „orage 

In<feov enerly /,cien cy and er,hru ice power hence putting,he s/em·s sofely ol h igk er risk de'lces prcilde the 0,90 J nt / power requllied 

sys lem rel Qbilil' E nergY emcie 1, rela es to I 11' Ther efore. I ncorporol,on 01 Jig cl iu,ik• ¤1 to b.lorce*/ •In follow,i. d...•• 

powl,rgric losses, wlworeas reliabilly sclosely such resourers requires odvoicce solutions Qnd/'r 'Ignificon' lood chories. Fig 1 shows 

hed to eu;ages The trod,2,001 power id t© {ocill·ule such in/grollon 1 h,5 chonge in 0 /plcol CO/,gurotion of o grid conne¢ed 

*pology Is bosod on oe way power flow power gr d topology could noi heve been microgrid srs•ern 

frorn a cantrol,sed power plor Ih,046 possible withou·le soph,st,coled !,IT,¤rl /d VI'ne•her de MG is grid·connect 
•lossive grid of vorioug volige levels to ihe solutions such as microgrid. cr ls//ed, on odvonced conlrol sys, 
./.efs Inewayllieduce le'l.I|/'ses i, needed ¢0 take the ippropriale cc¢ion, 

Wholls Imicrogrid? IncJrred hugh the energy delive7 P'OCesS for !¤ad ¤rid gelie,/• manogement 

i' lo reduce the power *mum distorce A incogrid [MS} is min,•ture represerd,mo·, For exornple, in ihe case where ·he MG 

by utili•ing dislribuled energy mwurces (DER) of the bigger, 0• mocrogrid. 1 comprises i, connected to the larger grid ond le 

ploced dose to *e loods The use 01 DERs, local power gener/ion local lood ond on he con,eclion i, 100 le con•fol „sfem 

wil to' approprigts 'clions ./ migb' 
clude 100//generohon shedding ·0 

mintoin ·he lood-generation bolaii[ r in 

'e,slooded oreo 

Utility Grid The conl¥/ d monogemenl required for 
MG oper01¤n 16 4,4,4 1han hoditional 

4 
powers,rem con"I, as MG is modular 
I ·wl maY con•cir difieren! generohor type 
equipment wil, different choruceriancs 
Ina dynomics, conk,ining sh¤rl,/Igng Mrm 

ene,gy siorage cornFOne••s I 5./. ihe 
I'lem Hen' le' Ore .0 rn'll types 
0, M' co rdro odvay' mi unil·level control 

1 1 
cod •stem ievelintpgrehon coilrol Fl 
The ur„t grade con·,oller with includes 
DER and lo/ €0,1,oller.. execute s,stem 
|ev,1 COM.* commands in oddition 10 

'col in'ormation Glowing decision' 1© be 
mod. v.,th respect I volkge or f•quency 

C On , [E•] Loadl Load 2 conlrol Tne MG *n le,el iontrol, olso 
colled MG 'en/•1 controller. where oider, 
M given occordi. lo morkel Irformotion 
lor dist/ing purposes cB well c• moking 
Istem'' decisions bosod on Inlo'ina•ion 

R, 1· G¥*Inadad mic.owr,d €09*.Ne• Interadion5 ornong c:onlmll•rs 

./ ./ AMEU Convention 2012 15 
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Themoinooirdivesolusing in,Cogfids,]Felc .Ii,r,¤leal.56!lior,pecple.11,outelecricil• T•ecornbiralionolrerewcoleenerg-es 
Acl'ofe 1.'egr' flon of d V r,lufed rele'lle in devolor . counlies. Ird 8596 01 thern ... I ge,?581 -106 *<7 be •na jeosh 
energy -ou25 and 10 »id, high quali·y live i• rufol = In 20C9, sub·Sohofar tosl /; ulion lor trol commurilies, 06 lae 
and relioble energ, supply to Hial leeds. Affira /SA] hod /0/ 585 19,1110, people benefils{,nd,11.untogeS €1' m.n tochnolog·, 
Microgrids bene•,1 the overall po.ver 'tility wiloul occess to elxticit, wil the urban corn/lemer,1 each o¢her IBI. n the cose /1 
by dolerr•ig meFin•25•men" -war •Icrinfica·ion rote sta,id. ct 5909% and SSAwhereiranspo.49nojdle..pcw• 
generalial plin,4 0'd tronsmissioa anc I rurol el/'0,colic' rate of 14,2% w... generuhon ' rurol 'reoscal . ve...' 
distributon infros/ucture. Theyol,0 emhoice renewoble ·ejources con be 'sed 03 moit dthe the c ¥c] Ible supply s ur/1 able [5 •. re//4/0 wd thei, obility to respond 

Fig 2 #ows o global picture 01 the r,mbers princry source 01 "wer generahor. This 
F/4 / rno o·oi• !he genewl,or,·load Irirnur/, comprises solar Ind n>,8.0. 'h€Ae 
balance *ring disturbonces. Microgrid; (I• mill ons hove on¢ ·he oe-cenloges of .ople 

diesml con be Lged for back·up gene'ation 
fowroper•t ng 5·ages, ii ¢Il c; whic9 reliobilil wilhcul electricity Hencaf on oddi·iono' benefit is eolised 
must be ersuied The sluoy conduc/ by ic Wofla EneTgy throagh .ligolion c corbon em,5, ons, ts 
. -,mdige/goinglogrid·con.cted Couna) PEC) in 20041*jibls be G. cookb.,ing b susm,nobJe deyajopmen; 

mode 0.,Africa co/doeerergisel{·suH,cientdue ond helping inihe b/lc of fq.ling/ wote 
. le/dy sloge 01 grid connected mode to Ihe vorious amp e res©ircn. However •hls cl·onge Furtherin are f Ihe MO cor,u,ul •or 
• Trons,enl itige ofgaing wisiond rride Is ral poss,6|805"eS'resour:es:regrwide ir'luence'hemorkerindlevelotiompelilion 

• 5/eadysloge ofisrond mode [TI dsearite5 i. occefs 'ejechc,4161. for prule ..ces I snerGy It .jps red•,ce 
depe,ide,cy or ,„potled fuel so•rces d 

The stogeohsland·mode operohon,scffected In many cases, grid exle.sion is oflen higH, support ii .egJ|ot,rg grime ·uel rra·kel 
by powe· qual ty capaoty of energy 5.0/ge cosll, and nol len/4 in !50 olted run' 

co•,pellion 
devi), commr w-ion r:Ao,Ks ond .„es a•eas or is url.kely t© be acm/plished 
J DER. The of monogeme* s·roleg• in Ihis wilin le nied,ur, fiese ind viaug#, larm The prelilerolicn m non, „eas 

mode 01 opero"or depends rroinly on the Ths is poiticillcrly true for SBA, where contolled smo the nicrouri©5 poves ·he wc, 
I©colchrn/:ccondilim, loaddemends.fuel for even•uall, aggregofilg ilerr Inio or •61 lond oreo and ·mir ratLre pose 
coisurnplionsond pov,erquot In/-,ed or,d •n,efcoriected smor grld w,Ih big chollenges for 'id exlension, In 4/ 

in provedeffc,ency. eihon:edret,obilly, orid 
Microgrlds and mat eled/fication 5,•uolions, microgrid s/lems cor be w alled envir.,iment prole:lior Ihrough renewo 
forsub-Saharon Africa<SSA) Iccglly ii rural oreos 10 provide Cop©Cit, integ"lion. Multiple 9,57!buled 29:t .,crogr fo' bc' dornestic oppli' iceL anc loc•1 
Ele=Iridly •5 *Ax ' cr•cia| to hu•On coliti•iller5 cou'd eve/|y be i. tegil 

bus nesses. M, fogrid! have 'he polentio 
develop·neni. and plms c ¥ 101 1/e in w,ih a mosfer d,slr butio, elorlogemen/6 

to le'lme ·he most powe'ullecnnologiccl focilitaing asserial octivilles for end uters (DI.,..... ..printe'...uniclions 
approoch{oracceleroted rurol eledrilicolion The rcle ' elec·rilication of o .in i/as-r,/Lre. mosl likely /based. mus 
Il e:solotec 90 communi' can be used on occirale isquite possiblele mco·pora 

meosure forming on impolont ele.en·of th, end do 
0* 1/ le,ed .f e•ely .overfy 4 Mary M ma' I demend J ./ comn·,1/ies erd smor, g·id ':m lor fhe '/iry 
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Innovative approach to an ICT infrastructure 

supporting smart grids and smart metering 
b. P. R..<'.' 0/ it'(.D.. 

Power *ilifies a/ress ihe world hove recognised thai a key mailer forthe succes/ul implementation of their 
smart grid and wart melering proiects ts gaining a higher level of intelligence and information from /he 
power ne,work, some/hing which can only be achieved Ihrough he massive growth in ihe use of ET systems 
ond wrvices. 

he mos, fluble plolform foc the celiveo ave.se, aid by keeping /Ces ir Th,5 Is [Ils[, trJ,· for Ihe me li·nolionol 'milie3 
©f 5ui i beiviteh •s well . le exis'ing ious. 1*, con control the rel,aa, il. n 2011, Mott MocDonal randuced on 
recuiremer' for o. olionol.lepholy M,lubilitY ond cependobility of * g•crclo iLI telecommunlu,lions :le·.chmor, 

commin cotions sevices *hal 'Jpporl and gene. ne55 con·murlcctions•. Is itudy •hich corroc.ed o group of utilities 'orr, the....01..I irfrostr'cture (CNI•. 
und©ubiedly u zibie optic base<d =cre nelw.4 Ihe US' ... Abicali. Ilie Mid,die [usl. t This view-ometines orticulotec wl 21, 
Deplo,Ing f bie deeper ir·o 'e network and one discu:5es le ISSJ€ of wos lourd Ihot ul,lil,es which hove secu,i, 2 nio re @lo& 

g 

close• Ic Ille c•slornertosnony'dvontDges franaged 0- ©Us©urced sernces •vilh footprint;le,tiose w, icFralle,151,1 In)·pili in 
}1048; gdop·•ng such , si,o•egy come• Illy comoorles, there is oflen common ore ccunlly) Iperale ir, u rlor way to /1 ' 
witli I sigrificont price tog, 'crmoi•yregional feedbo« thot suci on oppron:h is global enlerpise. Core busineis [unclions me 

d:[ficuit old nolionol lit Il¢,eL Ilie necehor• ccpial io ocopT CS 'urd, tke oower Le kiliged'iross·9'group, sichas-ine» 
indi // reolly unders/nds 1,6 neds 

inves·rilent 9.mon rm'Lines purchising Inde·ven I u . or,•1 slibse,•entopero,ion*s 
• 

Ot Cecting lis 1.- Irl/, onmer,1 are huge 5©me©fl•ete|SCOm.UnICat,09SSe,v,[e' COrpor*•Jrico*Ions Ho•,e•·er. OT is 
requirec 4 Ihe '111'ricshcveto and noinfcin ony business :oses,0 suipar, d ore .1 in geneT deli,iored loc'y •hugn ir houe 
very demond,ig perlormorce Clti it..ile. 

i nehuo. monoged by 'r I l ie ¢enn ' /,/Ileaging ond 01 M a ron.vicble 0 /Miler,sl,cs •port,cJIarly foi 
Th,s Gil, nton ini, be exocerbatec for ut lilies I ..p,liectill services -he pubilc The challenge/01 in-house se.vice 
witi 'mollcf gcoor']ph,c loo'pr,n s where lelecomr,calions operot©/ IPTO• delive,y 
economies o; 5cale do nol conl• 0Lleposi¢ke|, do no¢ always pro•,ice s 'ch serv ces or 
10'he,rcommercialmedeIs Such 'Wingen, service le, ei 'gle,uner,5 8'Jilding. operal ig and nairtolling 0,1 Ir, 

(SLA.1 requi·ed For these ./.. .Ir 'ouse OT r iciwo.1 is i 01 w thout its chollenges 
h,• ·,opo• out ine5 On milovotive oppfoach ihe,r stancord :roouj po'/0110. A' and coll·,11¢0},0 13 This paper does not 

tkol wos considered in o prole,1 coicucted 5•ch, JI, Ihes u e tker ollered "bespoke' ir,ci.,dea deFiritive 'ls·obheeechollenges t,u· 
69 Moll Mo-Don.Id 1,1 2008. where we ser. ces b¥ le PTOr whi/in moni, cases Itdoestouclicial,wkevor«05 
des,grcd oss Jilon ocreole -Inglenotional ore more expen51•e Ihon . i prov,5 0, 
fiere Flil' ilis expen5,ve to build orid,nol,ilairi a •etwork soecificollY tor ine po••er • Duete c:oncerns nerna·ional %* 
ul lit, i./.7 bo5 cd upon easling ulilily •here,5 0 g•.Ing view fbot 1rcnsferri,g ded,¢•ted net,vork, a r u,ilike o PTO tliere is 

ser¥,i·e delivery ris• to ./poll, ience I limile...mer boie 105preno fher/.mn owned fibip Allhc•gli lbs 50|Ul•On *3$ r• 
p·oviders. regc,di ess of ·he SLAs. i. m·ned'.or s,gr,Ficon' ·e·venue lieon· implenenledinth,5 ern, Inein,·iolplon,irg contrnctu' orrenge,ner' or puri,tive lo recoverths'opi•/experme Addtior•119 exerciscirossociolion•itl•,]lel•·e of ulll,ty me£,sl.res ogreed belwic' pernes is even budgal,rig lorrel©tivel, small uirodes c©mgony ergogerrcn ond cooperrillor Ihot irapproo"when opera•ing Ind or illwork exlen5ions con become noie 

WOS Ock eved doe5 provide insghtinto one monaging CNI corn ole¥ due •i Ihe •oy 'i whicn Ihe I€Kol 
viro• ri which •lil liescould petan ioll•rochieve lA power utdily is unde,extemol 'Tessure regulotory u.thorily views how fre co)·• ore 
ing¢u/ be,/through o wore =!lobortive from regul=tors ¤rd legislalors to deolt with. 
OPFFooch I o comp.on lue i. C te'·i,00 drive irriprovernen-5 li performari, e, 
SJCh 05 Sr„ th Afr,r, 11 r„uy wei[ ment fuler £*und .brn.el, #'ue . r, u . Seco.34 eM Nes Couf. I slower rc' 0, 

for consumers. BY budding. ope n",ge¢,0,• *ing con„ ur i./ions technology change *on 
ond rn'llt, n ng 111'ir own In house PTOs On.miympeclihi#/ advinlageous 

"Ckground ne'#0·kg, Jt,|ities provide o level 01 I utilities, as oci p. o lechnology is deployed commercial. cont,1ctual end tech nicol ' vi,11 remoir It 
1·lisk•ricall•, lor mony u•Llities have hi•ilt their own business p.cose· stcb Ill, iho· •nderpins Iheir for per'/ps 

20 in·howse 1 ¥€0,5 Iloweve·r, oper,tional jelecommlnications in operotion. Fc· excmple. foo ity ke lechric ory ne·, ogy 

Pn ./. A wdc-0/ Iens,•eope€tion technology implemen,totions and riiarket W/ ated by PTOs] is di,ver, by 
r,e mcinlcnance sippor· le¤,ns lo monoge upgr©des con bebosed Jponlhe u/lities 9,·ovation ond developri en·r |eowing Ltililies 
'hein Ths behaviour hos been dne coerulinnal,leeds by In o controlled. 11,4 ivihgeing ond 1,1 5ofne ases u unsupporiat,0 

uid 6'dge·ed .orner, whereas o PTO irfro't,Liclure The iss Je Is n,Jmoe /1 F[]clor. compownded 
m demand Ille upg=de or cha.Re oy ihe colliplexitios osso,icic w l the 

i gar to lhe credion o{ competing f xed to ¤ tpilno|og, platform used by tne depoyine,1 and pal,culor' the I'.Im network operolors, Ihe utility irterfocirg 
utilit, to sull,·5 0*9 busiiess stra,ely. ¤: rr• c 

hod little choice he[ crnmurlitations rlevices O Jw , c.rrbe•t, wilh the regord ess on the impcg! fo tne ul,Ity 
'ove,nrnert owned +alecom gu/oriti€5 e;ubtingpo••I·eri,11.*...el5 Ar.ng,I 
muld nor in,esl lo meet the needs of For morl uilites bu ldng. operchrg ond r,t.,wn„ ouiges loth (orn·nunicohois 
kil,Ity<ornFaries, ·no,ilailing in house OT ne/orks 5 on letworkond powernelworknosupperl ·hese 

• Ui lity comparues 0-e b, ·he,oure Irn/,riante ement,0 Suppoling theircng/Ing molementotic> a 16 clisrupine to the bus,ne„ 
of ihe r bu5,"ss operation high£y fi54 riwporo• responsibr# ard accouniob#,4 '1 ,e•hon 'i. ... take .... complete. 
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This res,A15 Iri u•ilihes lin•ing 11 hard to irt/fe operorion of a /,11/ Colld wilhout doubt The co -oper/live op.lei network 

new lechiloing' eosily. Aso ccr,sequen•e,1. Ihe,r mgorance in perforrn..6 funct on One p¢.slb|e onswer ifiay be 10 'recte I 
hoscre*da•ineshollechologtes'inm•iny will grow wipkin the con/,• of incrt grid 

co·operat ve OT ne•/c·k, a vb,quilous L bre /,Im„, wnere ne,work requl emen 5 have ond smort 'nelering) these services do 
based conimunicolior,5 .lollorin Ihot wouk developed orgon,cally and ne•·ineNorks have ro cori 'u. core bus neEs'to o power 
be Mgned end ope,o•ed ry o group ut /1Jlly beeroverlaidonolaer ne•orks Ii# / . consequence, there '.ill Il.- 
con·Donies -he cooper/,ve network ,=.Jld 68 ore.•e 'crn 19® business to crive 4 oddmonoi chailer,geconcer/5 ·he resource be de' gned ald bull la del;v„' drdicated down cd ond noxim,se eftic,e,cy of pool Mies wo·Id, de ore /lecled by OT ard IB services loilia induslry with the the telecommon,cation5 deparlmeit - w igeing workforce and diminishing /ills oprion / Jn on unbundled and gener©/ addilional rever Je especially competinve thro.gf 

baie l•,%•0101Nelyeos, /•c,u•techrcion• environmenl. Thisinvo ©b, rreans reduced leasing spore copocit• urid serv,•rs •n the and graduore engineers, however owe Ihe generol morket place. Ti,e plo·ferm co,ild inve•Inilil n equ,ornei• 0,•c resources ut lity hos invested lhe trme ord money in • be vsed to SUppod mull, 1],5cip|iliar• it,1,1,05 
Iral,illignnd up skillifillhoseen.olnyMes, stall// Many w;,lifie, ·hen ore Faced wi·h a (e|/dricity, gas, wol elt j 1/.,ed 'cro5s 
retention con become ' proban' w,111 Tiorm· alle.no. How dothey fird o solurion to the enc to·end vclue choln (geneic,hon 
lir,onciolly luc rut,¥e rcilf,5 ovallonle Lli,•,A ne lelec JIT,;1' 6,cohons sen ce dellvery,ha•. trarsmismn, distribulier ona supplp 
indust7 Agcin. lh,6,spor,cuarlytrue q the * Meels the domanding pe//monce Unimolely,be plotform could provide Ibe 
|CT m Fnmen' m grodjote recruits ore 5tondards of OT bosis lor cr integro fed smart grid Ii, ils w dp5, 
likely to be less Incent visec lo work o.i wlint • Suppois 'he security '89.,remerts lor zonte.1, drivir q ell,clerciesund /40'monic 
they perceive¤slegocyr-ors ITDM based CNI M./ w thileach /•l•t• I.*,0ssnc' g ic technao„. when ·he whole commun,ca·,ons 

, Incal/bek> s.ppo/grov.thonocpooty lecus but ro Irwl,cuslomercentric moner 
r•arket i• focu•5ed on R cosreffective* inking ·rodi·ioral. rerewoble, bulk and 
Tele/cmmunicotions service9 ore ci . And conemora•enew fechnoogy wrih distrioutednene[{mon sforogo,lro/mission, 
inlooeant enaoler fo• tne so• and e{·Icienl thescalelomg•e,t••leHeclive? dist.,but on. 3/01, ]nd le conumr 
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& Ine cobe study 3 documen ed here i. 0. 0 core oild c«eis network bosis. Th fibre. spore =ap©:ity etc I. whol future rolht 
orovide conte.2 core network wo.,Id be primorily lormed 

w refurbishrren i,ins each ut 
frow lily has (in ei,51,19 M libre, onc the access 

(DS' study the cose 
ne'.0 sh.*, ·oll·©u- 0,4 4% creot' prinorily 1,091 reluroishmanv exisfing 

of O'G. p.. 10' 0 'rec '.0, period 
Anolionollion•missioisy•·em cperoto•ITS' 85 0 fibre. The scherre le.eraged ihe 10,· 

were -,cle.d) ond ke scae (ond hence 
wos cord•ing its OT strctegy fc· thai Ike Ike wt ISO prirrary substalions were. 

located es'imoid ccs' 4 0,7 new build required to 
15 10 20 ¥eors. 4 .dic:ei, 10 14 TSO st,6,]alisns 001 04 Ihol , mle/. tnere suppon Ihe scherre An exomple 01 such g were some key drivers for change whick Addition/ibre wou d be 1, instold Ce,/her 

de. gn is „s/d n Fig 1. 
mhed M =sider. uncerg•uid or OPOW 0, fibre ,·ir¤o on 

Ihe .O i.twork) to ..cl h closure of Design • A.' conceptand arihleclure ugent reculremer' to eplace t'e 4 for enkonced ne•,ork res her,•e w age ng telecommun,cotions ossets A' described bol ·he earlier, t.e core core cnd occesslo,ers des gn ccocepl is and .lolofrns, some 01 .icb were to create c fibre nelwork based upon o k ighly 
unsupported by 'he :endor cc Imuni•y Challenges to implen,emation 
.#leiroge. resilier,lcorenetwor/lne./.regionalor 

Wirho/ localoccess doubl / e most difficult :hol rings Thecorene»,o,kism..nly 
• An u·gert requirement k> enge 

upgrode an' 4 provis ,ned througk the TSOI,bre unc the I sorne 'rens 'eploce le ...ng ./. is opeling le ir /1 discus.,el Ind cross r 9€5 2rovided inle(est Detween lh€ worious by the MO &1•,5. geflerati•g the ¢ompo·,ies 
fibre The utili•ies. Lessonslea·red icom interface /0,/ belween the cole 

* TH thecose impact d ke migrglion hom -DM study 
% access laiers In esse, 9 relles up,Jn 'he to IP seri,ces 'con,der,ng bu Il 'lle effec showed thot f rom :he OL'Set ,/wos impolort proximit•01 Ille .O pr,En•r• s,J•lellons le / impleme,1,99 ond ihe effect of roi 'ha, discuss,or, wereled by<·ne/rol"party. 
fhe TSO subst/ions provining efle[¢,vr cil in'*rnont ng IPservice! [or OT) his ronge' from le trillol p·/sento•,0/ 

of the point 01..en'. 
• Re,ie•ing the Ii<ely 'Ize requireven·s concepl Ic each n·ere.ted /Ill·y 

for smar· grid und sno,/ inelering through w le Icker dlesign stoges. This Fortne TSO. Ilw res,qn oe,ells cor Jrclude 
anc how ·hese m. serNce5 could be provided 'polescclcernedwilho•level Ident,licollon of clle r',Ive 'C,Jies h./per 
9ccornnod,iled..el·network pla,ing f eld' ondwosawyof success:uly TS<hul,·Intinn,[usingculescrea/d/rough 

, Thesourcl'gs,rotegy for}he OTINIces mor,ag„g he compe/Ing Irleres·s fhat the DSO ne,wo,kw Illemby providing ,·I·her 
- shoold tney Ludd on ,n house s//ion sutoced d „Ing (11/v„,0/ 8, e//1/Ing gre/er ies,Ilence, or creanng oltern/i,croutes 
0 0.15/orcele'll'llor/0. fhis 'rautrol b•ffer between •he vor,0Js rbrncintenalice/libiele,ilnemenlwofk5.or 
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pro: ding f iurene wurke,tens,on,morecohi f i 4/ity telecomm„nicalions orgor,5,ton wider esource wool from ocross multple 
e«ective:,Altlin.igii, no•cosestn• -wles is creoled ·o support the co opefotive utilitieslstaffshorng opooMur,liesiswell- 
will no• be Ihe nost direct (shorte' peth netwol. TrcrEferfing te•inicol .. .. inirs.Ic·ore] 

beveen TSOsub5••tio*reofte, more the uhlily o Ilie raw orgailsotion focussed 
Summory tl·or suibble kne ecommunications sm•ices on leleconroun,coliors may be on arrechrue 

-1 Ilion . /8 'lities compal' In. st'H Thorropcralile'-n...lis.inno..Tive c· r'DEOs Dne design bene'ls con be 
I ke swion :. create' by fr e co operotion ono 

ore aer rt. Firl, there is I ke y 10 
sicringee*,sting,indrie•,r•ri, nuii, *s m» less ·ih iniolled wi•in a DSO Benefils of :heco.operolve scheme assetsbe'weenutililies I,itneconlei,to{Scih 

region Wkere fibre does e«st, it may an,6 -he Drimorv ber,efil If 'he 5=herne s the ..0, Is would consist cf collobc·otior 
be conried,vity hetner 'Ina | gro Jps 01 crea-ionolopurpose ouill, be,coke nehvork ae:ween Ibe „Jnic,palities anc m·ion,I prirror, aubslal,0,15 Ofte,1 -hese clusters 01 hlcatersspecihcallyfor fibre L#by,equrements tronsm,5sionopern™+orrcoteoub,quitoo5 ",drelsiullded from esch other, 

wilh Ihe cost for •he bild. operotion and corrmunicotions *form Le prow„ 4 and misequenil, across ihe /50 reg,on no• mcintenonce shored proporionatel, across crecle such oner",ro,wie,il will ali rotbe euj, 'ha pr,mory substwic,s ce corne 'ed the u*ilities ,·10, #ilise the network. -he bulle ide¢ way v,ell le wonh considering As t© c /74 nelwork Through corelul use 
peAormance,topolog,oiccopob,111¥c;lhe will,rnon,906nlnes, So/b/ronut, tiesore c lioiloble IC Ghre ¤r. .Jch redJced 

new 66 Id f b. these clublels con ohen be cs operative rietwo k pe,[e, Il' re fle,15 uhlirm 'll faced with bus,lias: diolle,iges 06.ce,ulec 

connecied creo•ing o more resil,en• DSO requ re-nenls /feill' o fibre bed I oxible with =reoting c" eff :lencies *ils' 01 the 

acrk F,/hermore, (b•ed upon suitable plril ¤'m sl.ppor ed by oil »1 ¢8[-11!Lologies lame time having lo supporl new initiohies 
wilhintrw [80 por¢rcrs fo• delivering,000,6 s Jch os 5·nor grd 010 srol inelering The "SO libre Fou-es for u• M ilcon be Bible 

t<>extend{ bre decpor 10 Ihe DSO ne-work. teecommunicoMons semices ond indeed c Orn-or<underpins/loilliesecJ.rentond 

Will, r the cose ne generction commur,conons future se•ices, •nd o co operol .e reh,ork slucy •ve alho ident,lied basis tor 

arews ..here od,ocen, DS(Ds bellefilted frow ser.ices Including 5Jpper,ng smol rileler,rg hes tne cp•70rliqlflt rear Nfe demcrding 
ihe Jl •It¥ opero'ion oid inter•o, nectirg end •I,unrg i,bre •lorg . and smon gr d, Addlhonolly. theco·/De requi·emanM of vve 

mocel has /I thecdvontagesof on ir·hcuse provides I lei,I & Iolurl a 00're /91'st grcgrophic boundcies 
6//,or. but E ,5 in ellect on •in.conmui,4 reducing le overoll nves en crid cJ' 

Th, commercial lia,nework oplions &,-soddressesconcernsoversecur,17 exposure o{ on illd,•Idlin litill·¥ In esser•-e, 

Thekeycomrfwroolbellef•1011:eop·ope,glive undriskossocioted wi/CNInnc stould be osoluton vilerellie ochiNed outcome'' 

·er..or• Isc©5· shang The ·,ceosed cu&10·ne· altacive I leg slolurs cr,d regulolon ,]hke greoter honlhes•mof itsporA 

bcse (mull, ulilil,h ur*Phsoreticillyie reduced Er„ 0 '6©urce perspecliver in the cose of Comial °awl RE-cll, MoM MocDor'cld 
64·noffibrerouthgorro5slhenalworkreduces Ir"r kulfs fhere 15 pofer '/1, occe•51/ 0 po'•,ensh/@.cl,noccorn 
U•lf 5 Jpao• cos,s ih,o•g, ecunonle& of scc e 
hem •re *Key oreos of •lored cost. Fi.-|¥ '4 

s·ic / rm ex Ff in:rosti, /ure cosi. # ch 
COJ|•be furnewoL,Id/r,Meslmel Mothe 
scheme 6, providing spore {61 copo:14· 
Secondly he shared Iwice .nonogement 
c|/OSUC•5,5 Landis+Gyr op....|CO!.11!g,(]pall' 
hor, ine scheme. There 're ./.7 op'H16 
"alcb "i col shorinq und 11iese will Pioneering 
depen,1 or the specilic ricun·50•ces o' 11"e 
co opero-ive netwo-k thai is achieved see smart Fig 2) Of ccurse. cne ©pton ofthe model metering 

/=*/ new ut,Ii» elecomm61,cotiong 

bus Dess, creoid as o oint verture belween solutions 
alle,Jtililies,tobL,Idopero·/clm'Inluir 
ike ilehverk· www.landisgy·com/ze 

Opernling environme. 

Incddition·I'los•etsho'ng require: to 
rreok *cal tu·operot,ve neNork, 

Sutoble ooerotional aid mainlenarre 
en " nment twto be created. Ago,1. mory 
uPNor 5 el,ls, ord tnese will be delern,red 4 
thes'ccilic solution •reoled, however A ng 
e te'hnicol re50 urces between JIi ihes mn, 
prove 6eneli• :/ I..ue, lo be oddressed In 
cre•lirg such on ervironme•t cre operating 
slondor(Is acce©table to al .1,| he&, orIC 
'riodQrily seAice level ag reemellis belween 
ut landis+ Ilhe5 (p¤Micularly,r thee¥e•'01'ncider•ls, 'Gyr 
foults crid ou/gest As ident,fied w,/In tle I •nale eier., bette 
c€]mn·erclol fromework op'la·'&, some of 
the•e .SUE,• -" be rnore eo•ily oddressed 
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ZigBee as a technology platform for 
advanced metering infrastructure (AMI) 
by James Colmeyer. Suke Technologies 

According lo NRSO49·1 (rev.1,2010) loradvanced metering infras/ructure. the (ommunicattons medium that conned™ 
devices in the system downstream of I he dole concenlrotor can eilher be power-line corrier(PLC) or wirele# radio 
frequen¢y (RF}. These devices comprise single und fhree-phase metering, appliance control reloys arld cuslomer 
inierfoce units. Ea,h / these No communkattor pia/orms holds benefils and disodvantages In terms of system 
costs, lundionality und reliobil 9. The challenge for utilities and municipalilies istolind Ihe opplicable lechnology 
thal will provldethe solutions they require aithe leas, cost. 

•he •roo50 ¤; t.. poper will be 10 44.,i - 4 .or#unicolions oe,ork AMI hos • Remolel, turn power 01 or " to o 
"e lunclon/,4 end securit, of the ZA le copot„Ii·y lo d,ive sig/ w/ b.sneEs, cu5toner 
wirekm RF pl•orm, k> highligil inslonce. c .,siorier, and en, irorniemol benef,& i Remotely reod woge inlormolion hom o 
where this technology provides superior including enefgy .woreess, conser,/ion nielar 

copobil,4 ond to provioe ·001, with which i and operoliono| eHiC•e•Cies, porlio,larly in • Detect Il •ervice ouluge 
colculalelhecosls' dwlayment. Thepoper ,he ore¤ off eld se/,ces • Help cetect the uni"orised use o{ 
mil provide reference to ·he deDIoymert 04 eleclricily 

AMI provides e•ergy providers with /,1 technolo/as pco of the res,dentiallood I Remolely change 'he maximum omovi nlon©gemen• pro,ect roll 0Lf. 0/0/ unprecedented s™em mor,ogement ef eleclricily that a cuslomer cga danoid 
6, blcom IDA. al Ihe Municipolifies of copabiliti" *ing 10. 6 first tin,e the 'tornytirrc 

Dikensfein. Overstrand, Slellenbosch aid pos5;bili• of hc, ing end.users moke informec • Suppal remotely ch"ging the melerJ' 
Mossel Bay which collectively moke tne reo 1.lirre decis m oboul their energv billing plan from cred,1 ·o prepay as well 
biggest Zig Bee alul'crrn roll·ou· ir So,Jib usage by going as a gotewoy tecli,lulogy . fron f ' role ' t,ine o; us' .iff 
Ai, ca k> dete to "e 'Sinal home . AM is over/id on • ./pollic,rec'ionolmetering 

01 In'ercon"ed ne/gorK of smoll m.*6, 
Whot 1, AMI? intell.gant de. ces and the erergy prov der's AMI In *le conlext of NRS{49.1 
Ad.arcedrnetengin•lructure(m.9,son lonlrol syslams A %01 rile•er genelly The NES049 speul,cal,on ,slo•uM, on,he 
er,milrig khnology solution b provida refers to a lype 01 adeced meier •01 0"onced metefing infrostlclure (•1• IOf 
nee, reol ·Ime customer p,/ usag. Idert,lies consurrolionin mored.toil/on. residentiol cod commefciol cu-ornefs and 
dalo for energy moncgemenl purpees. Il corivefricncl rree. Smo* rne•ers rec<yd how h/ been drohed ond pubished i creote 
refem 10 0 sys/m t// rolleck, ine¤·iures, much electrIc,ty,s being used nnd /,en il is 0 5•ond•rd specification lor AMI //ems in 
on{]1,5es wd com,¤11 eliergy Lisoge Ly being u•ed, suchoL holl hourlyconsumpt,on. Sculh·A·rico An NRS049 con'p'. smarl 
enobli,g dou to be Nonsm// opec c S·nar meters includethe 1/Yo melenrg 5yster,1 esse,Nal» 105. fol ov,,ig 

chofact. stics los ill ustroted i. Fig. 1 
• B·cirectiona| corn. Jnications from 

ced,erier / meters ond de,ice, 01© 
frcrn these devices back I le centrol 
•erver 

- C.Forners 01 oble 10 hove a poiole 

0 
customer,nlerlace u,ltin Ihelf prern 5es 

1 1,1 tholcor read infor,ration a c melerind 

feceivein/limolionfromlheutlilY 
1:F='. • Theability"contr©lupto™.orel"for 

lood contfolisuch as hot waler cy lino/ 

>A-\ andos•im.pool•. 
• Be 

J 
copob<eof remote kad di"Olned for 

reye•ue protection of the utili¢y. 

Inle·ms+Is ./cificotion, it iser,visagea 
Ihal either p.wer·line corner (P:C) or rod# 
frequency IRF) cmuricclions would be 
deployed berween „divi// meers ond Ihe 
dato uncenlrotor. wilh 'he comm•rico·,ois 

-- 

beveen:he•oconcentratocandne mair 

sto'ion tip,colly ·hfougn •he c€!lulor ner'/ 
-- 

1-61 Zlglee 'F lechnology 
i-! 

7,98,€ is o globol wire e„ cnguage 
connecting dmnolicilly dilfe,ent devices 10 

Fig 1 · Ty.,"ol •W 4,»m infruslruclure usr•g dola con,enri.'0's work logeiher ond enhonce eisidov lile 
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m nAAAnnAAAnAAVAA 
'1 

OR•'•, 

nd 3,/. 

0 
Fg 2 *%/speclemr:,or,*.*/Gh, bnnd Fg 3 7*picc.igSeere•ork•1£07* 

Zigaee ond IEEE 802.154 ore giondords· 
bosed protocols la· provide Ihe ne,vork 'Ime .rlillad Ploduct 

2igmee ...clure re/'irec for .... sense' 
Compl•nt 

i·wc k upel,cal,or5 802 15,4 defim The P:alfem 4 1 ph/wl an- MAC loye- and 3gBee de-im T-dk!,C<..*-* 

the ierwork and cpplicohon layers Typicclly 1---14 
where se,sors ofe Jsed. •he ke, design 
FeqL rements revolve around long balte• 1, e, 
lowcosi,snal f©0!prinl.andrreshre-4 
to suppor commu•ication oetween |orge 
nu•bers of devices in an interoperoble d 
mJ111 oppl,cotion env,ionrne. 

Th„re 0,0 i unerous ooplicot A b ore 
deol lor I Wundart. sell·configuring cid 
sell heQI.rg ccip¢biliNes of Z gBee wireless ... 
mesh ne wo,ks, 'cludirg 
i Ene,gy rianagement and e·ficiencycs c 

real of improved informohon +ronster 
0// correspoicing dire' lcad con·rol. 

. .· Celified Zig8ee I Home .....Non lo provide fes•,g greater p,gr,n,me5 

control f,ex,bilih, of lighting, heoli. ond 
cool ng, secur I ond home erterlo,iment 
s•s+em5 from anmhere in Ihe home routers 0*fend the range of ne,worksondeic , Defir, ig le retwo,k. security ond 

de•,ce5 perforrn 5*cilic cont•ol ¤p.,iui,ci sollwor, loye·s • Bwilding o'.mo'ion lor sensing or 
celialsec 

control 01 Iig"ing, secunly and +VAC [unillor. Mar JIudurersofiencreoledevices . Provid,ig inter¤,DerabiliTY and 
opplicohons tkol pe•fc-m multiple lunctiois. forexomple coofor.once ·@sting:pecilicallors 

ode,ice conlrols/geyserond also * Induirial ouk>miNor 10 Mc·eise rou*es • the Promoling the Z/Beebrond globolly to 
re i.bilit, 0, mon.•ocul/g o I. p,o'el 'ressoges 10 Ihe f.st of le ne·.... The buildmo·Leto.va•ness. 
control sYslerns I o inle.cclionbe*eenthesethree 'pes . Monoging"eevoli,lionoft'ele"nologY 

of dlevices s illustr©ted in F/3 
Tk. ir.keroperoble nalure of Zigeee r,leans For o producl to can tie ZigBee / unce 

i I. les€ IpplicoN//5 c. n work together, Z.Beecommunica'rori,eliribll logo, It musl •i-sl successlull, con,plele le 
providing .... gre// 6/efill 2.Ble ce. Acolion p. grcm T.,s ensures In terms ¤ "work r"b,14 2/Bee wa 

's /e oroducl complies wi# the s//wds Zig./chan.·Nondire....es des,•ned lo• Ihe hgslile RF envi·onmenls that 
descfibed in ihe ZigBee specifi,ui,ori The,e rouhne • ei,sf in moins•reom commercial Thc RF spectrvinm " Dioiloble chon neis ·or are Iwo Zig/e certilied Iesting aoplicatiors /e ling•oge •ses direct progrommes 

ZigBee 1802,15 4) and Wi·H !802 1 6/g) (5ee Fig 4 sen,Jerce·.p,·91.•1.... DSSS./ fotures owerlop. These ccmpee a, Ihe i,ce,ca • Z.Ble compliant pla'orrn. This in<I 6 2,4 GH, band Zi,Bee hos Ihe ability ling c©|Ns,©1 ovoidence, recelvef energy programme 'oplies to ·noduieg or dele, 
lo be agile 'cros' 16 chonnels id ikqu/i i, Ihis' ' M i¢,cation, c|eof cn©rtrel plolforrns Thol :,re inlended us ouild i' 
bord ns Illustroled Ir Fig. 2 'lerfereic® Bid, gck#;/Pent, Eurry' blocks [or erd oroducts. 
con be r,inimid by selocling AB" /uppoe•orguaron,ead#irieslotiondpmcke• • 2,98eecer·ired producl Th,6 progron·•e 
channels ihot u5e ihe free spoce beh•een fresl, m Ic' 01(ef producl mon'/ourers o appul to end proaucts Iho ore bailt 
140 ne ghbourIng 802 i 1 choonek [Ihe highl• rchobie soll,tioi. upon o Zi,Bee comp|ic/ploWIrrn After 
W, F, chinnes: as 41103 :Ha'nels 25 s Jccessful complelion, 1!lese pigdur ls con 

Produc• ced,Ac=o• c. ihe ZigS. Arlionce disploythe and 26 ZigBeelogo. 

rhe ZigBee Ai liance I• c l• as50clot on 01 over ./cts Ihot u•e p.,hlic ..ir:otion prol/5 
2 98'e re.ork k>ookgy Ing jewee iypes 285 componies woling togalher ts enobie m tesled lo eral,re irte·opsrob lit• with 
Zille ...·ks.,e primorpycomposed' reliable cos,·effec·wr. low .wer. wirelessl, I+her 2/le In d product,. Produc# 1,0/ 
¢hree t,pes M devices, nornal, co ordinaton. ne•vorked. inc „,of / and co•ro products use uka -#as, which will 

- rout.,s ond end devices Co.ord motors oowd on an ope,1 global si ndcrd. Their ¤pe'ate os clo•ad systen, ore tesled to 
controltieformationond•cur,//ne.oiks, lucus isor ibe 'low,M e•5.,re Ihe, con co e•,si 'i h other Z gBee 
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•evel M ossurnes noturolly Illal the RF 
Interuperabilly Coaxistence S./. propago-,01 I' properly le'gled 

ond def. ID'ed 
• Copob,|i ' lor Ile,•ible mete// sys.n 

cop figuration ociorcirg lo cus orrcr 
re/,rements i.e. split me*arond 2011(0 
re Oy. Tlere 0re,lo,equirerne# ol 
cobles be»,een rrete s ond Ilie:u•lom•r 
Intericce unit• 

• Nol limited 16 two cor,1. lible luad• per 
household I e con be 8*panded os 11,e 
neecs ollhe ul,Illy Licr•geund o moir Fg E Gr.;i,•**60/.*/re,ee'linre.•en,AiJ,4•[7,08••Aa flroAc,cl prude,11 rhri. opprooch c,n 
beused 

• 60'ds :07 06 con?rolled ul l e end anc 
3)stern5 [see Ng N to liwire ·I•I they do ccncenfraTor Essenlial'i cni componems a M meosurec Cond mon, crid fur 
nol adversely impad the operchon / c·her f-orn on adi©Cem cloud my pe oble to sce d sconnect or b'poss). 
ZgBee ECAilied products,•rid n•or<5 the h cloud //C not poricipate in hr 

• Free iram coniwions due const.'Is i. c dily" p[)wer fo p.,ring. T•e shape 
Securlry system *'bere,he rel,obll,1¥ o{ PLC comes 0,• 0 7,g8ee fie•work ci the clc'd follows each device os e.:Ii 

1/Jer•,(ln 

Z.Ble te'Jrity, v.hill,s ,05.d o. 0128.11 corn.ore.1 in tre sysiern p·op/goles le 
• Tlie RF 

AES 'lgon,hin, cloud Eorh devid 1/2 En on 'VI s"m ·0 'he securl·, Tradel 'i'Bee netwer< is .1/ Icorn ng, self 
nonoging or•o sellheol,ic [•F•ce ona 

previded 6. IEEE 802 8. The ide'ly Muril¥ *5 06 0 signo repeler or roLter forgl" which will Insure o lowe' level 
Se•i(e5 ,]L|Lldpr,iel•iogs for<eyes•blis•„e9' 48 belefile of us,lg Ihe ZI'Bee .Ireless cf menonce 'rit] o h ghed,0 c} 
nd Ircnsporf, device man, gerne,1 nn' carlinLn€alions plotion, Ic |le |C5'mi•e e 1 bil 17 f,rlhe 'tilily ond 'he cus' in ers 
froine p,wi Use is ob node 01 M 21-'i,Cotions inc Jdasthe following 

I Aoilit, 1(• do 'TA (ovcr the-/l f r.wor© 
centres»col ythezigBceloordinolorsb# , The obilil, b lie Te»icirk -r..pom,s vpdotes lilli *em hordwore I or, 
cal o so hee dedicoipcldevicej thol decide'o to expond Re / mesh (oll repeule, occe/ble spercl whereas the low baud 
l||OW or d,Bollo.v new devic• ir.le r.-wark. ....1,79. Thisresults inc moresl•••,1,· rates of P C mob tl,is erremely Jilficuit 
The t'Ls• Ce* 4 pericd,i ully updole d ccmmunlco-ions/e•or<wl./.g• and unrelicile. 

wider feech The /ded benefil of switchtancw nctuorkke'.tlir5·bread "s tlii. i • Softwore tools ore e.5,1, ova,101]le '0 terrns©f cosfing,slho fele,/PRS,4/SM the new <ey encr•pled with Ille aid rlet•ork lerion« plol ond evoluo e Ihe reol· cellJ|or conneclions would oe required 
key *'hen subsequen'42••sl lyfc. 0 lime•,c#us 0,•B heol• 0'ei•vioneo# 'I. due tc o lower r Jmber of concer+roir' 
./'10 IIi. new ines9 kr, ietwork ••ee Fig 7 *sures lower operalionol cost6 ¢oc 

I. moke6 RF b¢led swels for Zillee I 'Cre AMI oppli<.ions AMI •ysten, cos' 
cos-.4ec·we 

I••Cal|y, 6 tne 3010 Luncel.·ors viould oil' e neigence old rm • urlt' of ceiIJIOr Price compet,tive Ir environmeni• wl 
crordine·Jr, ond wollic eh,obl,sh a ZigBee o low •echnology h·,3 geogroolcol encililed the growln of p.ne!/01,0/ ef 
C|0Jd ..econdao •,de witht•e pr•,10,¥ high vclue consumers u„oncted meter becguse reoding <AMI) and AMI o ov.er 

side communlictions being Ilie 6-kho/ ccirrillator•cnJiremen' Ago*I pladorns ond rende,ed them os Mblc 
ove, cel!•I•, c E·herret lo the •I maste' ¢11,6 RF solul,un6 En,1 Le e-* orice Zo utions *,colly 1,1,6 1• och,eved w Ih 
St/lon All/,11 ./Inponen' con/ect in·o CO•Pettivewil/C.esystascayou Inocces' poin· nome,APN whicholloe 
'i• cloud and pc •ring IS C ut|·oriBed by the dolo are not !,rr ted k Ihe 'cal ir=former Inelerirglobe ulloccted o ir:que P oddres: 

Er f. If'•f' J•V+V 4- 

-- 
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leside//I load monagemei 
Proile,s 

&'M, = |•AfT, + MI•·• '71+ (SAN+ CA/•N '191 ....here ore lou'Mulicip©I p.ec•Bil 
imolementalior iDle Western Cope. South 

where: Afrco These pro ecls ore portly lunded by 
Eskon Irlegroped Demand Monogemeit 

2 To'Implcifoirrcos 1//4 Is part C. their enew, elliciency and 
+r,4•0,loll•e AMIr•,fly•A·6r demand·side monagemeni programme 

3. 
kofew©9,co• ollhe GSM/C.PRS rer.* Tkese Droieds f¢cus residentiol hot water rnr•pilrn on •r 

r 
Icod :011'cl airg 'he lood control pcrtion 

P'od..1 •ri•d Imonths] 
©f le snon metering or AMI lou»moted 

Cos•pe·•0*erorco,ned,on perrn©,1,4 6SM M-or. 1/. melerirg irfros•udiyel 545·Bm. The pt"-5 
(Ineli•/.1//Ird) 

in queslion vii'! eroble Eskon and,he voriow 
Corce.ration foho 01 melefs rer d•tn ,•,r,•mtni In Jr //ities to shed |oed d...@ peak Hes 
Nurnberolme·eAncpoinii.ret• le,•1 asfeloms 

L Initiol saup cos·5for/n APN 5*. • Slell/nbosch •5,07 M¢4 
Fi*ed •011 Der mon-h fo· 0r ArN { rr*peclive 01 J•oge• a Overstrard 3.160 MW) 

. Drakenslein (7,204 MW 
Eqn, Co•Nofat*... • Mcsse .' M,687 MW 

EocE s/vem rurg indeFerdenly from Ihe The cosh i,volved with 09 API lypically In smod metering or AMI syster,15. Ie GSM 
cthers'na ,& ®sed ona siterepoyed¢ent. inclucetne lollowing coireeions ore droshcolly reduck beLoise serier fre·n which signals ore dislrib•led vio 

• S'.. Initialse'ocos'loro'APNsyste. fhey ore orly required for bockhoul lo ond OPRS to dolo comentrators aid Irc-n -he 
from eoci doto coicertro·or. Each do,0 

- Q.. Fixed cost per .or·h for on APN 1 :entrciors slgnols 're d s'ributed : 0 concentuto. then communcates with each 
(irrespective of usage) Z,Bee RF .c the apponce control devices rreler coi•ected to it (ci¥where from 20 10 

' I• C.'per ...r or con'ectio' per thol will switch the 101 water 
500 devices cylinders or melers) using eitner povier· 

=/or OSM net,vo·k •roHic (incleding The relo'Ive line carrier •PLC) s ze c• the" ppiecs or vi,reless RF IZ,gBeel (geysers). 
SIM co·dt commullohons. In AMI s./.3 the costol interms ofkord»areis•s·olows 

Theinitiols/upco* .5 rk' includethe Apl ihe log qi,le conimuD,colions FLCo. RE) is • Allmaslerstallon l insionces) 
creo·linas welloithe InB-ollalionolleased usuoll,Ii,Juded,nll,elia,•Mufecosluriddoes . Dot. conirritrotors(•-8/ unifil 
lin"ors,micrccnne=liv,Mbe•eenthe'SM rolineovelicencirgorrmoith,•ees. Thecosls • Aop|icicecontrolreloys•-43400•nils] 
nehvork Ind le .cs™rslo•ion server 0/00/MI 3,/em are e presented in Eci l. 

Conclusion 

-he bus,ress cose for AMI is i. easin•ly 

• Substation, Overhead Line and ll focvsed on driving efficiencies in ene.g, 

Aint?k Underground Equipment. consumpl on ord business operations 
Allio•gi :he tecinolog, cspects 01 AVI 

EDCU** 
015,gndicant /2 bus,iess ou/omes ore 

'iella. Dateclorn Glams Di• In-s mos' impoA#, AMI holds the promise o 
E-inw•Ph=ingSEk• Comp.mil• Inuu!*' mo,mising /ke operoting profil of the JI,lity •r,SUIa-TOLJ•andSID,e6 Porcelan In.abi 

by influenorg cons wner b' m o'r M--ga./11././-1 Polt Ir•11•lof* og"51 

netwo·k on' copoci·y corstroints The issues 
Tians'-I and le locul slordard• 
9.tchgear me of i".perability 

should Isoiators seM cs a meonsto this end 

Sume** ligBee sviobleasolosl. ecommunicolions 
platform lor/VI 

MK 
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Mobile technology for infield data collections 
and electronic works orders 
by JH Gr,er. Mo•!/ Melering 

Mobile,echnology hostakeritheworld bi stormand is developing furtherever, day. The mpability / iransierring 
dall over /5/ neiworks at o relotively low cos, hos ¤Iso revoluflonised the world even more than ihe industrial 
oge and ihere is no end to the possibilities yet· New ideas ed new pro€esses are now possible in the field of 
1/lield dia /olle/tion. 

brpe.willdeolwilhosimpe, buteHeclive nlerecre rranymc•e // sets JEed end progrol upgrudepfug,arnso,emovenenl 
and co/soing applicotonof the rew ogr 111850€xomples,bovacgneochbee·erdpd urdbeheviourof consurrers P.ocesses•hat 
trch,DI*gynowavoloble-o•sth/willorsis] into subcalegoriese/ensivebas»011 lils wdldefiriewl,/nlusibedgc wi,hdotaanc 
m•r : i,•r:lit:f5 •n redu• e -ssls orld impr<>,'e I•ot the purpose 01 the poper to list du u beth huw d is done fr Us• be oefined clearly and 

ond types. 60* 10 Il ustrote thot nun,•,pu Illies Iliese rr .ls' be monaged stricl> Histo/ ©t doke 
rely hea# On doto lo ope•le· As does riluslhekeptandollchongestodayalogged In 'eld dola "ll.dion lius 'I•,s been a any business in ·he new oge of /opnotion Ac•£63 to doto mus' be minoged K Jser 

chollenqc wi,b dotn • 01•rclors mokirg use techro|€€y Ircorreadolccost,nol.' rights n· •st re 'el delined 
of p.pli 'r' 4..lield./.ironic leyke to 
roolure the doli' urd • 5epr„ule 'p urd a Origin 01 municipol data Dc*piocEsse5 jo incorpo.Te 
*rotc camero / ·oke the pi•5 Linking de new daic -6 ihe o d 

lialo•ic dolc 
gl ileset<>'he sorre and com/ doic bundle W'ot to do when le• , c.]I'e·( led Ar] r] ond 
sometimes orc.ed lo be moossible Wilh Municipalilie: Hove lorge dolo sets •bal sle,i .toric .10 ore diffe,ent? Whol con be 
new holidhelc lecipolog, incomoroting all frorr maryyea,ofcoing bus,nessaodmony Ir J5ted? Nomol , ihe historic do,0 * Il lic•e 
Iheso•9&/ed/0£ejJeclienpioce5shas •eors 44 ring do o frorr the field The le J/sk impco op:he w,/"ner end ousa 
wer 5 inollfied res,Jlting in imp,oved n,]10 accuracy 01 14" duto li mos" m q JI'Shon ihe 905 .mOUDI OF wei -cr Ihe friuri,clpa 
receivrd {,0, i le field The GSM nefwark cs It •s g¤'heed using . infield colo 0-Acill :•,id is-herefore occepted os correct, 
doic :upebil ties n) *,rake ¢ possible to capturing techn,que' andis mcstl• incoi/·e rn•kirg do·o collec•,01 Drogru,Ti• {Lhle 
receive Ihis dato trom the fle;d re£•I T, fre w th iwel This leo 35,0 Incorrecloccislcrls mode Discrepancie5 shai,Id oe invevigoted In delcil 
huge os {Of odvontoges as proactive rn.1,1·'rance ard /,ge Ind thc correal "a wl used Influ-r as on 

0,/Ing crros are mude 03 0 15'|10' I.Se whiernearn'slthen becon'municited .IR 
Dala in ihe muni•ipl environmenl ,™or•datoset• -.ultsorehuge losses +he cuslonrD e the corroa data rn•51 he 
Do·u In the mu,i,c,pal envifi,rinen'ce i imp" and,iefficiericies. The worst of these ore the implemenied 
huge|yonthese™,c•sdeliveredon,•ihecd erro-stho¢-nc· evioer; andiho, lu·one 

Def,•eprocesseE/col/clincdol 
elfectiveness C' •he mu•icip¤lily, Ir••orred kr,o• 01 

/1•9/ dita can bonkrupt o municionlily •rd Processes-oensuretho¢ le"'|eL!!Or /'Ul(] 
Infie;d /0 cap'uring pro,ec•s 

incorrect doto on .!ch m.inmnn ice 'Hons i' dore effeclively end or.,rotely must be 
-fe based A ccuse huge additionol COSts At Eon. sloga /,Ti:.r•,cpolilies unce/ake C'eorly defined Dehve'obir. ord folerc- 5 

ond Slow service de weiy 5ome I,PK:ol data gorrie son of dulo collection pro,rci to muveede·irlerlonds,•tist,coll•repregenlatve 

used by updo/./ehi/of,Ldot,]ond/c.welle.dola /m,Pleoudits/dotoswommodmustoe done nun,clpclll,es ore 
not pre'lously req'ired. These to ensire ./.roll live 5 ore p·o,ecs mointolned 're 

C.:fomer /10 9''here i,iosilv oufscuiced end men,*i•esthe tocus (]cces5 prob efi,• i,ccu f due to locked 
I ....1 =perlies or doe lo denied occm, Apar informotion „ on 1/ price ond how culcklylhe do* con 

I® deCISIve 'chon mu• be loker, I. ensure 
• Add·ess be ..necfed in ateod of on f ne q uol if y 01 dc f. 

acc=•loined r,Icewed. Ther*sult 81©rmcllyincoprec¢dato Su•per50/thesupply 
¤• se•,cf·5Is o s•foilg tool tr, use ond wcd,s 

•5 0 reS' f of controctors ru/irg to avoid very effe•tive y There is no . lix wne. 'eler do'] penolhes for lo-ecomplelion ond due to sho• t comes lodoto purilinton cr,d 'he/pe 
• Ve,er inlormolion such 's 'pe moke. culs l.ken I S.ve costs. 5 JH clenl time rr Jst be allocmed to Ihemolo 

number etc, Moc' 01 the dute I' clso received frcm :ollect,on process 
• fbs,·,In Mintenunce leum. This nforma lor is M,incge le defu •'ser 0,•d • col/% Cond lion noirnally on poper 0/ sometimes never no•thedojo 
• A.er/le consumption warnes the du bose· Morthly processes 

H le 
such war us meler ·coding and,4 1 co.trol o·e Inc le collecto. 01 data ' V.ainler.Ince requifed is 

to •Iso sources of mo.ged cato. c €•9·*.dhin ./ bouncories 
Ass' regi*ter Ale dat' will look uller itsel• Cato cannol 

The solution 
lissa ce.rupt 'sall J? rs lype always c orr,51'fed by "e 

ac li•n of o I unc' 
I beirg. 1 herefore Poser Define hurl. proresks in od,·ance I 41# Mirl aj; 

Inler.en·,cn inu' be redlked to c mir,ri' nower,dold do,0 
All humon irterrchon m•s• be rrori,Tor 

• Condmor Uo•r, sels are 9,•0 ng org¢n R' n le 'eoor•ed ci u,id correclive ¤chon &1# ·,lusl 

I 'laill'Inlereq'led munlopul en.lier„ent due tc malntenorce '*en Ile,rn„s weremode 
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Alike m of 'chiojogy Gerefo; Ele•tronk wo,k orders/•ob cards 

Technology os dauged in le introduclior If c GPS co·ordincte :s token ever, t me an Willi electranic.0/5 orders,/ ghefleve & 
is ovo, abie lo monage dolo users ord 00,08 Such 05 meir reoding is taken Ihis conlrolispssiblewsultinginimpm,edqualit 
collectors. Mosl processas ond procedures co·ord, icte con be used to verifY *eler the of.or< ond improwed eleng. 
con be enforced us,ng iclrology Th,s wil e<,rk wos osioll, done ophe meker©roc• IT . Procmes con be tor:ed onto the person 
be d „ussed in more *,1 belg. con *here ore be used ]s a •policing f' tool fo w•o has lo f•1{, theME ssued on •he 

e•••repe•cnnelorekep•honest worh order 
4 njoin rhe doro co"nuoust • Plosconbemode COmpu|SO/ardtie 

Vs.0 ¤,ds 
Dolo con be montoined successu!ly H work,order cannc·be cloged / e pholo 
... US,rs /1 dolo ore monoged /0 ens're Pho'os of asiels car Mislin *e 'lonning 01 v.cs no•taker 

•CA55 escnd/rocedures•re/hered# The maintenarce Know /01 is requeed lobe , GPS co ordinates car be taken in ihe 
f.Intprl ance eflon mur be con·inuoJs * dorecic whofe.os Qrd partsore required k 'ckground ·Dens•·e n©conlrolover' s 

funct irrmense discip ine. Systems ord fec•logy c:omplete the mointenonce oetre you go I on 13 pos•,ble an d M 'M 'ep / 
'he pemn honest con,o• prevent le efle/s of ill dise,pune sile -r=Itirnewillbereducedondpers©inel 

-/ple/1, c¢n be ori:loyed mo,e Drod'clivel• H'ge • Cenoin dale l,Jds -7 be coptured con 
cost B,igs con be ochieved by provid,ig be Moce con•ou|sory ersurii€ essen·i' 

Technology inforn·olion •s =ived bock. 
intc·nohor: 10 <Jslorne·s wno noy cuer, 

GPS neler reoding, os no odd tional /5 rEM]dir,g • Dropcop•r, me:,u,•ar be usedtuer,wre 
there is 0Alyone wo• ofspelling Ci•rch is rec,ired Ago n Q picl•·e 50,s c th©.sand 

GPS ·echnology can•oliust tell you whe• Slreet 
wordson¢ coniot bedispuled Itcor,c 50 5er·e 

01 asset is bcoted. bul ossists in monog ng OS evider¢e when ·ampere d mel en or ilegol • Compleled viorks 0/ers 're vfoode' 
personnelwho hoveto.,•tthe osset onie the:enfral dita bose H (SM as 

connectons ore phologropied ¥.it. o dole soon 05 it is completed Now all tie 
Personnel o,id lime &¢omp. Photos ore Moicgerner,r ,ery suc,Essfully inforrr'ion is avoiloole for use ond tor 

used to verify meter ·eodir,gs os new orocesses feedbcck to cuslorners, 
Due to Ihe f" Iho: you con frock person'el brce 'he meier reoder lo take o pholo when • Dolo is rot i,sl looded cni the 3,Stem you can report on how long ine persor •00• 'e sys·em does nol agree ./ the re©ding or culorrolic.,Il,.bul /oneseaccura/ely 
io complete o goealic 10/ and } ow I./ when $ mainlononce coce or no occe= code 

• Data volidition con be dorm on lee the person spent on Ihe rood lo get thefe i, enered If oil./inte..ce 'chnic// cl hood held before il Is occepted Ind oil and bgck This informotion is In./mble fofced k toke phclos of work done it con be 4 reddok is forcedto beenle·ed, 
/5 moragement Ir fiek p,rs'Inel 16 now used to do qu¤IiI ....nce 0, well A .el 
possible ·rom o desk. Eficiencies impro•e simple .pplcollorisioforce or•persolwno Case .tu* 
witi huge cosi reduction os o result aid cpens ond closes a meter boxto Ike a pholo 
with improved reeclio• ti.ne' 0,18 ./ground 

imFroved ct the E<z once Ihe losk 15 completed. 'ere 
smidelivei PIMping'arbedpemore will be no more open meler bo•es tAeterreacing hasclwcvs been L·•cerest,mated 
effedively i. ·ef.solle r..ber I personnel iin bolk Ile volue it con ocd in lerms of coto 

required,Indequipmentlholisrequired.,i G. frorn the field ord n terms of the.portcoce 
reduceasthenurnber# perso,lnelisrec,ced Real tirne communico¢ion has become '5senlial at the tur,ction n tne reve'Le cr,air. The 
A cose sl'dy on meter re•d,ig vii skov. /0 in the 'neter reading irus'ry and will olsc me fer is the cash register 04 ony mun cipoli,1 
Act of lh,s iole· , 9 The poper becomeesgentialina Icc•sollhemi3icipal aid mu:t & mnaged gs :m Irlog ne 

bu,iness Just Ackerman wo& be i• he osie connor Sp01,0.poling "gire what where Raymond we 

did 10 Commi '!co•e /ore cellphones, did we will rol monoge his cosh registe„ properly 
Spot,0 report,r' 0, con.5-otion i Ii·•re wonder how I'ls we mo•oged 0/ businesB esse' ollo· mulicipoltie' come ic 
ino nten•rce f equercles. credit control realise wilhoul real Nme alt' cornmunication In tiemportonce of the neter raoding 
ac-,cns, occess. mete, loblems, etc. is now unc·lon h no longer " sorneins/nce'it s./.,0 •0111¥•itasrral cbout gen ng 
pos•ible A //ure 59/ g lousand words This a ·ending lof eve·y meter It is <bou· doto phcnesrow rece ving and se.c nge motiond 

•M ulk /eYO|uoledam recmed collectioi on the meterond On Conoition of wilh smormele,s comrnu•,coling in reol ·Ime Whe• fepcning spoliolly vou con easil, see 6 meter ond /ctcrs tict make reoding Ihe will· sarie,s all ove' the world not to men'lon 
from meM· reoding difc v.kers there cre meter i Mpossible 11 has become imporion: 10 oldtechnologysuchaslelemet•IndSCADA star/5 4 ele:Iricol male,5, but ne 4+1 reoofloccuratelywbya me·er Jan,101 be -eoc 

1 now wele' Gsocioled with le same •·ond "his s,stems The meter readi•g indus# as this mil,/vence 'e m•in•enonce required 
m / irvesligoted ard corieted ies/•i,g usirg reol line dalo trons#rs to monage Ihe ond conemmensely 
Incddilloollncome Consurrpl,ondolacon quallof reodingsind•©reduce turroround 
6•shmwri,mi,ollyc 

./ whenostancdoesrol hfnes Do•oisvcidoeonihehondheId, out E<urhuleni isanexample of aminic,•ality 
Monn mhon si Ic·"ose in Ilisurne is Iher' sartb ri er lor fudher v¤lid/9 thal fed,ses 'e •mportorce o{ fills reporIng 
c reo. 1 an be i de 91 f i ed o nd i n ves i go led and.nbe:eatbockkthemeterreaaerto Consulion•soreoppoin·ed 'mologe. 

conlirm •hile the reader i• shll in •he lield meier reQd ng cnd ma,9•enonce of meters 
.g Progress 01 ·neter reoders is mcnifed , reol Inc as I result the mportarce of repoeing 
Work 9 certain ¤reah mn be combi•ed to be time Reo¢Ing 04 remole /eas can now be On meler condiw has become part ard 
al!<coled 10/ch/,cior,• 10 .sur/ ·r/vell ng colemuch moreco>5, ell'-ly.no one has percel of tne me'er reeder·s fundion ood D 

very impolont portlhereof Tne Osse' imeler 1, optirrised. Urgenl -ik i 11,1 bo sen, ·c I colled o hor,dheld device from the office 
re¤der -id for is used op Iirall, b, inak pers©nnel»hoorein Illegrea. tlete iw ieed,ng fo go ind read the remole orea A person In 

roures con be optim,4, rasull,n, ", fewer Ihe me< ca• dowDIood Ihe electron c works m olhe dok reeeived from #e osse, 
resouce5 rea Jired. Personnel can be ouled craer ond reod ihe • eters. Th:£ i• especiolly Relolising ·11,5 rrec, a ible.11 -(]• de./ped 
to le osset lor noinler,unce purposes Ind 'leclive when, r,iwill' I,inht- con/ / ma' incorporaed oll ./ obove t./.logy 
even for Meter reoding pU•0052% v.eiOUSr•roltown5 and procesm were deveoped /0 Force Ihe 
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-,=rpm. 
ineter readers in Ihe field to co lect Ilie required inforrr /ion and to 

'.•b-"•211. do so occurole) 

212 GPS 'chink"" imp'men#j 
, y • GPS co·ord notes ore locern the background tr every actio. 

loker cid ore coe and t,·ne storroed 
'm • GPS lechnoogy direct: the meler reoders on tne hon/aids tc 

*e nexi mele, to be reed 

1 I 'plial....isavoilole 

&O!05 
..4 

Pholos ore •orced •or the •cl ow•ng outcorr•s 
• Noocces codes 

• All mcintenancecodes 

- • All,lule.el 

4617/Em/ • All high/low exceplions 

00Ohe Q.uio•ce rw•5 huihin 

1, lolloeg rules ore programmed ont the 4/held to ome 
correct colo is reporfec. 

• Contrnct,09//eoddress 

power factor • Contrnctio' ofthemetrnumber 
• Eval,alionoft•£ readinginterrr: CI,heclverageconsumption. 

correction * holuolion olthe no occeas code. woininance codeand nole 
code ir relotior, te 1110 huskDry of previousl, reponed codes. 

optimised energy saving • Confirmotionolthel/co.ordinate Inrelo·icnloprevio,GGPS 
co·ordinotestaken for the meier 

Reduce total power consumed with advanced power SInct processe5 gre enforced fo' cerloin 0Jlcomes For exon!/e 
factor correction equipment from Electromechanica 1 a feeding is noi wi•kin prese- limils occordng » Ila overcge 
Power factor targets •'inductive reactive currents' by consumplior, a pholo is forced and /0 reodivg must be re·enired 
intell,gently introducing capacitors Into the supply bocl:Fds. 

to counteract the inductive element of the load and 11 0 m.intenonce code is r.1 Ilie .Ima Is tie .....6 mgrill u 
increase electrical efficiency code issuggested 

* 
The foliowing rules ard processes ore built into the backollice s,stem 

FI'll.• • All entries ,4 0 pholo are floggec cnd in.estigaled by o d/0 
O/0 y. 

ALPFS TECHNOLOGIES -lectric 
• The photo is used fo deern,re dihe li recewed is ccfred or 

not. If 1Eed ola isno=coractor,f he benefits ahoto is of notof good quality, a power factor system inclite. fhe da owlyst sends an ele:fronie wo/s orde + / m/er 
• financial readeror sa/4 - by reducing le power consumed' s, pemisor in •he f eld lo re.reed the meter. 

reduce electricity costs • Tked¢tois,henoggirpull•roughlesomequolit,check 

.extended equipment life- reduced electrical burden Case gtudy resulls 
on cables an' electrical components Dc·• :curac, 

. increase load capacity - provide additional capacily • Meterrood,/do/accuro/wiereodual-eadingsweree.tered 
for other loads to be connected imoroped 1,0.97%2099% 

• environmental benefit-reduced • Accuracy or mointenonce codes increjec/m 80%10 99% powerconsumption 
means less ··greenhouse" gas emissions and fossil • Accurocy or no access codes Incregsed trom 80% 10 99)6 
fuel deplehOM by power Stations • -he nos'sigri,continp"enentwisorithe no,Yoe,o/,ne'ers 

read. This inemsed b 80%10 87% due ·0 0 reduchon in Ihe 
n, mber 01 no acce„ codes pro• ded n nd due 1„ r.ore cHer¢,vo 
nuirtenonce 

0 Re•dirgs directly c/o bill increased {,orr 7796 to 86% 

-Jfalactro COS'redJChor 

A cos' reductionof 15% was e•perF'rindb lip meler read,rg 
machanica compcm due lo less 'ronspo,t of per,0 - regui,ed nn' di,c 10 

inc.eosed elliciency of meter readm F i uilt.5 could be 0,1 „ia n 
ior more info, phone 011 249·5000 furlher cost reducl,0,1 - 11' 11[]Ve liE,89 pOSB,ble, out due lothe foe 

email info@em co.za 
visit www.em.co.za Conlinue'.ge 49 . 

cape 021.529-7000 • kin 031-569-3500 . 
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Half-cycle circuit breaker for rural smart grids 
minimises operating costs of feeder, spur lines 
4 Dr &er Abion. Dirk Scheer,31. 4 8:.·in• Gmer•ke' Sdem•as 

Rural eleciricily distribution & tess reliable and more expensive to operate /han urban networks and generates 
less revenue. Long overhead line lengths, inherem high fault frequer€/ and the often considerable time taken fo 
find and access laulis resull in long oulage dwralions. poor regulatog pettormonce and, ellen, financiol penalies. 

longlpr,gthsollineth¤tgeneroteliHIeincome veget©lion end willdlife. A -,PICO! -uult ror, ini Ihe5e long Outoge. Thes-toctz hove 
con be Anoncj/4 preblemo K lor ul,Ines wn/prop,desoreasonableguidekne·w¤rk •i/11,1,ccnt implicolons ai the scol ed 
even wher they coe.cte rolint y L nes w th De·lormonce ond which is Jsed Ir, flis peper 1•Pe [,f i:,ve,st.renl thot *ork owners are 
high foul, Irequences olr wh,cnerve few forlolerconporisonilitlotoru/spurlire prppoied'crnokeeni'eirruralne•ork Low 
custorne are „lure ihon cpollenging Tri tho'experiences 0.02 fouliperk'n per yeur cos' 04 puchoser nin'Irtion ond 0*ership 
reqJife Inveerren! 1. improve -ellobil » ·.. For exc,te, a 50 km spur line I I, en oreollkey.:ve• for.ro ne-uo'kinveslm€it 
perlorm/,co, but with few cutc ners tls ilveroge, experience 'Me lult rer y.. 1,• i,Ti,•ve Irtwork rellolill-, 
d,Hicull to il,slify 'he iripilai „penditure Fcult 1,5 con be class,fied os ·rar,5ien' Ideal spur line protedion r,eces•.orylo•„provether,1 or permoner,1 A Irnisien' Folull rn"ns choracieris/es 
Th G paper pioposes jen crimr,9 1|101 21,/ #e e eck,cry suppl Js h•rned Wf 
repre·.pn,!heic®clne,workper¤m,unceof AB the 

„one,larilyurdlhallhe•uliwill.gone ma,oilly D- li•a le,/ +h In f Jal ner,grks 
fural Is oll·iouted k> spur lines Fullw, Ihon overheod spurl to ne protechon cavkes whenthel nels'e erer@,5ed. Aperrnc:nent 

•he 6e,Jer #ese li•e, =rtoric cre iher used lo evula-eord .0,1- inters ·hal rke lina h/ this paper .1]1 exonire . 
experier:ed orotedion the rural nee,ofk pellortrance of options .the spu, line comoore ./I for 

permonert damage Ind 'e PJ|' Curilot kults Il·al 4/:copitalco*proled,ordevices T.0 occu' on the spu, lire. -h,5 pooe- be clecred by / mc nen-ary,n-erruplion ta 
Cl /**'io•s will essurre the oreircditic ill dev•ce•,the feeder ine is prote, /by 0 

s•p• y A |il.e crew mu51 phys,Lu ly repair recloser •1•h rol•·nOr e e• *onrlhed'op-ou-sectionoIBer tronic cor•trol /5 in Fin 1 
the comoge before re energising he lire 

The 11 ird is a ne. conpccl, intellic,•1 ond For c ru·ol ove'head network, typicollv I. ir,estigo·irg the p€rbrnonce ol i.re 
fosl circuit breokef lecinalogy ·rcenly 70 - 80% 01'oults are of spur lines, a transient lei .lure pe•oiriiance criler,• have 
deve'ved This h gh p•oportion bean 0- trons,enl Mulli inlrcd'ced thai, 'pen mple•cnted in 

RurQI network overview hos Imp|icalions for optin,sotion 01 "rol o prolctive n.vice o. ILl ..lire, F•vide 
network perlormonce. .plimc I network perfoiri,once [2] TI. 5e 

R•rol •ive•ead. rrec•urn yo•ore disli,bunon len Irteria nrelitled o id f oined in Tobie 1 
ne•wo ks ore normolly configuied os red,01 ®·clnetworks ore olsochoractensed brheir 
"01'dorU A ione •ubslatior wi l have I orge geogpcphicol size •d low c.·Jrrier Evoluationol spur line protemon 
nulrber 01 feeder hes Mniona-ing from f dersity This rreon6 1.1 Ile solulions 

cp»reing 
Eock of these feeder 'rnes »dI #hel ·lawe cosls le own cnd r.fr ttre as#•arIc ore 6,111, Curre,1 4, fl,e most common device5 uied 
'ee Off Spur lines feeding Jusiers c (:ustorners gr:(10!1, cons,derilly ke hig 7 fol'll rotes, for ihe speclfic prole' 11'n 01 spur lines ore 
'crearefew .ny Inlerconnecll)61)*ell b. /01 1/ revenue gener' 'd is low I trod,horil drop oul fuse . o drop .u· .der I nes Fig 1 provides o typiccl ntilwork Ou./ges thcl require line crew a#endrince gectioraliser. This ooper ev,duole5 socl· 0- 
4/log/h/w Ilbeused foitleperformance ,ni.ir hugh opeal,le c©5*5 due lo the l- liese devI cs Qnd comoores r 0 0 new 
CI•!Tlp©risorls Jies,·rl•ed loler;n this /per dnve linle lo f nd 'e fili:lt end acc••s the ntell genl luse·•vir@ clf:uik breoke Ihe 

Ru io ' rletworks u lso tand to exp e rie nce me· I n od d,1 on, polent 'a lly su "·o n 101 uu,110,5 0*,owledG e tk at / ,e, dev ces 
hlgh 100 ·oles cue lo storms, ligh·ning, penalti05 rey be ncuced from reg JI- are ols¢ ovailable for sE>Lr line protection 

It.... 

-EEP tnt $ 

-- »t g 

F:g 1 7,p. f rul -% rk'opol°9, 60 2· I•·02•onol drop o• fu2 I.1 
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Performon ..pob,1117-7//FI .1*14-11. 
*,-lr,Jfre9• Thevials,urll,eprolectivede•,•en,•06,•bletg i•rrupl·oultc,•e•·Ecppr*rio•eforth,sp•I 

.ne»k &/·InaIM*10'Ihi,Mfor/.ce,aiovecdeq•/Frole'lio,reochlop,ck up 
•loliveiv I. I,•,I loul 

On!¥,p•rl,Ae¢vslo,re,exvi• ear 'utoge fo.on,1,0,·ictoc:,r•nogi.eispuiline, onlycuslpfre,enth•:Fu·line 5'ouldegrler•Go" 
outoge, eklhe. r,10·nenlo•• 0, su•10 ,/ 

Tfen:ie•i Guhs'hould no·cou.el 14 6ull i'lran.ier,1. •ihoula be clcec insuch. w-hc· pcwer,• gulomolic•(, ,•ored/·,•purli• 
susloined ouioge cu51/ro• oller or y o moment/• ce·age 
Previce o vi.ul.,01 cf o permoneflll' If 01,Ae hos o permore,Hcult ¢hi· hos cauged le •pur lile p.oleclior to opell, the prote,»e de.ice 
liled lir•, shoulc proae lin• c•ws with o c|ear VaLJ•| indicolioi cf •hic,spu, line idcullad 
Recoid indo•cti•n oboul fowlt ond line Therur•·pu. nepro•dived*.cer-trer,rdhi.lorcal,nle,not,a•obcutevenls•hAoie«,urredon 
OFe'Mi•, .* Ihespurlire -hisevarlhls»shouldincl. forr•olior,bo,•w•0reanMoccur,dand, i.*1.lor. 

detcil' •hrillf©Ult; su<• ¤E pho,2 •c r„•gni•,ce D• ·•ullci,el· 
.videa *loiriolisclollon D J,ing SOme 'Lelwork ·nairie,once oclilities thal canno· be corried cuilive·lire spu• lines ma, i. ·0 be 

eleor,co ,;solal,dondhaveg.isiblepoin·01 so,01,0•t,compl,wilhnel*orks,0/·i'eq•rernenti•ekre 
•0+Inh,r,mm= 

I•pro£*.•rec- Thespe'lin•orotecti•devke5houldb-biele»ove•he90fe.I ./linecrew.wh9.oik,Ag©,9 
eneigisadspu. lines Th:showld be ochieved b• r•eonsoffastord se.•e prolecho• locleor{oA In *. 
ca.el•OC••nn 

SCADAi.,ag.©·o•co®6 -, Tolecil,lota/rao!9ri,o•grld allp•t€-4•vire9Mha.ilrhovathea]006*.lin,0•edinle. 
n,••ik SCADA ... I7.% Pf ovides"e folio** befle"15 
• D...c'J;.1./.Ilionie....irrp¢ etocentrelle..to¢owner'conMoffault'.4 

0¢a•es Allova.Hicientl•orog-en•o·'line€r.wsdu,irgeorr. eve•ls 
• Remole'.·c'Ing/le/(s 
• 9-mee,econ*"ax' , 'dence 
• Rem/re o•es, loe,en·recols 

towcnpitol,nslo·eqipmer· , Thepu€h•Illf deviees/·rurolsrLIr|J•e.lior luslbelowilp,ovide•/litrolle fer/lon 
=rle#Ui| 25 

Quick,eoll'.cheoptoini. - in910 nlior c*of devir,5 fo. rurs|splirlin,nprlico·,•musibe awe all.ide•no•roclwer,turn 
0....•lmen//ililiesT,i•.ecAsqui<kin•,•11.-ontin,83,usi. e·line·8=....ilh./.·onal 
liflingequ.Inli,qi,ired 

Tabf- 1 Ped=Mre c.Jien' 10· 0/,in,cJ .up jihe or©,eeon 

goding t,e use of reclosea Tnesehove Af„ehc,noele/ron,csor,nillgenceond feeder line recloser. WhBD o foull occurs on 
nor been includled os in mo/com ihe Cost Iherefore io copobilil ·c reco·d h, oricol thespurlinef •he drop -ou- see,cr,cliser does 
//ificotion/of ussonruralne•ork, i,not datu obc,1 1/vit eve/s orrel,obilily dak. nothcw o foul·,im.ruptingcopablil of its 
possible Witkcut commui,colioo fuoclion*it own ond w ies upon the recoser lo cleor *e 

conlotromn·•nicoe•ic:s#usionolely 
Traditionol ,uui I•the fovll drop·w fuse ••ronsient,Iberecloserwill 

]1 Diakes /0 contribu+ion I le brmotion I 6 he Gull However, in do,19 90, it w Il 
&1051 ru·01 medium :choge net,vorks ore on Intell,gent gr d give' I custoners down"reamo/herecloser 
04red wilh Iha pfiry,u!, feecer prolected Wher n Ive·line crew,5 workine dowirrstrean 0 momentory out ge. ·,ot iust ·hose on the 
b¥ o circui' breaker or re' ose· while a fuse c'otuse, Ile. opera/ing tine c-Ille luse is 10/Itedspuf hne. l/e inut,sper,lane„1.11,8 
pcl·acts le spur line [soc Fig · depandeN upan M loull level. As such Sectionulisef m:]rinors / fouil ,Lirrenl ond 
Wheno Mull occurs onthe *wi linp the normol Piochranlouse the Wei hrie the redosesequence. ondopersduring the 
be oper/es to clear ihe faul. Wken the rBooser wilh o hol line tog 58#ing cs le degd time / one c' the reclose operotions 
$.se Roci= is gmec c©rrectly wilk 14 protect on for lhe live· ine crew Even Ihe accordng #the config•otion et Essenlially 
upstrecirecloser, the re'loser /neverneed 'slest recloser protection w II cllow 2-3 the Feade• irm recloser,i i,ird lo dear 
foopera,eon... lineloult. This meons .... current ·/ flow, which i,adeqwcle tr•rs,en, * tne seclieri,ilise, is used 
©lly 'he Luskmers on ·he faulled spur l,re to co use sign ficant bums lo on to :solate ¢perctc· in a permorenlly k./ed spur line 
8*parien:eonou·ag'TH,pproble. wilhlnis cobe ofonoccidenl U./.un/liy, the nla,on , of./· line full. 

€]re liang Ir·· 
c•nfigumt on is ihcl ihe ;Lige blows on eli y 'Anile luLes /'sm o low cup' cost. up o 
Fc./' hoth permone' a.diruns,en'' cousi. 8096 01 Fuses blow rec|oser oriteclion U./.co selhrgs m "1 lo•c S,Or 4 While 1 4 The uses 

do.rstrecm.uslomerst"lf,semperiencec ars quic< ond eosy lo in5'011 or·sile, o line occoJrt 01 the lood curients generated from 
"skined Guige Ind o /0,6 equiring a line ma• crcre• in or overoge rorol all down'rearn custor" en,ir©imert 49,5, the pick.in current 
c'#to 'eplace the fuse incur·ing 5/5·diol nia, loke hous 10 Iro,el p-1 t-e line for con be much }.Igher·hon 5 ideal for spur 
loe'ltillg costs forihen-ork owner Ir..1 pole,/c! 6/. swrch for ind rep,irlhe blown line prolechun * tie fooll hos acluclly 
coses /,suwainedouloge,suirecesser,os fuse. costing ihe .tility in Ihe 06 of Rl 0 000 occurred. This mions ·I•<,t lo. level I,ills 
the foulis •rs,ent Ir a single fuse opettion Tk,5 a·the end of' 5%'r line represenls moy nott'inge, 'c 
A lue t.1 106 'Jown will diap miw I i]. '.111,tontill 11 cost of owner,hip il o une .i recl©ser proleclion 01 oil Tli,s •a• :•sul, i,1 
proy,de o v,su/ i,dicm,on to po„ing I ne ffequer·loultsondis·penlo•eold'seecoiom Se•,OvS sa•® events suL11 I .le top I,r,35 or 

downed cfews 0,10 the loui led li i,2. When in the corduclofs thol are sti'I energlseo 
Drop-# secllonallser d/oped Nowr DOS!1!Orl 111. fuse pro•,deh U A section/ise thor has ope,oted povides 

genuine ele:Ircal isolullon due 1011'H lorge Drop w seclional,se,5 0,8 ued ir, p ace 01 Ilne crews with o visible hmolr ot the,re of 
flirgul thespurl,lek,eondore-Mneredwlhle 1heoperallor,6,1 withou· fu.•11,•1•rrupling 
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Fg 1 ./Aoto•a,A•dk•o•I(te•i41 80 4·le.egover•@U,po-red©ispu.'le. 

ccpobi'ily, /Herix m rapid 0. sensilive loult 
protection lo I ,ie cre#. 'gain, Ike upstream 
recloser hot ine kg must be applied 
Therefore drop·oul sectionalsers do no 
Irrorovethesc64 01!inecrevi• 

Furtkermore. ine sectio•oliserhls nc internol 

faull -mory capable 01 mairfaining o 
recc• 01 outage ewe•ts No eve' iog or li e 
h,4 9.4 to wist ·he net.vork operator 
to understond •e reas,n for!he ov•ge, nor O1U1. 

L 

to no,"in on acCurite record of,he //h 
of the ou ¤ge for pe·lormcnce •eporting 
purposes. H annol be inigpoled iri o 49* 
net.vork's SCADA .em, hill cloocity for 
re·notecon/olond does not enot:eopertcrs 

Fig 5· The Ue·sov•e dey•e tolmisition loon intelligent n 6 0/. 

The ourchose price 01 the sectionoliw is 

ielatialy'o.r ond'hedevice,•elf issimple Ille =allon'fl•lever Tils,11·•nsl/toll performance S,ncnro ous-onualtrippirg 
101/5·011.-crepxi faults will be limiled M o hall·cycle &ton Orld C|OSIng 15 po55!ble lo ovoid fer -0 

- the consequences of occioer' durng resorionce Jsileh Also, whei} Fuse-sa•ing circuit breake Ore pl.6. 
Ii•·elire•orkoregreallyreducedond,unival expenences upermnnent/,/1,19 ,/vi- 

Th,5 newlycavelopecdevICM,hosei··powarcd choi,•sincrease or, tie /,ocent phc,eS COP be ir,tr„-ed 
ele:lronically cont.Iled, single-phose f.'11· 

This device to he 0,-board electronics lip ord to provide a Ihfee.phase lock. interru/ing device t,ct „in/alled in ser es d w Ih lo p ·elect Ihree phose mc:'iner, f oni nernory /(01 cont" on e,enl fil c Fuse (see Fig. 4 k protect the fuse histo do,loge· y, including ir/emotion on foult fromlrans,antlaults •his'fuse·-r detects, 
character,lils. A s90rt·range 'ireless A prop ielary, aL,rp„se deonre remote ooeisond cle0.30 favdl inas Iltle,5¤ hall 
conirrunicalion mod,le .seasly ./tocHed contolurill,Nuvulloble er./ cyclewhick.·ormostru- rigih..dnvice spur|i•e 10//, " 
to each device allowing connechon fo o lothen be inleg •led Ji to 0,101•00/ CADA less Nme that it tokes for •he fuse lo rrell t 
cuslon PC oppe cohen. his en-6 es on system, pro>Ung rapid access to doto ord fher luk)malically cioses oflero confi•urable operolor to y evi Ii¥e oata on tie status of re.le c:le:5 +0 devices from the ce/1. dead tie. 
eock Ir5tolled device. inc uding /3 time. control centre Th 5 i,cl,des receiving /ult 

i " toult wos trons,enl, Iheli unl• he Fur d "oe ord mogr,itwde ot Ine no/ recen, olerts and gothering rel,obil ty dat 
line cworrers hove exper,enced c rnomertai¥ laull Even* logs frpm mulriple spur line Like troditonal spur I,ne protecton opliors, dage. If·lefaull,spe.monentafterc!06,1, {Jse·saving deyces [cn De relrieved ard /,5 lech/clogy hasa low callol comi c. is theiaobCurrentwl||i|oviagoin¤nolli.Le Inal,sedtodelerl,inelheworslpe•ormirg 9•ick ord Si fllp e le in6101|, 30,irg operclior. 
•11*operofelocleorlhe foul· Thefuse spur I,res ollc,ving network cwners 10 budgel Po, backcanbeoch,eved *5 liltleos 
drops aowil. providingo v,5,6/ /9 lohne lokeprevertcfiweoction " ocosl ""we a 'eir. subied "fou · Fequency "d cfews 01 reliabilil 

·he per•orertl, Mulled bne or' monner FJ•er"rer o alilty con gaAer pe®143<hemes 
elecle/'Isolotill AgoIl, oll'·helustorners occurate, reliabilit' 3010 on th r ne'lork 
enlkefaulteds-exparlencennonoge performonce•oruseinreguk,toryrapolhg, Comparlsoneirur,•Inelwark 
When Iii e crews ore working leading jot noncial cowr•sliecm savings. performance 

the device's prefection furic/,onal,tw can be Using shorl.ronge radios. the devices on Acornporison U Ille Il·,ee solutioos exon,rec 
chorged'c o s/glsh' ' operir,indowi" mul,i·phoe wes c- communicate Ind In·45 poperusingille,en ner'or<oerk)rmuln 
insronloreous prolmion b' 0/ling do.vr workos• tem tolunherniprovenelwork cme·i•isores®nied,7 Iobe2 
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Thise,"lual,or fiedt 'hu /9 new¢'se.M.ing 

P«•ormonce 01-ric 1//ME N" s•*no.. Lt•••-,4 de•,5 the .,ily-echr,olog...n imp(ove 
N/ .61 perlar •lence •1nd ...|/ buildi,iu *eope610.••L, 
No .S 01 i.loll.gen* grid „the fu/·e I addresses 

InIPfrupi faullculen 
Mo YeD /,1 0- 'he I,•cir•orenalice 'all'll. 

Onl, spur III. CLIM;Clner' c,Hecle•' bY lo•" required ·or on 'cH,voble, inprn,ed ruml 
/5 

Ilil •aL,lt onl• rriuies momeMer, OLI].e ietwork pertor 'clice 'ad.,1 Irld J f.aCQI ly _ 

Minobe'utore .I....le,Bll.ono·lin• 

VI.le ...10,0'per./reiltuwlf// 1/ Reference. 
N¤ No lbs 

P•vides doll on lu•Il /,id lin' oper314or /1 <oLedEGo,din -Di•Ir,bu·ionrellablli'unili' 
No NG *=.dierlion•li•,•' Jon •999 

COD,r•Unitulwl#%0110!Ill 
No Ne Vas •21 Rrn. Wall., D Mu.13. •nd K Chor• In 

E••rAh,•or,i©r•he'nQ elluoton'llhe ............ I nal 
N¤ NI Fu•, SCADAirtegec·on ha.i•q circ•i• breoker• on rural riebvork 

.'.ma.re ,.'.C©'.enieond£./'. e• 
12 Ne•fork pedorm*-/n. ..2012, Av,War:U, NZ 

IM .....r......#n../A?00/. 
""lrtn... •• 1/t •Illn,Ir drn• .}ii' 

r•dequote ns 14ey cneole o sustiried ouloge f•Eml= 
Conctudon 'r'll loul...n the me,onty o¢ TJrul I ults 4 Nw....Flib!!bll!' .....i 
A 2,·mporiscn of #•a ,3//Mrce .•pobill·ies oret,Glisierll Olop·©ulsectionolise•requ,re / ?p•lge-irchroll•ir /!i•6, 
c ille three'cullons exarrined,othisooper omuc' large' custone, Diseto experience Contict['r 'feti /0 500, 

Immed,i•telyska••.hlh•ttrie fuse hQi,r,g de·vice 0/ 0/*oge to ceor I . ir |ine Irontio,irlaull Sierrens, PO Bcx 4833, 
'5 Le 0,1|, one tnot meet; ull of *' ente,ia N./r ./I nor I secioiolisor ha$ Iny l.gonholme. 

for Ihe op'in,cl prc+edro,i or rural s*-s S·noil grld fur/lonolit• clid cerl/nly cmi QLD 4129 

'uses. ,•rhil. th. lowest cos, op,;00, ore be integroid ito o SLADA sistern Austrail 

High Voltage Digital trvirlizirilb 
Insulation Testers 

controtted inetrument:m are Ideal for analyming the Irtsulation 
These microprocessor Characteriatice of cables, transformers. motors, generators, high pressure 
Switches, in/ulatora and large wiring Inetallationg 

1- *-'ma 

P -=6 0 . .=Wt. 

G 

/312/ te/t voltage rangel frorn ./.V 
to lekV,me.letanceuptomeTEand 
'hort-Circu t Current upto ImA 
...re' ./de ./I lidli/n IlideL (PI), Dielecti C A..MIJn 
Lic (OAR),Dielea,ic Dis,Nrge IDD).•tep Voltage Mea5uie,rent 
(SV), plus Leakage cu i rent did Capacital te ine'wrementb a l 
dIsplawd 09 th» :Tall,U ha##p *** ai¥ wn 
smre •p,0 40.0. data and dDwnl••d.ible to PC 
The K)126 and *312#•*e r.ingeilron, 500v . 5kv, 
Resmanr• to lT. and Shirl Cirruit Curren• up[05.. (K3125 

07 W*ji' 1.8mAI ....plald or ' ./. 11// ./ dill/8/h meters .Hei 
•,PI. Anrneasu,ementancalitoD,gchaigeluncion K3120 
has DAR and DCV meaiurrnirn• acl are housed lo a r.ued caw 

K3126 0125 
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Impact of efficiency measures and distributed 
generation on municipal electricity revenue 
hy A Jan.sch. M aorcher: er,d ,/ Eum¤n BrOM, S.&+Q:noble Energy Africo 

A range of national and local policies und strategies promote energy elficiency and renewable energy in response 
totheele/tricity crisis ¤nd national dirnale change commitments. Thistrend is nol only local butglobol. In South 
Alla Ihisistaking place inihe /on,ext of ropidly decreasing renewable energy costs and stmullaneous rapid# 
incre¢,ing grid elecir„ity costs resulting from the new build programme. 

Elearicily rev/ue ond cm, linom* sur,4/ Fy 5/10·ns for own·ue. becouse r n·/cs th, City o{ Cope Town „;1 for keyeThekwini 
s closely liked in many Soah African 1, ioncl:,I sense - 15 3 ..pe:ted wi o Irtoke points or 1 full ,eor. Or y resills or 
. cipalities, due to our paricu:or histor,i Ie- yeers? F 1. These custorner5 a·e key Cape TcH cre preser"ed he, asdiscussions 
of mullicipal Nes ope·/ing as electficit, revenue genemtors k„ cil,es, ond impo/Grit wilheTnekwiniofficialsoritheirres,Ilsfod nok 

fore,ob di/fib /org T,picolly writing. Load 10% of g =ross-subs,disetion ollheever yettokenplace at·he-irrec• annuo electric ty 
inc·easillg proporhons of poor iouseholds Frofiles,n:luded weekc/ weekerd demond <egnue generoted is fed irt© city :©Hers, 
This pape• preseAts re•u " /orn amodeling subsdising o range ©1 0·her mpor·or &0!ectior 5 for uF-¤ke 01 yo• ous efAciency 
exercise to eslincte his rave3Le iMp*· C 

Mic,0/1 se•• ces. In add,+lor, revenue and rer,34•roble oller®tr,8 energy services • eficier,c, and smoll embedded genefolion 
from 'high·end" use·s •Igrger residential ©nd were developed. These concer-roled on the 

ever /8 re' 10 'eors, flags the po·erticl 
c-her Corsumer' is foutire|v 'Sed to croSS reside/,al sector (for licl, r•,ore detailed for cn impe•dii remue death 5p ral 
subsicise •toss: from pro·• d,39 Fovier to information 4 ovoilcole, ond vihich forms associated wilk expe•ed Irends, on d suggesfs 
poe. howseholds whic' ore lot /1 :overe d the locus of dis paper. with some es'ino·ions whol ieeds -0 be doneto avoid likely 5erious 

for commercial buildirgeflic ercyage broad by he nalior/ equitable .iore g ont negolive re·venue conseq•ences while . 
dim# / //M elliciency Pviec·icis In the post. th.'hrelt of ./.nue loss lilied enoo,Ing econ©mcclty desirable emcier:y f. were ceveloped *1 on ' •al lile dolo as 

reducec sales trorner,rgieR cien/ pdsclor aicren™¢Dleoptons for 's goss b|e: 

wcterheatil/progrommeshisohonres6]ted Hourl, loadprolil/Impacimodeling • 45,deiti/ upruke of efficid *oler 
in some resistance b) e eclricity //emerts Discussions wilh municpol ele'lriell siIH heoting based M market palysis towch nitic,11*. doweve·.todG'#widely urdeoken for Cape Town Cil dut ird de thot general models accepted lat pro,ecting *uch chorge5 ore inevitoble, prnor•mmes 

potenlial e ectrici}Y and revenue even savings if ius· as o con•umer reEponse to . #h * Commercial building and osses ure not portic/orly useful, bit efficercy impact 
ele=fric• prices Ird licreosIng 0/,laoill•y basec or dcta loken Irom 'Fe reol·lime 

ialher how'Ir cf cheoper looc p,olila i.pol onolysis olter!.11'es (I g. solor P•. c. mon,oring ct en,ekwin' Inu,icipa 
was re/ired moinly because Alk ourch©82 a wonaged responses Ihere/re colled l buildings pre· ard Aosl ef•ic,encyre•olits 
•OSIS VoY •ignificoriliy .I 3,;fere/ 1 mes of • Res,denholf'Vup//basedlonode/ded 

The 11 rec fs to elearlcity fevenue remolrl ihedcy one yeor Animmedicle choiling. to 010|,s s of :,5,©ner expendit're on 
wai, and enly recenll, Hos worK storted undertok,igthisexercisewashloftencit;es elec·ricity and Ihe elore PV IirI,C,aI 
to assm this si·uohor in deta I. Whol will don ikro• who-ther/•erall locd profile s To feas bililyintothe{uire [2] 
the imooct be of 'h gh·end ' customers under»ell,e modellir,g, detni ™] hull hoL.rl, • 5/r PV geierohon profile based on 
becoming more efficient ond nstoll,rg solor dolo w05 galh8rec for su Jnloke points b -,46,s ols©lorrod,dior dato d orroy 

/ orgle selecled lor moxirrwn cnrual 
up'* <see Fig 23 

• Pred,/ed eleclricit• orice increases orld 
PV price decreases cs relleeed in ·he 
lahonal /2010. 

- 

-1 Pullingthese together -es•Iled Ir, tl•e key Inputs 
-- - M le Mocelgiven,n Table · 

: •Eg As• Il besnown, the mosi,g /,cantamongst 
le in/™e"iors i. Imisol revenue ossofe 

tke so|or PV u#w c· 100 006 1••uhalialds 

1 -iir=-"•-L - in IO,ears, and /hc,enl woler heoler uplc ke c• 350 000 hcu•ehcld• ,r• 1 2 yea•s 
Bolh of tnese perletrallon figurr5 nre basell 
on subslortiol reseorch or' ll...e ore 

- 

cow/* cidible The,e interventions / 1 11=1=44 = 6 be prim]Mlydopted b• hi end user, ivhoore 
mosl cHecled by tricreas„,1 ler;fls, wli,ch , 
communded b, Ihe struc·wre of the inclining 
block mrif· 1.84 resullin@ n their beo•ing the 
brun•olpice,lcr•sei. Inuelassesfrom 

4 1 Soreer,g•gborloodproM,indiwie lue i,T,pode,9*,ssore•oshee•n¥,dalused Ihis c#gory of cvs•merare SerIOLS, 05;bsy 

·.- W-**2012 1 - Qu¥_2 
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f. rrneoll,Ingthe l¢Qdprofile Solor PV,sshown emlolions ord=H •ster,·s pers,l reverJe Int....modled 
in,ellow / tha boltom, ond while it hos o losses cg pred,cled •o becrund 6960f 1¤101 

SolarPVlresida•hol) smo bpporenlimpgct,lhe revenue impact is reveme lord probably ored 269% / nal 
No•* loc 000 6,•10. •ignifican-•discLSSedlote<. MM "/ deducting bulke' 4,16" 10, bo!]I 

so|•r der ieclers &·em ond sclor PV inlervent,Gis 
Refle:,irg cn this grop, the following 00„1 , coibined within 10 yeors 

Ce.m*relal building= ¤·e noleworthy 
No build# loco •everlo,/ I Ir,lerien-lensthotconhilmeg,fexoeck In ofder to ... tnis poll,0!I, crppling 

periods ore obvious'' fbi bel I lis imple..en/es, changeslothecoer,1 A' 44:.fid/bldg -550 5.- poin¢ hel·,unic,plit· s often 5/•Ilng mc>dus operandi will need /0 be p/oned lei 
Ewer.gal- 00 -m 0/:Ir,ctytcheenduse·derles'·hanthey mdimplenented over,bere;:15 'me,r' 

ors purchasing il trc ·n Es<am Ipc rlic J•or!Y R®.idanliolwo™rholting' In ·he res,dent,ol 58(100 ond Iherefore he gioph als© Ind mle·5 Ihe regenue impact 
No I. 350000 | •rlc. any locd rcoue-,0- here. cre p"dinl 1 lousehol' with solor PV systems are 
De·nard// 3 ke, money s,vers Sc ar x·er heArs wl™ chopedo fixedcharge and wpoia¢e elergy 

nmers to avoid peuk perlodB are orie chgrge, 115 wim Cope ToWs reiv res,del,1,0 
Re$,dentig!.Ddownllght- such irlerven¢ion allhough they will ne* metering 20/ / ,9,83/doy fixed chorge 

NO Ilg••S 1/0.00 1 -0. Il,Ii re:ult I. I re#nue loss .Ih current 
and 9169¢/Wh energychaie. Such a irif torif systems, Dutthis loss will o• least • 

-'nos .•r lig,1 AC V•It5 mivinised bylhe 'se oftime-sl 15 considered ¢ recionob e oppicic'· r as let 
Il-identlai meterec householos reed eff *d, ge,•*•1 to pcy for the I Solar /,ilerrs gr,c generale ·nos' of their 

po»crcu·ing 1 900, rother 'hon in .4/obil•, 84' fle' iregereroling mee No in"i *"_131?•21911 23- peakperods. A•theselimegbulkpower of le,ro,inenerg, •unlessihe,ciowelo 
....e, ./.11 3% p. rch/se costs ore generally al vor}dard go /·g.Id conp elel? of ccursel. -he groph 

Indust. licud reduction rotes, 0.4 1•Js . re¥-r'e losses from Slow,-9ottheres mir ·nalr"rje loss,fsuch 
disp•©ced pcwer ore rrore sigr ficont No•Il·ners 000 0™ 10 Y. ......elrillisopplied. 1¤weve, s.,1, 

o ton# also ciscourgges Ihe odo,·ion of solar A.der•nd/co'·(pk) T- oco W; Ele,tric!4 revenue Impacts 
PV sigrficonllp, 06 savings{orthe Luslonier 

Saw»per-1. _A --EjEL De grophs in Fig 40 and 46 1,clcom the ore much le.s t=n 11 ·her ar, choroco the 
&idemr,• . w•lerhellier6 equroped w,•h In pack ot ne differe'l interventions In normol residentia tor H This is 'iscussed 

hme##.ck'-de,oas eleclrerevenve·Of =te#** loter Itisimportonttorote .suchonet 
(1 2. reg./. I.+ FV ond solor,i.olerheale·s. Olher nler,ent,ons mpter,no b.,ff my not o,elt o revenuecrunch 

•DI • le,ve,ir#mod/0 (corninerclolonc 1dustrialefikiency, andolher I•owever, :·.hnuseholismcyviollcho•52 10 
midemicl efliciency meosure/ also hc .re st 11,116101 sb al PV und Ilrrlt Its goner/ion to 

ale 4 ic>crc,·subs,dising /ne·rcityfur*:tiors Impor,011 Impacts. bulthese ore r' the 'cus 'hwn use' -i e nol feed back ini/he gr d a, 
GS well os lo. „come ho Jsphe d eleclricify 01 ]lus paper -he imp// snown n tie grophs uny 1,1,49 11 15 n,e/ moble 'w•e·her the c,4 
provision 0,50|or / ond go'r #"rh"ers XSWH') "uldbe:./ell]/mge."=emenotmeter 'g 

ore cleo'y signifiran·, p..icul¤'y v.hn net ./ i• ihi' :¤se, or woad even know ihoi .rnmefc,01 0•c inCJS¢ria| 5¤1¤r PV uptoke, 
(speraing) 'evenue h corsiderec i.e wiere +he, hove 3 solor PV systen. i alled »tne 4 ·ch. expected to he sgnificnii". was rot bulk purchme 

nlc*jelled ,• this f irst •vill expenges ore excluded, / / hlgh-end hcusehold /,5 Is likely 10 /come exe fc,se. This impac ore oround 63% e total expenses tor Cci o liranclolly wable chole. In Ihe „*, tew 
be explored in fut'm w,k 

-ovir, 01 preser·. and ofe likely to escalots to yerli, crl lie revenua irnports for the c,4 
load ironic modelling resul• •ver 7096 3, eleclric y orces increase Ic,ter will be sigr ficonl The I arge scolc udoplion 

1., i/lotion) Thinetrevenue irriclrellees of solor PV s"ms m.7 Ilierefore we I take 
11··g•oph in Fg, 2 showsthe result 0{the Iherze /ecton·he ircome avoilob|®10 tne place,rre'pe:live / lorifk,rroosed-either 
9ourly load prof le mo,elline fo· Cope ele/.6,4 :epiftrrent Fo· core knct ons. 05 under 'e rodo' Ir ou,5,43 ofthe feguloicr, -mn & the difFerentinle™enlions discu:ged well oslor c"frbutions 10 ©ther impclant influence olgovemment 
060,·c Ihe M/rccifribuk>, to iheefficieni •1•{vne,on5 Inte•entonimp* bhowlin bILe) ore U. NER. has m.. the polit that ·10•e 
w•terhecia No,/ ihitthese ore squlpped The losses indicated ore cleady untenable Is no provigior in :De 2010 In-egraled 
wl t.wers,©ovoid negoilexpeok penol. Shoud curen' /Price kends. solor wafe, Resource Plo, (IGF2010,6, 5190|| solor PV 
thereb,mox,r,15,igtheirbenefitloitneci•E, -ier rolout expe=kfions, e|ec#» prke or ,]Iher gencrohor withull murlcipollties, 

--- PVoutput 
(MW) - 

- 
•..9<• - 

./.2/*WEE:§ -1•isummer)· 

1 3 4 

Fjig 2 A•en,ge,ene*r,Nur.10(MV.')cf'00000,2i:W,solo. PV»'em.in„me.o•dwinre •Cor••wn) 

'£61#WifiCIL-:4.1-1.-43 -1.- 44///kk•. 
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Cape Ibwn load ProRIe Imp# • 
(wirter weela,I 11 0*,linRd,-EW- -.#--'ll"I'll 

I I .....hases Int.™,nllom 

P REGe-i... 
1 ."swings 

./lun,IP#.I•1•r 
'Dadbalancing EE.ndpvirilp=U 

MW) 

Sola.. 
imil... imp. t 

0 5 16 12 13 16 . 10 . 22 

110- 

4 3 HU*modemng.esD#$60#,cie•Cds/MionsinCopmT-(w•terwaekde/,1 

ai that run.cipalilies cre ret new moy ../ p-oceed desve 6 regololo·¥ Double whammy/nd de#spirm 
to bu. ood sell power generoled by such con/ion end introduction / net ·nefering 

Cle ore in I. ircre"Ingl, d flic'I• positior s™ems. Howeve. there Is o reosonoble lori·ls. 
wherethe, needtoli,id ·he t,our,Estocross amo,nt of confusion grourd Ihts ISS.e, 

Prewure on,ross.subsidies for subsidise poor house holcs, ond Ihis pressure inc udirg polenliall¥ conflici ng stole,lem 
1-·Income ilectrlflcatio' is incre.sing as in FIrmcI electriticotion in ole. official documentonon Suct os 

becom moreolonot,golion. yeelec·ricity the net nieler,® pideline5 lor € 100 kW In oddl„on / tie pofenhol revenue in·ooct 
re¥"Je is unders/on os bulk Dices increase lite.S issued by NERSA, which iugges- ofefficienc,¤ng solor/inlervenIK•,16, lete 
ond iwoortont surplisgeneroting hi·end that ne· mete·ing con be undedaken by wil oe mounting pressure ke increose cross 
cuke, nk for woyG 01 spenaing les cities 151.rdord Condilions for Embedded suosidies forl-incomeeleclric*,orevision. 

Cenerchior Cries ore under last viffin increasirs revenie MJucipal Bound©res) -hisislaglybernuseof/ees,•lolingfocus 
and stre55{rom •e lact Ihal sorne cmes 4 Ws - 0 doLble wicmmy are allowing on electrilicotior 01 nlormol ™-lemenls 

"Nerptsgre n·'deto/eviote & spessure net netering .Irecdy. All cois,dered, 11,e rowpled wi¢h ·he high g·-11 r. 1• 4 rhpir 
significont fu aid susk odeauole reverue by f.nher ufe odoption 01 so|or Pl 'eflarienk[3 

leading the far H lo vieclthier resider,liol 
and *he, customers (/ho cur'entli are the 
key surplus i,come generotors), "is,ust 
accelero•es -heir adgptior st solar PV c. 
emciency optiors -0 due -heir electric,4 Ravenue loss lor interventlons (total revenue) 
e.pencitu·e, which 'lier reduces city 

". 

re.er'e - I'lecth 50,/1 15] 
- 

Cont *ing on the currenl poth is Iherek>re 
likel, to be M.oble and, 4 while tiere ore 
longer term nolionol governnen• resporse' 
requirec 10 Eupport cities n ovoiding I 

···-/1-„i-1 revenue dis ondmo ,/aining se.,cedeliver, •1£,4 1 
-•WI•••El sta·/card:f rrulicipal ties m.y le I :leed I 

Init,¢•e snort ter,11 lur N ..... I n, Ign}I 
Ili,L looming LuslneM cballenge 

Conclusion: issues, solulionsand i*I 

RevEnue 1055 for interventlons (op rewnue) South Alric' 5 oe, ./ .0 rupidly/• ng 
electr...clor f,no•li als,Iwi••iondbololos' 
rising ictioKI grid eledic / oricest'.lco,10· .LA. 

F be readily obsork, 6Yum. coinciding *D 
--263=TIZIJ ropidl, decreos,ng costs of sn,011 •"r "f 

1.: and globol warmin emiss,or 5 prpssurestn€,1 
acceler" energy 'Hic,ellry,inplemertation 
SuCh os solorwoler ienler, 

South Air. t . .' Ji lillinll•:.1 whe re 
municioo|.tles ope.0 le 05 d,5tr & lors und 

A - electric,450Iesgenprole *evenuelliri• s used 
t•• 0 1 to cross subsidise e ectricity cosls in the low 

incomemorketondleed,110 - cipolcolers 
as ¢ •hidcen tox' On fhe one hand priong 

& 40¤..R-ue-es/sob,•ih•,Af OW'•ds#r•,h•8-/- hos •o buffer Ihe pu,„ bm unrno, iut:eluble 

40 
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Enhance your commercial and industrial environments 
Foryour Commercial and Industrial applications. look no furtherthan the Eurolux range of Project Solutions. 

Eu rolux is dedicated to,ourcing on [y the highest quality produm. ensuring optimal performance whil•t not overlooking 
energy efficiency Each and every product ha' been meticulously selected ..Implement a macro solution providing 
efficiency, effect•veness and visual appeal 

All Of our products adhereto our . rict quality as,urance gandardi. affording ourcustorners confdence and piece 
of/ind. 
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Fg 5 *elhousehold'..ro#ore60F. 4.6 S,rejuses&©mA, endres:deni,ci'cuiro•ere•eclr,ci•5*5¤rd 
ond •,pNle,n, ¢Eem 4,•U * Acm o#he·cusforre, an c•/·sub:,dis,poor 

rn<Fe05J..rde•on/*re• ruslomerE f#Gle#ive, 14I 

hardshia, ho•ver, ·his con run the risk of 
pu/ing the p/e burden or the h e.c 
users in•o reolin, where allernati,es -come Annual financial surplusishortfall per service 
offord// ond des,roble und the, witr,craw 
ffom the s•sten, pom'llyor full, -4 double liectiloity 
whomm, crid pot"*ial dea¢h 5pir' 

C,rrent tor,H systems wi | need -0 be 
Wate, 

feconsicereo to re'poid to*hesechalerges C 0,Whathappan'*84 
Amongst other Ihings, tariffs will need o B - m .12 .i: 201' .i : 0 / lectricityrevenue ) 
• Not burden hi·en¢ ,sers excessivel• / drops 5*.... 1 

\ thereby dr ving them seek olternolives ...can'lbal'.ce?/ 
ond reduce their cortribu•,01 -0 re••enue 
generotion (·he 'op IBT tarilfs con 
unA)•unolel•K™Ihiseffectl 

I Glie'lte Ing.h wrplus to .055- 
Wicism low income househol¢g one 
contribute ¢0 olher c,7 sen,ices Fg. 7 Dening,••rue*omeleenc#les,Epwd<ped#cAN,re•/con••ueN#u/Nive• M. 

• Eril¢e lat ret me'erl. cul.le/ -7 
4, grid 0,0 labilivir o fair monner l e 
introduce o Ic,ed cosl component :or their 
m ole dislribulion grid) the counr• needs moregreen gener/lon' generating Cuism' con'ribulle,ls dwind e, 

Istpossioletohabnce'hese mpous,nbrie co,Id d not be rnore econonicolly c. ci·iesore ncreosingly Jrable fosupporl 
desgn) T.is s unce'lo„ BJ, curren, tori-fs sensible te focus on //e·scale plant? /00, museiolds and general ser,ke oeiivery 
ars unlike, 10 0/ - lis. ond ·he irchr Wililljousands/'moll'Vs'stemsfeeding ng Mondord'diop Ilseen·5 oppropriale·holo 

into ,•r,4 0 por,cu or needs to be flcgged tie grid create h block Jge nc-gerrer· plan is pol in place urgently to ode'ess Ihis 
p·oblems ·or already over·s,·erched as poen ,/Ilycou/erprodualie inihis rego/. S UQIO 
eleclr:,Ideportments? Gi.en oueitions 

Wh•• if BEU *m disince'lin s•ch . these, it Seems uncleaf whelher Re/renc,s 
customer' frurn ins• ling ret·rreted solar such I cisincent•e kuld be counter' 11] I T-Ilip, V ./. S Moherled o•d 
PV ord xlcr #voler heater through the nolioncl besl Irteresls Bul H cle¤r tha .ne,10012) Pot•tiMII•'010/1•unicipol 

u'tion of bigger f xed charges? Eid such nel·rrelering cuslomefs need to pay ieve,Je o{ smc scole Introc awn gere•tion oAd 
o 'ir coi'Iribulion t¢ gric avail" lily ond rn,rc, 'Hic en/5uhmirteo to t,e Sourh userswilihovereduced finorcio savingsa; o Afric,n Es©Aomic :*/hon Regul•lers Co,le,•ce, cost5 

res// ·ari#, w ih owe. energy churges o•d AJous¢2012) 
higher &,ed clmo rges. However househeld and comme,41 use p] H Troll pr V W. sh S Moho.ed Ind 
• Solorwoler heater 0, c lier 0- solcr PV wi-h 90 net rretering 1, e. no 8Jone, 12012) Pote•tiolimpoctormunicipol effirieri· ./ ef 

hegter imple.ne•ion Is raggnisec Wid feed n) connal d[, be reguloted b• reverue • ime •le own Qereration o. 
os being e.r.nomicclly vo uoble for *he goverrnreni, whch creates o s.*uatiol of ene,l efilc •c' ISubmitted to t9e South '·92/n Econo.,c ..... Conferene' COA, Ind thusdetrimer,/ A 50, genir:l,uncopx,ty,mp|ementalionl•//Is Auou,19'I. 
sJch progirie• needs lo be Mided out,ide 01 p.blic pic-irg processes The 
1, [3] En,rgy Scen.. for Cop. Town Tec. col 

5 could booch,eved Ihroughcont 'Le' pofer" 10' sucK uploke oppears'ignitiran' Repor) Su•cincble Ener•• +ieo. 2011' furgeted nollorol subsidies 09 willl " gs discussec eorl er, and trends in /is regard Cape To- 
curient'skoml"ogron•'ne moy need to be mon,tefed cldly [4] 'Ime· De•elopment Group anc •sis of . 

• Solar PV ./ rneteriog disincenli•5 
WO•Id The nt ?bis De unlortunole ¤5 these moin po paper 0/ternits to ore [5] Ocr, Rois cf the ¢. o Cope Town ./el 
ent,rely•,istomer lunded glee9 eleclric' highl gh2 is thot here Ofe g.Ov.Ing pres5•res D•we•'Fman• Gio•pon•1,•soll re.enue 
genero fors. Bul is It oeller m have these on municipal elecT fic ty revenue, ond there 
end „* p,lt:ng u,ids }owc id. o solar „ evidence Iho' cuiren, ele:tricin, 0/ Pv Contoct M Bouchers. Sustainoble, 
PV sys'em or suppocing ·he r,& sefvice vice kends anderill systems moy rooldly Energy AIr,co, Te!021 702-3622, 
deliyery h)Ligh revenuecon·ributians? U lead 10 0 ceah spol where key reve,lue in•00>swi,loble Org 

1 .:v.••33Lt>Ld*SU,••••*2••. ]• 
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Simulation studies required for renewable 

energy integration 
be meshor• fay, Geeven V Moo/ev. ord n, GUen D Jenn ng: DigS.tem Buys 

Renewable energy (RE) larililies need to condu,1 complionce •udies. in order ic pr·ove thol their foellity has ihe 
neces,ary •apabilit, in order,0 meel the currently published grid code. as well as to ensure,hal ihe larm does 
w contravene Ihe exisling //5 and olher publ•hed •andards. 

'hese 5·Lidies, ¢hough nc limited Ir I ar. H.lge'll-10/+Ic.le.ork load cre nol 'Iw,is gccurnte for ·he follov. ng 
• ./cille [inw•, cop{16 1,4 , Lowgene/Noi + highnewor'/ad rrotons· 

• ......no,5,5 • 
Acd lon..r' Hon¢Il, cortinge,cy cnaly•is of loower ..onic the con'lite•q 

ore fasl enough lo conlrol shor· Lircui· * Lo".6 ne-work should be cone lor eoci of the c oove cu·rell·• fron 'lie .1 r.ill,£e·conds 09' 
• 5honcircuit/'llevelcont.....sof RE menlioned'peroting.nills Ccnnot be considered,11 11 e ble[]dy 5tale 

gelierolors cclcu'llon' 
Rcod volege .,rge (NC> 

• 'werqu'lly kclirTIon,cs©ndflcker • Highl' .c• lireor beliuvii]Li dul -0 
In line w th NRS 048·4 [21, it o lorm s 20 speciul :'lotection mechonisms (f rcw·bor Dynomic simLIations ircluding Icm volloge be //Il, discoinec·ed from Ihe nelwork C•Opperre,5 arlrF etc' 

4 'irough copob,jity ord dele•miaing the volfage / Me FCC pre· ond ao* 
nECJfote:oull levels .vill o sobelequired lofier C!05sical shol circui· colculction 11{•Ihods 

d,sconnectior, nust not change by o spe:,I,ed 
s.,ccawl biti notifical,orl previde *caplable resu!Is wlic9 ,efily!.9 percen·oge This perce/age is depende,/ 

Ihe sioil ... le,el• cl r•isfing or new 
vowag e/reactive power 01 -ne repe./. rate ©Fliol,ges li I period instal .,ions e U verify ...·circull level, 
requirements c- time ond #e ol·oge ievel / Ihe FCC 0. circuil breaker copocit/ si.* ck • 

described In NRS 048.4 Tobie A5 121 
Reoctivepcaccpobl•9 Wher oc• i,ra•e res,JI•s c r€ 1·qu .ed o lime· 

In ·he ele' of non.com/'Ince the followir . domain simlolion 5hnuld be •0|tOgr reguloilon is essenic[ 1/ ensure user 4 ophonsoreo<ilable 
correcf opero*ion of n I cornecfed Ic Qd5; on/* st orottctioo relay me[·opell' 

I ....the furm ops,uting,x>.erfoctor tkerefore control of reodive power etlhe sizing of oss.10*ec power ....1, delcs. 
• 

point Red'callietarmoct.epoweroutp.1#,this of common coupling (PCCI Is requ•ed developrinenlindtalo·cantrolrnicepts.etc) 

6 nof cleol as to Tne cbiecfive e:larrns i' In order M ensu·e iKe n.t.vcrk •011'ge Is tose||asmuchpgwer•soos5 blel. Accvrnle t medornnin 'Ine!¤t,©Is requlie 
9/led wrh:n 'non·led limits Village del¤iled cont·oller •ode!5 • Consider wh ck rrus] in:reosing Ibe foulll.velotthe be 

reg'|of In requiremenfs nT deined 4 the PC' his importoni to discuss sourcic wit, the +Torn the non'foclurer 
networ|< ownef, J.1/ ['i niunicipulit• The ne/ork provider 14/re vpgrode plor,510 Power ...al quall) .1; requires#le..1. / .blell Ihe nelwork thot me, increm -he fo J|1 (11 
Opa./ 01 le.ading ann /#g powerlce. •he PCC Herrie,ics 

C-C.95.crlorrns I.rgerl.n 20 MW orid deolly Ille horm should opergte 01 uity poer 
0,975 fe,+IrrrE s.ollertho. 20 MW wmonics or hormonic dislortion5 ofe o 

point power facto· w th rraxir,urn ou•pul bit fun&. I +he .C locolion Hence even 
Accurole fault le/ aic nelic>rk impedorice iF he RVC Ne'lo require you to char;ge ic a imall con¢nbutio, fom /3 farm tho•,i 
al the FCC 09 ,/ ta·m ic,Duion, 1 generolor oper/ing level ¢·the FCC, il ,$ imperot.ve IIiul conrected k> the "elwork rtc point whid· i. 
react ve power copob lily curves ore required ple le-work providarls ir brned occordingly sus•eplible to harino•ics Issues co• 
10 novehuge eva|Uote the5c crilen,] 11 5 ,/p... . 

Losses ./10/£ D-he•e,work 'uggests,hut 
1•5'e t901 il•c •rid code sper,f leb leqL,renlentS on occuro*e r f·!work reoresentctioli is needed 01'48'Clordnovit'rersspecliveralve Eled'cc'ne'orksondes,gned'mopallsed +r, conduoing IDow,r qjclity studle' 
Power "Fobility 91 ihe generator terminnl 'lronspor, elecric,4 ·hrough HV systerrs u,id Compotibil,1, eves for harnirnic dislortim 
This makes knowledlge e the farm loyc,1 di•,bule It through ·he MV.'LV 4,tern RE for el.tric: relwo-k ore ·t mwill' in crihcu| to occoLnt lor the reactive powei m conweed to he MVI systems r.oy NRS048 ....pl 
0•sumplionwil•,r•lheform 'cuse Ircreasse losses depeid,rg or, lie 

operoling Kena·,0, Helce ne•ork lo•5es Micker 

Nek,•ik l,DI,Oge KI/444 mu51 he evoluoledlorthe fourng noperi,lir q AB nlentioned wit, hor•, cnics. flicker wily,s Due io the voriobdil¥ of ihe ouW /f RE poll" ir• else network depende•it and Ihe lo• ctior• I 
genereffon ard fwif•er 'o,(ng f,110 Occouni Losses••h,nihe formresuft fromlong,1•e·ro, +he RE fa·mray,orpoiort•le,i•heoutorne 
Ille,criabl Ilyof re,wor<looding, vou al 'ral cobles lup,0101£, 12 km In somccoses) ord 01 ll,e on46 5 Conrpollblli,• levals for bolh 
e·.Olwule the ¢.irrn 01 0 single opero·in/ t/nsfo„rer impedunces lyp:al• Ihe form on ./prmorK/ho/ermilicker forconieclion 
0(}int NeN•ork vol•ge prof les nnd loodir9 design uld o,m t keep -he forrn le to on rlnerical network ale Stic Aled m shoul[I be evi,Eled forit I....lowl. below 2% NRS 048 d Toi>le 44 [21 b " various ©•croting Doints Generoll/1 refers to t9€ voltoge levels/.he Shenciriuit/faull/evel FCC 
6 ourpul anol,Is 
• digi genero-ion F hig' ne/'rk load Wlier •o·,sicer ng RE Ecrms, class,col 61,0,1 Lowveltageride'hrough 
' 0.. ger,rrolion + 0.,lelwork locd r,Cul, methors/asecions/odys//0161,5,5 0,1c o>1 19* req.,„emenis n 'he grid rode 
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speciliestie requiredcopob, ity' I forn,to *hm 
"eltage .1 +he PCC. Critically iti+gtes 'at x>stlcul· 
the vol·oge ol Ille PCC is ollov.ed to be al zero lor nc· 

more than 150 ms ind should recover to olleast 085 

p u ./. 2 s. According -0 complignce " stiout 

6 wind gl. low vol•ogende h ugh compliance isonly 
required to b, 410»in priorlote forrn conm,52 oning oic 
mnnecion. As with 'e shoM :ircuit/fovlt level onal,sis 

Are you making the Ony 'irr:e domain simullicis requil occ,rote cont-oller 
modelswilch mist be gourced from the ingrufadureir. 

world a better place Proteclion 

RE iorm proteclion is se- based or the lou|1 levels 

to live in? cclalo-ed ty " 0"vocipo|t,/ne.ork provider 
These foull /vels mvs· be cl'ecked thorooghly lo establ Eh 
fhe'olov.Ii€crilerio· 

How do you score yourself? - For whoA operchng :ondilion .os th„ Co|CU|Oted 

(•ehyork•opology. gener.ing .ern•? 
• Whal caldolion melhod #cs *sed lo ochieve ·he 

Service excellence, inside and out v. we •plcnring cnlerio or coe,otiol.I crilerio)? 
• Is 'his mo'Irn Jm or nir mum volie? '·ou need bok 

to 

0 
set p.olecicn) 

Asset related risks - contained Ne·wcrk protedion must krihercors,de 

• Revefsepowe'lo. 
• Accurcte -oultle/1 conlribblions from 

Maintenance fannie¥,omc budget - controlled s mulotions i.clud / d/oiled con/0 I er models, 
• Accura'e 're'kerrup'll s.®cilies 

0 Improved asset performance - Sublnchronous conlrol Ins# bill) 

zero unplanned stops In-Ircon/ectior stulle.or Iny ger'rcfor or power 

electronic equipm# in Ike viciri• M o Ser,®5 capoil'or 
shoul• occount fsr gystem con•igurotiors lh• con §,•e rise lo 

Environment - sustained R/chronowoscillafions Lbs,ichronousres©nonce 
(SSR) or subs,nd,ronous cor·rol irskbilibn occur when 
wind fernls 0 1 connected k ne-#arks •,th series Copocitor 
compensot on. Tge ' Ccoe ne,rcrk husir/,liorolly been 

Pragma's commitment is to partner with a 55R swceptible net.vok with its •eng compersoled lirss. 

you and ensure that you sustainably Conclusion 

achieve exactly this. Sle¢d• stct€ 5,Inu|¤'iOnS togelhe- 4 power gill ly 

anoly, 5 should be cond,cted up·ron- ond ihis will m 

the neNork p-ovider ond the developer o woohi,den 
Contact Pragma to discuss an a5set on le inpact of ibe RE form on the re/.ork. Besides 

the v.,de mrge of 5/d Bs thct reed to be conduued 
management roadmap that will render 

I.herospects such 05 vancies in -he network te/logy. 

long-term results and endure iustainable loodlig genetting'allerrs,n /0 ne#orkols'need'obe 
cons·,aered,inordertolull,05ses,ilie mpockiliwil,im service excellence. 0 ·he reh,or< and vice verga. Delo led dynoinic SUdies 
cre required prlorto commiss,orilrig ono conneclon end 

¢•, 
the results nust be prew·/ os por / the copnechon 

www. pragmaworld. net procedure 

Herences 
Gfid Coce -eq,Iremer,•i 'cr wind turbines connecled 10 

B ion or /1 irili•IM *. ln 50,. I *u. UrM, 
Fe¥ 4 4 

121•Electric...'-quallt, Ors'.1,./ 4 Applic/,0/ 
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Demystifying the smart grid 
by Stua,+ 61 ch e. •B 

The primples of fhe iechnology of today's power grids have nor changed significarrili in the pasf 1 00 years. 
Electri<ity is a product,hal haste be generated al the time of need. The level of power generallon I se, 10 111£,1•h 
the instunioneous demand, Wilh Ike constraints b power resources, this has to chonge, hence le development 
ef thesman grid. 

his puper inwestigo•es /rre 01 -he conrepls 0,0.,re of the s'mus c the system IS needed As ull exomple, a 5/plist,coted eu+age 
I ./Lind le Ideo I le s./. grid wl' tic 3et ef u-,Ilsaticn needs to be friode al mr,-gen·ell sysierr car exchonge 
puipose of showing * imple,lentip ex,ting a•els More ntelligen! lives'men inlurna,0,1 with • 5(_ADA systerr, c 

6-on grdis no• lie uppic-,cn of o single deuslons need to be rl¢de <now.rg I" genirn"col inforretion sy'ten, ometering 
Nch,0100, buf ihe coNective res"f o• a reaJ,9·es#s of heejemeols c·'hipoi,I :Fle,·i, 7 i lis'.- monegerner' 4'5*Sm, G 
8,stem des,gn w® he applection / manY grid ore key / ochieving Ihis In-egia, 19 cre,·i monctle nent syslern end o coll #re 
Inchnologie,¤10 onducts Ilisimpoitoilihot the reclrn / cperoliorol fecnriougy wl, 10 Prnydr o d·,nom•=, real *ime faull ord 
oufil/takesoliolis¢ic,i.c. indwid.,0 smen I,formoliontechnolog,isesse/,/Itc reul ,e plonnedo Jlogemonagemer·lorowil,tv. 
9,crelo·edprole/,inordertog.tlhenvilly ·hey•lorof hesmodgii:ITheke·,concep,ls 

Sysims I' /'ng 
20"Ponerls fo workiogeiheraid ochieve aersion 

benerul,lisoliono,1•npito spent Iken pill lg •r, ,nvestmen, Ir, atec'lology Technology ' Idvisoble k> ·oke o "s.-ems vio•v• 
Vision oflhe .rnollgrid Ouero'Jon¢I I hno approoc' For exomple, ogy Irslall,rg On 

Afouictl•··world andinroull'Afi,co.,/a oulornctic,leter reQdirg s'sten ]AVR• 10 

Operal»nollec-ologiehorelesy5-5 Ind become evlden"hot •nl'die• need To de nologe™bme,itond.u'l.Irc•ned'. mc,re 

devices "01 allow ·he F 'Ysicol „,on,·c,ing Droy drs use' Will •ess Con•froined fi,Adionul,4 8,0.'ening llie p•iwer ...|00!Il If o power SYs er, suc' I: basic .ADA ....1. clod·.orcedrreter,i,gl'Iras-uctu·e .Ing der. no, .ronment' pressupes. 
RTLs' prele©'un re©Vt netm ond *Vill.i·hrucwoycomrn'i.cutions orovdc: 

CO,t pfes5ores, 9£1•1 ihoeoges und limited 
$ nmonicallong Operot,Or,0 *cl•nologies morn 130.it, 1.05 *or srrort Grid ir legm¢,0,1 res{,u·ce, have ollied to increosirg orm# provide the Ireo,urerren·5 irdical,ors and ard ossocia·ec b•refils 

°alnepowerqrid controlilleracas to physical ploill,il tle Making the me·er iri ormot on "0||oble •rom 
Medigi,c ogehosploced,ocrea""emonds power:#ew Themorede'c,ledin·on-ton 110 ml ..m to provide cuslomer culge 
onthequolilyon/ON, whilelewolterno·we provided, /e betleropowers/tem com nlocmati<•r•10 a• 0, JInge mor ugement 5,stern 
Murce, of gener/lion hove nade ·he modelled d conliolled Increases tne vo De of the ili.eslinent 
ieliobilit' of suplly more unpred,"b e. The 1'5orrno!,o• •echnology T h•s •equ, res 'heccrrer#specil,20: f' u. 400' conlig•·etion of the 90*rqi,d is changing 
6 HovIng cent„Al,•d gerierolior [Pig 1) rlior,101,0n *echnologies ,re the k> rel|,se 1| e•se 5,rrlies (e g 1,•eters .pon enlerplibe 

DJ|ggeS *In O 5hon lime period rolher 
wi•h One.f poweillow toend·cormmcis soflwores,slemsthotenobe'em•nogemen, 

Il-on only ·•ooning 4 metenng 1¤10 once o 
1©ving dis! ibutcd pow. generot,on Inld and Daerot,01 of a power symn [Kilrlple' 

day) 1]% r•g the ••me sysle- to {t·edbock 
COnS'i'*t'0' (F,Q 2) Ic longe· con ./ 0{'llormotion'e¢hnoogy:ysternsoreoutoge nfor,Tahor 10 conwmers odds nnoiber 
OSS'mpt,on " me'le hy ¤ cons'·ner thal t.e Jnouerner,1 disinGulion mon'gemenl. 0,91 •en• . u. /I•e same Irfroslructurl 
Powergrid is on irihie source 01 eneray Illo• monagerren' and odvenced SCADA (Fig. 3 
con be 1,]oped ot Four wr•, key 'recis In egraton o{ the oierotiono' tecano ogy 
T. success'Hy operate u power sis e. world ung 'he Informolion Technolo" worid Ihere cre foL' key j ecs thy mu" be 

uncer Ihes' co 38,1,0 0 riper 01 Ime bringssigrlilicont bene 5 10 0 'tili,v. considered to inwlemen¢ the smor, grid 

a, 44 1 rd i 
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Inforrnolior techi©logy wcrld to ona ,se tne 
The integrated distribution solution h./. P.. .. ...ge nior..ent//Im 

foult :05, duatioos d oiher Sitisbes for 
pefformonce rreosureme. con be derived A 

...... *Mkelly Thisorovidesbene·irformalior 
N outomar'=011, leads / mproved reforing 
9.pal,+, te ihe ·egulcbor ow & alo•lit, I 
manage./. events .lter From on *et 
monagemen• sysmm, non·operal,oral deta 
col be 05*0 lotrock /0 9eallh I assets for 

dition hosed mointenance Tb s leo/ 

8283 
-, 

er pelor,nonce + =Is ./d reduced 
inte•ance cosls, 5ccrce skills can be 
sed more elfeclively 

/'pr.r- *a ·T'.3-3• 
Inreg ·c Irng new •ech,lojogy 

////*4##64/,s •e f,nol key 
02012 4-• I ote 01 -he srrort grid While thess frigH 

not be pre,/ent in Soul Africo vet. they wil i 
29.3 la,gratio•/ope#&.*imc·nn•er*. come as d.mona trom c•storrers gio»s 

When 44 o.we, e:ectn¢ vehicles will ploce 
Sig r Ficc,2 new dernonds on power distr but on 

&Cof,On5 tur better / be 0/ 10 ,/orm a cudomer inirns'Fuclure his need, lo be moraged 
4/colls,1 fo 

Con-:echons is repoA 0{guit h/the a „ in kcy lor rei•I ·in. such /s win reol enabl,9g the line pricing 

kntr.in aid 4 11"e es'imoled feslural,011 01 ele"ci' fo nanoge Ihe demand fo smcft gld. /06t o ti,•ble, /·reoching 
tine WI be charging. Elecric•ehices mcuo be,sed cs communicc'Ic' le'workr I' vii not le 

possible lo reclise le -ull benefils 01 +he o source 01 DJsfrit/i©, sto'ge lor u·ilitiesr where power 
ou,©moidon 

con oe bough• bcck ftn· cv;·omers to assil s·nort grid Ourdoly lives gre beir' improved 
Thesecor,d ke, Ic yhe smorl grid by ·he Cort,ru065 improvement in mebile im·ribution witl ding demarld a, peck 'llneb 
oulor•dion Monitoring ond automoton /4 

con.un,co• on fechnoicg es, v.h,2, crl Inlerconlectior 01 renewables. guch os high orrd rre•,wrn ,ollage pler,1 all,is better enabl ng vihile new oppl coliors auci os Tnonogerr•... 0.... w,rd end solar . 11 RN nev4 d,nc-c powe·sys'en traific ei,oblec GPS ond permal Instont to plo•·. thereby leading to better reliebility oid Ine power system Tne,"re variable 
44 The sane sneaded joencble belereH:eleni, Outages gredetecledqu,/4 sources o f powe' tliol u•e rot pred,i ]Gble 

t e s.nor grid, wit ihe ideal being I© hove and con be deok o shoftar 'irre. thereby Co•surners will olso bec©me produce,5 4 
two my o mmurlicalien en o bled r g hic le reducirg cuslomer nirules lost. the non/geme/ 01 d,/nbuted genefalion 
end devices " eoch =sum*'s i,skllo•,01 Ten•,i•ir, i •tt11pnro4ion -er * 

-raditionoily SCADA mon loring hos been 
There Loca, m oower storoge is oro-her M g .0 one size fts 011 corr.unications applied / ·he HY lo MY substot on level 
solvii= Diffefenl lechnciogies 5toid ore opplied technology being /,plored FOWer 15 

Todo, ei,pmenl is readily ovailoble lo 
I Ihe co.e ne/ork, the dismbution in o ned"m vol•Dge network using © storoge 

oreD extend moribring down To the secondary 
net.ork. le 1/ighbourhood focil„7 such orec nelwor* gs a bollerv W This is used lo 

distributionlevel, greoll, extending the regch 
INAN) and •ne home oreo net•.or• IHAN br·,age shorl •em· v•no•ions beh,eer demard of mon,tonng to moke disiribv/ion outong·ion 
(Fig. 5 ond *ply and helps redu=e ·he 'Hec· of possible. Inlermieertierewobles 

New ·echnologies ore being developed ond le Drovs,On olloul· c'rre vt meo5'remenls 
-ting lechri•logies ole lei,lg r,mro•ed „d euvh .1· •dicol[Mr 'per©hon leuds t. Admnied meter infrostruiture 
In ways nat 'llow the imple·nentotion o' Re po»bill jo hme 0 6// heoli,g god Whil ihe no,n pu·pcE, 0* an ou·ornat C 
remn,unicotan$ For Ihe smal grid For 1/ D,noinic algor,·I•ins in 1/ 5CADA .lern nele, reoding s,stem Is Ille rranogerr•• Of 1 
bockborip Ihere ore lie aist,rg AL,ltiplexer . car sen•e villen o Mul· hos hoppe•ed ontl, bil ing -d pum,enl lor elneric ty, ·here ore 
f,pe ne-un·k technokxies SCH. PDHI JsirI based un reel hrne loocing c/backledng ,™iny oler berefils th•Pron oe derivec Irom 
fibre ..Nc end m uo.ove rodiu For Ihe INAN' coll.les, de•,se orld, 0/tionolli, exear a ins/ ling •r, od,arced melering infros//* 
Ihere ure wirele6s math technologes tnol 54••lchng p•Or 10 Test[Me Sup•, 10 OS *¥ •AMI) Lsing two way commur,cotigns 
aeote a self·¢cnligurIng ona neoll. ne•.ork usiorreis a' possible systems.thesesyste,i•cor be usedlop·ovide 
Fer $he lost 'le ihere is power line ccrrier Los, redudion 1,10 inh Veil ·voi con,fol I• useFul ntormolion for QI'ler sys= Illa Moge 
(PLCI ond for le HAN, 5hor rorge rodio anothe, oenel / dislribution outomohon upthe smarl grid, Real t.ime irfo nu•i„ . con 
tecirologies such os Zigbee •d B lue,0/ Best 5uiled lo rurnl rletworKs. •lgorithrh c„ be ued by .In o.,loge. mallogernerd sysl 
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When is smart metering really smart? 
6,/obusvon den Bei Aurecor 

Smart melering (SM) systems ore rolled out al o high rate internalionalifor various reasons. 11 ishowever true 
thaisM as o compener, 01 smart grids will play a significon, role in,he elearicity distrlbulion industry lo enhance 
energy elliciency and support revenue manggemenl. This paper elab-tes on the *uncllonolity of M lo suppolt 
vorious aspects of distribution marlogemer,1 in,he African con,exl. 

Smarl matering For the Flurpase of this ore Gollecled The concentrat¤. 5 Cgon The meters can be Mikhed bet.veen credi, 
pre,emotio• mfri,es a meiring,· conne/ed 20 the main conlrollers vio cell mode oed prepoyment mode remotely 
mon,loring/load twiTchmg device localec phone, 68 optic or rodio con,fnun,cotion Credil vokem pu.dosed ot Mhe vending 
0, the alectricil,upply pointtal][ustorner chonnels ThedotaistrowsferredtooMDMS outlets @ronlim viole,nimeloiceliphone 
premise [Fig 1] Thede•ices WIolsoenable (mete, dglu monogementsyslenn) for/orage villl & tronsierrec to *e meler diredly. /e 

ond pmcass,rg South African SM specificction NRS 049, .... perform much .©re Iho• merel' 
A mires o compat,6 li•v wilh Ihe 1-5 

©olaining 'consurrolion reooing 10-bilin9 Mele,ing/stem prepaimen! s.noard 10 Fccili./ the .e of purposes. The divlge old .·5 sup®ning 
5 fraslrud Jr. enoble u·ilines,o effectively The melering i .r clionolil, of the swem .Il e•isting vend ng 1.60 5·ructure to 5erve . 
a collect 01*EM follming dolo. sing' prepoymenl inelers The keypid on 

©nitor end mon/ge the low vol*ge ihe cuslommr intatoca 9- unit •CIU, displo, ond stflbulion systern in o nework This pan ' Aulencled feadings keyboordinslalled,1 0 :ustomer's midence I 
c' the disl//or nerwo/has alwo•s been • Inferai dolo will olso allovi the marual enhof STS lokens 
le n/gledd pon 01 on elerifici• %upply . Suppoo con.:ex torills when required 
sy/m d/ *0 tie na of ins'lling SCADA • Cfed,t/prepoymenl swilching The me·er ol ¢ws u impleme,lotion of (supeni307 conlrol and dofc ocqui/ioni • Aw'o...led prepoyme.t cred,• token con·ple/0.Iffs TheuseoiTOU )•Ine of usel 
s•sterns at'his levell. the iys'em Any transfer loriffs o low• the utill .ffer new e•ergy feeabock from this paft of le newrk was produes to*he cutlon·ers.i will use pricing accomplished by cdorner feedback and M 'he me#rig mode /bage „*m 

and .corong signals 1/ manipulo·e Ihe consumphon palter' ce'll./3 os 'el al mo,nlen/nce ord ./.r pro¥ice the me.€rlien• of cons•merG .bonce ene/' elfc,e,ic, 
avo iting opera•ion' Thus func•ions to enoble eHed,vi meosuierrent in mosi coses t.: is 

for The billing SM sys•ern will supporl improved meler of con,umpl,00 dola ,.rposes 
¤ re.':fle proclis 

The Focilholit feadings ond billing records,nt#,ll dw enables processes. Fig 3 depict 
SM , Irislolled irteqiotionoll' lor vor ous the flow 01 dala to Ihe vorious fun/:onol 

the ""19 '0 de'ermine when and where. 
applicotions reosons and i, 1, importont / understand mot energy Hos been used Hal on no,r 

the Ali,con requiremenb ore The lollowmg profile Dita con & obtolned to locill,we The 'mor'ne, thus Drovides a "ex,bler 
k/nol cl.d monogement uchons con ne•orkrnonogementandenoblestheuseol multil-(lion mele,inq swerr 10 €Ahor,le 
be supported with ¤ppf<>priate technology •imeofuse M.Hs the moragemer,1 of dis/ bulion 5¥slems and 
* Erergy 'Hic,incY impro•e enery¥ elhciency The system will f r,us enable 'he vtilit, to record 
* Demand monagemen coosumption occu/el¥ as well os hove ac)= Revenue monegemeni sys•en, 
• Moinle-nre t r,cna•rral ¢40'le' ene.g, fbwin formai.on in terms of 

the . Reve/*mologe.enl lood profile du recorded ever, 30 mi•. 
o nmeous bi Reod'ngs on 011 meters will be ling 

• synchron,sad Revelue protection to enable deta led consumption,mormation • Pre.processed readings wah VEE 
• Ne... ...agemel durigg aimat on and © specilic per / 0/ 69, (validolion edi·ing) il©te mrgy 

Ilis also necess*' fvlure proof syslem,os bala,cing,nospecilicoreaof supply • Remole conne// disconned 
much - po-bje le ./..J•*3/.• »eJI 
osimpccvethel'.cill.,Ill. 
• Adop·ing prover, .lernotiono I s. nd/rds 
• Appoinging rellable m"r system supplie. . 1 Inhouse 

• Exploiling le .dv•,i•loges I le new 
meMn•g syslem by Active Inlegfolie L.111 info ms'"g Mems ond prow,ses 

This poper / thus al.Bript lo eiploin the 
tofc! i Mp*· of in•ioll,rg 5M syslems as o Utility Smart 

polh 10 Egfiding and i nprming nelwork Systems Meter \J 
and u••ilmon.linent A I...M 'i 
/ include Functionol blocks os show, in 
FIG 2 Ai fhecuslonner pre Ilse asmil rr•efer 23*= 
wilh lood *witch orid in houg disploy wil Le 
,•stolle. Tr•se load switch de•,ces commun,col •,1, 

c©ncent'olom .10 radic oc PLC (pcwer line 
commun,co• commun,cotion sweins 
where Ihe d/a for a group of melers * 180;KSM.-n. 

50 83rd AMEU Convenlion 2012 



GE Energy 
Industrial Solutions 9-Ele 

Medium Voltage Solutions for 
your business 

SecoGear SecoRMU 
Air Insulated Switchgear Ring Main Units 

f1 

11891 0 

A A 

. 

• • 12/17.5/24kv rated 3 voltoge 3kv -40 51, 
• Modular extendable and fixed Arc-proof tupes design up to 401<A 
• Compact 350rnm wide I Compact design Industriol design 
• Lowest SF6 1/okage PA . Letest generation embedded pole .. 

• Advanced 
I Universal manufacturing modolor operating 

Inc testing proce. mechanism 
• ConformstolEC62271,IEC 60265-1, 

Enviconmentallg fr,endly 
IEC 60282-1. IEC 376-1971. JEC • 60529 Seismic UBC4 
and IEC 60694 

Conforms to IEC 62271 

South Afric' 
GEEner. Induslriolgo,JtiC9S 
130 Gozelle Aveiue 

• 
Corporate'or](M,drona 1685 GE imagination at work PO 80„ 76672 Werduwacd 2144 
Tel -2711238 3000 

•ge.com/e,dindus,nosol•tions 



I 63rdAMEUConvention2012 Ip - 4 

One 01 1he '905t impoftont chnllang,35 11 iestore =uslomercur 'idence in Ihe 'Itycnd lisconneclion funcl 09 can be utilised » 
Soutri Afrl o I. lo read mirs 0, d produce Impro•ee poyne"Il res,lt Monage tompefing o,ld nor, •ayment com 
occuro·e bills v eroble cus'mers'o poylheir This will result in reduced energ,0 losses, less ne srrorfneBs thus provides timeous 
8 Moter ·eod-: ore used 10 Phys,colly tompeig Ind more eficieit personnel Gic occurote readings * billing lo impro:e 
Icust©mer premise to read w•ers It Is customerconf idence 05 wall os manogement supponing resource ./.In 
d a wovs possible /0 ger ".cess lo meters roach",w.5 10 improve river Je Collection The s,nortress thus Drov des i ·nproved, ess 
resulting in no reods•or "est,·,16/d• readings cosl|y revelue protechor operntionG wi,h 
on a cuslomer bill '.4¤nv Fairly mmel IP (revenue proleclion) swem outcm.ted mete, mon forir, .nd olorm 
pro agse6 0,3 folloviod to ver+neter -diri# • Reodirg VEE will de·act anomolieR functional:ty Theendresultwill oes,@nilicart 
ed b Ils It $ heever not possible b check . Toinper d,le:lin, reduclion in energy -s 
45*bl,ind",1-,noni.Jyoosia. i AArmgene,Won 
In le case 015M the consurnption dolo Nelwork vii'I manogernent syslern 

• Enegy ®loicing ung loss demaion 
however be 'iolidated rd on, incons,/encies • Lowvologe SCADA 

•Nor·poyme,1/lomper disconneclin co rec¢ed in *e MOMS before ,/ re/ches the I 0.·lge ..cion ord non'Imel 
bil ing ',slerr. ersvr ng much higher quoi ty Mon »hes emplc, RP offic" ©· contrce . De.ond ard oac cont.0 
bil ing. Tne VEE tiolidotiog, „tima•icn // meter audrcrs ·c visit and hspect mete. 
dilig] fundiorsollowlheunhty·oelle.1.vely ir•alle-,0,15·or501er, ondife:,410mpe,nq Dis-ributonuliltiestardlyeierdeplo, SCADA 
monage con••r,lpl,On •els, mrssing readintp Issues One often encoumers .* / (11 moni-cor•· syslems a- the inw vollage 
teomeler foibeundene,qylhetf due 6,91'ficonl mproverenillpaymenlafterthe level Ths,smotilydue loike coE ois•ch 
10 6,®ssing 'F neteFs The occurrence of metered' ldcle„115©f tduc' losses Thls *ms. The nvollohor, of SM "ever 
incorrec• billing will be ceduced sigi,{ic¤n•I¥ prace. is fi•e' ler,timeansurning The r.quire'l .Inrip.ilotion .stem ...ring 

visibill/of tho me•er'udto,sols. m.vale 1/10...Itagene•ork. Theinelersefle/naly 
The SM sys,am supports {unctionolities like cacmers 301 to la,nper with meters. The constitute a SO[)A RTU Iremote ·erwinal 
wmole connection/disconrecfion. h m inairch•Ile,ige,sliuwe•erthe'meondcos· 0,1.clbei• with limited (u,iclionolity, oll•e 
focilible ti,leous ¤nd eccu* Ii ling / to nlginta n Ihis .45!b, ity .vhere required Soon „pply point and S V con ol,¤ De in,lolled 
en sm 1 hot c.s-o mers receive c¢ red oills •ler Ille meleroudit, cuslomer5 ·e,eft Docklo at le 1 1 kV/400 V Iroislorrners The SM 
IFIhe c.slomer does not poy hUber bill c ikeirold tomper ic gobits or p07 •cortfo c:tors system doesnotprovide Ino[ TIrre Ir/'rniton 
mesioge,anbese/totneCILwcminglo· 0•odiusr,ke,rmeleringsysts- with the latency o o SCADA s,/em but 
paymeri m due. Il no voction {rom ·he A uhlit, iequires RP off :,ols to be / the righl nevertheless provides usel•I irtor,ration c•stome· oc./the suppl, con be sii,il•hed plo) al the ng,1 :ire. SM sislems con be regording tne 5·ote of power 01 'le suppl, 
01<enotel, 4 zoorcipayment'okes ploce $ s guard dog to norlitor melers 24/7 Any poir·. .. .ilore of power will be repored 
the supply con be re/ored immedict/19 1 to•pering wil a me-er will gen* on ok·m and 'he n·eler slores evenl• irformolion 
6 improves the revew colledior p·ocess tbal will be •orworded lo ihe util ty MDMS thcl con be dowilooded Power quolity 
signiliconlly b, eliminoting p,YS:col Wsi•S 10 (m/er d.·. manogemert 4..-em) Tte VEE Inforrnall=./.ovo,loble TI•eS/slhu' 
tke cus•mer premise. T• communicaiici Inctonaitywil miseonclcrnof suspicioJ, avitalcomwnenlinlbedevelopmentof SG 
link torie meier thus provides the utili4 -lh conslmptior levels lily 'Dorts wl I guide {smorl g·idN 
'e scme con. rol mec/nims os used by cel| 

Ihe RPofficialiootlendto,mined,approblen.s Ti. phone end lelopnone service compor es 5/©Isoprovideslordswitches·oconlrol 

and prov de 0 10, ussed enl.unc/ more loacsor thecus•omec•id®of,hesuppl, ooint 
Accurate mets' reading InG billing w Il costeffectiveseacelotheulpity The remole Geysers. pool pumps wd cir cond Noring 

con 3eircluded,n /n eflective cemand side 
maragement sys·em enobling t·•e network 
control cen.re 10 910#loge demrd in crihcol 
Supply s,Tuatron• 

°r _-I=-1 r=--n • U -he snc#ness lus /ovides o low volloge 

.9.4.0- net.vork ·nor,loring systerr will, dei•i¤ io side 

- -1-' »-,1 ... 4-zer= ma•agementcapcbilties 

1-7= PQ monitorIng sy-rn 

I Bosic//moltering/1/Euppl,pon' 
l- I ..ge IiI in•erru.tion ogg:ng 7.« 

/ 5/ provides bos.2 

CEO r=-D 
power qua 17 

14» • toring /1 le CLst©mer 5.Fly POIn,• 
¢1,6 fac lity 4,6 neve, bee·, 0.·oilob e to uti tes 

onlhe loi ·c•Ilage network, Tte only ine'od 
lo solve Ih,5 wos I 'se reco,ding equip,•le' 
or dedicaled PQ non,torirg equipment ot 

6.3000000 
5...jic points Ir, r ..... Il o culorner 

•or exomple co'.Ic,Ded obou• Ihe yolloge 
le,el, o bpeci•lised ir.es,igg·ic, I,ad to be 

V,n'. Ill. SC•* ul,In,r, perlofrrec, This /woo¢,0, is nov. ovoilobe 
and high ond low o arn can for womple be 

Ag. 2:3/wi-/ 5et to record tlle problerr pef ods. 
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-hesmo,1, es• 13, as prtivice„, ,i,sinbuled low uslomer sheul¢ be convinced anded.cated for electri{ ity ,·nltirres ve,cose io or wore 
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Technology deployment as a 

smarter industry enabler 

by Dr '.•.lie de Bee, SANED 

The South African electricity disiribulion Inclus'ry is confranled by numerous and significant challenges thai impic, 
dire/ly on le susbingbill,y of,he indust,yand the ability to provide a reliable unice,0 eleciri' ty cuslomers. While 
the dls:ribution grid ser,fed Ihe country well In many aspects, Iheel«1•im grid isaging, outmoded, and stressed. 

Due to ihe generohon ciallerp which increase *ostor,liolly tow,rds 2030 ond +he gne il ls,mpoltanionole Ihallhed,5tr,66·,ca 
g,ed during 2007/08, the gen/o·lon cod lo build iew generatior is incioosing grid, vilich includes the mciorit, cf lie 

reialed requ,"enis ©re cuientl, r.'el¥,rg dronicirc] / [l]. Ela'tricit• prces hove net../s''grids opefulir,g ctihe 132 4/ le.el 
S,grifi,Cant of•ention Tie rron,rilission increosed dr¤5]c¤I!•over the Fas/:uple& olcbelow .,11 Je:,Ii,r/l,rlheierlisaton/, 

inf cs,r„:,vt,r ger-Iperlorms uellor,dit yeor,ond lic oppruve, ·of'Hplon sugges„ 5 6 obled,ve. W,1,1„,t or od¥nncoc le.ele, 
is underpinled by I well define,] I.Yestmel' tio• Ihe. Iricieases 'vill cont nue nto the goc ,/ell,gence/e,r·rodudior 0{ren.wobe 
Aci, The Ictest Egkom onnoal repoil coniims foreseeob• 2,0 url, Wilhe·A address}ng 'he ooportunit es connulbe *cd vely pursued n 
the pedormence 01 amon/ /her, Re gric irtell,gence le. nollig M smoder, t lhe dislrib,lior sec·oi 
fransmissio•ws•emosvvel osthedislrihilhon .i I ' me .er• ditfic,jl tc 'nokti Ihe gne Industlchallenge 
5'Sterr From tiese es/lts i· is cleor Ihot,he reliob Illy ond a< 'bili17 ViI'h "e prolecec 

10 strib•tio, System re¤,ires urgent o,enton economic grow„ argels. The curren, grid As slotec, Il p plertricify :upply Irdus-ry 
0 d·hisisequal, oppliccble/0/eele/ncil 0,3 .e„roi,gy deoloyed Colet suppor 1,1 5.0.Jlh Afrirn ,5 confronted with monv 

-6 5-ribut on, nlrostruclum lindercontrol ©f Ile 'he proi"ed zononic growth or respond chollengeg Generction copocil, shon,•ge, 
E .. 

:..,cos 
efreclively o 'Fc :,mode, dynal,Ics ©Heclirg poor pertor·n,ng dls'r bolion,le/,orks, ogeng 
Ihe grid The inob Ily to e'ealvely Il/0/cs infrasl uctJ,I. I sigritficonl irifrostructu'e are 11.1 4 elecl·iur, ¤ derriond 

distruoutier response program is bit ora Investmrnt backlog. ngeirg worl;Force 
operotiog en.·irornent will 

change signific# over the * couole of -4 inability to effectively inwoduce 'erjewoole 
yen. Mest oF the curren, disirib,lk>n grid Is Sc,ih Africa has conmitter lo subsknia energy *lons Irto ine di/ribul cn /,d 

no' des,grec to accommodole lor emnple.· redctioA of CO. emIssiom by 2C35 T' and 'he inobil,4 10 Ini.oduce elfec-rve 

di"buled generation, m voole solutio•. achieve Fls necessiloles The Inegrotior or dem"dre*onses-raegiesarsome,gs, ihe 

or elecric vehicles Th g shoad howeverno' renewableenergy,nfothee|e:'rcifune'.0./ challer,ges fulng Scuih A,nc•. De Il/=a 

be a Surprls/co t• current grid w,ls nol 
ccnsi„cled wil the 21 sl cel•ury powe' supp lY 
.quifements,n.Ind 

T'e ovc:lohild' otc more in/lgen' god will 
not rernove all the chollengeS '55ociated witn 
•heeledricily disinbulion irdustry. How€.5 ril 
will enoble ihe ,/ustrv lo be#ex "spond *0 
stuel,ons such os when geneinlion COpocit• 
ConS ici,913 nre eK,:rienced Al The sub 
tansn ission level the curert d,•ribution 
ndust' in odvg,ced mos+ ca•e• do have on 

|'4•| 01 gfid nlelligence ••id n sam€ 0,e•s 

•his is also applic•ble to 'lle mediur• vo'toge 
*orks/g:c Homever. thereore no exorroles 
I advanced low voltoge g·id inkilligence 
deployed lo enhance cuslomer service/ 
ir,•eriace, ad¥0 1•,·d • u5ternercommi1ii,ca•On 
crto en•ance syste,n oper 
Wi,hou, inves•ment in the InkustructJre ond 
& in'roaL,dion 01 inle ligence in Ihe grid, 
'he unrel,•oili• 0' Ihe eledririlY SU RA W,li 

e>nt'r Le Ther,·Fo,e withovi Ihe des,·ed 

000 

Inlervel,or& thecos'.i. aconomycs we|| 
as 10 Ille end cuslorrers due lo disirib'In 
re'led outog Al'conhnue f'lher,norerne 

(urrelil grid is #/emble .0 onockond notural 
di'uster with limited •se......<pobill 
The demand ·cr Bleciricit, is pio,ected ·c / 1 SMn.. s I •mrmv ndus. er,u6Jer 
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incustcme'pecation, whanced cusk>"r fe-um ornheir 'vesimer}hs nolc sputed, Ihere • Reducirg ene'gy uscge 111/Jgh er,e'gy 
porlicipelici, ,/roduclion of Mud isareedtoronurgenlavie..of ·/currert .... inlerver,lions 
genefolion, le,n.roduclion of init,/ives such mvrncipol funding model. • Accelerating household universol acces 

t> 06 rene,¥06'e energy oplions, the elec ric electricir¥ 

It is widely accepted „01 198 average 
veh,cler efc. M" chonge *e ele'tric,tysupply • Clarifying scrne c le polly,ssle'int'e 

age of /e ele.·Acity d stribution ind•slf, 
induslrylands<00 ond resource requiremen# C©Ne•loionevolvingeleanc•beaor 

..truclure in ...co is appre,imole!, 
signilko//Mwle ne/me lo ie, yeers Theirtrodvalon /sno 45 *ms. Furlhermore the e„,902ed te.grd •e•hnolog,es/ 

F•om o dist·ibunon gria modernisotio. co• provide ·hegn5wart' perspecTive Ihere are R35 J,]hon M in respe•t of thrdistribuhan 
some of the obovemenl,¤r ed groJps soch 06 Eskom, some ollne oppo,turil,es, metros ind„11 i,frosfructure in„Stmart bocklog 
©Diej•es ond Smorerg·Iddeplsymen, willo!50 some ©flhe secondory nuricipiline5 is 080 in gerefal accepted There.©re it is 
d rectly con'ribu 8 0,„"igrt elhe,• to - the 

ofe i• the proces, of addressing some fensonoble to expecl thcl SouTh Afrce is 
'eolisation 01 of ¢he these c. le.. Howeverthe larger ener@y securily goals lid ,hfee•/1•eyeorsoway.ronunpreceden•ed 

of obiectives 95 set ou 1 In lho Nollonol populolion Fne.9 the indu59 Is no, ¤rerding lo e,tribuion Inlros,ructure 'oilures. Howeve· Ae, 2008 'No. ]4 c· 2 these challe•ges It Is ho*ever 003) importanllo iheques•ion remo4ns wh•herwec• wo,Nrg 
noi tho* whe·e the,nien,enhons ore taking lor 1 lold pu so o· wheher Re i,duslry Technology as £ smarle, industry 
ploce 'hotihey"eno"oking ploce•vi' n a le/dershipwil ownuplohe chalengeond enabler 
nalion' 9/egratec fromework do somethirg obcvt it before t I too !". It is essenhol 50, Ihe electric,i dislribullon 

This 15 howeve. to be e,pected considering Induslry opporm,114 industrygrid must beec}me sr,ia,ter A s fnarie, 
the .... 01 the eleer,•,ty supply indusIrY grid will lecd lowords o •marte, Ii,du/ry 
in So* Atio and,he lack of Tte oppelile curr,rt elec,r clly¢is·ribu-ion g·id to wos no· 

which will n w d,·ectly cor/ributetowo,ds 
e#ect¥ely refoor Ihe indu5Ig. The mui• consl•led wit, Ihe 21.Ceillul power supply is loben•ic•mentaidc recxton The need inoperot,ng 
thot there is O regl d !1101 ihe challenges n mine •o address Ihe inve/meni M While the Irons·nission M grid in Soul 
migh' not be ophmolly 1-oged or yIeld mu/ powersupp,chollenges ¤ no lie AIrco con be re'orded as relatvely sinaM 
#e expected ies/5, Funhermora the r,k 0 ger# d s rib,rion inlost 4/'ure inves""1 1 the distribLtio• i,•du# ]5 0 |ong w•v 10 g[) 01 lechnolog' dumping Ind ult,notely requi•emen• presents osigilli(ant oppoit•,•i·, Thi• is 

South Africo. in poliCJ|Orfrue for the lower for •olloge 
technologydeploymertwtho•t·he required O•erthe pa•Ide€ade •]r 50 

netvorks wilhir the di,tribLtioo ind,5 /. It is s,gr:ficon$ progres• was made in ir,ler· loerobility is o. ·he incra05e. In mony /k: rrgn, therefore Ihe org,ed rhot Souln All<o 4/ shewid in resped ollechnologY developniein co5es procuremen• policies ore cls© net fo||ov, a strucl'red opprown towards 'e ono tne efleclive deployment the•eo{ While geo •d 10*ords the effed ve deploymeni 01 inlolement/ion / South Africa 15 confinted .2 s.6/6,01 srnol grid 6/u/lons The 
rescuices ed Inm'mentir the infrust••clure Sou·h Atric•r Smon introslrwcture Grid I i,i,01,•e •niesh·neol requi•enierls 0,/ ISASGI• 13 
The omoun• 0; unirvesled moneY annvolly c vehicle which coulc be w5ed to fea,ise •his resource ghorloges, 11 s now 'he retumed.in poM,culoil/he oppclune munlcipolsecor. time lo pursue ocknced lechnology solution, obiective in Ihe interest of Sowili Afric"nd Ihe mes os on emmple The good news „ The incremenlol /|eericily d,5lri:,ut,0,• i,lvestmeal requirement idus/Thed,ag:um i 
howe,ertharlhere Is fund/loble within 

to int/duce odvoiced te<'rology Fig 1 preserts ari,dicati,ep,dvre of how 
le ,/u// / options ich could be leveraged will be insitid in relolion 10 Ihe overoll mort grids con be used os on enabler 10 
The complevil of Ihe electriey supp y inves,ment requirement. Furthermore Ihe enhonce Ihe & oency of the currert ele/icily 
ind"'try strud" " Sou' Airice und the ,ntiodge,onolodvincedled.nologyophons distribut on indus/7. 

impocl on etfecl" bu'lne• opera'ions 45· will en fich Ihe •ork e ll,e curnni emplowees Al its core 'rnarter g f ids 4 0 5ophislicateo 
,/,c unde.rs}imaled Ne /8, ira /e ancpotennoliyenhonce'heutliact¥/nessof ,/ormatior 5//miho· woL/ 0||ow grid 
inelile,en• operoling regl,le ollie indull coree. in •his Indus.. eperotors much greoher visibilily into the 
be undereshmated Al ·he ioul ollhe !nduslry The Er:o.gy'ecuri/** 'Ic' Electrici'. co••Ple' nner workings 01 the grid and 
sliuouion/encle1 you hode ospech 2007 - 2025. proviles • gaed rele,ence ocheving wlde·¤rea s,lug·,ciol oworene• 
such .duol regulallon. o iertic/l iniag.fed poilil luevahint,#le(•bilil•nf theelectrici• -sol,ellformcllonsy5tprn wol,]d p.ovide 
business empehng with lh„d fier g Mrnment distributon r,duslry ·0 e'fecti/4 respond to cus/ome,s with amongst /,pis o wirdow elilifi„. obsence 01 Wrly def.rec mke· 

I oblectives/goel.. South Afr:co. The inlo Iheir own elergy use, g,ing 'em me Iles. an unsustainoble mil I. /.Il 
n"eiplanpregells,he followingob,ectves/ lools ·0 moke beller choices ihot olign •,·h :rodel, etc. Furthermo•e Ihe indus!,0 i' dr,•en golls their own U.es ond leeds On the other 67 0 •short•errn focus• /:le loki,•g lec•ms 
. SUppor·Inc, e.'nomic g•owlh ond hanc il will Jss,sl /0 Als,gnificontd indus/ "chieve recrlong iern' in roslruclure, deve#.• greater opeation•I elt'ic,ency Through o *11 delive.ywd Fsource implicotion•. 
• Impro.Ing the rel,obillt, 01 elect.,clty new po·od,grn of .-Ing consumers wil 

Cor,ioeringlhed,otter,ges{oong•heeleenc,4 Wros•vaure Inte.0/Ive leads /02 rpspond to tle ove/'I 
distribution indush·• t Is not reosonoble 10 • P·ovidl r,g o reosorobly pnced eleclricili, need, 01 ihe grd, the power 00:ders ond 
expe/hal the currart pra•tice of •ni,lking h SJppl, le power users work logethe, I. leo'e Ihe 
elec#,Clly busineu k> suppod o,her mor,opol * Eniuring le secur) 01 ele:Incily suppl• best poss,ble ele) c /,d ot ihe legs, co5t 
14'dio•s con be 0 5ustainaole inod' Il "31 as ser by o secum of supply sindord to the econor.1, cod ine lec*, impact on Ihe 
De Bilrer•ely di•ICJ|t k> C•eNIVe|y r•n [In . Diasilyr,glhepnmory'nergy,ourcesol enviroomen· [)010 flow and inlorn·atop 
electric ly dislributior, bus, es& with o /once eleclricity r„Or"'gemenf ,5 liere{©re •enlrol to lhe 
5heet' thol cor, borely Ruppcri Ille •bulk . Meeling Ille renewoble energr,0rget5 0S GmairE,r gld. Considering b fred grid eled./1...hose end Ihe ,/•. r. ource Belin Ihe EWP glatus iri iou·h *cc il :5 en•isoged Ihot 
b,Fi.e chenhe·icieholce. cut .Wn,IFIhe , hcleosingoccessie /0/obl encrgi gmait• gridophonsculdbe,ntrud/ed,00 
prin•,ple of o|lowl,ig • 5/1 feholde oder ve a phased rn:, ille, le o comp,eher,gives,nor!er 
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g'/cowldevolwcove·omodo-,ime Th, Conclusion To le,er'gathe opcorl'nities 'ndle Yoliso 
Opprooch wovidollow /' f he se/c•ion of 'he bus,- fhe pawal e be Smorlergrics con be posmonedm derived •hrough the 
relevon, eioblers, 'huch will best sati. le enabler os Port 01 the customer in•erfoce, deplovmen' 01 'cli iolog, to gil sm.fter 
%& ..5 0*G LIi|,4 a. custoinel ina„ilenm/, refurbishments, siphning g'ld' i*is esser'ial 10 "lobl sh ¤ smort 

A recer' 5'udy corducied by Gridw se ord new newark p//rommes Relotir k grid vision for 50/h AInco. The ne' yep 
Abnce. an oil JA Wi/,butioncisetbole //Me costofthe would /er be lu /,gn the elons..huie inslilule e*Nec by tie 
.J* I||ion€• I /0•oe di'clion in respect •rned.·ogrommeg, Ihe co. ossocia*ed le learn ng and I move forword in o. 
cfs,7. wah th simultaneous InNoduc·iog ul 4nlegfa*edmonner 

4 g :d *,elopmer'. p·ov des sove v" 
smar grids is snail. especially compored jrofourldin5,Qhls •heitudyonnul}gstothel Technolog, deployrnrn· ard grid in ille lier,Ire ber,efils. While more detailed 

irld,coted tho, n,©der,i,solion a reducliw ir o•eroll er crgy will loy M loind€,hon for finonr,01 on•I'se: g•e reqvired, there oie 
de-d w bee,7 dennorisfi••ed by 0 /5.r·e. ndusli, Gelfing smor„, w,Jj 

me,0. buslne55 <©sesdenentlranng the 
* Olohon o Gcs & kieciric 1 " 2% loke ilic industr, forwor¢ and finow,al .etums. which con be ucted direaly 

'hrougl,Volt/var <ontrol ond 9% Ih,nugh conlribu•e to Ihe 5Lsto,nob, iN of The Ilul,on sys:em insmlled by Enel 01 demand lioly 
'esponse. the i,duary Furlhei,Tiore o smarter ffelpgestore. which could be regorded os 

I ..bc GIs & ....ic· I. through le w of the Q snorter grio dep!"ments, B .,Ii facilito•e enhc•ced *rner 
Smen.le p.g.rr c.d 20% Imugh provides lor o ver, good cose "Ld, This pek' po•ion wh// i.rn.•Ilgive 61; srrorl 
eraigy elliciancy picg/rns c.•·01.. smaiter g·Id w©5 completed in 2005 / o 

'rough d grlouhol oulor..1,¤n. S./.m pro ect cost / €2.1 ·billion This p·oied Rele,enie 
Colitorn o Ed,son achieved, In ies* 01 . lowding o return st €500 million per 

I] ....20' average Arnual.pul. cuslorner minuies n[ Inle,rupt'Cl ennum FJ,1•emiare' sigrd,co.1 business /'Fl (CM'],ercircult,suk,gereductiondural»no' H©...... and :1gorner be'& M 'laimed 131. 
13] NETL. 7008 Modern G. Iniliu,ive 33** •wrfing 57%1 while themore nurnetus 5,mrlor Ini,iotwe5 have been wcce•sfull, our.s·Cemul/conom'. 

*Mlects / dife,en· st¤gesolina// implerner,led i**Mries such o• America. 
lirplemell/,O% Ihi ee,oll improve,nank Austrolio, Europe 0/ Ile United Kingdom Con'act Dr. Will,ed„ Beer 

ndica»fs ore ve• positive It ,$ imponon' Thefefore. Inple Interrotio• learnng GANEDI 

'0 082338 noe 0854 
thot o smild is m©ie Ihof, IL,SI exoefle,11 cie ovoiloble which con be Tel D 
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Smart grid solutions for transformer 
monitoring and diagnostics 
ty Dr Wo 0, Aheod. GE Dig,+01 Energy 

Transformers form an imegral part of the power system value <hoin. They ore used & diflerent voltage levels 
throughowl the power deliver'y process, stalling from siep-up operotion al the generation power plantand going 
through various slep-down operations lo difierent voltage levels along the way down lo disiribulion voliale 
levels Obviously. thed/gree of transformer criticality depends on Ihe iniended purposeof aperation. For e*ample, 
generolor slep. up (GSU) tronslolmers are extremely crilical, as any unplanned ouioge would mean service 
imerruption 10 ¤ widearea of iustornersand possible 4/em-wide inst/bility res//ing in unfavourable coniequen/es. 

likewise, solne Incuslri]I tronsformers with foul, severlly. DGA :crt oiso help /0 contoins oion : compounds of i iler,3/ 6 
could be sm'll in •ize bul vet #ry crit,col 'lih• moke on i.'ormed decision or le i,lected inlo tic somple por. where it .,IJ 
for the con'ir,uity o· the proce". end on level c• locdobi,ily of Irans'ormers ofte- 'oull be voporised T he '000, ded somples thai 
unplarnedoulogemighte,loil/bglosse{ cleomaceo/he/olections,Siem lican/© 0'ein/cledore,hencer:db,or,reego• 
rearue Therefore. ccntinuou •,or,Noring offerpopydetedionol ino,6ure¤id •xm,ul .,call• 9eium of nitrogen Th,5 iner,gos 
full dic:gros·ics ana prolection of cm col digchorge, ·hus helpingle itilily'lod/lt SOe5 .Oug' I gloss column pat•e,1 with 
translorn•er' o e cri'ical and 'novoidoble deg/dohon & dieledne stred/h of „e©d silicot,/.scooled wiff ¢l,quid. 
•osks for /li·,es ¤nd ;1/ Jsmes olike,r order# itat :ould lead to mvile/ 10* In this 

ifeund Th s mointoing,oilbihi ovoiddornageto tecnrique, altho•gh very popu i o,d 
paper we will briefly */ obou· No melods 

nent occurcte, has bean proDed¥, protect ihe asset and environ in exisince for o lorig 
for DCA. 

pfese'.e Ihe i,rage of ty 0/01'sction, and time, ond has some drovibocks, Firs+, i·,s 
suskin proll. Gas loborator,·bosed due to /8 fed Iho, it chromotogrcohy melod 

requ/3 controlle¢ Irrperature, pressu'l 
Powef 57/err foults ore uipredict¤ble, ,]98 T·,e ledifiollal me,kod fortfcnsformer MED regulogrs, gouges. ond now ·ne,ers, i, clio 
cNPCO'ly ocio•Donied b, inc·emd is og5ec on chern,/4 of go. chromologru/, requres on ex'rerely *curate ord curren' chen,colly fl".ing 'Hrough 'r.intrmer coils, (CC), (see Figl wherebron/,somple,5 In/galthotisusedtoc:crlylheoll.,nile 
which,te'Id hduple insulating oil in 00 feo into*he 01/Im. und le con-iken-gos throigh leoncly,ei. Inerlgoses used include translorrnerlonk Deoeic ng on..verilyof concent·otions 
tke fault 'he gre g ver ot the end of the heli,„, orgon, and n,trogen GC is o vry tempero•u e Ase inihe oil varies, 

process. bg 2 stows the bos, cori,Fner,1. soohislic/ted ¢nolyl cal tech,que 05 g€m •husgivirg rise tc o m of d ssolved goies/f while dit" Fig 2 •limie lab sptup 0- the Ge sepo·otion is perlormed n o very ppeci,el•, concenlitions Moiloinin g good 
SY&tem A ......5 uwomotog'cph censis' cont......camen -he:e In, flue'.1.n d electric choro der slics of I e irsulo li g oil 
of an ir,ection port, o elumn. comer gos ir temper<.lure is di*]slr<Js Delect= used ,5 ext'emel• impork' 
flowcont·ol equipmert, ovens ond hsole„Ir in le or,04 5 Bes m/be rrair,loined 

DIssolved gasonalysis (DGA) malrta,nirgiouresof"16/OA O or extremely 5,06le lerinproture, ond ihe 
or,[1 le colurn „n integrolor choft recorder lechn,Que is gensiliveto vibi/,or, movement. DCA hos Dean 'he melhod o• cho,1 Mr 
and slig,1 chonges in Now rates, etc For these 

tronsfonrer mon,·oring and d,agno#s o delecto· Ill. 
reoso„, GC is o bencH·top techn que 

[M&/1, the gool 01 which Is li• •eled ·he To sepornle he compourds ri gas-liqu d c:nd is ;ess su,+ad lo opplicotiors requirng levels/fdissolved goses pd ossocie ile,i zron·otegmphy o solulion sample thol portcbilit, or lutonorn©us operotion in o 
remoielocolion 

Ph* ccouslic specrcscooy 'PAS) 7. Ki I 

In contrabtle ph'll Kcuslic ....scopy 
(PAS technique 90'prove' ver, s, a for 

SAMPLE porable 'GA in the field. Fig 4 s ows the 
bosic con,porents J th' PA5 syslen· The 

OVEN 0,1 sawple fo be onol'sed 11 irradiated 64 
INJECTOR Modulole dinfrai" [IR>lighlo{ opre 5eleeed 

Mve/ngth As /8 go' a/orbs energy, A is 
heoted d berefore expon* and coum 
0 pressure rie As 'he lighk 5 chipped 
'e pieswre wl I ollermlely in• rease and 

ETECTOR decrease, Ind on acouslic signol is t.s 
RECORDER/ generaled The produced ocoustic signal is 

COLUMN DATA delected by t.i,0 mkroollones. Trr € ectrical 
SYSTEM outoul signo!5 frorn •he •wo Inicropho•es 

ore addeN I i an amp,Ifie · belore lhey ore GAS CYLINDER processed. 

le me·/ of PAS lor DGA ore nunvous. 
4 1 G• ..mnle,ophy sysle' his whn,que hos been ,sed o deve;op 
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..bie M&/ equipme,t Incl con Up used 
k 'quid<I' condue ll.r onali,5 4,1 the Ii/d, 
wifhall' having •I .......ple +0 be 3-pbubb•.metej 
Be•f ....6 fo' Ino,969 -u•hermore, | R=el 

seve,ok /&0 0, cducfs rpe been de.eloped 
bosecer•4e PAS,ecbrrquefodoun•ended M&D Ele=me# for uo,Worrleri •Pese dei,ices on, 
noii,ted on •fonsCcfris• I. Two·-ge lutcrrio•,colly 11.Idg 

drol•noil.,lp!..sonolvsed Thesome 
techn,quels novi'Ing ekplored/eusndlor .... 1 
Pon ,•1 di;charge orolysisr ond for coble ard 
s•lickgr. moni,oring 'ircatheleckno¢09y Fle,Mr 

Gan,folle, 

We& dionced teclinqees,Ii doing 5,g/I Cair•u. 
pr©c#sing *h f orn"unical,or£ capguilit,05, 
I' 

9 

Coll,nn• ...m 
becomes on "sy 'ask jo repoe les''ts ..PI¥ 

=crilir,uou#lhe (on,rol room vic v.ifed or 
.'•eless commul cotions ........ Columnovel 

Tkis opoly„ i on 1]€3 C©rried oiJf •evera| linlas 
0,1 hcu¥, ¢hu• giving ihe vlill'ies ,he obill'¥ t© Fo 2 GCs,sre.n- tic.·c•n•wo..na 
di continuous moniro,ing on' diognostics 
0' ·he r 4ansformers L•,ng PAS . re9UID' 
re=0|'br/* is 'ieeded Th,5 lechnigue 's 
Occufale, rob't ove, long'Imefrometr 
#es,r •er, eir, and reau res no . Inju.. 
.......·fier - 

or re/rence JUSS. 1 '5 

Inkerentl, 805,1"9. -0 ,%*sc'iOn 
requidlocample.te-I"colculat<,i d 

OC GatChromatagrarn oven 
US=minimciserviceable pcl, PAS,s capable 
I me•]surirg ot very low delection levels •e I 
C,5 +Imloic:ev,ene sAdye./highdctedion 
|evr•s (-. 50 000.rn; PAS 15 /160.... 
'100/·ing 11:•Il ind.duol goses in o mixiure, oid 
bc5 Tne ./ . rllove ircrn rE'gJ, cos Je•el / 
lowe•gus Je•.wilhou•cess con'rni,•i,cn 
'lar 015© give direcl leosuTements of bo-h 
/0 and CO„ v,·al gases for unde,Gl{,Tlding 
cel•/* Cor2,110. of Ilsulal,ng .per, giving 
n. feased occurocy o 'd repeotabili'. Finally •0 3 £06.0,up .Grs•sier, 
PA5 con & u•o io do me*en•ent$ on 
muN,ple ·:,nks, such as ihe moi• ·onk plus 
Ihe Mp chonger fc„•k RecenT advonreinel 
In technology #olo-d me inlegiu ' wli,c• cornp•sessmed meterE equipped .,th op¢ili,is,1; on sol#I •3 +1,0, il r,•oves•he u¢,lil 
PAS for /(34 I.•hu#•e, mpom,ni i,•nslof,ne' b4'••1•••• b me# rnaimene,i e oppronch to 
1•On"On,ig sign/l:such .pres5wre, 8ucho|7 ccnd:tion bosed ouprocc•, H ' 605/ 01 0•e re•ul•ing ir! *4 power mid huge alld,emperoure/0 i,Iotew,/anover,11 gid ..'igs o. 1...orme· p.rchoses ccrmunwins #lows The gilabilily At 

/ s/ch, 
moii, toring, diogno•tic cnd pfolec¢ion of thi• 1 

u•ing udv¤·,• ed 6/ de,1. es ord speed con·,municolions channel for do' 'e'bs 
./Irtpoill-et Ofth' high power system ........G Imewo fk F,orsm,-im po a ls woy 6r livegiution D· op.....1, 

Smartg &ilil 
ridlnlegrolion nener 'INgiier *rer,9&3:olues inlo Ihe Ind •olistL Nte eldenmon o 

ende! non.·lea. 
SO 01 SG lo Inework. Thu,,M?,D gna (55/ devltesdeplo,er vision .. . mude'i ,5. 

me pwe g'id Cf,d 02 £ r 11'QI tron/orMers ir lie field car Hc·,•e,1 045el op*,ir•5* iM ops,4,9 op'[*lio• .... 

""t : visJO,1 Sh// //m Ihe er,!ire per[orrn //uen, colleclion, of OGA /+0 Smift grid de/ey n ty,o•heerr•unicoliorick/nne ent 
vo we tbaln / •Fgu1fe5 the huge oower gr,d In oider andmid ·0 

I·,ves,mer,1. which rrany util. reap'ne es fird 
re ....b a ben/holsochrmode,PISO,ion I/,Criv.Irelessfc*hec••Imoker,fre,whe= I ./cce·e 6 I'vonced 50/0. Sol'Nens con be usea 10 nioney 'r. A This vioble incledes icu•e thn• solutionsfoll,Kmaw n could 0,> berleild 

grie, dislcibul,09 ·br +0 Jtilit•es grd, cemond sice. wcrk uno/eand inm, p·et jhi• d©•0 •0 caass see••ng 
56 deplo,rnent is ' o 

ce. The ///e hae/ 4 ///mei oil ond • erne up with cor,sider Q ' 00[] O// prolectiorl. nosted 
fron•or/le' monilof A 4 l. /.** sman gric. deproyme•f fs fc oppropriate'ecisionsond recom,npr,dotgn5 5oiulion 

/[le le god more ./cler# I. ... Iralu•lor .1 on T,isdoced.loopopprouch In O kited TMS %/,/ion irerreviork ¢he 
rellobje, 403,& ,i„wai• „,•g,./,i/n, for MID//Crit:co| lian5-ormer 05* 's one 5(11Ktionprovilier,„um•/,h,4,0, ,co 
Increase p•oducti,ily> COnsUMe'S, "e „i•pOWEr molof c·tribul= of " utiali•. and of 5¥skmond 

equiprl,piltdeployment, 0 o ndthe 

id iend the li fe /• 01,c/ c 5•cis -he odds grent :alua lo tne /11,/ aaa Indus// 8,•t• User / / ChQrged 
unde* 0........pl 

ng*Ilo•nk>rollolthesese!•tlens ope.ollorislhrougn(le*le•sion of .. overorog.<d- Vpan•0 
5 r.nin teogurl. 0/he .5/ cs5er 20./. 0,17/eg 
0,1 odvar:ed metaring infi'·drucTure mil• assels The 
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morgge olorms, drive o locc HMI throug' 
Paraballc 

displo,son<dmsoofferd©im Mirror communicc¢,cns 
- Radiation 

wilh Sourc0 oper indu5!r, Frotocais The distri/ed 
inteli.gence of ·he 4/em ano the copocir, 

Chopper 
W the IDs to support diffiren' protac.'5 

Wavelenght olow 9/ independence from o ce,trol'C 
Seleclion - Inan-I 2*-1. The cporatio,15 ond ¤ioNs,5 solt,vore s 

Analyals inwolled o. o PC .d. Irough ils scieduler 
- -- Chamber il inlerrogo•es "ch compoien' and sk>res 

E,rn-le:=It» =I-It-/7.I- thedotg ,9 0 cent•lised colu bose lor exper 
Iit= efs,i Sample visjolisalionon d cic!,sis The //ribuled T/S 

0/ COnti,LeS I nron,lor 'her fuictions of the 
transE ·rner Ir •e ever'ofcomponer• foul ·5 Germanium Wlndow · 

M a hcsle, TMS sol,lior tramewock, the e,id 
Fr,4 P™,tooeneit#ctp,droK<•p=pm-ber,•01!•M•I usergel, tne ben// . igoted de//,# 

ri/, e,•ended asse• le, ed investment 
del./, /,le ·he S,444 F-o•/6 coller.1• 

There.-oeEOM,nArmerrnon,toring intell,gal nico,toring equpmenl In fke revenves fo· or extended period ort,me 
sy/ems ovailoble mn * mort/ploce dis/,buled Melherce or,nople. eoch c, 6 Relerences 
Cemnsec systern, composed normod# by proposedmon,·Drgdey,cesisonelecronic [1] .11 .i-hern¥,iki •ird•y ninni,t,•Al 
an ocouisil,or uril •01 is inskilled /wi Illelligwl dev ie (IED! thoi I CODSble 4 f»r• rrY/In'till,•n.1 Anr'vqi,7 
le tonsformer ©nd o E t,0, certrol,Ees e*ecufirg the 0/ine diagnostics ReminIng ChrorM,rir,rlrih,/Gr, rh=,109@P. 
moil of Ihe infe ligerce, colculctions aid lo iri lur"•tionoli•y, generoting the 04. i w ww 'hmni•nip nr rn fr /FN , 
com,iun cgtions in addition k> he hurron corrm'r,co'ing wilh opher eq'Ip non- 07{d M/n·,-4,;0/.4-r,14"Me / 
friachine ,•e/uce (HMIj 'ral-I,4 The reporting'ooperu•,0,0.donalysiss©Awore. *•I'Lilir.....* 
other,peof-MS,sasmbuid*mwheeby The TMS lED colwooents ore 004*41 Con-Dr We,d, Allmoi 
6 »Iligenceisdistribedlhaghouth elecronicdeviceswi:hcop©»tos•orecoto, (DE/ig!•0, Energh.vo•iohmod@ge,com 

2 1 1.0 

We are UL£00 
Supplier& of pr•tectlon relays IP 

and SCADA eouipment. Pe 

We have 1 Long & mexperiencein 
p.lection ./Ims, installatioi• 

and commissioning 

Li' We do 
Testing en, Commissioning of Prieclan Aile* 

Substation Protection and Automation Projects 
Protection Raturbishment Prlects -- w 

Prf•tection 8 nd automation schemes 
Protedion Syeterns T"ning - 

Preaction Grading 
Protection 0//gn and Specific//n 

.... 

. 
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Domestic time of use tariff determination 
by hedrik 80,71(lin. 2/egoee 

The Governmen, Goze,10 31250 requires 'hot smarl relers be insilled for all cuslome,5 consuming Incre ihI„, 
1000 kWh/mont by 1 Janual 2012. Many munic'polities have '"stalled su,h meters Md implemented TOU,ariffs. 
Ma ny / these tariffs leave much to be desired for· This Paper ¥41' illus'rote the r•equirements and fea,ures & a 
9/atily domestic/small commer/al TOI tar#. 

Tie torit th/1 are being .p' b? soffe . or. 'I h nor·TOU neterilg. 1118 .ill, progressive :0-01¥ d,He·eritilied lor,Hs 
relevor,1 porlior of lhe ••ric Js TOJ Inunicipal,lie& do r,ok andcor,Jiectonfees qi•¤ IFy in te ms 01 Ihe •osts 

SliF.J.NonS in le 50// 'fncG' electricily • 

2 le losses en ·he rele'ont ./le..Ind/singllenergyro.... 

Pficirg policy •EFP) Vor,ous requesls ha,e M/• no bus,( ch"e lir'iled to 20 Irorsmissioncicdislribulion nelworks. A or•il 
' I 50 6/en mode f. 0 ..pef / nom, 

pio.,ce coiliertion.ic•e•detailli •der 
. Nic/miderion'c'owes'AR/6/period 5®04©r /9 

guidarce cros5 slilidles on Ihe ce,ermi•ol,or of TOU ·onlls rove,Ing 
for dome*.sto,11/·s. • At le Thrs ./. 1-10 tariff with pape· p•o•Jdes I basic tlle con•,but,09 10. fhe ·ronsrlissic' 
insign! I·•10 :horge, cus¢o•erser**I, £ some of Ihe dynom i of ,-pplying work •pac iy r,F cosls by tie re|evont loads 

charge and energy charge w,+1, O TOU 051 tarill fer dern€5 ic •i,storr18rs Ind gi•e 4.,he vo·,oble shored component'i reflecTive ED ire• lior chorges. gU,Conce w how sw, u,ills sliculd be se· ...'05 ce. 
• At Ihe finol level TO[j lor Fts • Nelierl mil le ./.cci• ....... P..../ 

Oble'lives inst,1/ ./.JA or R.br'/mon,4 on Ille surlie hosed hosis 0, aboue. o. 

oulwi·liTOUerer. es 

1, I. imporlait to underst'/ the ob,"ives on,]u„, oPOCID th, fixed or dedkaled 

0- Implemer,1 ng swort mele, with lood mr.p„ ed 0,1 the DL OS Ccits TariH,trucfure 
monogeme••' fe¤i.,as on Tel. loriffs • Custrner servce ...rges,I R/cusli 

no/·co#ring the costs / provid,ng le in view of the EPP sti,}i Im!05: ond -he 
I Toer:*.Ile/r//or./.h//fectlhe •c. ces to ser.e tle c„//er 1/ud,·,g Drocicclities in Ille Soulne·r Africon [DI •he 

Lrst /{ 5/ppl,osaccurn'ely. 005sl. I bill,ng, revenue collectiol morketing Ind following torill structure ,& p,opis. respef t 01 ·he clI voria,J5 -& .. •lonerclo,ms I Bls,/ 
• I ch/rge (•o,id/cls/'·ie./inoll). ......e Ind s...0/ Icd .... I Poi,i• of 51•ppl cosls R/POS/.0.4 Tk,£ t. be 5el as r|• as ....0 the by cJstomers,n an economic,•Ily eflicieil cc,er,I/ ·he cosls osgocioled provia ng Nxe•licisto,T•• services co5t$ .s/ccil·ed W. ®ch ,_orneclier' cust¢m.r ir¤in -he plin *. donestiC TOLJ cus'cmer Th s of comrnoll coJpl,ng and meterng "h,• paper will .9//5 impo nont•hot s.ould be d.Here/,aled for and 3 pho. 
bad shifi,!ig inust no,1 be enturea o' d , <.05'0/,9£1•f•wei &•or C},urges may womers and bulk domM:. 

be lev ied lo e lect 11 e ovoiced cos# for cust but be • in r,!SpanSe 10 :he econom :01, 00 distributorilil hodICI eslore Ihe Ce.ocil ..ge (Rond/A/mor,Al. TI'l p 0,4.' 
'c,ent p. ce signols A Ic 01 money wil be focto·tollieopli,iumle,el 5 lo be based an the in/olled cucaCit, 
Sirn, oer on nstall,n' i,•elersond monagemen' cLE-ome (se· or 10 A ard be set 
Si•en.slils·herefereessen•ioltoensuirfhof Poh(71•osLHOO. 29 es 81©•e os 203.le b •he %40•k cos•s 

.h,ch ·nuv inCILde cupital pr.Lan Irid price 5 ina 5 will provide :r ficol crwer: 10 Tcriff slructurr ond le,als shol be ol,gied „fllrtenOM,_0 
ensure optimo| 10/ :hilt ng, •ilk The •SLJ|Is Irlm Ihe COS 5tudies in.vihic' 

• Eneigy Ihe resulloM 'norges (c/Wh) Thit t•, Ince'Il' lili c9uol !he rovenue be n' 

Epp,tip Ulallon, c|ose os poss'le ' 1, WEPS #skom requirement 
Marlei) 

4-ore or ¥ tn-L#5 ca• be 5'I 11 !5 eSS/Tio| Ihol 
ihe slipu'/:ans in Ihe Epp be sludied ard &4/sr cn· 30 Peck.5-undard ardoH.aeok 

vplied -he ones criticol for delermini/ Cost refle/ive tariffs ore considered ,he 1 90 demond/Low denned sense i. 
domestic TOU lor,fk stole thol elfitlenl moste·Hec¢*e prcing 5,gna[tote pro.,ded Ai leriod' to be 'he su·ne as th' 
ele•licllypriceswl./*0· I cusler,ier•. Ari oddilion/ p·ic,ng signols Eskorr TOL pei ads 

ove,ondobove•ecos#smok'be,•0/Id ' /pt-mo/cationofscoiceresources Reoctive energy cha·ge 
/luding linonrel, humM, d nolur' spedically * be ooproved & KER5A There arc so•ne cont•ive·sies ir th,5 respme 'csource' which will & 0,)cused lole' 0 ....ij,on 32 -1.1. paper· 

I limuniusage'lledricil 
' Op, muni uscge of me d Heren, energy TOL' 10.11 energy charges mus¢ be 70'111 level 

forms(e.g.eleclfiC,ty,g/,oilodcool) different•edby he hetii../ le lii' Ivels I e'er' 0 
' A liencolly viable induslry I . I le corroonents os reflected by the b gger choll.lge thol the tal{ structure, 

wEI -•e lollu»ini sbeold . cons,nered All,cy iii 
pc]5,1,or· 27 noddilionispergleokrjete'cflect,/ o Ils re'Aect 

NERSA mus' see wi,hin fj•e years *01 0 5•OM ter••s co• could be applied d Jr I • 
c£jsiomer. Eoch utili+, erne·genc•es in which case cu•re,#]9 hos o ceFIef' |M 

refled,•e torifl, lili reliecl .' t'F following of cross subG,do, on 0/ beinlormed,nodvorce beh•.Mel yor,OUS 
•sri·' costcorrponentsosfo.ospcssible colegones or:' between dilferert 
custome s wi•hin 

' I pan,cular tolf ....cos••,n ./Wh: T'e ener@, cos' /rirpo'ihor 36 rctego,y 
6 le bulk sup# ew /he. sourres 
differenho}ed by ./c for,T{5 1/ becoiie more logi , rhe ,ntroduct.r of domest' TOU 

reflecrl ve, ler, ng o su Ite c• s vpoly op- •or,if Sllould •,c' iusl churge Ihe i ross - iho bulk supplier TOU periods 
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wbs,cisat,on dispens/lon bef•.een , Clverod,u,Le Tils,stheorelenedroute cop,tolprov,sion looble,rill,e F,Foposed 'id 
d,/renlk,rillrotegones Obviousl• not oil do·ne51ic c•stor,lers 0, arge 

i This Means ihot ihe receive received usirg more tha i 1 (00 kWh/m hove mon 
from the tg// dorresl•. TOI cuslomers melers involied ond thereke nolol/e Ccpcce com 
siould remointhe 6,0/EM*K be €onve•eo •6 TOU 01 once Anglyse the detoiled b•dgel ond *cloll to the TOU '·I Irc n Ihe '*isting ta f H. 

• li ,$ sugges,ed /1, cl] Cus cmers lor •e/ork reloted cos/i such as 
• Cross $ubs,disa·,0, batieen lor,fls con whom sm " me m h Mie Deen in " lied I change but ihe• il rrust bea cleor. Ne.lork sta'cols 

be conve,ted os from 'h"Oft ofiheiew 
deliberale pused c pprocch • Ne'l•k maintenance Aron2101 costs yeor. Ifcustomersoreenve,leu 

• Th i dce, however meon lut wilh,n ·he during Ihe yeor Ihe mu9ic,pol,4 -Il • 1'·e+40• operotio,ls costs 
domeslic TOI cuslomers ihe inle.k,r,H al...... lose reve'le 

be rerrowed In a cross midisotion will '·ehicles Ind colects ...g k .... 

fe;oectolloodlodoran,relch'e usgge Whi- is mportont to consider is Ihol , FuL|Icantren'drn•Trolroon, r." 
in di#erant penods once cusemer, cre corve'ed, 4 load 

• Interestond deprecic,ion on ne/ocks 
The ·o lowing prO<m is 1hus tc·or Diooosed pd TOU in consumplion rol,05 -, 
respeco•seltingthelorflievel cHonge, The wer coniersion consurrolion Delerminethe lolal in/clled Coxcily as Ihe 
• Delermine Jsed for future 'he revenue Nom rohos con,ct be rese revenue 50.9 I .dual ruslomer ..... 

custoners on the curren' ·pHs fleutro ity cakulctior,s 
Now dividle ihe ·oical re·worl: costs 6, 

• Determire 11'. Irious per unit cosls: 65!r Cost anal/is the Ins/Iled c upo c Ty 0,/ 12 to o blu,n 
costs, new' coms ord energy costs for bd/'VA/moith anc thei convert to doneslic TOU cusfomers, thi, 1/ include -he E'f is clear *al the basis for *I lor 115 
•hemi-,oalsurplus R/,Vmonth sho•Id be cost. Thai ,quires iha• a COS 

m De.emlne The ,alous usage quanmies s/.dy be vnderloken but this is problerno,ic,9 The iss,e of Es<om basic cl·orge, rroxinurn 
for Illese cuslorrier• Ni.mhe r 01 1 p 10'e th'+ most munic,po iNes ho•re rlo' done Ihese dernand and gccess charges m be 
anc 3 phose, Dulk, capocilies of these ye· A simplified COS study 5hould 90'vever grpre/daslollows. c ne ener/ per ©soge period be done locuss,/5 on the domes,ic TOU 

• I 1 con Simlotethe beconsidered o ccood#'demond reyeoJe using per unt... customers This 'ccess is explo ned below cost ond ond 1hus 'e be keoled gs o R.'/A/in usage quoimics. inover,simpll'led•ay: c•arge. Il so colcul•le Ihe basic chorge. * Adu/ the per unif co,+ to ochieve 
80srccoNs acce• chorge, moxirrum demand 

revenue neulrolily .* Ihe e*is,ing chorge' for Ihe pre,ious year escoloted revenue 0, lollo•s Anal,se the detoiled budgel and -Holl to *e new period ond divide by the tolol 
Increase Ihe TOU •iergy rotes by the fi,ed,/c.,slorrer sen·ices lype cosh such instolled as copaciA to obto,/ o R/Amp/ 
some c'Whsurcharge for.1 period:. mwt onc odd to he 

• copocilcha•ges Melering reodirg 
Re'i, 011 'ther (hcles 's per col • Il con be tre,ted w or ene.g¥ cod ond 
CO|C•1Ot©n5. I Vend,19 6 be convened to an energy charge 

• Th,8 will imply /0, ihe cross subs/,sorion • /4er Je co•lechon 11 io Cok,10% 14, bo„.haie, occes 
....culomers (I•,g ./son for ./ I Billing chorge. m mum demand chorges for 
increases) .il & covered ir the energy the prey,ovs yeor escol•ted to the new 

• ckorge• Custo'er services per od ard div,de by le t©to I eiergy 
Now obtin detoils of oil purchoic 61 0/ /nod ondoddtolhe c..tom m Conversion per $lrolegy ca egoi l /3 phase. Allocate© cost.veight eregychoiges 

Ore O• Me key QI.pect, which irdierice lodor to eocn orld caculole the equpialer. Adding il to the mpocrly chorge s ille 
*e sering of ih, tonfi level relr,Ips to how domestic 1 Dhose 09¢ 3 phosecu/tomer per prefered 0/on beco.,se 
customers will be converled +0 the -OU I.il; lili Cosi • 8.40 mere 4xed/k/cox Ir otherwords 
The Ol 0.,99 opt r nist 

Detefmine if :4"mers increcs' their the 'moft meier copilal cosl, m'Al,7,L,IT, 

• Giwe c."cmews •TE '15' r. a..o,Ne,1 dermond/copoci/. moM / *ese „,A expected ifeordcosloicopital ardcolculo·e h is 10 2 ,·, ke -h Ihe EFP ond & her wo'Id inc,ose. 
the cosl per mor,lh per 5mort meter for 1 wd govemrner,1 itiF ulalions gnd olso couses I 1 le 
3 phase 'rer. cons..... ....es .t 

onli •hose customers who will save lo the maximo w demand iern ¤,ls 6.somer 
con# Add the cvslomer services covw tne meler these costs .oild rerncir" Ih' scrrie 

Erer# ros•£ 
M--co.1 -gly- Number Wilght 1 70101 equl. hr custom,f · 

Obtain the Eskom lor fl 
„slom- charges i' -Orn.. R/kVA/m oppl,coble 

(Me@/lex), date,rn,no the erergy charges 
Smol il ph.. ':246 14 '46 4/ BJ oopliroble ot your loc¤tion lin•Iwde kgkom 

i 3 phi'e 1431 1,2 17!7.2 57,41 lo.89 ond Ihen odd b 'he Bil m energY 
Medium 1091 2182 96,96 'arges per period le Following· 

Ill'p. a5/ 1780 2.2 3916 105,26 • Eledrilic.lior 'i'd ./.I 'i'.* 
14••53 • Fnvironme'll levy 

3480 Nov. es:imole,·co•• ulom ihe local ne•work 
MV 3 Pho. 3630 energy loss fict" 10' each c· the 1,* TOU 

***· ph 52.4.2 pe'ioas Tnis caL,Id be done 06 10!lo•¥s 
liolf,xed/cuslorna, • 

sei.,te•co•I 5096 R30024 500 Detefmne/ast,Irie te the 10/ ·B,n,col 
Tolalcocpur lossesfor+helt!|1• 1 ph-0,•orn,r Rbi 7,85 

I I /*.le/esllinate the 'll lesli 01 I 
hre' 80.)*-udom• level 
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•ke. ...0.6,..,- .1.1 .,T w.1 c.*. Irl/// 
grre, and In,lalled 

dem-d L 

1 T.ns' lion R4..1 R14r. R30 66 *i'm 157•100 

:Pil Ry.85 - • - • ••-- SLF 
f 

•k'VA,Jnlen• R5,86 
Ci.,6./,O. R16.40 in5•alled 
cemo. 

hcolcled•,20•2,fi. R/kyw-t.-9•026 • R/A/morllh Rl,30 

•b•e2 Eskon,AKeWc•crgc' 

lud....•4•. Budgelt2O1•/,a, 1/.Ill./.1 
L•'*.'purchases'e- 

/koii 09,1 2000 

U./.ries¤/dmailten/nie B.ag•,120•2/%3> 

Solorie, w•gesonde,lowo- 1 _ 11:I'-* 
Repolri ond •11 ·,1'ul,Ge le*qudi- 

RE 776000 
-re;andulloworces) 

Toil •30/820X 

*21.•,u,• 
Budg,1/0,2/131 

34 Rl?1.0 
. 532000 Bod ce-% 

Toil .1297600 

Olhere•Pens•I Budget<2012/13) 

Ch•rges ullc•oled [ruci olher RO 
mulicipol de.Mn-. 
Ch•rgesullutoled·ou·•e 

R23 404000 rnurlicipol •epaftmenls 
.ner0ll•pa•0' R60049000 

..45.090 REYROLLE 
T©i' 

0•0112000 Purchlies 

. 

1/.el., R144 543200 
pur,h-# 

0534644000 
#SI 

-"".adinc/5%°IN•CL• R!17000000 
,__ 

R760600 DGpleclml,M I. 157 .D 
R727* ... 

R/kVA'yeo' 
18,026 

r/WAI 8, 111'I 
24. •Urp|J596©tc# 

R90142.30 Naine·wo•'0• 
R47,85 /#ath 

Ne,war, COl_ K'INA/ri,•nlk R28,48 
P|u•F•60•Mochcg.s 
1161,1 •t/'121-rn«-- - I•I /6 11 
5CC' 

1:2,80 R/Amp/moi*_ __ 

Co,t 1.Mw Ue 3 U•dily netwo/.™h 0- 

I Ddle•erilint' Ille losses oy h.'e pen..sed ./.rl'/2 
insigh! irtc 

on sinple principles In Ing,neenng I. Thi exompie bel,il gives 5orne 
wo•ds losses am propo•°•¤'"Ihe squom & Am c04[u¢ot'cos shoul be dane *GBear@ 

'f 'e overhge cu•enlin eoch cerlod P O Box 'M Mcddel/In 1645 
Now by 'he 80* c 05/ Tol mull,P;' 'he •0'e; •27 (113457·1600 (0861 90 'ix energ¥ 3213 

r ene,gy 10**Ii¥ adiu• 'gb•0 1 belowshowson on[]4sisof cos•me, /,+27(11)80/016 
yono"s energy rores 'y the some fixed numbers ond COIC' 4 IOr. 01 eq "volen, costs ,m,Il:h••dboam,cua 

EAWh ·•eutraldv iurch •fge k,ob•ain ievenue 
fortl•eta.ge,¢ustorners Dof cosforw 

•8*#Cafilman" 
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-m •nergy,harge' | ./Wh I#- I ill,Wh m, •perierce ./ .0/ 596 cus.... ••V 
be giblectto an impact of ·nofe Ihon 15% 

1011/,1 1 P-k ....Ird 0/ Peak due fo SIF»Jre CnOnge 
Hiph dem/laieosol (In - A.O 3 186.05 48.38 25,87 

Issues 
La. den,0/ s.0.0•(Sept-Mo,I 5• 95 31.83 22.28 

__1 411 700 'liereora n lew cortroversial Issue,thot will 
w be discussed. 

0,06,-0;27)3 jnri•gse 15% 

Ir•,gyrn-•In,ludIngl„I0* ,/6Wh ./kwh ,/1,Wh Two per,00 .. thiee TOU dor penods. 
High d.-nd iea• I]un .0 213,90 99.75 A 6- /ili•ies hove been advoccling 0 2 doy 
'-'..90050"p'-*y) 19.74 38,60 7569 Briods (pack 0/ 3,9.Cord combined i.le 

1.,holcaliD....i. I 10% new peck) The ont, motivotion 'ovided 
i,thot non,ore sigilfico/load s,ling 4, 

Ighden-dle.•I.-Augl 15.Ob 10.096 ___• _ 72__ been celecled goiri trom 2 to 3 periods. li 
Lo• r¢,•Irc,rld 5,•50, •Sepl - NIm) -1 15,096 is bel,eved Ihis is not corred becouse of the 

1....4 Net ®nern¥ coili nt LV 
. The EPP C"4 "ulotes l' the '·if H;oh don,¤Id sal'll [Jul - Aug) 246,05 ___61.20 .. s»cium needs I be©s doseos Dosstbe 

Lo;'.seaion ISepl-*' | 68/ 40•26 27,42 to Ihe WEPS. Therelore three periods 
should be used •8- Fik- en•9* ch•oes 

• When a /0 rete penod 13 applied the 
4, gh prices,9./asmialed 4 69 

Demand/copocily coes Determine the reievan, deloils of le lo.get Eskom peak periods 15 negoted beccuse 
customers of lote wit TOU meters w,ch the role lorlhe rew peak <peok ard The colculctions of the CO/04 COSIS 'tals •re lo he converted pd lor which do-, hos siondord! ihe mil c· t•e +0,0 will be 

wilh Ihe ana(ysis of Re Eskom fixed /orges beer oblained. The Tobie 5 is on exomple of Eignificon]1, less. This 16 in :011.dicion This is shown n Table 2 dihe EPP in te·rns of ensuring ellicien, dolo w.,red foreoch cusliomer Illoca'ior of resources The ./ slep is to cokulots the v. own 
Once #is do·/ 4. been delermi,ed the 

nelwork , m (see Table 3) The bigges! '3316 rejo·es re the obily 
revenue from 'he exis•ing dome"Ic loril{ for customers to move load efleclively 

ThM,slherconver/toackorge based on after opp cotion / the over/ge Drice and cvoid the Emm peok limes This :s 
r,•olled copocid,bydiv•ingthlotil) incieoseiscom»ed wilhtlic re,enuelrom lustrotedbysomee*¤mple' 
of mowirnum demond d video 6, cusioner roles r.clculoird obove The TO)/ energ, .tomer' with solor wQI' Irs 
inslolied capacily roles ore then all ad,usted with 0 1,*ed D usually 'equire ./ome e,ectncel 

kWh to Fld the some remi from the he/ing in the'/e #er,oon it the 
Ener' cos# weter d d not hea· up TOU PenH odequately, 

Wit, Ihe two rote per od le opt,rn W The obiecl·ve is to havo one •ingle energy In the exornole le break·eve,115 och,eved Iime would be tron· 1 /00 (e.act!, or, rc•e for * pefiodl, This 5'ans 04 ..ah ato mork up 4 18,79 *W4 onthe Eskom Eskom peeklwhenthesun,i clo• 10 
le 'nal'sis 01 E/om charges " the utilily 

e Fec:ive TOI energy *. The re•+110/ selting. With Ihe three rate 1he bo// This is shown n Tabie 4 to 180,00 chor@,5 n 06 sho• In Toble con be done from 17100 6 
which is inihe Eskom slond ard Revenuene„•r' period. 

4 
The impoci on cus•mers is ver• inloonont - Cus•omer wilh solar p.nals for their 

The l./ slep in /r,F design fs I mi/.sh lo oddrm when /he cony#ion /ocesi s swi-rn'ig pecle con run From ; IDO 
revenve neu#olit,. The /opoied me// s compuls©i. Fig 1 indico•8% the iwpocl on to 18h 0O *otally avoid ng Ihe Eskon, 
as follow• custormeN/mouh lood foctors. pe¤k period Wilh Ihe 1¥.0 rate Ihere 

Cus'mer A 7- 1-/ Sland.,d Oll- -r- 11, -11 iB - 1,6 1 11,1, 1 k.h 
I,VA . k. FIS, h.h..1 high..1 
A]i All T., 2 

DAY. 1.Wh 6Wh .Wh I.VA .W .VA .VA kW 6Wh 

-'in./1 1 31 94 - 244 379 25 25 2,4 _ 15,0 14,9 7.71 
1 Feb 2011 28 1/4 • 4/8 577 15.0 14.9 15,0 15.0 14,9 1228.0 
1 ..20,1 31 79 1 202 543 ' 2.8 2,8 

377 12.0 12.0 19% 1 150 
4- 52. 

' 4,201' 36 170' 417 1.,9 963,6 

U..1, 31 90 257 * u 28 7,8 15,0 4 14,9 T 738#L 
1 Jwn .11 30, 55 754 157 1 7 15.0 ..9 466.3 

1 Jul 2.1 31 I 56 218 195 14 1,4 1,4 !5.0 14.9 I 469.2 
1 4 2011 31 65 191 I 15 14 1,5 . ' 14.9 [ 4667 

lip· 20!I 30 .8 180 225 2,3 2.3 23 15,0 14.9 472,6 
./.11 . 31 175 497 416 ..0 12.0 !2.0 15,0 1 14.9 10IB,0 
1»20>11 . # 93 - • 346 28 28 2,8 '5,0 !4,9 *1 
1 D..2011 ; 31 97 257 1 359 1 19 3.9 2.6 i /0 14.9-12.6 
••3/•1 'Ll•fi-•337••'••••••t 61 7.-w-T- 1. £•_i),_•_edJ 

'bre 5 .10 telLi i.dfore»cu•me 
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1- 001,115,nCOTTOMER IMPACT 01*1:Alkfit•1714 
-TIPT,mi 

. 4 -MqiaN/i'le} 
. 

I . 

'-·.«tu--/-0. 

I - I ..•P.....Ff . 

- - #- - LaOC• .- - 1- = 

- 

Fg $ U; d-// us-er impal 4..· 23. 274 
In"'ICTOU ,"lf#* 3/I//F-1 01•30•12 L.039 

Baii. E.,e,¢nl 

rharge Ih.rge 

....h c/kWh 
Torl•nerne Code 

01*20= 80,00 

d 89.00 

Sas. C.Pc,il 
.61.8$,1, 1 fh 
lou 

R/rion' R/Aftnon. 
5711 982 . 00 

'Indard 0,1-Pe.. Peek 

,/kWh ,/1,Wh I.Wh 

Eneig, high 'mol 264.El 79.99 50,63 

87 / 5906 46,21 
Eneig' I.w demold 

B•,1, 
Domest' 3 ph • 
TOI 

'month ./A.-m. 
.. 

5/4 

.... 5tanda,d ofl.peak 

<,1,%¥h ,/kWh ..Wh 

7999 5063 

high 1-0 12 264.2' 

59·. 1 46.2,• 
i 18.79 1 .Wh 

Mo?•Dp,1--•- 
•b/•6 Esk•ene,•D, GarieRC,m 

9 cyb}Ect€c 
daybUI net{,Ildo, Fienil f•idgesore In !5110;ncentive noilostorIGIO'hOO equipped.*,slhayconbeset,0 

the peak :wne ovold ire EskommoF-gon' Moing 
The some applies :0 .091[,g Pea ks wil o 'ree fole whereo' iii' 
mochInes ond dishwa,heis espec./4 nel c switch •hern off •or •he poss,Me 1 ' 
whe•e' dorne•lic •orkers are onl• at P 0 8= 626 Modlan t,in 1645 ,vhole ..m 07100 fo TOI(00 
ho,ne dur,/ me doy Fer Ihern •he'e 
is no odworwoge 0 only sior: 0, 1 OhOO ' 0)the. issue5 reio•' 1.1 tne ding 01 Iha Tel •27 (lll 457·1600 -HI 323! 

tordls When cus,orners sh,11 load. fhe Fa.+27(18 */ 
a•o,ding fhe Eske. peak -pocl •0 Ihe •Il;• wlil •ot rioen beam.cwa 

· There Cle yotious ./r oppllioni 1. .vi,/5 In e'lly cos, to Es'om NVEP5 wilh I s„r•,lo, need to run during The 
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for E rome s·ributioni Tb i meanstholo quoitites i excess of 30% of tne 031•e level which vould 4,4 the average 
cleto led o,id comple. revenue ieutralit, energy *ri•gevemho!/ 6,perod. price to the sorre level as tie IT tanH 
colcu ct on wil have I be done e.·er, • Theltilil,Ow'powerloclorieed'shoulo withii the comple'. This is I difficult 

cliobeconsicered ©plion as the figure would be veryc fiersrt Illhere,overooding 
he•me•* holdoys / :h to each loctcrs comp ex. is wo•ered b, bad power 

during le low demond period, such 
The !55ue of tne Irectmert of pu•,ic hol,4 Demond,5.occr5scho•e charge should oe sel for the whcle veor 
a'sc brir,gs o decision to be mode The There • is the feo#re ovoiloble n trle 5,10(t The ciorge should or,be evied during 
following con besoic in •15 resped peok ond stondard periods for such meters tc chorge o maxinu• demand cho•ge 
• The difierent treatment o public ho;,doys reoctive ene,gy /Keeeding 30% / oclive oreve on occess =hole boad w the highest 

as per the Eskom Megoile* 5 tie more pouer moximum cemonc n o ye¢r The follow•ng 
cost (elle=•i,e opt on. m • Setting le level isa complex be Bold in lerns of,icrging issue o m *,rnum 

• Itisurikek#holdomeslic CJS/gle'.OJC wl i.,1 9,ed: coniple,l ossessiner,1 0' camond charge vs chorgirg a charge bosed 
tckespeci·ic.Horito moke m./.urn i. powe' lodor corricior co,i,pmert re'+ enins"lled copici# 
¢4ycheoperpowerdurng'gmepub coin·eled 
holicavs to per kmrh It is suggested k • It is bal+r fo, Ihe ulrliti /0 mang 

strt wilh a le¥el close ta tnot o' Ihe Eskom 1/ demand ana s,bsequent nelwo.k 
• If public holida,5 are got treoled Megoflexchorge ccpacities N •he cuslomers',1•x,mum 

di;Ferenlly the r/S/O·P quor,Iries should loc:d &·ed 'cther Ihon to charge b' 
becolcul¢'edtreolingpublich©lidaysos Dome'JIbulksuppwies wa, c; derr,Qid charge' 
Aormol dcys lo ensure fc,rness, 

A Fe' million domeshc - are supplied • Dome,icculorne/ generallydoroihove 
I inc,11 Ine LU.,inni rro e •he so,histicotionof vic o reseller or ood< corpo,©te .vilhin either t me lo rronggetheir 

09 leadi on on •ou•11 bosis. 
di·ferer,1 do/ is used, i• is nol od,ised o complex or 1/1 
beccuse of 'e need to 15 + the • Exper;erces,In·anyrraricip,11·ies,stho- meter 

H/oricoll, these cus·crers were given c cus•orners are awcre of iheir anc reprogromme It onnualy (Th,5 1, copoci-, 

fhe cose wit• some large 6vlk cust.ers supply tarill very close 10 Ihe donieslic limifs anc do take measures to remain 
on Toll ta·dr Wth lhe NERSA,grcd.Il.}n olhen.ily wi/' /e confrocted copocit'. 

Bubs,oised inclining bloc< otc lor,Hs 0/ 8,led on the obove i m Reacilve proposec to acrge Meig• chorges tor dornestic cu/umers, o big problem Hos o R/A/mor·Il chorge roille, Ihar o rraximl.m 
Megoflex c©ntair5 0 ·eoct. Mergy charge bee' creoled demord oroccessch•rge ®sed or me•sured 
and mony ut, Ifies hove to impleniert power i If o bul< domeslic 10/ tor,His de.el©ped de·nond pe. mo'i•h H ls /so imposed /0 
•actor c-ction due t© cuslomers reactive 4,/ -oks even wi' .cuslorne-5 ..01 'Abepruy,ueclofintheseleaion 
100¢5 The followirg in this respect. •irg more Iho- 1000 kW11/rn as in the In, cusiome.s 

rest 01-he municiplit. g big pablem / • Historic/&cornesli'loods Hovebeenvery be creoled. Lood con:rc' 87 oN# 
resi/* The load„reho,•,ever beCOfr r 

more.eadvel,au5201"efollowinq • Municip' and iohon' legis 'hon Tesmortnetersmu"rekep'ovision/rlhe 
01 Les res,slive loads wi' solor requires /©1 cuslorners within wofer I nulogrrnent<>ficrou/*/thecvs'rnfti 

heoters being ins·olled, less electr l munic pal boundv be ·recfed foirly re='el,bythe'lilit, Thecontroveri,olissues 
11 lis .spect Ihe EPP Forccoling aid space heoting. clso stipJales inth,srespectoreoslollows. 
thg- cuslomers of resellers should 101 

He.Imps .. .r *Ir healing • 
be chcrged unlaiourobly relch.e THecopicitychargeandthe TOUsnergy M 

mor, CF Lsard LEDIighls ondv o nous curomers suppliec direclly by the * Auld provide o very sir¤ng sig ,/ eleclfonics generally •vilh poor power forcJsk>•BYS tolved'he .ompeok mun &/ors cipality 
limes ond the locol pe¤k5 which would 

• Cusfon•ers b" 01 • Mth he IBT tor,H avoilob e to customers w.9 mcne'Ing ·he mos,4 Colocide with culomer5 ©% 

power foctofs using less tner, 1000 kWh/m, customers 16 peoks 
wilh lower conimption ·eceived misve 

- Bylhe eq,pme.Ilhe¥ purchase THe I 
cross.subsidies. Wher'Illties./.ril•noges.....Ihese 

proble. ws tho, powe- factor lobe ling loods remot. thr lollowing quelions 
s nol generally donein Sou/ Air, 0 • Stud es Has clearly snown /01 if o Crise 
By domestic TOU ·,riFIc.lculoledlor revenue „Ing n/or dr,#er oppliarce. MIl il nol col,proi,%*c cuslomea• 
such os heat p• rr,ps mostly during the ne'lroll'. dorneslic custorners .sng TOU en€•, cas!¥ For exomple illhe 
'fl-peak times when powe· moce than 1000 kWK'M ·ac•or is opplied I is uli,i• :nlerrupls the sole. wa·ef neyser 
us•011, nof o proble·n reseller the revenvelrom 'e 'Twculd I,]{le 'rorn .. 10 /*I le 

i In recent studies done for domes/,c be sini•'icc/,7 less thor lhe pnce & the CL' amer will leed t heal Ilie woler 
domestic TO J tariff. CUStomerS JSIng .cre thai I 000 kwhi'mr during le peuk /irne to be oble 10! to 

I .vos louna /ol on overnge the ho,ecc d .0/ 
po,ve• Tnis is u complex ssue which Seels to be 

fOCIOriS -Owelhonihee.cepled 0,85% 'IMd wil l,on• choll eg The Follewing lionair·condilioning un' is Ii./'r 'pid 
Receive energy exceed ng 30% of from 06I,00 • 

dim hold 07h00, Ihe cu•·omer o possible '/lui,o;, *eactive energy during le peak and •07 Lisually ha• are·heoted le 
swnegrd peried 04 , 05 much as 7% • Do rot opply a domestic TOW to.iff house before tl.E. pook 'h,ch he would 
cllheoc·ivee•ergv M these ze"i|e, but charge on IT iow need / do, during pecK Ii·ne 

./re le bloc• s•zes Cre milill ed 
&5/ 1/ 0, ihis in·ormotion The cose con be ony .ch reduchor,l ore ./. Of 

41'le ru mber of u nits 5uophed in /Mr'dend rrodelochargeareoclivenrgychale The mor'el por·,cipition 
6 complex This !5 tke most s,40 (DMP) plon, ·.hoLId the cusle/er not 

following nrespectofsuchchorge bur •oir opproo,-Ii bu• 14 TOU becrediled .i./.surh pc,•ente 
• Il/ould coverthe Eskomreoctiveenergy •e•5age iS not ge#ing to cu&tomer5 of the municipol,1,9 

charge wh ch is applicable in pcok the (85el ef. Theke¥ •e•sagehere 
and !5tho1gre•carewould 

/ondord per,005 dJring le high • 01'er o bulk doweshclOU toriff red to be voke, n coing tne s/em se*uP 
demond pe od onlyondchorgedforsuch where the c/kWh markilp Is 5/ 0* o closely wl#h custorners 

. • #ht#...<• 1-- .,'- BIAMEUConieril,i'n2012 I 
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Dme peiloiA/Nei,Nnri• IJifferer,• •om Esrom wc. ted Into there eve / rates. 1he pricing 
"/ 0/ ki be di•torted 

Sorre •tililies hove colod 1•• •,pul, TOU cav • Whrn lie roles opp! ied by Eskom crl UMUARY RELAYS PenoIs on' scosonol morths dileren.om opplied ot ike LV level. r needs I be 
th•t of £5knm The following lil Ihls respec ad/"d because of losses. Ir olhei FOR EVERY 
• Theob•eclive susellori/""©C" word, Ihe charge musl be higner lan 

theE,kofr :horgebecoused osseslobe • The ererg' ciarges mul .. cc.r APPLICATIO 
ce i efiedive lf'higherch"elhar'hat 

elergy col o· Eskorn s chorged, lego·ive cistomer 
• ....pacit, c.le...st cover network reodicir could be expeded 

Costs 
I Beco ile ·he renewals energy lely Is o 

APPIyl,in periods d fle.....1 01 E.cm cherne M generc,lors ond ¢I·us o cosi k 
WEPS,5 ro15upported :usloniers even Eskomisccnsidefii,g rio 

5,©wingitseparatelyintu•L·e 
Memodot Fi,1,],Lip f™ feveJ•uereut'" 0 2 is exp,i ed 'cl il'e dome tic TOU 
VorioLs melhodscon be •o•|owed 'r, marking cuslori•er5 will make,• contnbJIior, Ic the 
up the hus,c costs as cal.uloled 10 0/0,n cr.5 SLibs,dies n.l utlily 

re.enuen€Jtfolily The[0!lowr•opt;onscc• TooeobaMsl•owlb,slevy.vouldrequireth' 
he Lised: ¤ (demiled cos / supplystudv be Underk)ken 
• 00'llclu,ge•orunlysorne. regi,orly 
• The serna or diflerenk surefages on b Viewat Ille chave t is proposed tollclude 

d;Herenlchurge' Ihess c'/ ges/le.I / 'e llpropncle tor' 
• The son,e % 0. sone dkwh " ereigy charges 

chorges he·poym€./ .*rrihon/poymen• 
It is proposed 'hat *he mark-up he done as 
lei'OWS One of the dnvers Ir. Sou' Af·ici has heen I 

dorne'lIC cusk>mers I pre po,me •1 / 09 co iven lilly cos¢s lily 
Appl•ing domes#r¢ TOI •rifis pre po•ment fo 

• As''ll.'h/nollenergychorg. •h smor rn*rs p'espnls nn.i ciellanges 
This is mc-iloted 0810||0.5 in Inis resped Ore ©1 1he big '1 31[ergch 
• fles.....Isopolied·.cnergyonl¥. os/ocio·0¢ ./ p.·poyfre/· rn/le./6.renly 

the cuslomer con ot leasl ¤ Ima b• sove be •g .,sed In Sc,Lth Aillco Is thor the cul.lurrer inorewi, reducing con5 Implian race,•es o token &,• k. poys in Rcid bu• 
• It·i' 1, leif lier s& gy •ges n the -his Louses O prob em when cJstomers 

co q the leed to '(]•00 energ; i' pl,rchase ·a•y Inrgequonl,liesnt :be Jow pi,•e 
Imp©* 

//belore any orice ·9creose le,el,y co,isiog • F the su charge h Ihe sarrie c/Wih 0,1 
allenergycllorges,•he 'rIBI remo,' •he•unicpolihto'oserroney Thisprohiern 
·.et ievenue rcurcl ./n custe.ers s. wou[d be very prom„,en' with le TOU torirfs 
bed assoclofed urth Jch rn hrgker r•res dup,i·g f he 

• rhe Esk" TOIJ price s/al is not high demond 580- 
disto,ted. /is disloeeo b¥ soy opp|7'ng 1 d.megi< TOI i.·iffs w.... .relers 
¤ ./J uch highersurckargea,i peak energi, 

efrkim olloce'lon of resource¢ are applied H is ·hefefoe prcposcd thai the 
ed Ve W ill no• be ubloned custome, purchase /nd Miour·+E o.d 1 I 

1 e Rano Irrourts ore frons•eried to the 
0'le of t •e m:os, common m wkes mode b¥ will Eonloin •Ill :h·• 'griff 
u'illl,es in the design 01/le,r TOU Icrifs meier The 'I•etar I. 

rnarges ond will // deduc: :/ osseciated 44- Eskom .lerg' rules bythe 5(]me 
Ors,milor percenioge• When ( usion·er5 shift oir,o,Inf from Ihe io,Gble cled,r on the 
locd from oM o.pens,ve 10 0 cheop perrod, neler. This is Oriher conpliccted bec•use 
&#semorefevenuelhanwho*W 'tnefo•lowlng. . 

50¥es Ir E™om purch•se co5ts Thls hos led • Wher, the ene A rnorth corres ord 
mQnY ulll,ties, including Eskoni, 01 01•05toge Ibe basic chonges Acapacr'y chorge, 
4,5courogeory loodshill,ng deducted Ihof tile cqsk>rre, coolo go Into .i 

c iego·i,ecrid#ov•//0. 
CnisS·s•liw*. e•ewoble energy * NIEAA 

• 1 ./ cull ner oles lot .Ircluse ory •MITT 
ferne u,il tie' 0·e showing m•111, differen' ele<t cll¥ Ihe onourl due will rr,cree 
cho,ges·orexample rerewoblee•crgilevi, /*.nonth 
•TOSS 10 SU bsidy ewl. Theollo•ingshOL|d • Cols,defolron should /,u' be ..1 
6/ ©ted in lh,s 0 respect dpducling Ilie •u:ed chorge L, wuy 01 WoodBeam 
• Coaldef Il le inciaa5ed complex'. debit crder and oil, vending 'e energ, 

Poll.Modd*fon'.1645 /1 domest•= TOU cush,rner5 do we ieoll, • V•rious poymer,1 options 're being Tel /7 Ill}457·lbo won¢ ihis furlher compleK,42 coisldered to ensure Ihal tnese. iyplc•Ily 6 086196632* k 

i '· Ihe customers ore or pri·poymer , Ihey more sollislicoled cutte,res. 'an . •27(11,60Btols 
ove Joble 'red' rem,>ie& el=il: :*001!am.coa 

Will Mever w* Ihese seoofole charges derern·ine the 
ond froke povrne,ils ie'note q 

i I: ihe vorious cross·5 ub&,die' / levies ore 
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Lood shif r,g uppon cuslorners mat i· h berer to use an Implemen-lon 
elecirica, valer because le lew houn 

load shiftirg b• cuslon. doen"/ple c' The roll *if an, Aew system is oss©cio•ed winterpeakslilli rruch le• Ihan 
by,#elf Even,flhetanitcontains o capacity Ihe increosed c•pocily costs lor 1. wl•h •eethhg pioolems. -he lollowing IS 
chafge ond TOW energy charges, ond Ihe whole year. the,efore proposed,n this respect 

5/le. r,[15 load .an€]garner,1 r[}nicls. o There 13 no agna, tor cu,lomm 10 • Th/1 Me sman melers be in/olle, and 
improwe ineir load loclor and ·bus be „n /8 0 simple no/·TOU lar,H on c'Eforneis need 'upporTin Ihis raspecl 
inialled copocity which hove conve'lioral poymertmode. on impae 

• Aconsumphordrequiremen:oudilshovl¢ on u.,/supp:y Costs. * Becouse of the big difference ir rales 
be underloken per household. bete'en Ihe seo'©ns + is proposed lhot • This will cause custorners lo increose cuitorners /84 be corverled loihe TOL 

• Te customer need A be recommended newo•€ caoocil/syslem peak for c gariff a,he 'ae of a rew fin crcial veor 
wholopt,mal loadm-gemenlregme few i.cidents ling 'e yeer tls well New cus¢onlers con be chorged I TOL 
wo* be oplimol. known thet tnere 0/ c few des in,eor. from tle beg ·ring. 

4"ly ossocioled ./ ve• cold or very • • When Aioint decision be mode and the system hol weolher which :cuses big ocus'mei·ho'iscurren'yon pre· 
sys'en· new smo M meter 

thi beconfigured to ¤pera e inlerms ol poyrree. co•vees to the cog,Irainb incoAventionalmode, o deposilneeds # 
th,• regime. • Cus'rrer, ./irregular consumphor be levied {orthot cus omer 

• Cusomers need fo be informed about will not pcy *he,r kir cost of supp y 
-his means thot custoners. who Conclusions ihe ellecti•ness 01 t·,e 'stem ©rl t.l| 
hove a second property and ele/ricil, only cosis anc iheic bill5 -he develoo.enlolo TOU toriH loidomestic use the supply lor a fe' monlhs in 
the cu orne,s is a complex subiec). This weor, will be subs dised by those poper 

Capacil, colt• • ired co. i. customers wilh one proparly only ond hignlights some of Ihe kay co„ider/,on, e,)eey chowg23 more con11/ent .sagethro.ghoullne Municipclilies¤rea<*isedrot•©,ut,impin 
Various ut,Imes hove implerrenled TOU Ye. ond do their own thing. Tho foughonglys,s end 
"'H'wilhenergy'ho.gesonli The following * When all cosis are loaded onto le mnouspro/,colond deologicolissue,ne/ 
problenls ore e:,penenced when lixed andi' energy charges, the ut, ity s more coreful onalysis ond considering b is hoped 
or copocily costs ofe incl,ded in Ihe energy e'posed to consirrp·io• ch"ges by Ihot Ih,5 paper 11{]s r,r(]vidr• •sefJI guidance 
charges cuslomers. Wher cus+omers ieduce ,!1¤t con be wed 4 ¤Il , edr,c,/ util,11" 

consu·,1/1 but 4 required copocity, 
• T....to.lepricesignals. Custome. "e 'flity costs 'emoin le same but Con-oc·Hendrk Ba·ro/. 

will now make inelfic,eit decisions experience bg „venue Ic„es are Elexper. Tel 083 654 8402 
This could lor example signal io experienced. hbborno N®m.¥eb.co,0 

*••.. ILANGA LIGHTING DISTRIBUTION COMPANY 
69 an African lighting company (PTY) Ltd, 

./,Ill"•r Our lights are streets ahead 
. a sample of our extensive range 

- - 

-72.- 

Lexus Eyetinera - 

IP66 

up to 400 W 

• • SK-Skyllne 
posttop street•• 

- 

--4.L 
Cutting edge 
American technoloav superior 
IP66 70 W-150'* 

-• 

available from 

range ..--al• 70 W - 1000 W 
Contac, Mark vigus Brown • Tel 011 614-4327 • Fax 011 814-9603 • E.mail mark@Ilangal ghting co za 
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Building a real smart solution 
6*.. Phil, I Conlog 

Many countries ¤re slim ioming lo terms with the sud€len Orld debill'/ting fir,c,n•Jol crisis of 2008. Some 
governme/ls have been able 1/ slave off 'he world recession by pouring reserve funds into public wor,4 
Programmes, bul these «,Hers ore now empty. 

isboth f,r•ncioll• Advocolesollketir/wo·ldsmort melei,w 
f $ wl-hin this coniext la we hove neec k„osystern Ibat seen 

'e ropid 'doptior ed coplayrnan, c' susto.noileond luncllonolly'i,Ffril]Fe aid smo·1 grid syslerns *uld orgue /0, 
In(,udIng Ihe eleme/1 01 prepo,n•er,1 In Ihe•e 

Menue muwwd Acwgemed Mirns 1hecuslorn. 

9|0'lly In lorf,CLIor w. ho,0. w,Iressed le 
system. ,5 ar unneces•q cierhead on/dds 

expo iential iocreose in Rtgrldord 1 .... pulng lie p,/posed sesm in' con,ex*. it is comple:wy However, as will be detolled 

*cificolion •STS 02055 41 pfoleds'n necess¤r, to expound 0,1 0 Ji torge· mo·kef· the nclusion of prepaiment inio tne sysier,1 
The'no,orit, of our cuslome,5 will consume builds Irl 3 red"dm,cy end o Ilex,b,1,19 18. 

many ernergi•g markets less ilian 7 FWh/do,· Comporing this w hh ¤ are boi oppropriale imd ( orvenie,11 f or ihe 
he Irlieased populority of STS col be Eurcoean di l, 0.·eroge of 18 k/h/day Or ublity and cuslorners alike. 

wen by the gurrber 9 compannes [mony 'he USA overoge / 39 kwh/doy Ine cori The promed smart go:utio, does nu 
i.•ern¤llonol] who ore becoming *tive seelhotlheintrodudonolexpe•We'man con,Dete d,reclly .ith le li/t worlo- (high ram# 0"he STS Associdion.lhe bod, rn,le,Tlechnolog¥ lrU Ihibur,6 cale 

consomption consumers) smon grd/srr•rt •espons,ble for the governonce of the :fimicialy not viable 
nie•ering s•g*ems, 6,.t fathe· is o ·boNon 

specilication The.e Gre some rurol communfhes fhaf up approach '1•1 5 approp"' for bolh 
I. 0/1,·lin o Ihe finoncill crisis, ihere is ... on over.., less thon 2.4 kWh/day low cor,sumption ond 9igh •on•umptien 
9,0.Ing concern over our e'v ionmen/0 bee " 31 b 16 potend' clear 'ho' an, end·use·s zing field prove. prepoymen• 
'allh, Including the susto noblill¥ womes sclution for 'hese cuslon,M reeds 1. be rn„en / bui,ding bbcks. The,DI,/,or is boll. 
0'er our '10>bal energy resoofces There !5 0 substanholly di'erer,• 40 Jhct deF]oped in modu grpd extensible 

Polabie ¢huge in 'he consumptior Habils E"ope "d the [JSA 
& t·,e con:entiono 1 3,1,0.1 grid/smod Meter, ig 

0, our world'5 populonor, This, haweve 0 The reol sm- solulion s,sterrg•heccst •e. poinlolsuoply,s•pica# 
'18 been p.edom,an,ly in ihe aHIuent [dare 
suy) first world economies e mony d "r rhepropused'olction i,0 raoicaldspow" Bever'] iholisond iond Thebus,ros•cosefor 

efnergil,g ri•arke' Ille gemol Popu I¢,lion ore frc,n tho59 1kal have q.ined sQ,ch no•,rely 10 0 0 5/·em lo be dled oul fa low end 

I°wor down o•, 1Auslow's hieroich,of need&. dale, Vlrt•nllY eve/maga7,ne endconference ele,Incl-• consurnet• lus• does „/ grve, the 

¤sic ·es(,urces ond se.ices lorgating elec,FificoNon progrorrine. of ille u•,|Ilycny Fe'ur' 00 1,lva5,melit (ROI) 1... 
• he legi=luled •h¤, end •he• • electriciwility r,lorl,el }105 •1 leosl oils oni•[e AfrICO 11 vias k •sers in 

0• ome·s Is les, thun guo.enteao 
srr,0/ grid/„„orl metering oppl,cot,ons e,w„ of 1000 kWh per mMIh / Duld 1·me 

o. 

The,e two globol crises hove coused n The global market rs sotumid -,th #e a irm¤.1 meler Irlsiolled or' Ihoir prern,„s 
•ubstanIici sh,In groiect fund,ng, leoding 4ypeossoc.led witJ, smort mpieri,ig and the 
10 0 massive switch ie service 5 upp|¥ Pfolecls benel,is 06d concerns ove, Ih,5 lechi©Jogy 
thai ors al,/pd .1 e.ierrc• and appropricte one e •ur niosr 0romneol system dri•ers 
use or resource, when dell,Ing the o·/itecture cd c 
The rnorrier,Ivm 10 •5marl 5oll,NO•g•. whether ••norr meteril l r1 was the odoptic n 

.t=n 

meteror grid, hos roised . man'que- ©1 sustoir,obl• prepoyrne,11 fever,we • 

c, 12 hos 01'swered -*menl mode] ihol will soe 'e 

h 's *dhin Ihipse.,f/ly con/$·.,90'102 c.prol Irveslmen' indee"d .,ihi, c 
tho' we hove delermined the p'essing few mars. * 

WAN =D. 
MI' 

C 1,•Mil• ... -4 1 
... 

.. 

Fig 2· 80,1, «,$ram...&. WS'omer .obie 
59. I 0... 
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Ckr queslion is, .vt, lirmit the lechnology vol!gge To e,/Derote an clreocy I·sh 
to hgh-end C„rome.2 Why .c* dep 0,7 0 er,iroomen' ti mbling is regulary unlr' 
d'an Q be'Witsoll use, Ahile be,ng loted t:' 1he coriTT,Lot 'ood. -nest comminly 
finonciollyvicble)? beco„e tie cables ore alumin,Jm anc the 

rule of thumb 1,6 tine5 copoer rule has no· 
Fig. 2 showE c sy$tem vievi of the alteruive 6 o'Ad. 0 10 inrm' copper coble can 
smart watering/AMI capuble syslem thet :t operote continvo,sly /60 A. An c aminium 
meei the bosic *iremenls of le 4 

t t¤We wilh s lii,lui [L Jocily SbOuld be 16 ,lm° 
wh le 9/1 being offordab e /nd /*pondcble [ 6 x 10 mm°B 
to lai enlife nor.t. '1 ,5 0 compromise 3 

Internot,onal cer,Acotiol requirements do no· belwean functionolit, anc a flordobilily willa 
bmi inherend, expondable. Fig. 3. Cusrollus., i,•Ace spec [plhese .oltoge extremes and therefore 

F:g 4 Meas.mrnfon.lconfro undi =*t meter ng proc Jds have di·Ac• Ity 
Keepig everione e king ope.ot, 1, I Ihe5e r9viro.men' 

Fulomontal.lhesclulor,i. theeleri,Irl prepoymentsys•€•slhere isonelemeilo# Assccia•ed*theincreoseo achrilt. diver.-' 
of „.e,connec-,v -y between di/cron, redunderic, uffurded by the combing·ion req, red arc nn, instrilloton -achii,ques 0,/ 
systern'.It is i·nperotive th/' gton/fd s,stem requirements A 605 ¢ unden·anding / the 
protocols ond no-ms be used nelween 1, R 

When the cornrrunicano• nehil te:biolog es deployed,5 ofrei is dowin 
commJnicalionSno•es Chesuch'yoloco| Iniggeous to ensure optimal and iliob!/ 

forqle,igthoflime, cuslorrenCOnSt,|''UP s,stem operot,or. Slories obound of the is the DLMS/CO 5EM (de.,1 longuage up *eir cred,1 Jsing sandard Drepay·nent 
mess/ge /Mage,1 whch hai been adop*ed most herrendous Instollalions ·ha) odverlise 

electric ty tokcrs Ike ins/laion controlctor's ignomiceof b •nternationol|' in many 'n·ort melering 
applicotion• The<inonciolmodelolprepoymen•facili·'tes lechnice requirements 

funding / efren neglecled dsciplines 01 While thrs r®, seerr ralher ¤lorm,6,0,i •' 
S,slem €'eme•fs momle,wrice and seed fund ng for ne-rk dom thol has Deen learned Ir tie school 

e•Dersion If use• Ihe common bank ng Using .he diagrom i' Fig 2, eoch s,stem 0/Ird <nocks. 
e ement w 11 be discussed in de* The principles 01 geo,ing lat ensvre col*inuol Requiremen-5 bome ©Lf $ these exlrelie "slem arhoncer,ent on' 'pgrodirg *m con be ceplo,ed In o phased mon,w enviro'imenls no wde, 
lu uccomplish O tufldion. snorl metering/ 746 AremiseE • The sensing 01 terminal 
*sys,en The proposed fernperoture system uses the Furidu,T,er,•110 Ihe Merr orch,Mctul •5the (to avoid irfeparobly damoging the humble prepaymen' me-er ond in some •0,1Lap! 01 separot,rg *he u5er's ir,•eff¤ce producldue /underroted cot ing,poor rcumslonces e,en •he previoug y nslolied ar•c ihe 'T, etefir,g "ll (Comnlonry k'0¥.n 'Minolion/ndircc•edwinigl. " 

eters car be enioneed to /ter r•n·o e 
spla rrekrIngl • .reme voltage copobil ty The norm. 1 

eterng funcliono,4 d f cation kdards rec m pfaducls 
This confi'Jr/,01 "s become a rorm. al toopem-eoveradyron,crangeof 20% on, smcr· me'ering systems use GSM 
leo5t ir the irtemalic>na mcrkei' showing and , 15%01'omirolvolicge Re/world mocems ineachandeverY meir O Jipradkat increosed revenue prded w ond o deterrenT requiren·e•·5 ,n l,on, 01 Ihs develop ng experience Has shown ·his •o be logistical agoinst tompering, :{Ju5fonier5 hove I counlries wul ndimte =40% to bea 

nightrrare wi:h incre©5ed opmtionol mi propens,·• lo becc,le ve• possessive©boul bosic minimum *iremenl 
a#ribuied ie Me manogemen· of /.095 -he,r,niegreedmeterondcus/mer nle"ce ' Deloying racorn.rling lhe c.torrer's 
oid le oper/,0,/I chaiges o•ociated wifh #il when the• have oltempled to byou„ load afier o powe• outoqe [using o 
the ietwork Conneclivi•yond voinmeonce the un,1, Ji,de, the,e circulnknces. the rondom de ayed recor nection /corilhril 

cus-omer,5 5/0 /unc 'thome *er 'He to reduce "e There nefork inrush 'gs cu.en*5, been some Mlrovers' and bad 
u./ cornes to v. pollculorlyottne leader IralisformeTs press rego// Ihe coplicction 0/ radio 

• frequen' . ast mile communicatic•s 10 H husbeen ¤ure•periencethatoonkgoreve. V.olitoring bol tre er,/ uset p.wer old currenl le meter It has I be 'Med •I·,t the meters keen 10 ¤ss,sl wil firancing the. p.iects usage (STS only *Im 
disconnechor - an ove, power inque,tion used elther(5Mcommunir,tions bec,use they can Iden/,fy comp eleiv el· mdrion) As previously i,ghl,gl•led, or Z,gbee cominumcalion/e:hlo|©/ Ch,r he f noncial odel Where ihings gel lense Witn pocr rer,rul•Ii,in ,0!Mge conlro , 

own reaeorch "d developrren have sh#n i. wh"e funds hcge to be swirched 4/m 0¥e• cu-/1 condtion•lon pers,sl /1/ 
that these le¢hnologies' while inherently co u /4 to ountry. where both f non ciol and exlrern• unoor#loge 
robw/, open •Irom a slardordsperspective)/ political sl ' 01 cc Jntries may be less 

tkon guoranieed. The 4,6 Am 
and offer: ng odecuc¢e ronge. hove done 80 
9·lheepene/higherlrons-sjorpovers Thepcalofsup/9 Thit is the b•,•tge be·•een 0 dalene 
The proposed sys/- uses 'be 'ime po,ve· meler ng system ond 'e obilily ·u be The sncrl meterng w is mourted at 'e 
Irunsm,Med by on orcinor, g/·e/garoge connecled remolely Il IS OISO 0 Efil,COI|¥ point o• suppip on/,sollen pole mounted, ar opener or co' "ote con¢ro device 

moun¢ed Inporlort elen en- 0.hare all the in o "et kiesk accurnuloted 

There a e some detroctors that odvocate dotals toncen·raled Md corrfrun,coled 
In mon• of the torge / mo rkels Ihere 

Ihe acaplion of o purely on·line type# upstreon· 1£, the 'ead end syslern using add ticnol chollenge, to be faced. Rel,culi:t,on 
syslem Man¥ 01... plcyers whsewer oper/e m. mun,coliong medium ovoilable ne•work5 're©fler overlooded Of hove nol ke' 
1,1 c fint wo•Id, deve oped en.ironmerf poce•ith the exponsion cf·he n-ork, 8¤ding The dota concenlrolor may u•ilise 05&1 
..re corrm.nicallons network co€oge ·. ece„Ne voltage Iluducton,ord ne•ork le,hnclogy, bul 0,6 8 not mondolo ./. 
ond speed ore -ake' ·or gron·ed 1 ·ese ils,aoilily In manylirstwarld en. Irc ineristhe gre many opt,op assocloteowit, hed[= 
gysiens often 10'I Il Ihe developing ",an quolik/supply slokentorgmried.whereas of·he communicohormilahnclogyint"*ck 
erlviroament wilere ne*or. skablity !5 90' In our environrle,1 'he volloge LI'"'5 haul sys,em. Pigg"ck. g on on ",5.1,19 
qucrorteed // the negi,ig 01*lond conbeuse•me05=50%fromthenowinal SCADA sys,em iSdioneolmoip,Itemete 

.1 d. 
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DAP: i,u•i.daptccli con' -7 
faland Neti orks /01 /. ilidustrikil :"'d 
30·, Roin,rs W•th u¢•1•t> bull, gn14/e in bicwalls und 
a wircless !1•c Op((Of[ for 
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ded,caled Rell Ri,gged( oi,t /1 has ., switches. routers' 110!13111* tice etalric :,ccess [hiq milit, dilla. 111disin 
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PI 0% ide I i,1 41 11%ci'ble iii/m//raid 

andembedded fur,"1 lo a n/e n 
mid "20 of enlerpnses. /m. users 
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needs today •Largc, 

and flexible enough 
br,ll•lit to solve the c}]a]Ienges Jbplay -full') 7-„rcli [nult•-towb Of ....pil•it tomorrow W'ith lions „,no, at,On at the heart of the •wil••h- Oper. 

•busiliess, iy•tem- DAP 'Alup:, 1"hnologies has remamed focused on W it.din. M [.13,bed,jeu slnndard •3/ 
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coupled with those of convention©I metering 
and retwo·k moinlencnce. They are now 
col ed 'Don ·0 hok exlenced 'ills in 
wirele. r »ve· line ¢0.mUnIC.'i©AS (P.C), 
COrrputerS. corrr,1Jnidio,·5 neN,/or<s and 

r ' more, often dicoily) witho't tie necess" 
tr•in ng. This,s a recipe for Jnnece55•ry 
problems ond cusloner inconvenience 

No ciscussio' on AMI/smarl melering 
would becoinplele wilhovtmenllor ing Ihe 
concerns tho• hove been 119ed regarding 
the right to pr vocy end the monagerrent 
of do* gothered regard ng Ihe c,/ove,'s 
eleclri,IN consumption hab Is With the 
'ysiern proposed, Ihe gronulor,1,7 / the 
iniG,molion gathered wi I be mJci lower 
tkat the equivelen, European or Americon 
devi ®5. T|·is graiu|ofil /ill af·crds the 

Fig. 5. Ji.pi•c' 0,) e mD un•cd in•mii„lion 
ull wthe obilitylo moni,ortrencE ond Flw 

communications backbone. tha' gre ued lo opplications tgot 04©rd #eut,|ilyi,retionglily le work copcaN It 5 nof pil|,ir the 5CC- 
keep Ihe oper•liorol :os*510 0 nirim# 09 se•ecal levels Ce/ral to t9 is phi·ecture 01 th,5 paper k> dis¢uss tne legi·ir,1¤cy or 
S.Hice are the datoboses not contair cl the olenvise of /e orgumen*s S/ice I ·c joi ·holit is olso imperative » 599 

-surethor there M s'sler,1 redundoncieslo collo-ed rreler,nlormotionoswel •snelwork thorle debates w Il con,inue. 
en'Jiellotdo•ointcg' :lid avoiiobili/arp ]°°'B reticaation cad AMI comm'rico•,61 A posilive sicle efiect of ·he implemen·olic, 
no/compromised ope.,0901 parc•ater:. of such an AMI/smon meler,9g sys/M is fre 
Nelwor< communic,hons can be either Nra are bpic# lAree primory plcyers // active met mcrogemen cnd Irocubility 
sched,led oreven, drwen, the moiority being vierGe witn the /eter dola monogernent lat is o naluroloulcorne of le conneclivily 
5cheduled w,/ reg,lar meter inforn/iu, 9/eg(MDIS) Conclusion 
reoding Event driven communicotions will , Commercbl, A hove o vested inted 
occur only when predelined Ingger poinl• I. Il e revenue -nogemen, ospecls, Tie approach ·Qbled In this pope offords 
ore regisfered, Sl,ch 051omper detectic, p #,robilily of the system he business the utilily/suppl, ourbo.it' a w" 0, F't" 
low (fedit enuncioton in ellige- 011 and rep" func'ions pr"ilg :heir system KI'h *he sound finoncicl 

vlo·,•g the cuslorrer irformohon agd Withlhes.le. model thot mokes of Ihe world'' s 1.0 ./* '.rlectivi' w many 
corn-5 bill rig 

the obil,1, to odd funct onclit• t#ts /8 prepay„en, ele•*riciN melering pro,ects Ille 
I Oper'hor. Dre I.leres•/0 in le .. in the A.... en¢ 01 ihe•r re+•cela¢•cl sastne' M. Ty'-del 3 bolli /0,dotic 

'ormal'or emancti. from *he iystem 
smem Such funcllo.0114 ncides and suslairoble oper¤tion w& asload balcicing, voltage 
* Remole meler reoding iof egislers ond d freq•encY montori'g, rvcirrert" The solution, using Ihe humble p,Bpgr„er,1 

sto*US) qual t, of s.poly inf©·mation and dern and ·neter ossocited witn 'e required Delwork 
• Remole customer ..nogemelt w I sdeload,nonogemen, infrost·d-,id head -id sofN·.cre. offers 

remole connection ord disconne/ion • Ne'wo.k ocm,n.slrollon, 'he division Ir, Ip..priote and i noncloly susta,noble 
. Eneig, blowing responsible for the moinvenorce and AMI syslern *or lo• corgvrription custorle. Lommun,colloris 05pects of Ihe system. • Cu,ornerensumplionprolilin•f,3|•lim Though le s,sem moy nci hove the Inc 'ding I rron'gerne,1 with ne•wk capo:ity planring ond high end funct, nality 01 0 Eurnpro, or 

i,iali{]genle il The phasedooprocch Arrericon smor g W sysle., il o.rds le 
• Demonds,del©/d m/nogemeng...e,her /i My 0 6/Im Ihor s 

•rheduled 0/ens,ble, „Flordoble or un/hed,led {e. g wheno This arch/clure allow, prelect funding to 
anC 

bulk leeder goes do.vn). be allocaled in 9 phcsed monne. Weih the Cpplupfiale 
depoymenloteochphoelkeexisii,gcopilal The 5,niplicit• of the solution meons the "Arences 
inves•menl ls secure, it does 901 need to be ./.¤ure con be relled cul 0 1 tile 01 I] Irospecl for the .4 c./ Power .clor. removed or mode obsolete. and,6 a time. wireless 'repoymell meters simply •cenorio• ona •rol•gles For Afncu Proiect, 
extended to Ihe ne/ phose o{ fundiono aing o hindhelo re'noh *a ily R[NA W. Il'Iarnohonui Refiewobie Energy 

Agen,0.2(12. c•pture/inlerrogallon •nit 10, ·er,ic,le el •'sa,id•enrequi'ed [2] Electrl/,/ Colum'ion Ind Gle CIA World 
abction. #™reofter expond,ng -he .stern ,tis fundone./raouroppioochlhatever, FoJ,!b•ok. 2009 
vah,heinstallol, of colo •irenk„runds s·age of Ihe *m developmenf adds to B Clabol sludy el dolo :ammu•,cg gll• ,mi 
IDCU.twi,ha heodendsystenlhotminages o,id unhorce:lhe currenip..es,men, Onh poller95 •nd pl•,is in Ihle eled,i pw,findust•y 
bolb Ihe neh,ork anc Ike doto 2011-2015 Ivol*• 1 ./ely is I• 3urvey necessal 10 findl'g•) 

ferrove or upg ode Novpoll. 
-.yslern conbe funhermpanded will IIi. Islolled mipment 14• Prepo d Eleclri< Mete·ing, Hcfdw,rai 
use 01 sinor! swirches These ore lood switches Sof.„0., ard S•c• fof ... &181,ng· 
Ir,lhec'stomer''re5idence The•rf•' d/5 M,pono••notes 40fwie•,Ch'1142 1/ Co•peli•i,• 
conir/ householdgeysen, pool Land@cope, und pum/. /der A Giobol Moikgt For•costs 

q operolicnal challenge hn ofien Pike €0secrct Reporl, Mur,•nne Hed,n & 
noor heot'ng elementsr oir co. olers etc overlooked or undu"inloted is thol / Nail Strolhe· • N 2012 
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Switching off dangerous electricity circuitry vs. 
constrainits of switching off services 
by Deor Lou• (hersfrcrld Munic,/4 

The life of a responsible person, in lern,5 / the Occupalionot Health and Safety M (OHSA). General Machineries 
Regulations (GMR), con sometimes gal quile ne,ve wrocking when not only the requiremens of Ihe OHSA has 
to be adhered to but also le requirements of other legisk,lion such os the Promotion of Administrative Juslice 
A a (PAJA). The flryl dec/5 wah sofety of people and serond deols with :he rights of people "d sometime these 
requirements come In,0 conflict- 

The po per de* wilh Ihe unsofe condilior © 1 
eleclrici' circuitr, found,1 0 ccrozon park / k 
... le inunc poli' 

The ca·oyon park,s cperole€ . 01 
osiocio•io• •h,ch eases Ihe carGian pock G 
from lhe nuikipolily. The leose ogreenen' 
i, se•·erol year5 old and has been e/ended 
Nice. The assoc,ctionrertithis prope,tylrom , - 1,4 10 the monic,polil, 01 %chorge, .S required 
to attend to the upkeep of the property os -1 1 4,0 Ur 
well os the m.,91en/nce ol gil ierice• w thin 
the 0 

Draperly J -- l¥ : 

The rrointenar,ce of Ihe neb·.orks, whi<9 
include le ma,menor:e 9 the eleencity ey ne.ork, is ·e .** le - P ogreemen' 1 •i 2 •k'.Nk Since le munici ecided 'o look ot t•e 
rede•,e ooment of 1his prooerty il actively 
inspected 'Mle lo de·armin€ its conditior 
B found ihe propert, to be ser©u5ly *wing 
n mor, Irston[:. 

insie/0/0//epoimotsupply,imeccse of/seamhosdele:/dany#ou]Tordefecr 
Upon inspe/ing 'he ele/ricit, newort: il was where fle po,/ Of suppjy '5 90.• 'he po / / m ony elec,inic 0 1,510#/Non, Ihol inspecrol; 
found Ihol the ne/orks *are in 0 5evere 

C./.J approved inspec•,or ou•Aorr' for e'ecl•d 
-ofe slole 

(31 Where mere m o wrlien *de/ckIng in•oll-=+equke the user 
OHSA safely requiremenls berwren c useror jessoranda 'essee *Ae·eby ocksso, of #in' elec#,co• ,•,•,or,aT,0,1 0 ob' 9 

Esponsitilil 0 4, 'iew an ele'+r,caj insil'Non cerldic•je 0(con,P"i,ce· pro•d•f 'al The inspection of electr,•i·y networks the is 
hu·:Leew,oilsferre.....e, Ae•esse ''such U# o•de&,d inihe opinion /+4e p"orned os per 'he requirements of Ike 

OhSA uid •ccording k, rhe 5AN5 10' 42 5 hon be respcons,LIa for 'ho# insio//409 1, r) ' 15/0C'04 OPP'Oved rs,Jection ouihorriy tor 
heorsnewere+heuierorlessor' 'Jec•co/ asto/l on• or supplier coihh•L+,5 a• Wiring Code In,he ;iri round of insoeclions 

©flecorall/porks,/,norelho' 10./.5 Regulolion 2{3 (68/ prev ous poragr'ph) rir,led,ojed,ilger/person50 i.£.ec,or 
of unsole conditiors were found st¤tes Ihil this is le responsibili• 01 'he 0•Njro•ed lessie i,Ismecjl•ir iu•horily A•r e eclrice; 

89, Bon /greemenlhcs '0+,Ofis bee•reoched,9 or 
wiling "iPPAJer ska' fenhwith R,ke 

Respon.r//4 ofsa'ely Sin e ine leoseogreemen. co·ries this clouse, sPeps'hove I.*+I'lec,r. rir whlch 
'e Thi lir•1 Mulr or de/c' qUeS'!On •0 13 defec#ed disconneeed or,5Wflf ·i lo dMIerin,ne ·herespors,oili·iof the ci.u,ir, woulc il •11,• 

who is respo•,ble lei this unsole corditon. cosefall./.elebal p ded funW, Ihe, where ihe // or 
Regula•ion 2 of the Eleclricity Inst'llallon dl:,5 0, such o non,re Jhc, i, rn'ry j/[co• 

Respons,bil,4 '° w 
Regulo-,cns IEIR• stole•. neg;;gelce Di. Ihe pai•of o regisieredpersor. 

The nal que/,or to o •swer is to oeernire me JosDechi, opproved in,peck>n culoyily 
2 Responsrbi'r' Forele€i·kolins#'11'ors whol 'ha owner should do d the net,vofk or 1.0, elecl„, c,; ,+0 'Obons 0, Lhe suppher. cs 
2 •1) Sul/cl "u scbreguue'Ion '31, 010 user cr circuilry Is ound To be unsofe rhe ccise n.oy be, · ho# 4•r,Pw,iA report rhose 
•essorof or eledric¤' in5:aj;ohon, ¤5 •4e cc5e Tke onswer is fourid 0•u,rstrces,r in the lotesk version of wrliing 

Jolhechieiins©eaor • 

,noy be. snai' be respons,ble A>r t• sojee, IeOHSA EIR uilder agu alien 7 irthecose Unde. less dangerous ci.curnstances the 
50•e ise ood F, 00,•h+r,u•i, e o f •Ile eku•e; 

vhielhecwne sulso'hesuppl¥outhor' (]ssociohon of he coraver prk cor, now i fls#€,lk,No,1 he or she uses of jeose5 
be 

"E'I reque5ted fo obfoin I fresh Cert fica le oi JAsior•:,orReguk,£095 (21 71 e use• w tess. oi on elect,;co COmp|!E Il w,]5 howeier iound Ihol the 
insfo otion. os •he cose noy Def SPOJ be 7, 7) H of•er r ns//'06 0,1 approved circupr¥ boxes were open and il would be velY 
responsible b " sorely 01 ine corduckirs on inspecion guihori' br e;earicol ins' J<ilions .os• to occ dentl, tourb ife eleerical clrou'li· 
hus orherpremises wine'+Ing+4' r/c•Ficom 0. supplier hos cori,ed aur a. lrlspec'or Il *¤5 also Und th' the wiring was nol 

74 51£'talimje01...31 
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A furlher indication oF the se rousm ol tlie 
t,tuot or, con 68 foir}d in Ihe OH'A ilself 
,Ide' Sechur, 39(2) 

(22 Ary emoloye· who dies or on,Irs t do or 
0" 'nerebrcousing *persor fo & /nd 
01 I work//ce, 0• J. &.se c' o person 
enE'oyed by hm. s be Injured / ore p xe 
Ic •he course oi his er¥,ployment or 070 u5ef 
who dces or omie £ dc on dia connec ion 
wah •he use of p•on: or mach ·ey lnereby 
uni ony pe//10 ' inured. // / 
gille o In 'flence ,· •9/+ e..Joyer 'r use 
as •he cose fr,y be, would ,1 re:peci / 

1 *cz oc1 (v ow,„ on have been guill 04 'he 
1:, 0#ence exculpoble homic,dehod $ 00, 

cm,=,00 caused rhe deal /,he s* 
11 person, 

, p.liye'whele·or ..........2 
heve 'ed •0 fAede. such person. cnd 0, 

4.2. Pich,ies of 64,04 cond'Joil /*I¢* drcul#y wahir •9, iam••9 vol. cony,cton be 'oble " 51 no• e/eed,rig 
2 100 000 or •¤ imprisonm€91 for o pe·i©d no 
exceeding pno Frs 0, •0 bom such f„le Grid 
swchimpriscimer} 

Sh-ulc a ·ne-ber .1 he corovrn park be 
eledrocuted ofler his dangeous 5 tuotor, 
vcs lound, tne resporsible penon •ould be 
/0.ged #Ah culpable nom.608 ond con be 
fired heovi y cid/or loiled if found gu IM 

Promolion of Adm Inistra:Ive 

Jusllce Act (PAJA) 

Upon decidirg r. s,·iltn . le e eoric19, the 
municipolit, wos warned by ,4 6.•yers Iho. c 
newer Act y. Pforn©tion 01 Adrnini...e 
u ice 'I'/A, requires 1/. the 'ser of 

elec clviiu5tf,·slhoveo•hcncetorenedy 

-he vers claimed thot *he-e were 

eslob ished to er,octo porl 
ulion which determines 6 

have os prest r,hed by '. 
J I .tl. / of Rignis. 

xfroct•f«>rr PAJAorerepeoted below. 

9,drnin,5•rcior" means on organ / * 
or ony ro¢url or iur 5¢c pev•on lok•ng 
odr,· 1,•ror;ve 

actior • 

&©ced,•Il••ircdmir s•o,•e eci,ori 

311) Acm •islro•we oc•,ci wh,ch rr•,ter# 
and "ersely cheds " ng" cr legle,inote 
expec•o•ions IF Iny Refill rilli be 
Aroceduelly tir 

3/2,1(0) A 6,1 admin,/red ve p,ocedure 
deoends on /0 circufra·J,ice• c· poch case 
(b) In order to give 'fecr go the right /0 

•g 
3.Jdures/•im/co,JI<in•I •/4-/ c.0/ win•,ir fbe col.* 

/recedu//9 /1. admr•,s•rcnie itlion, co 
admincs:ra·06 505/ck •o swh'eci,on (43. friST 

he high ighted // of Regulolion 7 corres give g per5on reierred 10 ,9 5/Mediony). 
des,gned preaerly ond in mor, coseslhewe where 11 is necagory " ski" oti I•„degio•,ro•ceolero,i,reciep,rpose 

comig•undedied The ir,to ploy, 
'44*,ses were 1110 electricit• power •Unnw,/ . 11 e Oxfc,c /lproposed odm: i,sdrori:·mon 
*grk co•sidered -os tile.e.ore *minel, dictio•{,17t.clS|otionofthiswordi6.0,ce, M,) e ,„¤.iwll. oppor,u•ity 20 n:le 
dongerous ond c eu|d yer, e,5,1, cause ieu,05emum'™u 

I-.'. 
eleCIri• Cle[•r ./ ol shocks |1 • ' tberefore 

•AME'{:an.ention'.2•------- 
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(c) c char s"mpi " "C /-19,/rolive the resrcis,ble pemoq {0, omithng to act Possiblereli/Insucha siluolion 
oclrcn. ],1 order 10 .1,15, •lise 1 1. 4,3< of proseculion, Upon srudying PAM fuAher cla'ses *re 
(d) odeque,e rio/.1 of voy righ: 09 evrew ihe s,·uoilon wos lormoll, reporledc the d'coliered 
or in fer- opped where ©phcole, c id Depamrer t 01 wbour 
(e) odequg•e •lice 01- •he ./. reques! -Proced,p'ry *di. odm,lisfrCAve cciron 

Sechon 30(3) 01 the OHSA *am, /•sons,9 Mims oisear// 5 08eeing grly person 
3 /31 In o,der b give 0#eci ro Ihe righ 7/ WAIrever on ro inspector is of/e opinjo• 300,"cs©nobjeord,us//lihe 

4 #e heakh or sofely d ony persop / c p,·ocedurohy /r/dmi•jsfic:ve oction, in circuris•arlce:, ar, adminisr,·c•or moy depo# 
odrrims,ro,ormo» ir 44 crher©r#sdicre!,or. woi,;,Jec 0 0. Fle course o F his em'Joymen f hom Q•r o• •Ae requiremer+5 r€fe,TeN'O'• 0' :unnectic'' wil 'Ae use or peon: or aiso give o per500 reFerred to n subsect;¤n subsecri 03. 
•1) an oop*.JI I "111,il" Is Threojeried on accounf of le 

refusafor fa ureo'on emp)»er orc user as (b) & deirmiri'Q wie•her c depo,fure as (01 08/.r ossisto,ce and, n serious or *erosemoy /, / /e,1gs=Wesfeps Jn conrempioled 9/·/gaph fa),sreasonoble 
comp•el case5, lega; feleser,10'07, #le *es•of st,01 pe,·sons keo,% orsaie45 . end "i .... arl .dmmisfrofor mul I. 
(b) presem Ind dispo,e irermin Ind ir,Epedornoy a,wi,+Irlgi,rec,ihofe•,pJoper'r iNG Ircouni 04 re'Mni Foctrs, licluaw,q 
orgumer/, •d use, le fakesuch 5»pso, orespuea rn,he 01 le r.bea of rhe empowenlig piovis,0. 
(doppeor...09 d cecion ./. 0 specifed period • (i) the natue c/ourpose 04 god Re 
Fron' 11 e •bove d s cleor'hot interN offAJA need 0 :Jke. 1•e Id,rrls•·0„i·e .cj,al, 

inslruction from 5eclion 3, the O per'on Faso figh, li./s hoped thot to on reacf prior (,i,2 4,/ike/eljec f ¢£ fhe od.JJ!,5,01 i ndion, 
che• ,nspector would ove,ide KA. The to perfornirg /•rinistra•ive functions Cip le urgen'y€d lok,Ag me "'i'niris'u#e Depolment of Ebour wos however salisf ed 

ocfdor Or 4,9 crge'cy of /e n.ouer, end Dilemma * roule -•ke,1 and Ine 11,ored thai I• Ihe 01 •Ae need •© promofe og el'JCJM 
cow,t delcys were loo long thct Ihey *Id The responsible perM n- f ids Ii,ni'ell in admrnisivgic,i end good gove,Mice issue on order r© a sivilch of dilemmo. He ,5 requ red / swilch ve Ihe (51 Whem on odm Nrrai r is empowered eleara¢ydue//e,eve,euris¤/.condifions Itishu,vever/deorwhethercprece// by oi• empoweri,13 prov sio• to '6 0 th,]t exist bul be moy nel iwilc h 1110 n flwork eas whereby the in•ruc·lon o• an ilsped>r procedure *c' s foir //lit'cren' fiom Ihe 

off,mned,ulal' sinr, PAJA prevent h,- fror, wos cons,cered moie powerful •han a p,vvisrons 0/subsed In (21' fj e'·dmiris'ri'•Dr doing w He finds humsel' in o Cotch 220 re*ictio, hurn PA]A moy oe w accordcuce w I illm :i,Gerr 
Actionslaken 9(2/UTe" 

11 vcs.herefo<a decided 4 I M.,he High 
Courtand reques:*inlefirninterd,citos#I, fie inunicipolly look thim rnolter lothe High In Inoking of espec„:Ily Sectons 3(&)(61(id and p) 05 well / 3(51 it s fourid mor Ihe ©R the ne/ork. n the p.nooralion 0/ Mfus Couralidusawardedoninterdicttoshutulf 
nterdict it -s still f' thor, •hould sonisone lhe elecric ty Qid or,inwitch it bock on An odministrotof •ay hove the power / act 

imrred,olely should certain circims ¤9ces bein!.red¢wringthecounproceedngs. thc, 111.nece.07 Cerlificote/Complance#s orie, which N ion co JM be u "OHSAwo'Id :tillbe used to actagoins' subm,//05 proofolosole reh.or€. rgent enou:]h 

to toke w.meciate 0.3,6. Sre.7 3£51 :noY 
0,50 ird,role ·ho•. OHblwoull be abe 
I ove// PAJA when sit.,mill of seve.e 
dange· e,ost 

Conclusion 
LEADING THE ELECTRICITY DISTRIBUTION INDUSTRY 

Wilh Ihe rreat,m / 'he C.Mlit/,0,1 Mi 
pieces 01 legisiolion hod lo be redrofted i 

A l in' Ic requirairert5 of ·he c.,slilulio. 
-he Occupollon/l Heolln ord Solely Acl 
(OHS• ..s cons'ed to be ole k I of 
ock tho, wo.ild not need k> be ·edrcfted 
The Promotion of Administ,O¢i,e Jumce Act. 
however, rnay 'hTe,]•en cero,n act ons 01 the 
O+15* u.il perso,15 'ga ./ whom on acion 
needs ro be ,"ted, I'.time ·/ re' It 
4 howeve, bc allowed to ae imm "IY 
in//Moll nstancesof .veredo.gerlolbe 
people A person nolon, m the right•o 

24th AMEU Technical 
be 

Convention 2013 heord, bul he 6 hos o righl t be kepl 
sole and .'e woulc be instances when 
ihess igh & are 11 conNict. In on, evenl Ihe 
M' 01 being found Inul / "e Promollon 01 
Adm nis·r{]Ii.e Juslice Act would prohobli 

Hosted by Buffalo City, beless +har Ihersk & folling foul of "c 
Occup¤!lono• Plec•h aid botety Act ,•+len +Me 
lives of 29 September 2 October people Ofe a• skke cue to - 2013 o seve,e 

dollgeroub elect.la, ClfCJil 
Cont•- Deci•oi. 
Overslf/,•d Munic,poiity 
;1028 316.3774. 
d ou•@0¥e•5trond.gov za 
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Dangers and hazards of entry into 
live substations and enclosures 
4 8".Gos; ACTOM Profection & COD,201 

This poper looks /the dangers and hazard, 0'entering and working In livesubsictio•s and enclosum. li look, 
I' some specific eximple, and incidents and the re/sons why persons enlering Ihele oreas must be trained 
enddeemed compe,entio work Ina substalion Unsupervised. 'f looks * the pre-en,g requike#, „•,„ „ 
ide•,Hying potentiul or aitual dangers Md hozords and legal requiremenis. 

-ho„ c,e inarly d•,Trl'•rE' cled ha•,rus ivh c' o.e• c•s defined gil= 15 el closed for the ' Sigi i •ubsioilon joe b•ok 04 ck & 
Ace to) De laken Ink• cccount when entenng purpose of -lower syshim security "d the o,y abriormo[ coodilions ¢hol ccull 
|I¥,3 sub"·ions ord enclogres ond many safely ' pe Ennel. In boih ve chanbe-rid conpromise You- sciely diring your task 
accidents ca,4,0,oided,1 t,e corroch.jion P„,hibited cics. live hi© voltoge con... . .Il co nliol (if •kere,s c contiol •en•f•; 

are present, out ,n o livecho•ber Ihese live Ind indorm ,hern ·I•a· You ,re ot ihe 
co.,?.•c'#m' 00 Fuched *romgroinc Hoir .'07;oir /•d •he reasci ••ict you ore Definillons level whil.2 in Q proh oited m the, connol there 

%/ton Arly bul/Ing roo,·1 or kes beloucied{,•.grcund'.*I I Conducto risk ...3. ienj ITake 5) ord 
enclare :,sirss con,]iring ele:tric/ MFaiu+us brier. Any cevice that i• designed / on//IALA cond// discu•, 
Used lor 0,/5/H and Cact disilbut on and surply 01 ,esloct opproacn to iva electric 01 //9 01),oraNg flle/3/uros 
eleoical power excovutim cr ether dinger©Js cordition' • LIse yo,Jr GenseG. look 'r .... .. 

Ind s,iell for nn' frture af:irg. Ap i,door or outd,or s. where .eu*...JI ...r A meciomeol 
I 

electricol ./gole Iny holord oP,}aro,us ,• enclohed and 'he „0•1•rgoe•ice, copcole'{moking.coirying iden'Id, e g 
horricode uny live parts /,Ces.10[kedtpreventunoJIhonsedet/ or,dbreok,„/ofc,pre/,undernornolorcut 

• E,•sur •/1 no unc./ored Lve person con 
Maosure Any room, chomber, yard 

condihens ¤nd oko moking, carrving ;or a 
specified time end b eoking goir acces/le orents „ce, 'reo while W[1• is bei. 

°rerclosedoreo in which itisp...I. for errled out 5peCIW /urnci condilions '"r' 05 jou] I Per50., frcm grou.r .. leve , I mike • conditior, Cleck...0*'llec,¥cuitoreoke' 
ine dvellent •••'Q•• wilb• or Irl'nrge on soteN agm' -he c owings 
Jee fence to Iwe c©ndut·¤rs or opprirall,5 or •fred Ce,1,€cMCI '0 0 08'ered mi,55 , 
09 'nonner us k ersure r Check/.Pulcrns¢/de/poncies ,00'n. chomber 0, enclosed oren ated 01 80/fl in sLch o 
Wit i,nmedie/soledischorgeoFelej,colene•y • /eckFirs·cidki,OYol|able. 

• *fi• flie suppress an 5.- 
• C•eckolleqi,i""|ardoperolinglools 

/7.orence The m.mum d,s•once 'd°'e To ph,scolly discon•ect Irc• 0 
Jre ovaileble before slor:ing tosk 

e poM of Q perso•·s boo, or work possi. sow·(es 01 eiecu,cQI pr+er,4,/1 TE,5 
lei my.ornecloteDonybore, L,•/ed conbeac,levedb, opening/linkl.•e,TlovIng • Check bone™ frippirlg uril IBTul •nd 

vo|* R• £('•dur» or inwree'ed, 01 luseS. roCifirg O.J! S'vitch'ear, iecking afl perfor. I' / 1/5, 
10, 

iled med,urr or hig• volloge IMV/'·M orl,] ploc ng a donger luil Risk osse=ment(Take 5} 
condude, Subslollen pre--ir·y A wliller, ris• osses..r·,ent ·nut' ba co·,doeed 
40¤nce,In,he •ase of cni bu e Befc. entering c "'sfolinn there ore cer,oin belo'eonylaskis corried ou¢ This is I er.0 11 
1Ive W condaclor endur unscrae,ed I •p pra.,equwiles tao# sllou,d 20 ccirieG Oul. reler•ed to ns s Toke 5, /,:ch meon' t•:.1 
l.'W/HV con euctortheminlmumclear,•ri•ec• • Cherk end disable any f re suppie'sion ,ow should toke five mide' to slond k. 0.4 
the Corid Jeter. from cny palll On orabli,¢1••e 'Am Th,8 is Illper01,¥0, Os o per,or 5 "d issess ·ir i 5//abre s:niting the work 
per.Inell lequiprnent. w..amonma.e life cor be endong,red. 11 Ihe *frd Thidbou' lc#be an over compill<Died m 
fequi•d ..nd. meosurec from Ihe posilion suppres•,or 5¥:*en il. t-iggerso Ihere over di,signed do-une/, 0, 0 grne.6,4 
of b.6 ¤re'ove=/Ims, bhemoslcommor ossessm/*Ide 'rgeice) show!0 are CO• one c.ganim gus. 0•reed' 

e:•d end 4 diHerent wmber hamidE 
chamber enclow."r octur o• An• di(rerer' I Checklhelisctleclollf..extingui•ler work "F *Ven ¢houg,• :he Sffum los4 fencins •he an in which inadve/0/ cani* plase•f,•co,·de,or<.nd..hen,iwo• Jo• 

some 

W"h Conduders or 'e pans of ele¢'m| ie•ed 
#*.dme/44/m.[SPOSS,ble * Check subslatior sic,nog" and tbot Wherorinsk,sne¢ed,contrameQ•0••,e 
tro'ground'loor/'/ •u nave cor·ee personal protective be p Jt ir ploce - remewberlneher/,chy/ eqJipmenf (PPE) 
hohibid corie crec An e,iclied 0. m which 
live Cond"lors or 'e pens / electficol 0 Ber'roolk>wIng 5to*fne nter fhesubsal{O •, • El,minot,Ir 

chick . aly kazordli/ =cidit,© fls. give 
*Blus, we.king ¤t high volt•ge cre //17,0/. exolaining dungeis. hoz// • Replace 1Fthoe or process) 
0,#ible, bul s,iu•,ed in such a pf,5 tion o id eile!.Ing/laribl point. 0 R/esig,1 (engliee,ing, 
'hol,nodvertert conloct •s no' *ible froin I 
ground¢I°' le'l Enny 3ep..ion'.ororguordl 

i Adrr.......Ing prOCCS 5] Oed orec An enclosed 'reo Ill" is Ark,r ef, " cerlo i Ihing• mu" be done/ 
(heck-•--./.*.- • P. 

0//r O 1,y• cher,be' - / 1'•r 
I.&/ruAA•=...2012 
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Eli/i• •el-1 ¤ WI•* J •IN/'-" 1-1.»•• a 1.ample ola Take 5 risk am,es.mer.1 
s,ipp,rq _ cO), g, f.1. L Gog Airpe'lior No,upe-Bi•_ 
»ping_ _ Ar•# Burns _A Dusl _ WUI• pulle' on 12231- * Dere•r,irle Iie h.4 specific hazo.85 lihe hoiard orninpl oITable 1 wn be Ad os 

Movingrno.-7 E•ploilen No,i, G=ndpoll/©A I reterence 00.108 - 

' Nal C./.ing • Ad-Hie han/'identitLed,usinglhe /k U.uppa•.* S•-. 5.,•[rAng 4.. with,ules- rohri tables(row,isk) li therisk ialing is 
Tboh ;Il,MA Lc,koul Ergor,orr,i•_292,/../'di•• ComplolnEL obo•eV, lhenoddition/Miolsmuslbe 

1•lutl.g 4 mra. Afte. oddil/nol cowls ore 
Fl".ob••el, Ae,d Fuma 

*Ck. imple'nented, o finol // •ting (Tes,ducl 
Ie ... 4, me. 'al.oc/,1 ./' 1 5../- r,ik] ,nu„ be calculcled. Ir the ;inal risk 

mling is 'of below 10. le hozord must 
be sig Ed oft b, the responsibl, •ers©.. 

............4£..on,eq.,1•"IME</0/871/m o All members of Ihe worklorce Musl be 

23'Ing kitut-MiL • ModL.. Z--*.2.,1 awcre el any risks i••olied and muy sign 
'e r,sk ossessrneit to acknowledge the 
risk conlrols •o be implemented 

1 Fi. ai• i Losr 1,1,1• j 1 Mulliple I 
./*an | No..1 cme 3 t• INU• • 1 f=iriwi#1 Legal reguirements hclrnall I 

Nul,•ei 

Rlsk raling = seve,ily x probabilifi• Witl•ou derogoting from ony specilic duly 
,/ •sed an use, of mochineg bY 11,3 0/, le 

.reboblll./1-hood use( /(]It c(:u• notices lo be e•hibited w•thil 
Ils/6 ed ot ull designated en#ances io ihe premises. 

i .... Ce; cs the cose may be, on which generating ancy Rare Un./ Pos,lb e Like, CD.lon plont and tronslormirg. S.itching or f'f linking 
oppoolusuee•twated,Ihen*e•mus! nallon 

* Prohibit unou·horrsed per,ons from 
en*g guch premises 

....1.-/-.P- 1-.N--/I'l'...'- I prohihit Rlik .Ing unoulhor,sed pe./ris lim 

16 halldling or in•erfering with electrical . I 2 18 I4 30 , 36 machile' 
r 5 5 }0 15 20 25 '_ J•_ I Cu,i•lin di.'t'on. 0, P,Oced...n lose 

4 4 B 12 16 20 ,24 <* fire 

3 3 6 9 15 8 • Contain direclions on how to resuscdote 1 
P.obehilly persons suflerng from Ihe effecls of 2 2 4 . 10 1Z 

eleclric shock. 
? 4 6 

L 
bidedlhol Il.s regulolion shall no•opply Q Se...14 4 

level /'0,0Euy sub/clions 9/55Q oild distribution 

Ii/9 A- -' //// bales. sn coild•lon and their access doors can be locked or bolled and 6/ orly 
0/horised persons ore pe,milted 20 oper, 

r I. T .... I ... r Conmol 5* | P,obok.114 42 Iernoraw" *reon 
Swlch ondlronsformer premises 

1 The r 'ser snail cau• e,•lnsed pie.,5es 
Slanciures.trl,6 ¤,-,Im•ntleem 

liousirig-itchgeoran•tronsforme•: Nom• CompoMy lig-lun, .Impu•' Sign/lure D.le 
• To be 0/ 

L 
ample size /0 provide clear 

working space For opef/ing and 
miwienonce stiff. 

•bre I H,z.empl h,¤ , To basuffic,I,rilly ve "'d lo mc,Into,r• 111 
equipmenlalosafeworki. temperolure 

• Tobe. mforosis procticable,corst.ucled 
You.ill nole Ihal PPE i'thelost resonand no, (permonentlyl lo preve•f them frow to ba proof ogo„„ rodents. leakage, 
ti•lineo•eelence. 0 %/ W///k becoming oli,e ¥I•Induclion ham the seepage Ind f looding, 

ove•head lines. 
E*ampi,sol dangers andho,ards • Where /cessor, lo be provided wit)' 

• Wo/log , r, on orea "laded by o Ire Ilg/ing thai will enoble oil equipfned 
• Wo,king Iric,c.... ...r'll. suppiession sy,•em - CO, gos could be I roughfores and working orels 10 I close proximily lo unscreened, 4,1eor,hed re•Gosed, ond The worlees life would be c|ea,1, d,Etingulshed and DI Ilistrvment,r wducka A co/Tal point eeh muM at risk Isolatethe firesupps'lons"m |obel• ono mice• fo beea,ily reod, 

be placed & the clrcuir oreDker end ¤ betore woik!% In the oreo. working 80/ between Ihe honror,ic • To 'ove doors or gates *hic, can be 
filters and Ihs copactor bonk The le ce * Circul' breaker ..,cked out of Ilie pol.el reodily opened Irm the inside, opening 
ju..ounding The capoci»r bon•, 05 .ell on• .hu•te, unlocked f •is *ld allow ouh,ords 
as ony mill strudure wihil ihe high occess/Ilveconnedions Lokolfall|,ve , To be pro•,ded -th /ire ex, nguish"g 
Voltage Yord. must 60 elfed,vely eartlled (poler,Idly Ii-• Sh-s, bu•x,ro•d coble c./. as, which IT. 'u'/ble for ./ 

214-· ./il 6/d Al,4EU Convention 2012 - 
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4 Trust HellermannTyton for precision-engineered 

SABS approved Glands and Lugs. 

L16. our uncompromising quality ensures that 

/ your every job is done right, first time, 
SFIes • 

4,50,40.1 
.f. 

•„,.. Website: www.hellermann 

4 Port Elizabeth 
Durban Town Hellerman m. hanne,bur' Cape 

1)87•6620 <021) 594-7100 (031) 569 9900 (04 !) 408-2400 
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w //riCO| mochiner• ond whic' ore co, firrn¤hui 'hot 19/ inslruclions ore I Moking orrolgemen' for ensuf•g. OS 
in go<>d *0/ing order: provided 111/. in unders•ood for as is reasonobly praclic©bie, the 
theco/of uno'tended eremrses. s loble s/sty and abser:e of risks to heoll I Ensuret,ot on,lecessal personse/·er 
1," " ngui/ir, ippl:ances reed olly be r connection „h the p oductionf a live subst"101. yard orenclogure. 
inode 0,0,!oble 01 such oremises when process ng, use, hondliag, s oroge or 

• Ens.rethololl persons under.-nt.I wor• isin ikereir t'"SDO' ofor·ide' Ass thereon or ors/"Aces. 
cre irred 01/edang'rolinodverert 

• To be of ,„h con/ruction Ihol , Es'c"i'hing, 03 lor pe„ons as i' Tenionoly coitoct wih live corcuctors und 
w,mot reoch in and to.ch ba·e proclcoble. who· hozords to le heolih 

apporotis. 
conduc·o. ¤rexposed Iva p•rls of le o· •ofely of persons me inached to any 

I De el. respo... .fter er•ri. Ihol no work which is Detor·ned, co, moch.I ony "cle or 
unaulhorised per50,1 co,1 ge• access substoice /,ch is pcodiced. pfOCeSsed 

No pe,son, otherlhan I Par,On oulkonsed used. hcrdled./orecorionsponed aid • Be responsible for Ine oarricoding 
b, the /er. sholl enler. or be requ red or and/ordernoica'ingolony dmigotes ony olont or n cchinei nich 15 usec in 
perrnilted by *e use' 20 enler premises his businm. ord he sh/1, cs far leflopenduring ihework. 05 16 

housing switchgeor or tro•5-c·ne,• un|ess reasor,ob 1, prodic/ble, fu /# establish 
• Eect tempofor, borriers /0 p·event who• peu"nor, measures should be all I,ve corductors .re in,ulated ogairs• persons com ng '10 nodierter,* contact "en with imped lo s/h work, oricle, nadvertent corl"or ore s,reened oH ••Mi or e, • Focc hing s olety decrance '0 /Wcace. plusl 0. ma€h"0 'no•ce,6 

provided Ihottne parson so oulkonsed .ay live moins,·apporatus protect 'he heall ..d .fel of persors, 
be accompon,ed by ony otler >e·son ung , On leoying the subsi·ion or enclosure, be and he shall pro,ide ·he iecessify me,1 
under his conlrol responsible lor such precoutionor, ersur ng lha*,he door lo coply or measures. 

Generel gate 5 lockedond//thikernremoved. , Pro,0,ding such inforrnolion, inst·""", 
, trairing Ind super•ision as no, De Vi//reod/cen,equipmenlisve. de,imt All Ive sul·0*ions pd enclosures should the .Non wn,chis set aside for work neces,•toensure. 0, foros is •asonably 

be kept closed ond locked to prevent procticoble. the health ond sotely 01 •vork to be corried out by the uie of boners 
uncuthoribed 'ne of his enlry Wiliour limiting Mployees 0-nged'oth¤tsaleysedionc|eorances 
mwns, bilil of 'll employees lo coinply with are moinkined • As for as is reasorobly proclicob!80 not 
ap/Icable laws at oll t m, il musl be er,sured pefrmilt/ I De. IT'11/.re'llour/&.•Ievlond on,ern©!OYee,0 do 4 -Or' 
thcf the responsible © person sh/i ensure 10 0 oduce procea. use.hunde. slore tlie 51rt.ure c], Oppof•US On whicn iKe o.irn 
thclt /11 •e'so•s subsrotion or .spoe enyon,cle working in o or:ubs'Mice 0,10 wo·k .10 be co rried out 

©Dera*e c 9y piont or en/5.reore m•cliE#les, ¢he odequolelyt.ined •0 perform e When ils improchcuble to provide precoullonory meos'res wort conierrplated • o substo+I¢9 adeouore bor·,ers * screens' in poragraphs lb) and (dI, or ory oiher 
Categories el persons allowed arrongements d oe Hde for o lo orecau'"9 rvao5uras whic h mo• be 

competert person to wotch cont,nuOJS|y prescribed, have bae, -oken enler live subsla/ons and encloiures Ihe ine,• 01 workto ensure'ho*They incur • laking'llecessorymels'/6/p.n•ure 
Competer•person, A persol who conplies no nsk. that tne * Tients ©1 this Ae ore 
wirh Se/ior Al (vilj ol 'he OHS Accr,d is n . lie of po/able odders 0/ long obiects complied wd h 67 eve v oers on in his 
possessin d c comps".,cs/' 20'e fo.'he / e'elhere usexpoied li¥€ condu"u· el,ploymer,1 01 cn plemise' unde, his 
clo5se•of work heisdeemed lo becompeler,1 Pa/,e //er, pd other long obiecls control *ere pla,it or mochi·•e ry Is u;ed 
to work ./.01 sha I notbeused williGullhapermisslooof 

conslont supervision • Enforc ng s'ch measres os moy be ¤ i.ppointed *cionwhosho I delinelhe r,4=07 In le Iliere51 of haollh ond 
Authormedp•son An•utnor,sedper50'shall •isol uset<>lhe person·in ch¤rge sofe• 
wean o pe·ion ./comrnellded, in wri¢ing, ¤f tlie work. The movement and ereeion 

, 
by ihe elect,ical engineer or h,8 ¤f corned Ens'ring 'ho· work 

nornineer such lodoers shall·hen be our is pe,formed o,id tiot 
unly under le direct supe mon 01 ,he plan¢ or mnchine,• Is used under •he and opooined by the de,ignoled porm 
person i....rge'le ...anc when wenerol super.i5iol of o person lialned 

fo co ·ry ou' switching, soloring, ies'Ing 16 under•ond movad / hozords ossocial,·cl witr + around level they sholl be end eorthirg proced/es or, MV/HY m© r,$ ho.e comed only 11,8 aulhon£ lo ensure in G hor,zortal t ond viho 
posit:on ond 

¤rld/orapporolus In Ila,sor• w,19 end unde·/e a. neuT le groul,d m .2.••mble " prex I]utionorf mea,wres taken 4 the 
Ir••rue,cns ol a cuilru, officer ¤s appl,coble employer are irrolemenied. 
ond,oslueworkperrnitsinrespectolsurn OHSA<111993)Seclions: General • Cous,/ .11 Imp!07ees to be informed 
./insond dulles of apparoN• mployers regordi•g the scope of iheirouthorty [6 

toMen Dioled n secl,or 37 (1) (h, Specitic,Uy rro,red person Sholl rreon o Eveiempl©,er sholl pioide end ma,nt.•n, 
pe„on who llos been bull„erilly irolned oslorasisreasonoblyprochcable,0 ,[yk,ng Se/ion 14: General dulies 
te u.da,to' carlail -,5 00 or neo- 6. miror,lenltict' saleindwl•hout.skiolhe ofemplo,ees 
elearli apporob withow¢ being under Ihe heohn o{ his eniployees. Evem, employee•ballo·work: )nilontsupe-,0/*compe•entomon Wilhou}derogoting fromthegene.lityofen . Take '806,)¤ole empliver's dulles ur' cofe ·or ihe heollh or'd 
Non·co:noelenli'pre compe¢en¢ Libsecicn (IM./e p€,5[1. * hirnsell ondolo,he, perLans who 
lindertne direcl and personol s• Dervision of molters to which Ihose d.,lies refer ill[|Ude may be /,te·d bi his odi or omiss ons n ..cular 
•;Iler,tperson • A5 regord' o. dul or , recurament 

The p.vis on and ing "noice of systems ased Dulie; when b, his employer or en y .her entering o live cf work, plcr,1 and machinery ·41, as for pe,son 67 kis Ad, co·operale wi·h such subslellonoren,losurl as is rea Ing bly proclkoble, „Fe sofe or• Elnemplo,eror/rsonloe.,uletwdl 
o Accepi resporsibili/9 lor al wilhoul risks to heolth persons cr requirement I be complied wilh. 

m /.ng him id ·or wn compelert 0 1/k,flu quch sleps as Iri be reesonooly , Corr¥ out on, bw+ul order give, 20 h m persons De"nolly'per,ised by him practic•ble I. eliminale of mitigMe an' und abey Ihe haol' "d s"ety rulesond 
• Al al• ·imes ./.ise proper control h.zord or pw·,/I hoznrd 10 'he sole' procedureg loid /* b, his er„Qlorcr 

o.sr 1•em persons and •ssue *FliC,1 or ... . ... ..., billie ....Ing or by onyor.e aulhorls/ *mi by his 
ud prope, instruclim orid cht/,r, lo per•oon• protective eqJipment employer. I. rhe Iniere' 01 heolth or sofely 
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• H on' s,ivolior which s uns'<e o w" 741 Inves'gat'Jo revm led the/'c E o substailor ord g Jrheolthy Cones lo his deve,oped le,1/,ar¥ 11 oMenllor, cs sool cn inim/ foul¢ 0,1,J exploded kisupply ¥ics }oken hom . pioct./le' • repol sul 'ituolion Spo,e C,•cu *0 fl 
his For,uno,ely The..•os r. breaker, on one prese' in Ibe Impoyer er fc tne I,e"h and so// & existing foeder board I ¢Le yard o• Ihe tilne o ., icident incoining 
represerat,ve [or h,5 workplace howe·ar, i· panel of or Sellon the new swikhbor' Ince i. 
6/, 05 -he co,e ·noy be, •iho shall •on be #,O, a•One,r . * / Ae Per[•onent s:Jpr,(i wo6,nste•led and "port it 6 'e reody '44'84 and 11/ ds Jole of 'he explosion wculd hove been In for:milac.joi, it-£,•decdad in'k Involed e,le n on, in, ident which nay affect greal rionger temp•.or, colje In os 
his o M beck olth or gih ck "s u• supply In c M "0 ¤I• "llury oiner to do 
3 him'/7, 'Jch incide,5.0 hi ic.der+3 Ihis:"e 

rep" 'pgre oreaker on the 
u 

emploverorto figieedertleordmi *fotadord onione oulhor,sec thereto iocked 
6, This j/// 0150 in,olied or lheemployer. orlohisheol'gonds// OC8 whick outorid *e c:oble cl *r ,·„0 • iknbowd 
repre•e,•lo•,e, os soon as /0/coble bul €*P|oded, 10.·un¤tely lhere kos ro one in ··rus disc©nnected ond let· oper c2 i he // 
Mlotert»theendof,he parhculoishift Ihe substo•lon 01 he tole. Tile lame of Ihe of he lionel 
during-,chtheincidentoc:u•ed,un•ess 
48 8/5,arw(,ss®I,f/01/-*secion' Am f ircurosionces were such /0, .actor, le Msub*lion br / wall. h,rling blicks compet,rig nis:,uncl'Ii'I,wos somE, 
'4/dng'ftheincidenlwosrepos,ble numbering coble. /r cpened ine 

diorce'wo, „Est/,or 
n which cose he s Theinvest,gonunrevealed/n Wrepor, fie In., den' internal fo JI' insde'r, circuit bre'ker drorondleftesnor.compewwo·ke,in3,6 
n.•%..oblelheieoller 10 9 00'plete ine lisi The wo/ervial'ed oreund 

*c 
NRS 040-3.7995 Milden,4 bock cr the swi•:hgeaf, where be tree 

on ..posed cab;e• calizing :on,sotic• +0 
4 7.9 " Aloultoccuricdorociredbi"o€erpon/in sw rchi,19 wAUe Miri rs in prilgir55 eo/,whichcou 3eo o *hote 10 P}·[*31• 4!JJ* 
In a 0331:Vsubst/onlheforceonheexplosior i.ve cjromb. or eorfosure· Thef,oshcousedby#,510/generoledth,rd 

olew the breoker 0/ Df /e ponei over '0 w degree 54* t Should 80% of his 4 sw'+Ch'ns body ard O$•sehonamergene' ne died cwoy An,ione,•Qrl,Vks'bs'obe'the j, hospiml switchIng. 'curdays ater The 
olan, s•Ohon. onapporotu•in a live inve'igo,ion t,r•e would ho,fe beer, irwed, had 'ber been revealed,hal ihe clicuil chainber or bre•ker live enclosure or *wi 

a whichinsoection ex.e neo· the brsoker 01 +4. hme. fred„ 60¤rd feeding & : i . able 11/ nal.tenonce work is r progress, 01 ir,pced on 
surtl, c™f pitcze·/·phose // ....sha' Wrie be ./.row, 4/n,./ limbs' rr•Jde,/5 rocked 
•he £,rru,1 bFe'ke, Ii, 0. cn' enclosure uril c'gsed i, such is swilching r,cs noi yen Two p folection lechnicions hod k> cord,/ k ,©wn Why theer,15 oF the completed temoora,y c I. 

w eni }rons'orme· lesls en <In 88 kv nedetbeenrernmet'f•om ·he 9 ///a 
4 5 ' Eme,geng ....ing· *orm. uoted •¥ o Dower *ion. fhee*1613!•g feederboordordslorredoutond 

A,ronisgon 4 ob:und k>rr conrol t do .tned or Ary 'rhers,de is * 
person kn•,r is ovlhoised 20 corry out Ihe tesls. The gies to the 88 W yord wer, empler. •witchi,g, When Looki. / . emergency 5. ot . /.ic¥€1 

corn {the lock wos dom©ged i,Tridell ' 
4 ond Jnable 

/ing hos Dee, cornad 9/ Ine ccm// !5 rlecT •hur 0 risk 069%55.eni needs to be to locked), Tie technic,09 made their be 
cfl,cer /,ould be informed c•·,duckd when os Boon as *ing ti,m o.m, t. 
*ible woy 10 The. cnirect kersio•ler end checked dc ng •he hazords, pul , 1 links piece 4 le feeding le ·he trQislormer re••ied,0 

i,e,s• renond ... w.le•s of Meose nole the, donge' ond emergi" s./Ing 'ers *re open thowe¢el tiere w. a double '-rns /11'91 
to,h eopeningorlyof,i,tchgeorf/therwo bustoroid ine ohersetollinkswere=6/ 
&••0•,ing condll,ons: in omert. pieven In,u' ond 1. ror5•0·mer wo5 ulrieJ. Assuri,ing ..'lusion 

'° c pefon orde·rcge to eculpn'm)' *e imi•,forwr •,os dead 1hey decided to Fier, +42 obeve, one con ./ I.,f is nol 
Incidents dischele 'he carduclors belore c./ . orly I le.cl rel wiremer,1 For 'll stoff cn lop 'lhe trogstorner using o poltub[' liter,•g 

I '...tiont' beloined toT inc•dent; undpr'ie di,ed morhir' lecd. As $00• 06 "a leed Cor?€ •po lef,or/• 30.-vi'ion 01 • competenl TWI cbse M'ejelhere wos o flosh 0-ord on 
.mpe·* elearcions were workIng,-1 person), i, is nece..4 '0 pre. i, in•u• or explosion The lw. lachnicians bolh rece,m 0 "ve even 1 1 / *h 5.lot,gr• conio,ning 0,1 cl'Ill Thersiore.lroining is essen. orc mash burns le the face end hopds 0,0 bleck" IC>Ce' welen c lu "cm,ed 8059 50 

the iniur, to theirkgs lul,ping duwn •rurn rhe cilen, 01 the workploca. we heor podo/or, 
c,r•uil bre•kei leedLng Ihe // onc the -•sforme'. joi·el,gol,or revealed the mw..0121· no, sofa before produclion romIng circuil bre¤kai Fc,led :o irip The 

followl. No 
op•rec 'pe.otion or m prole'lon ..5 slow in ope.,ig ur'ency 01 sefvice Can eie, 
ed 'he crrcu,1 breaker feeding #he /'11 * ConlrD, incorreclly gave permission Ii,r lus,frandangeringtne l,le,¤,inyone 8efore 
#P|oded. wofk tobecornedout doing ony iob· 0'k kill,Ig yoirser' both of 'he eled,Icions 0,5 quest Da 
'• 'he subilction, In the ensuing accide'll • Th, 9/te 10 49 88 k'/ ¥ard ¥.os o.n orld Would 'le my 16 rea· 'a word•Jghir 
•21"rifiret co:Jd rot & locked do this ;002 1/ not whY' ihe DC Gupply 'hould 1 be [loing '22 

. Bo* 01 Ihe techruclorn were ne' Iroured 0,8*ped onyineel'ero doile 
on high volloge and could rlo, Idenlif, the h ·" '4"ek,re. Releren<Is recommended 111¤I whd, hozoids end follow le:cred pecedures 

WC'| 1,9 6' c subs'o,ion Ihe b.»eFies and and-re, lefore. nci con,•Tent t. 111 (»./pol,u• ul H•lih .,•d 
chorger 50414 

o ed a load ted Eac'Jed 19¥m fe •hecked enterlhe /rd *themselies IMSM 
I2] MRS 040 

DU•iilocill•iese,i• • 140 te'ling af "/,12 had been carried 131 0......•s foi incide' OJI 2 Hip#logeby•gri•;,ORHV@ 
. No.orkpermifhad bespissued. !41 A lou AboqLJuii,#ri......5 

developed n an ourioof ¥oltoge 
- mer •T) in O live Yorc. The VT • No rbk assd„merthod bee. cl,ndvoted Coric B.,7 Gms 
e"ploded ACTOM Prote'lion & Con"IJ ®using o filia ond exiens,va Adir dopnoge T/011820.5111. 0 equ•orier,1 Shlopnel wos hurled 
Over 20 - C woy, ern/dding itself in u A new swilchboord wos being inmto[ ec / 6/ 9/55@caom co •n 

I./ty'll Conver•w' 20•2 81 



Our energy efficient outdoor LED family 

Pedestrian streets Reudential streets Commercial streets 

el 

1 *ted.id 2 I: 

r 45/50W > 45•50W ..< 2 41 < 250W > 250W 

65> 

Mini Platform PMini K offer Koffer: 100 Selenlum Indium 1.ium SpeedStar Luma 

White efficient light - putting you at ease at night 
A a,„Id luler .1 light,ng. vie olfer a.Idle farlge ©flnrl . re outdoor soU,ons O. 0,£dcor 
'•nall are '182·egioent ar.....In,mal./.nce me,p©ra,Jng ./ LED']NE. 
Iealeng'edl per**'naru and 11[e,Ime rellablm>. The IDGINE makes Eervie and upgrades Also ava;lable 5,mple 

for off,d use and stral# for-d as ttie LED en•ne and drl.e' car, be easify replaced w•aut char,11 the 
jummarres· 

. Wh.• 1.trnp,¤,e• our cita appear-,ce at n#lt Due t© Its **,Cle00. 11 ®Ow; you tonsduce light 
04kft wl,le it,11 g.,1/ peop' w. they expect 

ROr mon on our LED foac Nght,ng,olubors Pe.Te€ontailack Ca¥eon PHILIPS 
*k.carne@phill/.ccm. 083 629 6746 or wgtour *4 on M,•v »Ing.p//.co./ senseand •implicity 
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The importance of markings/labels in the 
electrical industry 
hy Dennis Mokocro, rbeolwore/unic,col,9 

Wrong labeling/markings were idenlified as one of the causes of industrial acildenls where properly is damaged 
and/orpeople ¤re iniured orhove losltheir lives. 

Labeling/7,orking iso legisletive iquirerren· Dangers ol wrong orinadequole ge ofier tne Fc .,11 on the lirle w.,S ider,tif:ege 
tobepedorrreoinever,el•clric/•4/·ic' libeling/morking and repoired. Tne old &2woged :witcfgeor 
made It Is 31,/uloferl In SANS 0142 aid 0 Hnplan,/powe wes ihen rrode INe, oofuges s-lchin' onto I fc.11 
foims pae of the visual inspechors fo be The 

* Dimace,0 swilchgear exp old, Luck 4 Ihere were equipment ond/or propely 
padorned upco completioo of on .leoncol no iluries 

I ..An/[in/lories' 'f life prolect, or offer completion of chonges 
• Loss cd income / 802 Sgree, w,i, 5 Jbs performed from an ex /,or sling ins-ollal on 

During mainlerance thus is nor·nally not • D,5·urbed ser•,ce delive./ The min,·suostolion cought fire b / Ihe ring 
done• eipeciolly where 'he cus,odion Nos • Jnplecscni 5,tuoliors lor diells m swilch tripped ar ihe substotion. The 
fu I lime 8taff ••ho perform ma,Mince Th' •Funds for redoing *he work W 4 ;den#lied os be,1 5/ /.minotion 
will th'Bend up socrificing Ihe soletyole • Loss of 'for/'lion on rhe min,·sub,1/,0, ·hal caused let re 
same moint...ce lim The feeiing is tiof I W'ork stoppoges Dur,•g power reslorchon, the same coble wos tke Wmisor will make suie·hol /•eve. 

• /0/e 01 maher,uls e g wosiod dough swilc.ed ondueto w ong lobeling. The min · 
is done ir Ihe network is dwain the proper during b,kng 6-ot en *Bioded IN wo, during le night ond comple· monner, which in pectice Is 

• Loss of 'usle. and "9 0/Im"s who ,vereon d/were nol true 
ar©Jrd. and they hod ogoodcleoronce from 

3 lobel rreonsto 'toch loon obiect a ma.k Labeling/markings during the min;·sutstoton Fortunolei¥ the people 
loir:dicale,1••onlenlsoro•iner'nip, Toma·k maintenon•eorrepairs who weg c ose b, hoc been given enougi 
meon• k) spot Orsc•"h o su,face T - b'ings . Durnng main"nce o•d repal, work. less ·ipoce from th,9 1-,ir, subst(,lion 
us to the crk•ic/er,slics of morking/obels. A (menton,5pJocedancomplioice I.%/ 
|abel ©r morKmusi be cases the moi, igue become'lhe t me to Conclusion 

be loke·, to m*ore Ihe power 0 Per,nonente g ,crotched.rengroved 03 Lesgons 'ained 
a surfcce o In mon, coses. label,92/marking is do•e 

onatempoe bosis, ilotol. . We ne.4, lost c subs,01,0. dle 10 • Legible, 
• Any ovi lible lobeling moter ·01 5 -sed -4/beling 

• Ab//SUIP'fl •Or/cl....r eg m•rting pens • [abel,ng/·nof <Ings must be updoted ond condilions 
• N. compl Ince cert,1./te is rormcll' verilied timeouslY, 

' If •he lobsl is ona separat"iece of prnvdedespeciolly,iheretheclien'dz i Nobod) 5,uuldwork/1/Mitching, il n·ale'* must be fixed w th© pernonen• repair A rk pers Ya ll,+ rraleriol where one will need lo use a toal progiess 

• Lack of knowledge 'don't 1. or core o 

c' 4 brical ing moter, 'I + rem©¥ et. • U.Jsed switchg€ar should be reme ed 
cm,ude<Ju·ing fepolf i·york [fO,r Ihe subs•.hon (,rce ,•c iongerirr JS' 

4/ings/1/els i. The eec}Mcalietwork ore • 
used ,¤ give ,•loi,iailor •bou,©pper* Cons®querKesof improper Signs//·Ing'[}olots,illch /' musl be 

placed on oil ul'u:ed breokefs 
equpmen¢,sed Morkings/nablescante erinad,quale labeling 

I 
u•ed ·{] 5how Ih• t•pe 01 coble, Ike size, Prop. It,I 'beling mui ll.....5/ 

Ai Signi' subst.* hype e· e,•u,pinent LI supplies es well as Ihe • /5 nearly losl un en'ployee who wos 
poin· from .ch ,+ 16 co·rected On m,•i· We were busy wIA replacing old Mitehgear. sup•os®210 remove fhe cover ot'he 

term,nolion 6=. a'at on„ markIng ond looe'Ing is ,ed to The 'obel on 'ha old •witchgear w• elt oil 
ind,cole the primo™ urid s.caridary supply ihe old dolloged witchgeor The inol* Cor,lad Deir 6 Mokoolo, 
point 'case/qrgleer.¤nd·he ••udas.eli 'ppened Immed,ole[, af•r 'hacnong' 01 8.kwo•e/un:cipolity, 
Fef le sake 01 Ihls popei. I will ioncenlf/e sh ft. Ther- sa ring mir swi/1 / i.li nod /015 290.2772, 
0,/t•se./.specls tripped The foremon ordered swilching lo be dennismqi,polokwore.go, zo 

4 1 Sign,© •uLs' 0 F:g 2 Themihi·•D5rorion,nBow leet 
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Optimising health and safety management 
by iob task to risk behaviour profile matching 
by Dr W du, A.,SAfTEK 

Orgonisalions inte electrk/engineering environmen' do no' always ocknowledge risk f//ors reloied,0 specilic 
employeel' predispos,lion for high risk 1/king behaviour 'h/' could have a neggilve i,npe,i on iheir activilies. 
eather, organisations concemrate on structuring their engineering environment a.d activities to cornply with 
health and safeN (HAS) legislolion in ihe belief thal such compliance cauld afford a gu/rantee /gain/ incidents. 

Theunlor,unotereoh istliathe individuclho. Urlairoble limon bel·/viour is c rro,or Hum:nr, ls!:behovi©Jr sdependeltonvoriou 
•hecu• 4,intenli/ra||yof i ir.intentio.olly. o tor·lbuling loclor in ¢ccirlenl (cusorion 5 ,/ pu,ornrk's su/ 06 thed,limences in #e 
co Jse Ihe greates' impoi on HE siatis,ic' undes,fable rl' taking bellailour 5hould Ir behaviour of genders o id 'he view el risk 

moraged ind iker, Inb accou,/by H&5 +o ore.self and •o others Wij•er The 1•nve been uppi£-cli M I•,09¤gIng Jabit»|dies ir monogement Swen15, bu- le untonunale ... lo show o gre*r dinererin' Oe.een 
equi'Mn· 01' re/,culullon 10!luics cre '° reoli·¥ ,• thot ir inis' listi:es provisio, iS 
op¢inii. desig,icriteriow,tnohigher per50,•landgeneic,!Akthormeveducing fodorof ••,decnlylortbpmonogemer,tondcon·rolo ,1,e u€en qi,i*e lorge gerde, di.tnce in sufel¥ i. monog na foull ..ditions nomerto Il'llet .... '90 lit the impoa l· rotiogsolgene.0...... 2002; rendersuch Poop'e equipmenls¤fs, Tie mc nlene,c• .inonbehovicur 0-/ LJSwO|IY more concerned obout the risks ond ™Icli.,On of eleancoj engjneer. 

Althoi,gh hufron t6•1• e•o• carno, r• comple.ely io ofhers to thems,1[ve5 (•,eberg, 2002 activilieb ,-ve,JI•,Jys Ii¤d close relot c ons"P 
el m not/, it //JI€1 be icenlified ond corredly wil HE, more 50 thon for othe·e·igineerir : delermine whot motivates c i ind.dull to 
Nxged occordirn I eoch „idividui'Js ri' activll,e5, duclottte high liT•pod fll;wreslhot lithe, inlerdion/l# 'r uni¢ilentionally behove 
laking.ofile TI. sonpeoper/cdelokke 

such 451e,n6 noveon pl¤n,cnd e./rne,11 in o •erkin risk luking anne, 1heic is o need zerair nsks L,der certoin cul,dbm cond 'e orid 19e gieoter p©55161111, for iumon fo•lihes I unde'll huri,0/ ri,•1•volional one'Ys,I 'pt! t•e•e haveon H&S •lonogrrr•nl 5y•ems HDwele. 0,2 .. Ircm.nollagenent has According to Domingo on,1 Sonhcgo (200'J, ig o key componer• I •lar*,ging olen=Tio•c• 
/1,0/ heen / provide /01 9 ¤ ic procedure. Ihe *I/&%un' of •1< c pe•on h leco.d ral<exposure 
Iha• mul be Ioliowed £*0/17. Info'Linolei„ lu take dependl noi only on,ip•erain,./|50 
n the elocli c¢I eng,"eing en'ionmen'. A mode! ·hol includes melhods to Idenlify orlihe per""s risk ,)referM" 
due to 0 n.:ostly continuous allering work hoec c rls< 1[lk ng behaviour Prof les Of 

•en i'Jo•ening •it'JOHoos, people beheve 
environmen·r flied pfo•edures do not hold 05 ind,v,duak C'd Ic Inonoge "ch choteentlirs 

IC prote,Lilhen helve& p5ychclogical•b,den,Ing loa much relionce 5 *ced onlheind,/ual 5 / limit /e nego•ive impoil, wilh iniproverne/ 
I, iple/•op.,tualiols, P. 1,/logic/1 den. is Cornmete•ce•ndinsighearc©fre'evaluotion in Inci*.+..is required A •de, of 
vp,y common -s Ilie 'sk betvioirp.0-ile molchirm fc high risk las. fiTN moments oi o 

anc cacision nic,k ng. Vie whs. Deopre find .re'enled ao;suring and benign is 

.coiding I Navore •20C3lf foc•§ 01' exulnnohon• for 1hr cues tl ey spe smell, ond 
h, mar behaviou, rother Thon .m p,ocedures Lilerature e•en,lew heur Avoiconce e*pl[]Ins why c person * 
15 loto i,ew lat,reof risk maloge,ner'·In recogns 'g the threat a, d spends .,mel'U behe,iour iong f.Jng inin,res 

1959, •lel,iricf• iilroduced Nvo v€-5/,•I ,[Inanrlg Ille situalion IM,-chell. .• 
=*44 •id con'rol. /8 -giner ng Humon oeho¥,ou, relate510{0".5 afectng 

T•e roleol u•Li,•enlional Q•Tion' I. incident' 
vi-end/ehilinon re,ali-vipw The/frn i psychology, sociolog' cne thon*hropelogy or as Sigmund Freud noi,ies it, uncunsc.ous 
•Inled tc the pi¥•ol couse5 01 occidenf5 0{ hurnans lildividull hurl•c• facfors 

irM. is a foclorcortrib,it,r,g to incident3 '©t 
wh le Ihe lon•,r required humor oction I ihot offect oecision·fr.ing in kaking or 

"re " I clici's taken nlo cc:counl Acm ding be •oken Into con'ideration 05 r.os, of the '13 /fing risks relote' t© 00#, Ihe externa 
10 M,Clellord ,I 985I Fraud s carly work 

"C/en•, recorded w.·e Fe'g·ed / humori 50,!0-#mnmenl as well osle i,dividuo"s 
showed /,ck (20093 ind cated 1/t peoples' m©Nves toT whu• fhey do beliefs. Mahodevon 

'a,1 J,e. 
human ..cur .ctrerns ./ . choins ir•e•er,daylife•lolte'un•on5cicus H,mon 

The risk need foro/H„rer· *prooch" beheviour murag 'g #hal / bind . frorn achieving 11'us irvolves our gogi. rr•re •non mere 

HAS ierieled,ical eiginee. r, envifo•menl Mohodevan12009 s,oles'hol morriho,0 od'onorirrpulsas. 

wd theocknow ecgement c le irnpoctlhat hundred ye¤rs ogo it wos sold Wwe hove The oppl cotior 01 hurnon behoviou•I 
incorfact dec,5,ons rlode by emp'[,yess, due b nothirig to b„b/wchoirm. Now the chains ,odor5 reg Jires on underslo nding of hur?,on 
d•Fere,iceb Ir, 11/,duols merce/*n o• flm. 5 ore, of course. n©i of our hundsb/#thi c/01 copabl/,05 [Ind fo['ibl INes 5€1 (}5 lo reegq• 
r,dicitive 0{*'le imooclole „dricol incide'ls 0:our broins' Ihe re'lohen,11,11 bel¥.een •ork dencnds ond 
The need h {unher emphasised b, Vie un,q Je According 10 Slronks (!994), nvmon liumor,copocries wker considerpig human 
ervlronin„n, 01 eler,riccl eng,eering and De.•,ouroolle.%.eling H...ce// crid 5•sler, pelormance The ' rn J. tr 
Ihe diHer. ces i. corroetencY requ' emei. 0• a wide range 01 is5ues whi£ n nc|Lrde, bu• eliminoi or mouce #he ihonce of /wse 
for rilk •denl,litalion in rei#. 1. humoll behaliouro. arenollimited' oulco·lies which con leud in 
.en;or¥ and he/islic krio*[edge goimd by , The erc epluol, pill¢o ond mpl·ol Aorrninroughurciden15 crchronice,peburel. 
9/lence The Influence o' 9 diverseculfura copo&,Els 01 ind,¥idL,¤IS co idihons od•erse to heoitn •Bellomy, Geyef 
Society of Sow,h Africa, and Ihe imp•cf Ihi ' The infl,;ence 01 equipmei, Ond lm Or,C W ilSOn 7008 . 

W cullurol po rod,gms have on nflue,cing de•gn or, suc}· peisons performonce 
..• ...pa•LY behcve5 

*.Il d.cision·mak:/ ·u•he, reo•ire o I .e orgen,soliono' characteristics 'h" inania..r 

differenl/Por¤och/mona 9,09 HU intl /nce sw• h ind vid vol behavior •ho•would mube 4,1/ Ir'iul¥ 0/ r•hef •¤ke• o n. 
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.. on I parson/1 eGIi.ation of .'cull¢n 
* M horn will be'l' 4,m Indly,8601 6- 1-tworl„01aledh=da•p=e 1 1- .ing behc¥,our isin·lueoced b' I person's 
oycholcgicol ./ Phys,ologkol rn'ke • 1.....d=*nm,1//'a•6 • Admin & mallagemell...... upi .s 

• IOD-igele!*dtow,kl=d. / 1{&Sleg,SU•10,1•1,1,0191• well e env Fonmer+01 Irll Jances. The tehov ov · 
*A 10 Pe,WI, Ir/lal I Er*eer./.1/5 

of ¤ gro•p of people loking r,5•• is inAL,enced I M,1.* In,9,011rner¢• .c,9 
b¥lhe €, indivi'Jak inlhegroup ·fc.Eertheir .Ih.h/'•al'hased' • Pe™•IdF•Mee*-equ,pmem 
bel./lhegr06Ip CS owhole. 7 • Jobtmkr,k•, • TraJ,Ing 

• 'pB·• Individual risk loking behov,our is aff,cted 10 • Pen,- c r. le wer# ·hct the Indi//·s *illtle, 0110,v him Incor,ed 

codo nactiom Navore {2003 indicated,hot 

obililyof those invol•,d orcr«eoed hyinc!der,ls, »00·requhd 
,•respedive of boundaries <4 { mak' 

liumanenor 
Humor,H&Sbeh.....ardE,/.pro. *= 

inyarious leg 'la!ion, hovethe oimof crecting Whul 'll I Wimk,-1 
proced'res /1 will Ilmil or prevenl ony 
ellhy or unsob acts Smallwood (200/ 

= 11=.11 Em,rl Cnminal P«,;ei.ud 

//les thot undemoter divng occidents olkws •Ilter,1 r•Wie•aid 
,m-,somale occur/ becouse dive/we/sowe l lined 

/1 cape* 
n pro€edures/hol obvious, smple, grld 
immedictesol'Nenswerelorgot-or,grored 
Pfofessiong, m, when.upeeded by o syslern, 81=St ':It=& 1 | ..... || G-ng | 
clouds an indiv/uol't initiative c/d iudgmen·. 1 == 11 I ter.a'= 1 
-he e«ect 01 standards in cortfib.ling to 
ir<idenls 4 cre/ing conksion ond imi,ing 
'com.on sense",s not .I• /keninlo U L_-_1 

occo#,rlegislorion. The,nifio coproach,© Outcome 

HU manogemer• •.cs ¥ho=•* * 
monogeme' of Ihe phy'col en,ironmenl could 
override human incompetence. 

Ir Ik monogemen' is one of behoviourol 
f,N,nage,len, Ill.#/ bel.=.ich , 14 
lisklhalneed, to be mo,aged (Novore, 2003•. Fig. 1 8•,is 6, 0 .de. wirl odd.es. r,sk b.h•.90,g 

•rception 0/1/ 

S»berg(2002)indicole„youiskperceplion,s orayoidthe:ifcumstancea *iskenvironment humon failuros Acciden/ /recoused by' 
mqu#onolenolor Theiadge=olthe poses,Auco,eond/ohlho/20•5ioberg *ornic,/mada/://tors,nies©cialond 
s,/00/Iwinelacluolone,hovingoily l20023 Fowid thot high·n/ takers •re phw=o-enls Ihotis. cheroderlitics 
ow/k,loho/hiploon/motion/Idimens,on .m,Y found omong those who hod /1 of thelndiduolandthe/rgalictionoswell 
such as worn. Mlh non.proleisioncls 'hi lowes' level of edugbn Ir the conte*1 01 as fec'r,cal forces Ihol have " in:luence n 
*ture of risk p¢fceplion ,5 greot|, off«Nd Eonslrutl,w •00/ers #F basic education sich environmenls. 
by the jewel of 'he r sell.osiesm, 0 0, how c,ily, il i, u,sunred iho• ri.k tok i V behopiour 
competent ihey corilder themsele, and how .¤nager•loo•ooch lo i,iraried behcvrou' will ./.r,1, nole, Tnis ••rre|lion be..en 
Hie, est,·nole Ihei• own skillsl. .h©se who ore compe•ence and risk i,ng betioviour Troining is perhopsthe inustelle,liveospealhal 
ulicmrl.In url do r.,el compele' generoll, ind,cofes lock o{ knowledge .rher Ihon in•ent = I'lluence ard r •cr risk toking behaviou' 
overe/im/e nk Nere:. 2009 cn Ing cne ¥,culd he the mos, 9/:0/8 d W 
8eho,1¤ur is linked to peice/M 01 risk organ,5¤tions con use io inlluence,Dciden' 

Theicuseolocclden# due/0 
Gstrou .,hoia ond Do, (20C8• lound thottne 0.00 Cholle.ges in #roining occur becouse 

human error 
g.ler le ind:vid'lls perception If risk the evan wha lorge oillaun,5 el money Mollo!»ted 
highe.thel,kelihoodolactionto/uceth/' Fxfo„con,//ing,©incraenis towards HINoining, inonage,sohen do nol 
ri' The, propo'ed thow 'e •nle or Mind ond con:,der whether ornol troining pro•edures 

The, cond,lion 'Hacted ihi Individual's fr•pad of individual./laking e,9.0,/ behaviour, end prwommes ofe appropriale lor le 
Intent,onolly 0, due to .i. behoviour liegligence. is I one of people balng irolried The ideal opporlunily lof 
Ihe main c"ribu"ng foclors / incide• s li mono/*Alinle...ii, osindiccled i,i Fig. 1 Thisissupporled 6,yev,dencelholhapp,e, *anal/etheimpaeondcouseof humon 

dec */Mibepro.ochwebeiorelhe,/wid/' glor Inck terd lo be I" ri,k ieeking erro•, secio technical failures 're inhecen, on ,•cor.ee high..sk decrsions made i. sillion'wheie / me./.glul los5 acs 

ma, I I. core 'human p./.mance ./.I 
dim,re.h thel. positive emotional stole andindirectl,ihecouseofaccldenis An Bie•on ai'•emof,4 approach '0 rroroging high 
(G.cl,Jnl•,eler. 2005I (2010) indicates thol ille Irodilion/ M beho¥,our view / 

plow • avoluale, c.ass,f, aind .olue il•k ./us,ncl occidens re,lers thal •ccidenhore Altern,o,Ne.*Nveli'•011510*'Tur,Gin o""s-M 
offec' cur deciwons to i.nore. t.ke orlion clusedbyte.hno•ogi'.1.,we||'sindwid/o| .6.hly,06'wouldbelometchond'pli. 10 

1..../.---2012" 
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•,11-lonoll,b:a,kl,Indl,Iduc,Ip,•116-* •r • the copacit¥ for w*Ming "ch profiles 
-- Accep,obilily '3// acco•c ing to the propsed model in Fig l. 

Indl.. i il r sk beh,lvi• Ir p fot,le Jobtal.•txprofll' 

©Dlimum Job lask.10-Indlviduol proltle 
Low malching 

Avercgw 0. imum 

•blimt- The roting index aims *o cuant fy ·he volues 
HIoll Accu*!I re ateo to lob tasks ond ind vidvol pililes 

where s uch nolhemolicol Index will give bener 
A•eroge Ava·¤0. Cor irnum 

inatchillg ollhe d,Herer,1 profiles as pre5en·ed 
•DW 0/ Irnum in Fig 2 
HIDA Uncccepiable 

48 ,ob losk·to·incivicuol profi e nctching 
Hiah Aven,0. - 0, sbewi, in hopable - Fig 2 snows that optin'vm iob· 

*eNable to individuol prer,le m/ching occurs w,/ on 
& 2+ Accer•obil:4 jeveN o•joo of low,r,dividual m. risk·loking bahuv,09 •o :ndiviclucil ,ofire index moc4„g 

to a high risk io, los€ profile walching -he 
unacceplable •c.ing would pose 1 0 . 
In prof le motc'ing / 4/ wdi¥,dual ns! I king 
beha'm N high orcrefoge risk,ob »sk 

hg- In •e Ind•Idu• te Job - rn,tchIng 
Job wk molihing 

1,•idual 

1 
Job task 1 -he model proposed n Fig 3 01 /6 risk 

task to behoviour profils moiching, 1 
iwolemented, p/vides an ideal opporlun,4 

A E,-Alalndi•dual,ink /0•le B Evak,ateloblesk„4, proflle for orgonisatons lo lo•ier incdent sta·istics. 

Renrg:/ex #cr,06 *sk Competency, Piramelerof Ihejob hk 
knowledge & experience -hs ra•ing index for,ob loss. indi/ted in 

1 Fig 4,concerdrotesonlourispectioccording 
to por.„.elers al/I |falling req•,red sloll *.•pre./Irlsk.haviour 
reguiemenls and phys,co copoo i 1,0 the 

22//I'll/ h,•tory 01 /b tosk pebormonce and the 
| e.pliee'lu'll...'lilon-molulg 

P+Imetri,te'/Ind The higher the risk invol* in lhe 1/sk, the 
e•al-tlons Decl'.mak....]red | Inare/-.....requiremer//Js'.Thi 

proc/9 01 recru/menl begins when,ew iobs 

I Cie@le •ndivldual.isl,-*I 1 are creoled n •he organ salion or when on 
Create jobtask #pfo. 1 exisling designa'ion becomes vacoli dwe to 

*·er orre•i,emen f. The ro•ing index con be 
oblaire' 

Rate by Ihe To,1¤w ng lormul indi¥idualmk profile: Ratejoblaak,Iskprolile: 
scale 1 t. 5 ecak,lto' 0.-P,·w)+0,·w)+ f,·.1+69,·Wi (1) 

w•ere 

<IC Al'. Roli,g •nde*lor,obta5' 
Jobtaskloindl•dualpro. r•tching 

F Par'rneters ond ./ining icquired for iob 

5 Staff'eo:,remenlsurdphys:20 copabil/ 
. 3 rren.©del·,ob Je,• roina,vdul. ri=hin' flrisbtol 

[, Exp,rience reqi,red /decision molong 
ic,viduals / correo losks . using efleeive the f ghl person lor o speofi. Insk 5u' for,06 Insk 
HRe,/it,se as,Ince ord lechnical lob r/k molching should hoz le competerce of H. Iii,log Of iobfosk perforrnonce. 
fequilen,ent knowedie. Tne Drobobility lor thepersonand Ihequonlitative ,¤ueolthe W· We'll/[Prl „sk loking behaviour wo• d be lim•ed in •hol tosk in mind 
high 0/ behoviour individual deosion lo acl Eon· 1 pro•,des o roting index lei job tosks 
corieolyole nal/|wo,s a cleordle,Ce, esped/|7 Addressing risk hehoviou, according lo sperifit risk allribules of 1 lob when the indi•,cuol is exposed to unknown Stages d H&5 lask •9eralhevalueof the -2 m ¤ nogerne / required aue 10 inde*us will, cole 
1/rios or Iere immediote decisions should 

nsk beho,iour ve outjined in Fig 1 Ihe r,sk il,/Ived In pe,fo-wig o specrfic,ob 1051:. be mode by/ecop,/ seleclion of individuals 

dh capocilf. Due "lhel,competence' make The air, 010 rigk Foling 10, a icb task RoN'ginde' for,no,viduol,isk behavia 
appropriate deasion! whell exposed 10 9,gh n/ mo/ * w i,idividualorofile,sloobt¤,no p•Wing IRI) 
R incident: wovld be lin· ,ed 

r.iolhem"colinde'thotill reilecithei,51 The rating / 'he Ii,divid„/I „k behoviou' 
The op#Mum scenario Is lo hove the righ, actor asseciated wi,h each /b lask o,d proMe :s the sum of compelency of ¢he 
lools lor •he fight 1¤56 or. In olber words, Ille Indly,duors n•k pr•{Ile thot will oiloid ind,vid,jol plu• ·he h,5t1•r• 01 Fl•k lak,•g 
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be. n'Ing lolk performonce p"s 
Il•eoctcorncolipecili• psychometricles+5 Highrompete,c#fran' ligh 

he "fing i,dex for indi. duol risk behaviour ./ro•eler*.in,••rO•LJ•f,d A,erog• compefor=d Mediu• 

profil,g Rl),5 dete'rloded by: P gh i·•l,peteMc, d•ond Low 

/= M ... P ·wl + l< ·*I (2) High re-•petenr• •emo,d hioh 

where H: H•,0,y oficb 1••k peitoir,Qnco *.erc•c-pal•n<¥demond MO•iu• 

High....te.f, demoAd Low 
f<i. R•ling indw lor individual risk beho„o·rf 

h,+ (Grnpe•c, demor,4 hiDh Profile 
S 5/1111"Imme•t•ur,dph•si" NeQe compe,encY demone Med,unn 

H listory of Ii'idulcidenls reloted to -p•61. 

ph task High rom'e·..c¥ ..ond Low 

High,omp,re,Inond Igh 
P /'chonielric teling /{Ind./.I E· 'p®••rice requirnd for de, sion A,eroce con,petmn=o Medium 
C:Con·pe'encyotir,0,9,diol. ** 

High compelenc¥demond Low 

w. Weight ollocction Ag. 4· Weighi oL'or•lion ror voriowe• ie'r,•ple a sned/,c joh lo.h 
The weight ./.cold to eoch yariole, Is 
indiccteci,Fig,5,depend•o,ithe ·ripcncip 
oil·rea d'e I the 'pec;fic work environ mell 32- '' weight ..44© 
Conclusion I gh conpelen" demond Hah 

H. Hisi•, 01 ..en• r... Jo. Averferompe•ne,emnnd Maile 

plqlot.e:.2.ZsUbe 237ZZ 'sk 
High compe·enC, rfer,·ond low 

c€ount ard,ro9oged in wo,s Ihot ron High<ompele,r, demand larnlion.ail'll•d 
410' 4 profiles 01 ind-ouo,s H'S & ./hom/ric ·A.t,rg of i,di... Av'i.go {=Wercy u...n' 4 99=hom# w 

'B:. de•••0©er 00/gernert :on rio longer be seen as Pgh•©.npelen:,demo,d 
e I.logeme' ll.viron...01 •0•fors Hi,h comne-yl Am©9' High 

only. /1 mui ois© toke •to .cown# 14. C Cor.fte:'C#Individual kn,e.orn.le-demo. Me£•um 
crltic/component of ind//al be'.lour 
Such conl nonents - ate 4 the [ap¤cl' of •owcomo-ncydemoM 'OW 

r,fluencillg 'rident stonse. duet persor' Eg 5 Wegh. i,occhonarv•Mab.©Frisl:60rououipforrj' 
decl•,cr,s made according / beliefs and 
......1 profiles Orgon snlio,15 need 
ro employ ongoing assessmen' procege& ir 14] ASIC.I. P.. en.,ronment.sofelc•i.. [9] O / M'Clailld Hurnon//ti.lign H.,vc d 

wo/ing lowofds (Ind die•ng iet gools 0• O•a clima•o An-ii9 1he •Il-/. Ua=lt, SCO•. FOren•/ 0•d Compliy 

trgets Such torgel• con onr• be gchle•eld i. ./..%/I licrdeal'. Jolinal . Lon••,.Eng!¤•d,!985 
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exper ences Al-Qudoh ond Al·v.omoni, Mo.. Me'ropolilon U• •ers,4 'b,3/ Journ. 01 /*in•r le· ou.nol: 33,1,0/ 
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Low loss distribution transformers in a 
South African context 
hy G Sinford, G Jolle= wd S Whding Powerlech -rondormers 

This paper provides an "Alew of the importance of losses in a *ribution transformer. Current distribution 
ironsformer loss spe<lfications are reviewed and an evaluction 01 ihe capitalisation lormulo is given with regards 
to lourullit'les. 

Sou,h Afficors Dowe. sioho•s oreundere/reme 150/h /ricon Bureau * Stn„dards, 2009, Ihe Ir-fonrer 16 energised where rhe load 
p•sure In me low * decades Ihere has Edition 4) r,(mplwn component log 104 5 propo/10001 to the looding on ·he 
bear o conlin•ous increo•e in load demond tronsforner Lusses,•re broker doe into: 
....¢ a significan• in•re/se in geD/ration Nvrood Sss 'NLL) -Tie adive 00*•. The Ios5 cos•, Fror• Ihe lodors Fl ull olled b, 
Ccpocig, Relef of this pres5ure con bedore cbserbed.hanor"dy©J,¤gell'•ping mecon,pofe9009:es.omaddedic,hesojes 
Ibrough bu Iding new power stotio..:r./h is dge} ot o rated Irequency Is opplied poce el Ike offered tronsfornler lo colcu,A 
o length, end ve/co/1, e/rc se. This in e ffect to the terminol. 01 one o[ the winding„ Ihe osiocioled Mecycl cost of the loss. 
will sce 'rergy lor#5 i.creose drodically in Ike 11 eotherwindIng orwind:ngs being M 
shon 81+ ond The typ,col brmula ls,8 lollows. fo medium term in on olterrol ·o •ecove- 

1hese cosh Avoiding ttle ,:06' 01 i hiepgrode • Lood Josses (L) ·The absorbed ach·,e »lcosi =A F . ' '/1 + Ftxp 
M pogible 0/ ihs co/, con be cor·rolled /werotore tadirequencyond miere,ve 

temperature »e 1 1.'l ossocieted 
b, wher. u'ir, ele:Iric,4 eflaclively ond efficenllv with o poir of windings when -ed 
Allhough le cost of new po•ef ./len' mi, c/,rem {,op/ing <urren•) is 130-ing A - Costof purchesvilhetror/om,er, R 
belne•lub:e, Jgng ene,gy more elf cienlly I.ugh Ihe line lermirols of one 01 le 4 = No.lood IQ•ses, M n Ihe iii,e. - vill' allo- 26,1 he lead lime 10 -rdings, and Ihe *erminols 011•e gtner 
build ..neration copoll f,quifed. In on ¥.Inding 're shorl circuiled I defined in P. - Lood loss, k# 
oltemp¢ lo gurb 'e mci,murr der,lind on 'he IC 60076.1, 

C - No·Jood loss loctor. RAW 
nework, arlergy /ers have been requesled to The bigge/users / d,sl„b,lion fran,Formers F =Load .s 'clor, I.V 
useelectr elly xilh due coulion ond le nek# ,n 11,8 5outh Al,con Inarkel me Eskon·, loge 
eflioency is being Feviewed man,•,pollhes,.1,1• an/ luise Induslry Eoch u// 405 diHerent c„cum/orces Ihot 

Theseuse,jusuollyhnve'•le!rowild•ribul,on Act-heircoslole'ednci•.Piwmole how Thev are uno•cidoble losses on le coun *'s 
Minsforme, specitirclions whicti use Ille close Ihe u'ility p to generahon determineehe elecincity *ork Lp until receitly losses SANS/0 94/ed losses as on /xl* amount 4 1he co/•/2 con be Inbuled # 

were of ,05,gniticant volwe doe lo lo•, energy mo•umum logs. tfanimiss,or, dis,ribulion and markup m 
cosls and suffic,*Al genergtior, copccity. 
Slal,slic, re·veal 11,01 10„es occurrn,g /n In /dmon 6 Nhese •na•imi.fi, con,pone/ A 41;Ing moy decide ic indude 14,1 i Ds' 0/ 
-sforme-lou, idinger,1,¤n, Iranimis,ion loss,1•,oropilelisotion for//0,3 sometinnes genefation feplicernant 605ed on Ihe load 
anddistributionneworks"countioron'thlid spec.lied 05 on,xentive b lhe 'ron'fo'mer {011'st plan This will show 1* unlilif ty 
'flhelolaleled,iur.Irklosses Therelore, 5upolierlooller,ronsforrne,s¢holorei'Imised coll / reducing osses Is le' ihon ih¤1 of 
more eHI•ion' 'rais/rn,ers could produce. I i·•?wilh•he,os•oleJect•i,il•opphcobje. A buddi,ig •ore gererovicn Th,3 being !he 
feO| COS! Dings 4, €QnSUrnerS, an eflecive cos· is gwen loreoch componer• loss in iond cme Ille Invaslmen• :hculd be in recdo<Ing 
increose In le copocil, avoiloble and relief 01 /r k lowaft IR/kW) fador los.sof Ifans/n,lars Folherlon,nves.g l 

gonerotion Fcrlh,5 reascaloure,flereril ut,|Ay some oflhe pressvre ohgeneralion IpociN These ./ors give'le colol the ene.. .. i 
The reduction of lood on curTe•t cool 4!red flle fronsier 

co%' of e·.. U ladors oreto n ¤ne volruge level be c Midered wilh •7Lng 
to the ned 'n the tror•orrner The differwce Co•t.cto/ Where no' speclfied. ulilit es hove gee/tors will ols© eleclively reduce 'e be/een Ihe based /0 component cosls, lood cos: 1*tocs und on o lile spo, 01 25 /03 

ggenhouse gases producea by lesat,pes / 
no lo•d losl is Ihe looding loclor This .5 ge.,ction unlil ren*.e types 01 g energlion U•il.4 1 uies,hefollowingcost factors,nlhav 

con be ins/led beccamloodlossesciathemoslong, rapier,60,(]ncoiculof.ons 

Cor,sideing Ihe ·or•ls ond vi•bility of renew•ble 
generonon, the de'elopmen· 01 iow loss k .€-, util: C I lili 2 UIR,/3 U./ 4 
m,rd/M·s / be necassm io er,sure Ihol • J ./ ' U ' Sol RIC Ta, TCO TCO 
thepov.ergeneroledbyrenewoblegener lois Ellic,en¢, 1,4 

1 
PU PU is delivered lo the nework eHicierilly SA- 780 = 0... u 3 1.- Review of dls,ribulion trans/orme, 7•_ _ It L , 

Fgal,% 
- 

..Ft< • • 0,94 0.94 0.93 
spe€Wkilions 

8,426% 0.07 1 7 1.74 | 1,27 1,1 F 1.1 0,99 
In ordef ta esto •lish where Ihe SA indust•y 98,37% 1 0,08 | 1,6 | 1,69 L 1.23 1.07 1,06 0.95 
is wil respect / losses i. tronslorne'.,lis 

98,4. .<25 7 1.€J "4' • 1,lb • 1,06 10,05 %:EL_ leC85•7 10 -k .'he cuuen• :ransibime· 
loss specilications Most )98,53% ',0 | u58rs spect{Y O'14 , 1,4 • 44 • 1,12 0,99 0,09 

0 

base •heif spec;Ficot In M Iha SABS 780 FO ) C©/Compo....fo,ous ..i,n'...mn- 

go 
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F., - 31 200 R/kW 
1. ----I---- 

F. =6700 1//.V •erunit 
1•7 - Cost'• 

Ulility 2 US®S the 'I. g rost [oclois i,• their 
0•pital,golion cclculallans 

F- - 56 430 R/kW 

Fi - 11 789 M:W 

Ulil,• 3 usestne following iobl fodor5 ,••heir r--h 
1.2 

cop,toli... t.,Cul/,On5 1-- L-7 - h---1 
1.1 

F., = 58062 R//W 
F. - 12 529 RAW O.J i 
Finally, Li,lity 4 spki•ies ass 'ocor, with the Efficienc¥_ 

0.8 
Mllowing oreokdown 5ANS 780 98 1296 9826% 98,3™ 984* 985396 

98 04% 
44 0.52 R/kwh ' 24 hours * 365 cays --Utillt, 1- Ut11142-Utllir,3-Utlli/4 -5-slik• 

'N years RAW 
2&.undlcos#.e*clencr 

F, - 0.52 R/kWh :; 24 hour, 365 Ap. 0,vs * 

N yeori x Lood foclor R/kW 

whefe fortrons•Frne·s. 

Up 10 200 W.A the god fo ctor = 0.3 

315 kvA ·¤ 500 kkA the lood focto. = 0,4. 

Above 500 k'LA le lood lock>r = 0.6 

Upk>3]5 Mle 66 N = 20,ears 

Above 315 kVA le [ife N - 75 yeays r'-=2«7=53• 
giving. 

Up 10 200 WA F, - 91 104 R/kW rEf--0 F = 27 331,20 R/EW 1 W. 
315 WA F• - 91 104 R/kw 

F = 36 441.60 R/kW 

500 WA F.- 11388: K/kl 
F = 45 552 R'kw 

Fig 3 •beripina,•'Ge'denhc,$,20091 
800 *up 4, = 113 880 R/kW 

F, - 68 328 R/kw cor,vened #emciency soes /no#•J,se/,a ,·irroduci ne, des,gns in Gmorphcus 
ef'acts or bo'h '"pone"s. tecirolog, B compor Ron al}ove cor.< r•r•s the ccst 01 

el·org, 5 d./.nt for difteer,t consumer'. A numbe, 01 de'igns ....rrpored ./ A second amorphous quoic was obtalried 
The specilicot ons olsc va7 in lomplex,•, . Pro ./.nc', soles price %d .... 10 'I ond inal.@ale 1/ .•*s tor 1/ & from Ihos' 11101 tus· specify ""r:hip m.irnorn Malculoled with Ihe di#Brant sp,Icerreiricned'bove. The quolewo 190 
SAN5 780 corn pone/ loss€5 to those thot,©•e cap,to[,sa'ion formulost »Ig I nnd Fig 7 Chlise spec, ficgflon , n•o,mer Ithe 98,3796 
" oc<aunt life cycle time ord Icad•ocle-, It con be observed thol tke :ales prce desfg,), sirrdor In sze 'nd 'pec/"on fo 
So does the gencial apprn¤•1• o evoluoting increasos os 'he efficiency of the "Mitormer 'hat ir #la compc r,Lon Tne c uo' proved to 

le lifec/leccs,with,heu/olocaplloi so,ion ' W '/OVes */7 moil co•• efleclive This pluves 
thai theco/ In chcnging des g,15 le maetlhe formulo work or should one iust work wi·h This isollribwledtothe useolmore conduclor South .ru' 5perilic/.ion does not .cl // area, r•re :M area, beHer mo.•ials ond m "Im mlosses os has been 'e /Bein 
he cos' of imporling in·proved nificturirg ori.orphauslechnology lechniques needed 

Evaludone#fheuseollhe greoll, Cosis 1/ Ihis lechn/l¤gy will hove to I ensure the lions'offi. lim is /(lucid 
capliolisalion formula be red a by cu·ling oul i -porlalion cosls. 

The sp ke / soles p,ire on¢ he capiblised 
To $,in' ily 'he onoly'is or.1 evo 'Ition 01 11 u• a· 98.26% con be *tribured con ols. be n/ad /.t or Ul,lilies 1,2 

10 0 

le copitalisolion 'ofmulo malhod. we sholl ./c'nology Ind 3, the •©tal cosl / change ownership colculalions 10 0morphous iype 
con,ider I 00 kVA I 1 kV Ifor,sloriners 01 ·•an&lorfrers indic©te le 98,12% lS the A poss b effiwncy design e 'eeson *hy ·h. 
d.Herenl 'osi level SANS 780 sper,fes no omorphou 5 example shows cheopeit 1010! such cosl c• oy.pership. a spike 
load loss.s of SCO W ond lood Nosses ol in cests i, lhol il is Imporiedlechnologycs Inhe main locusof design evalualion '10 
1/0 w The SANS losses -Il ierve os o OPposed 70 the locally mor/odured grn,n reduce Ims wl"houl conceir lor •he sole 
/aximum losses or lowest ekiency des,gr, orlerted des,gns Ihol don,rale Mhonalisis price bul nol increosing the lotal cosl ot 
forth'*oluation &..abee. converled SinceDmorphou'lan5former&cregeneraly ownership·rom'e SABS'80'aluelenthe 
irl¢o parunil (Pl) volues using the SAh·5 cosk de,ined 10 C hinese or Indion specikal,ons 98 f 53% eqi, ienq des,gn coumd be moliv/ed 
ls. bose .lue The coloolentlosse, ore there,5 In Id.,1,0.01 cost o.ocille' in for In tilte, 2, 3 Ind 4 Th' cour.. 
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Quion would msume Ihot the fi,lurces oc proved Glver, the Informotion p-wed Irtreav olut· Y/•6/ oval'Qblefort•soepnce//Blmoretnan•,e nusin, Cheop itisev'[lent'ho'cop'ta|'saton e//// 
fon,1/5 01 obuld¤nce of SA!85 000, 780 tfonsbmercosl. 0„d Aved#„iglo€&05 look after a, the. speclk need Qi 'he ,™,e„ 0/ 

u'll,ly gene.oting 
moybelheul,Ilnc·e,••Icfthe'*.... involved copucity hoa led lo un industry 

4• is 
he complucelit done .4 to dri,e ¢10*n losies / distribulion in dere need 0! 

Howeve Ihere shlineedstolodfveto me/SUre5'0 C J'QU #anslom1er5? Ihe&e ills. The risk howe•er 
reduce the inoxim•·n o ",oble osses in 'e !5 0 knee le·k reed,on to lock 01 'chon for 

Fulher ..5 Wlh Alrice, improvernent indum /·- increosing Ihe C 1)rolonged time, wi·h ·e•ecl to cont•ol 
c,Jbts loc Inuch. F,o• 1}ie volrn glvei ir, 01 losses Ir 

-0 
disfi,b 

fulther J+an reduce '05sesr Ino. rilee,jol5 car irdn,formers / The Fig 1 11 would 5,·etrr *101 the s, Inplos' -9 to do =e b 
putii. bean pmened [or lhedesignlhusil'•eosing•:05,50... an increlier,ki ta,„sioredLce-Irlossesincrel:,enlo[[.Thls 
iwelf rhe.n*imer •dral#/ollilrywoeld decreoseinnillim.,Tn'ossesinlheSANS'/ os,•Ii'hc5•ke'liefitth'il willph/# wacll.•%./ 
®t like Ihetronsfomier io grow ii size, *vm 103 .•IK. I.Isolion suppliers anc ul,lilie! toword: rec„i ii fc,mule to en•tire th/ or =SI The gro'. in size or' weighl could ..5 Ind u:Ilities qe• rolse,woreness. +hereore'll opilrrisoc 

trons/,ine.s Thot nieanthepole,0.plirlhsne,·dibeupgmded do lot 
4/ conf lie *ership,mprovemen'-hotcan t€ Induslry 

lo hold •/ clr•rly rew +fc,sforme' This •voild 'ocur made wilhoul g Frol chonges in upfren' csts 
even worecosls· Thedne forthisock»culd This will not bring 50„th Airic© in 1 ne with Relerenies 
lilenteoneleclhcl•,co*alish:gllertho . eljidency level5 asselbiolherintemobona, 11 'll,•le6,huys Bw,Wfuners„•i.•o, A•d 
ccsi {,1 ihe ch¤nges requi•ed 10 reduce |:sses i. specilicoll' boo es. lut will /150 001 spa •he logies• GANS 780 work,r9 gio Jp meeting Apll ....rner purchase tronstormers 1 .cre,15. •(}g,(p. 74• pnce of prelui•, 2009 4 

? r•/•mlion. /.clinicu' Ideal Cum• 4. %61* IEC ,i, 'his situation, o ne. -cchriology. 50% ormore 01 the curren• pnces ,r' one step 
depe/mgon the level 60076·'Poweresformen-//1 oispeclhcotior• chosen G-.0 

4*Ing the moierial ch"der,slics or I·,lemutonal Elec•To•chni¢o, 
9011 Comrnision. 

Impro,ing the rnell>od inglenuls. shodd be Gri'en *he 10/ thot me copilolis/,or Comi.10 
usedsolhoid, sueon•weghorecor/ined· 0,Jows for Buill' customer; w:th 31 .ih 

greoler naed ...... I b S..ids ./3 
780 0,5hibulionT,n•lormers Pie•,fil 5A' 

A .....gb 1/1,·livemont iii Ille for. of reduce lesses, this incre•enial opproohio S•ndoid&13;•9 Editionl 
to be I norphow' Ihe core type tronsformers reducing :90*Imm lohses seerns i' .01 Il] R Thn. Spacitalion 

best fer pole.moun!ed compromise c· Ihis time 111Qnutcctured lor t" Sou'h locaily or I Ic*ol s,:ec,Acctors dislribution ..orners up ,0 500 & 
African 

44 6*glheorr•incu&lachloi•y indus¢ry. •no 33 ky. Joh,]nresburg, E5korn g•uup %4rolc•*20i? 
ho• challenges The ©morphou5 fec,nology % Con,lusion 
'in f o|:K]ns of Contocl ore '91, bpplied r Goret. caa' whick S•Mord, 

The Scul Afrcon pled,icity Irlduslo Is inder •0 Powerl€ch go•,cuid widllis, log•ee•dre,ne|• |O.v Tronslormers, AC Tel 021 534 268r 
|oodlesses T..cknessolmecorerT..1 pressuretoreduce,*, feduceer,„910*ed gare,h.s/nford@p/onG/wmers.m zo 

di'•• i,•+ to nonale du,ing mciufrxluring ono 
Ihe ageing properties I orro,phous i,•aler,QI 
15 "11 quesil or,0 le An odded d,Hicul•y In 
inonufoeullng,slho, inorder,o,lhesuperior 
choruder,lics found on. ype lit needs nrin Stone-Stamcor 
/1 be 'coce'ged 6, anneoing the core,n e 
mognelic field The.IndIngsforle lior•lormer th, rhAd...47 
afe reclangulow insteod / found Rect/ngl.,Or 
windin/ arc not cs slring' cs clic ator dings, Logally 'forn o shor! circuit poir* of 0.-- Mew 

Coirently •he sources of amorphous core Mahufactured 
mol fic's are·' mr•ed k> t.v© compal e5 w,Ill 
0.0.(il thaf Is I graot deol .moller I.or Quality 
1rod,·ionalsoun_e,01••ehleel 
G,¥en Copper/Aluminium Ihese challenges sufrourding c,norphous 
Core ond le locilhol current tachelies give Lugs & Ferrules 
sin•,lor icsuITs on Iha e2reme capitolisotion 
Ca|C•liction. lis lech,ol# doe5 nol current|¥ El@ 
moke finonc,al sense. Th,s moy chon/ 5./d -:%94 
'he .81 of energyconli-/ increose 
A working group hos been review,rg Ihe 
SANS 780 spe[,fic/ion b reflect phe needs ot 
Ihe indus,0 as o // 

The groph €11 ilie effE,encies 01 different 
'nle[* i specilic*ns (see Fig 31 shows 
14* the SANS 780 e#•cieni ls lower Ihon the 
'Pecificalions published ir Conodo, US JIF[.n 
ir006 specificofens fGe]denhu,s. % V 

PO. SDI 1352, Edenvale 1110 
JHB: 01 1 452 1415 DBN: 031 304 9757 Cons,de CT. 021 the shortfo 1 l 511 rIng our genero'lori 8143 

el-cit¥ info@•tong•tamcor.co.za #*er co• of in,ea•ng 
and ,he i•,=! . •duce the corbo• pluduced 
t power plon,5, ihis s"'al' needs, be 
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Case study: protection settings 
management at City Power 
by j J 8.oririon, Dig Sile,/ B uy,sc. ond H N,u=, Ce jbwe, 

A cose uudyon the Implementalion of an iniegraled protection settings managemem system (PSMS) at lily Power. 

-his PSMSrronagesond,toreso||prcisove Lo,150|,dotedalllheir SaHing s on one ce,#ol con/•i,cohoa tiokcown in lerlis 'work 
ieloYs 5ethrgs .lid p.ru nelers Inc allows for bcel spfoodsheel -his spreodsheel kept a 'OV. sequence Tip,colly ·he 'darn er.leers 
worelaw franageirrer, *Ih n nie e•,echon ecord o/11 14 st,05/Nois in 'he nek' m 1.. Se#ings / be ..... i./.5 4 I. 
environrien· Trie rlew system Implemented end the ae,tings lor eoch boy rcloy Arls,1. "d teom'vil,0 wiltdo •lieupplicilion of scilings 
/C/Powerallo.s forcor!„16,6,colier wih parowelers werecoptuTed eq 'vwcurrent The spreac'heels//rn could 1,0, 1-18/6 
ina,•uloaurers•clicseltirM]55(1•Ure |to|so plug „/Ing ord o,ercurren, ·Ime mult pller wo/0.. process of kandi/ ove, 4+Ings ord 
keemorhisbr••reand,udp»,oFall Th• spreodsheet wos sloied nn a cs,11rn collinni•gtkallhey-¤ppliedinte-I[yll,ls 
prot- t:/lise'll . ne'«0·kdrivewn,ch couIdbeoccessedby/11 prOCSES*,Indled/egineefs„/4.61¢mms 

pre*,d an .#S direal•communicating••ilheocho·lie, by ine./ Mcdefr numer, o feloys I,creosingly have ofemail, pnoneer,/Felon rrore fu'ct,cos ond tnus, T'p'ess•s more piole'llon Thissysterns'+Accd{'iraslongathemalor,3 flcied 05 'required Irus fron· This, combined both sen,1/ with portia ev. exp-ling o• Rpoted,or, relo,s IM[d In the §,s•erm were 
e|edrica| networks, rece-,•les uth•ies b elm·mechan,col The storoge of sattings News,slems,ope 
reconsider Ihei. Ip,0¤ch lo pkileaor, 1, a spreodsheet oeco,le trot,blesome Cit, Power reso ved ·0 replore Iheir setting; monogement 11.21. Historicolly, w,/ 0/onced n•mer,col •claY, and IED, exisiing 

u,difiesh™ haphozord Vically slured ineirpm'eaan replaing fhealerele//·mechanica•rebys seltirgs monogement Byhtein 
with o new PSMS //is iolishc ono senngs,roco•oinationoidifferents•slems hasle Cu•hermo, secu•©f5ellingswo5 acancern 
following •eotufes wilhlmle'onoiecurit• f',2]Thispoperlooks 5,1•e •nycne civic am /e spreadsheek 

of how a ul,lity, City Power. ide/ified Ihereed •rid chon,e lhe serings os the, scw fit Th,$ • 5......flo,eclionse//solall//It 
/0. o PSM,5 •hol ...Wdes ..cvre enviror mer,1 cleor,ng related de: 

woe,nied ices (trs, 75, #e rclo¥s ip/rity 000 v/,d/. / me elcl or one cel'ral fo 51ore se'ings e con.lex "merico| re|oys 1,5·m, 
1•,15 .r the spread'Feet 

whichco•maro ge'hn • ./rgs ....le w ork'o. I lotectior munlgeme' to 
If 

se•* 01 ¤ wlir' w.5 c/Aged. 'here wo' no way ensure the •ettirgs workllow .quence 
to know who chonged it. when ·he, changed is maintained The lilec•cle shaulc also 

Exb,Ing semngs monagemen, I ord w'y 'ey jonged if (ker' & me 'ico'e whodio whet,/,erandwbr 'he 
PSMS spreocsheel wo/Id ·'pically downlood nusl il to keep on oudil trail of 5Mt,ngl 

80/g,ourid record chor,ges ond•orehistori'oldoto Ibe •mouters, moke changes bu• Ihen 
Corred orolection ding, 01 relay5 ore .)rivt/ ioil la reconole the dato leo /he cent.clised • Commur c.·,0/ inle.follon 'roug' In 

1•terno emoil 
to Ule in}eg This f If¥ / eve"al,y led ' 9,11 pow'r &,sim FUn'/ spreodsheeP· 3 3,7.enon sy•lerl when c•-Ing 

Ihe lilecycle sla•e o¢ seltings. The PSMS s/em er,gineed ore 'sked will' en•uring the whee ·here •ere sever' iersions of th, 
should enforce./.pulsory emails to le 

correctg#ing50. app|ied to re|.5 Thp•e 1¤5/ S prEM]ds¢ set. all wilh d Herent s/ings. neit fespoi siole persol 
include colcul/ing 5/ings. ensupg sellings The spreodsheek s/Im also c/,sed • The PEMS /loddbeeosy fonavigote It 

applied 'uirect'y -4,8 847 ord ensudng 
occurole record is ke' o{ existing and posl 

263,99 •in• blonlge o fpaiondpre,enl imigsis 
©,al IC el M quick replo,:ement of o re'a¥ 

ce·ree •e#ings i. e,e,i• oj o reb, fo,Jure -.- 1 Test ·Set Eff. Ev*,1/ICOM.ADI Fu.Irrnore, pre senis.ingsare .quirec 
for//ing of /// ond / oid relo, ceord,notion 11 
dies in power s,stem onolys,s loos Il, 21. 
This *• lilities / slore .Swei 5#e'n / Relay 1 
pfolechor, seltings m a 1. sed f Mror ·ne,¢ l-_.1 
which w be acceis cantrolled. 

The eod,85t forms 01 storage o· pttection Confi.ra:ion 
t•Il•,/ 

beffillg 5 weS vbg' 6 herd copy poper Software Mi,nagcm/ni File PowerSwem syst,m This Icir evolved lo storage ¢* ./&(PSM!) *1 A•lyh,55{,ftwari· on computer '/lems throug' meors 01 
spreadsheets or domboses Mosl / these lur•w.ki•n Enmnaer 
4/mg m, Eu fe• ond hU a <li•,ad 
luck of •anoging workilowsequence [1] 

Distul'..Rewidirm 'OMT..1 

Cil• PO wer• -1-/ ... lih••I 

C,7%war, I•keojharull •5. •5 •redi#onaN, 14.#i -I--Il-/ 1-I..,nk, 
stored pro'ed,c• le!,Ings in o simplified 
formot on d,Here'·p|©lfornis.Ilowewai, IN Fl] 1·Ao-0/•em:ngse.-fo-en 44 
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PT-508/510 Series 
PT-7728-PTP Senes 8/10-port managed DIN-rail 
IEC 61850-3 modular IEEE 1588 v2 

IEC 61850-3 rackmount 
Ethernet switches 

Ethernet switches I.le18502•.Ell/moll 
Huld••·ta-•EE,508./. Compuctall *-1085.-ing-p•lue 
lecles(hanrd €EE t'Gt.+-. sub.*,10, -00.1 · i.led-•0,1/r•owl,fl....2/40•2./......,AC -tlitri--124'48./. Molal,d r.:11.,1darl Fol. '1Ful, €=r Mil lur• 84- ]n *. rne < 20 rie). ana RSTP/ST;• . 
11•vtu,ACpe-rs,*..# nalwort -und-y 

, 10 I 85:5 OP• •1»E 1•r'Pi*'• "• 4/0.,/aCEn / SCI S'. MT. L. c.ine,tor, 

' Netwo"mg Diagram 

000 :Tf':%=g 1 Pred,ir· A :1,•'y 

414 48 4/ 
EC'&//pMna-1.0 ,[c01850•10••m•* 
riN·ra,Eme„114.•hk» B·rAEil-nel-*1-. 

d#Cia# 7 

IZIS,- 1 

Vas!037 IV' 
innovative connectivity 

•el: *27 (0311 781 0777 
I/: +27 (0)·11 701 7204 15 YEARS OF QUALITY SERVICE '•10@oconnecl co.Ka 

•f•.rjconnect.co.za 
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should be ·lexible 1. nulure Ii, uliow for LIFF CYCIF Ilt«,EMENT rus¢o,nisoll' 1 lo sult C' Power's reeds 
ond *ofworking. 

• Import 0/ export of se.ings ./rn the r--•L--_12ZTE 
/MS to ond from „e pov.er *em 
=*sls tool, Dig"Ii,1 Power•oclory. |POWERFACTORY• _LI• / well os impon ard expoM o' feloy 
....lion sollwore liles I ./.,m 
the IMS 

I Fle'lble /ser.gh' monogeme'lle.5 re UN I/ --1 PUNING 1 • AUTHORISED I s•r••,il, of lk,• dalo slofe• on the PSMS 
lESTANDING-' 1 1 • Fi•lid'Ii,niertrn....enttle/sure/| 

I 66 N /*Ing' {ecord 's s•·ed 
cenlrall• os •vell •s eCS' fepO• p#Ing REJECTED 'r 
anc ./. search 

-his PSMS w,U form port 01 the orotect,on APPLIEDANDACCEPTED 
seNing5 e•vironment cs 3hown,n Fig. 1 EiFFEI---1 
The new .MS al City Power /5/filler'. 

i 

i 

The i. PS/5 has o n easy 16 u. web·based 
inianace Mirin.I i,oining is./;red lor users . 3 0,4 8- ...•.80"ee P; 
at Ci'&.' •'*• •' Na,igotion 
I. modeeas,pr hydalin,rgo 'slem hierorchy 
*//re. 

*slen, s./ure 

The PSMS Slores 5/irl,5 0| ploledion de. iess 
4 -",3,#ele These prolection 
/es oie phys,colly locoh•d in bo,s In lie 
"Aork In lur" Ihesc bois fom oort of 
subslchoi,5 whic' rn #um co# be p,4 & 
a bmoder suppl, or glographic .re' 141 
The PSMS used €,1 Clt, Po•'•r ,£ Digs,lent 
St'·ionwcfe -he *m uses ¤ |ocation 
nier•,c•,slructure Thishierarcli,strucluiels 
usedfc lim daqu'dly'ndecs Ir 

Alourloyer#durewasimplernanted'*Ch 
Powei These loyers c. 

* Area (geogrnphicall 
I S....©n 

F•, 4· Ci4 A w,f •rfecy,[e 1,1 PSMS !3J 
I Bal 

• Device 

The ne-,6 wos divid•d into geographicol ¤rees Subslotions ware stored per Power's Internol processes end workflow 
geographical orec. All bo/ wil 19 seque,0 Cry Powe, ·s „lernal mork How 
profeclion devices were *>rea occording process for praechon senings is sh¢wn 19 
to subst/ion. Boys .rere cre/ed per FIg. 3. FIg. 4 illusimt„ now This „mplerrented 
the equipment 'pe Ihey praleck, for In Ifie rlrw PSM' 
exomple Reederbay (leaded, 1:*tic}f•Wa.• SI•U,1,60¥ The lile,ycle 5 ho•.& IhDt re3ponsLbilltv resls (•h'.t cop.citofs)r /¤nloiler b. wilh Ihe se#ings eng,Ileer (5E) frorn Inception 
(translormers) ak Addillonal' voitoge until Ihe •ellinl,5 ie•ard is placed In the 
le./ were odded le boys 1/ en·.u·e widing'f slole. The he•ad 01 selt,ngs 
de,•ificationof Ihecofre¢¢60, i• cosy Ac (HoS• the„ ossulnes respongbily to re¥,e* 

11 - exomple'lihis'ructurels•hown,n Fig 2 thesetlings Alta, rey,€W4 the HoS con M nge 
See. Me«U the sattings record stote }o •oull,orisa 

or ..... li tl•e &t¤te was cnonged to 
The selting, workflow 5eq,ence i; managed •returned•. iher ihe •ellin. will return to le 
6Ythenew PSMS Thigiscomrronlyreferd' respo,15," / forrews,on orodlustrne"S 
cs o •lifeqcle The wo,nom of A s I,fec,cle 15 required Once whor,Id-, the seting win 

EgE»==- -- lon•ang'etheproce,mrough/,ch""irgs be iss'eo 'D ibe held 1"m IFE which thel ore iniholed, pl•nned. colculcted, is&ued, 055/mes responsibilil, The FT con rel" 
oppbed and verified [1,2, 31 The lifecycle settings back tathe SE forreviewor correclio 

•g 2·C,4&-rlocolio•s•,clu•131 / Ihe PSMS wub custor,Ised ' match Ci' bychon.ing . lilecycle slo' 10 'lieded' 
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44/*Irurn *plorining 10 *)wer GeneN, divice, 
The FT car cho•go the I,lec,cle sbte to A,ctO7'J •delet'ond"eu'5#andinG• 
opplieo oid accep#ed 0/r scnings were Genenc'de,ice$ were crected in *e PSMS 

Opp|led SLC CCS//4 {]rd verrfied 
• lend of se'll' s.per user like systern due to Ihe arge omcurt of dala hot 

odinir,5trc•or Cu•todu,n / I. sys,em Md .8 be rn,groted. The Re,iole IMS 0!lows 
Audd trail *01™ble for dleng,r. Irfecycle stal 

fro. t,u,stonding• to 'retum' Ind theu•enoc,eoledeviceswitionyporornet• 

The IMS keeps In aL,d , .. .. &/. 0Jlhorised. 05 n•ded Qi an XML lormot. The moin 

09 the PSMS, ir podiculor when I sothigs • Dend Kechnicions v ew,99 righls for se"Ings 'preodiheeic'/ureoporimpters for 
..>id [5..ed from ene ./.cle pt/&2 •0 oc/,cns, devices©nd selting 5 C.,ro· re|oys ond c¢ 'ien¢ t-sforfref' C' Th. 

ancIl ef phase. The ncale o' •he vser •¥1·0 chor,ge #ings "c'gh Uiers con 1118 migra·ion con",ener crea'ed Iwo devices 
chonged Ille lifecycle phcie and o Nme 0omp chang{,lifecYclesMile rrom outhor:* pe, 4 0 lelc , and o CT. The nmeters 
of when il •as chonged ore stoied av€7 Irme m pieded• or wplied ond £,cceoled cop+•ed ir lhese ge•ed£ /e •hown 

" IWecycle phose 'f o setting is chonged· , 2.i•wers of,M: vipwlig kil, 15 ter Incotions, in Table ' 

This elsures o full oudil con be condJcled devices •d sell ngs. Con,01 chonge 
Al ot &/8 3/1,in# we e cop'ured through setling50rlfler•=iestoT'. 

onproteclions.ing' lutollion.i. the ....n con./Me, 

Semngs mlgrallon Emcil€om•unic(,hor De·lied.uM....loys 
The ..., 95MS hoQ on emil *icnte' Ci• Powe, s•ored 910&t of their oxistin' 
EYS'em buil' in to ens're wher, o lif"Ycle net,vork p forecklon 'enings i,1 ¤ spreadsheer The new PSMS ..||80 / CA Power cor, 

•te s chorged. fhe flexf res,x>.sible The.. set,Ings were migrcled from The importond expQ•defulled raloyconhguiolion 

person ,/ rolified rrnmedk el' th/ugh 'preed,heet to 1,8 new PSM5 sysiein .r. les Ths 'lle lorfria,3 5..... irnJ]or 
ood exportore 

erned T•eemaid....rons#reinade an .poncony*er ,4j 
• Files lormaged according to IEC 61850 

compuls<xy wiere v. vot.0 chonge / The.,grotionolt. existing selling, Iritothe il,4.51 
#he se/Ing. re/Drd leads / mpons,bl ,/ •e,.r FihIS .,0 be ou•ornoled le I lhe I Monul./.r spectic hondee. For eamole. on I wil m be coliguration 

h numbe, of selfings The 0/orlonor gtli,igs 6185 in AD . )Gill formots *'. 
able to chonge ti•e sta•e from 2"4 wc• coi'duC•rd wiTh ¤ scilptirg prog•arn 
. 0/sk•,iding• wiltoul Se•d// an Ciry Power obto,ned reloy mon'*adurer 

specrk conil,•rolion sen·ligs Wes / emoi •0 ihe #405. This ersures Ihere is M,g•ot,Q,ic•,enet 

n<> c•,••noric/·'od bre'kdo.% Ind le Au,011,01,0/ 1//Igh .ript ng i. I khweitic' Erg'neenng /60'll'. UL, 
¢,Fie•// Fur•ermore, procIT,9 re.¤ progranrn,ng language becone; wler feloys ona Reyrolle m/,s in thei• -two• 

•her somple dal, imilorm The mistng These flis were Imported direcll¥ Info 'he 'e s's/'ll is hard codeo to send o curbon 
spread'heetmlhlhes......senoiysed raw./.59·hebullf·.impartrunctlen COpy emc:,1 I •14 Power's pmfectron 

depolme't head. This was implemenled di• was f'* ihe whilst ihe '00 m on Il e FS.5 7. ens. red oil./ sellings 
*ensuretionsporencyondto ensurethat ,no/ly unlormr l'hod some/non.ulies fruillhese ,/oyswele:cpturerl occurolely 

users (]c£ept re*onsibill,y when recs.log • ,acd,lole ou„molion 01 Mir,rchor Ihe as Il NU b,4/ded d,recdy frcrn ine 

nolli,CO'10•5 e,ISIng spreadshee' hod '0 ©c •ev,Eed *. fhrough A. onutoclurer ref. 
unto-=flodiheel• 131 A s./1 c./.on soh/ore inta ne. 

User monagement *ng 'corveHe•' appli,-0'ion. w'i•len -,e •generic• 'eloys *e deleted and le 
Aiscess " 1he PS* con,rolled Il. cg€. wes ivr Men w 111 cs thr©Jgh le C: n mplaced with the defo led relo' imporl •¥hm 
OSS,Ing....Liser'roups Us.rgfoops followirgoulcomes pogitAe 'n f J'ure• over t me, oll 'he 'empor¤ry 
Ofe 05signed dolo access ond fundi/nol . 16 .ea•e oil the geogroph•c ./.5. Wil penc• reloys sho•:Id be replaced by Ihe 

Ihe subs'al•ns Iho' belong •o ines"reo' 'ghts according / iher,denes The groups A ".4 .1/4 
ore dm/d !nt,) OFeOS of respen•bilii¥ Addrtior/,9. creote /4 Ihe b/s rho• 
Thwgh 'his ,; becomes aosy /0 monoge be;ong to ./.,&9 The colccla¢,or·re/M· protedion seltirg'lor 

wh/ Ug.S o re ¤llowad 40 00*c, cheng. . To<J55ign nomes occording lothe ong,no• Ae l'alled relcys *M ond Re,rolle) con be 

lo the ./5 or ./.s Ihe fel o.d ./ spreodshe...reas, sulstc·to•• Ind ,/poll...'po.ed I.re @owpr/ en, 

users con only view ihe PSMS but got make bev. •*-I, Oss,leA, Pov,e•aeo.y *I. 

09 chonges loiKe w/m. Each user hos 0 To „em devices Il, ba/on€' m,g* Th 6'Ic,i,5 for occutte slrrulatin,1 0¢ power 
'reodshee• I •he devices 5elting,·ron· /5/m pret/,!On SY„em co·ord,notion oad I unique .....me Ind password. The 

-rnailodclress,sclscossoc,afedwdn The process lor migrotior ©[ •ettirigs is 095 sts gie••|y with optirrisn• ie|o¥ Se•ingS 

4 m account to oss,si *h 'he ernall [1.41 
I.¢ed I Fig. 5 

nolifidion 31. 

Five gecwps¥,efecreated 
wpih 

I Adminis'fotors. SU Fer l,58" 12(C" 0/Ircullp .... 
5Up" righfs. ResponsJbje #or sys'em CXC. 0•eFruir.tiM.liplier 
'dil'/0/011 

I le.,ngs ...;nee.: con creole ..tionS. 
Rly E/F / 6/1./Flug,"D 

Fal device,ond/Mings Theyconcho•ge'he 'F ..11/.#'ll. im 

CT,0,10 

CTcko= crclo. 

C 1:¤lic wied 1101,0 -d 

lood=Ilinginomps Lo• ietting 4/ Gm. 

mrirr• •u*led in ©e,e, c 'Way fle•,ce. 

4 5 .........loce' 
-------97 
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De<ument rnonagerne. This new PSMS hos o user friwdly web PSMS con ifi wd e*por relo, senings 
inlerfoce •hot requires mirimal Iroining to configural on {les depending on the 'le Ado,borno Docurre.19 UEe Thes/len.Mieull fe'lowill• bind. 

The PSMS has o donmen/ monagemert $•ruclure which o,lows ior quick dolo occess Detoiled 11/ millgs con oe i,nporied orld 
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A network reliability informed approach to 
priorilising investment for sustainability 
by Morin Carreron, hon Cs,ul,ing, ond Dr Elinto, Caner Brownr Esk<yn 
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guch os 'oull relic// findirg tnle ond •.if time. :mprovenier,4 0. ihe . DiscsB = No MV isololors or feeoer feduced 
Coil.** forinsio,lce Ind select optimal . B•k'.R = No. 'Vicloser; & re|/.I' collo. 
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netwarkosonexample Therearemorelhon FRD - •'• My 'oloter •ailore onlY' 1fonsiormer5 ate Mupp|Ying ·he HV busbcrl 
7000 MV leeden & which infor-llon Fai more d/olls or le Alvc/proach, refer , 'Vt,orsfe' busbon musfbecolleoedondproca/ orthefull to 9,6•0 51. . 
Mmdi-/Aincon w#.3, Ihis LIVI,i...,Ilcele.der' my we oe Fo·H.(suh ..ilfisron) c srrn . Il.rrglir 
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• N'mber of " cus-©mers + energy *U irgness io pay apprcach n odditior performonce] lor the present ne'work o·e 
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lima, travel time, time to sectionolise, loult J/nuor, 2009 to Augusl 2012 appearto be 
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fr fough .. concepl .I CoLE There nre MV Meder length of 96 kro ond mere ihon to RSA Network Code req.iremenis 
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*n- l.7.dk'*P Unil ' 0-volu, •We reduce Ihe foilwre rois for ma,or 
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repoif 1-/5 Jof lines end i„on·ners) subs,ok,on< in orde, to achieve i lower SAIDI rray rowe our model to be less occuroef 
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illus¢roted In Fig 7 It 15 eviden, thol /e .Achon {ccused opprooch (sceprio B. tec•r co .ue' 
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pre,10,5 scenorio A ore real sed be'cre we The feeder .i*h the I.ig•es' berLefil to 23,5 233.8 hours or 59,0% reduclio* 01 * cos' 
Impleme//4¤structure inlerve,itions 10 rolio is 'hen selecieo lor implemenrolion mp£/ cosi of R49 Dill,on lor Rl,45·billion reduceSAIDI Ulier 
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When we % ·he SAID focus drive chertne 
ESAG„d Coce requ„ements 0,8 Tre (8-3), 

SAIDI Distribution per feeder. aner Grid compliance •heoLtcorne ig ikat SAIDI /LCm by 44,6% 
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ona lede, wthoSAIDI,nerressof 5/ ho, r• energy ond ,/inbilily measureme,11 idies the pol icol oid sccial implic/lion, of SAIDI, 
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The q*# I whal lev•I cf ser,ices is 

beboloncedwith •creosingqualilyoise™ice . 1,•utollc·ion. commisMr conligJ,01'•noid 'cceptoble ceitaiii!, compll•€]les ·he cosls 01 
required by cons. mers irorogernent 0, powe· quali• initr• menls prsv,d, 'oce *In:eve ofsemice wilh m ly and comgolion eguipment 

focinis ,„. wding cl,mote, geogr.A, system The :pecifcailon of le PQMS Ind selechon 
design 0,1,1 leud dens,M These dilfererces 01 sites to be monilored in tile 

• Fkudholeni Int/dudionloollmeosuredporomete' 
even d d, in Eku,fu,le„'5 5eivme area disfr oul,on nel-¤rk were plonned / address • Product woge 

1 Acs wen been nonceo */ Ibere ore alloflhe 0/vemenlioned,sswes • 501/.re Inslollction, 
sigr•,licanl di/renG' in Ihe 5erize levelof Thetollowing,sabriefsurnmoryollhetender The P/.roiniloinclude,thefolb•ing(oso 
quill •ron one .'trner to %/her wifhfi documert specificctions: mi•IMU' Ek urhulen,i 

Scope of Ihe City of Ekurhuleni I Fuidlinell.<*.ofpow•rqualil¥ 
The conceot 01 -Inn••um sarvice quolity 

powerquall•contract •Up o.dateover,imor the. N/048'od levels is a ve' coilrovers,cl lopic omong NERS•:s powe- quali·y didive. 
eleckit, serae pro.idert. The econ" c An Orcle bosed on·line powe· ovolry :PQ) 

• low of Ovelienon»verqual:,molageme.t Jininlill ng rel,rn, c.rle,ril, upplas Ii,0.wering-•em ad.lapedoccoiding le prircipes 
to Ince"Ing Ihe quoli·• of elechclty os Il Ekw,huirril'&.eqLMremenlb Th,6 4- ,5 copoble 
applies to rn05· quoli• 05suronce progr•rns 01 se••g d• colle<fed from O DeNOrK C' E<urliul•ni r,Iso previded f¤' o power quolo 
Elecir,co e.ginaers in uldites nole ," 017 arili*ns·olled"oGrophandprovolro# menloring programme os oon of 115 6,d 
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After power quoli4 instrumert inslalla•ion o 
co,lmissioning sropsho• 0, vo|tage prolo. 
is slored for future relerence anc proves 

-- occept"ce of insfellot,In !8ee Fig 3) 
ID. L„,1.).d...=6 ...s- .I-. 0 ..|.7-»2•15:..7.| Vollage magnilude assegment 

(volloge regul.lon) 
'frinds b dq Fig 'cepic,5 volloge mignitudecomplialce 

witri NRS 048-2, and il ig e,:p·essed iso 
percenige 01 the decla·ed IMS volloge 

.. 
1...1 Dcil, sever·di' sliding¢ssessnentvo ues're 
I ly-21 co,lpcred I spec;fic con·Dolibilily oid limi* 
I.•m,131 U-- 

crile·io. Upon e,•luo-ing 1his VolloGe·RMS 
level tisimmediately dlw·H :he vollage 
level hos nsen obo• ihe upoer campatibil ty 
level 01105% ond requires o•eol,Il 

Voll•ge dip/swell ossessment 
--T.1 

Cctegonsec votage d,p5(0 5/denreducion 
n RMS voltogesupply.5 defi•ed in NRS048 Ag 7· The eve• rep04 1 1996 sed,un 3 1.20 and IEC61000.4. 

30.2003 section 5 4. Gomised repon 
...01'Pe. per /3 co i be sels,+ed (ve Table 13 e g 

4, ¤i 'ily,quo'e ly.yeorlyetc. Xsee Fig 6, 

By selecting (clicking MI on·i dip even, a 
d de,o,lec drill·down of I mt is oblained 

(see Fig 7 

I Suppl, reliabili#Ossessmenlin 
terms 01 interruptions 

Supply rel ob 4 s assessed occord,9, 
to NRS048·2·2003 5/Tion 43 in ferms 

0/ ' *e 6 ¢7 06 ¢, " 

of interruption These interruptions ors 
clossified as either morrenler' Isnoft) or 

Fig 8 The -hage'ip p,08/ sustained(long (m Tobles 2 ond 3. 

*cidents are formed by grouping /mified 
e,enls (di„, „rges et ) Ihol occurred 

iFI!. ·.' wanin c specifc tms wirdow Ircrn each 
olher Bey 5hore 16 some ifle. i, •11 

.= .. ..1 - -· probability 

ReDonsinclude 

• 9,ow mos, rece,i „,cide,iJ ihis will .,ii,g 
1: up le mosl recen! iricide,11 ·h,•I OaL;ired 

4 p,'liw-F-AA on the relwork 
• Incide,//,pser used lo inves/,gale 

•E inc dents over c 5eleded period of /ime 
T A 15· 4 inciden·' is giver {0, 1/ per'cd 

selected Ecch ,·iciden' con •hen be 
" .... med ond /e relaTed closs,f,ed e•enls 

cen De drilled duwn lo each incident 

bu-•-*--Al, 
.- 

1168*5** (see Fig / 

W fhe in·pleme,•tation 01 0 PQM5, 
Ek.rhulen, s olreody in o better pos.,lon 

- to ®stoblisrl nelwork w:ds p"o,In,ce -1. 

cri¢eria 05 0 meons o ,/orming end. usefs 
Fg 9 AWMge d* iE •suddenied•on,/ #5 vo;•yesupp'y u' delined. regarding he level 01 service fha· they NRS046 2 2007 sadar 1 1.20 0.e •EC610004 30 2003 sed!09 5 4 

COn eXpe,t, Of C5 0 meons of prooc lively 
I[lon'i'ying ond In,restigating poler-1 

requirementstooppinlace•*r. Th5,$ power guam¥ iraligmion process and problemcircoils 
lo lost.pock'he leor,Mg cun,e and te -re procedure in lire -th Ek",hulon s PG 

Vollage regulation iystems ¤nd 5 JSIO,noble gro* h and Ii:noviledge #/ec Inonoge•enl .em, The pcwer quolily 
powerqueli• onal,sls ,•vestrgalior process mokes provisior 10 11,ve,ligolion a•*ISIon- addresscuslorier€ompluin,sieceived,forn The loles• series of vol·cgi regilatofs 

The conlroclor is ·equired •c provide for .11 -hulenl'5ronneaedcuslorneroose Fourd on lhe morkst lodo• 10. conlrol 

4,*NAEUC-/imr,202,1 
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1 ' 
Cate.or, Number'-venls T-Id.,ailo. tronslorme' lop chongers are fo, Detter 

•hur t•,)5e whicl• L 5,-* 2 2-369 go back to ¢he 003t world 
•a- rro * of·the oft vollcge Li regul•,19 'SI,Jined - 4 34" 7 
5,'ten,today o'er ecie of use und s:mile 

ale 2. I-;ors<cr be.rome•im. 'disM,red operation. from mcnulacurer& thut ha•e 
proven trock record however, measuring 

D.ra•lo• - Co•egol orid niondoring •he yo.tge levo5 oue to 
•009/06.05 ,Ob633 r.1. r ell:. 3 poGs,ble ma•eal o.erriding M Ihe control 
L- 5,slen·s egte/.orilyplacinga•in•orn•Ic 2009/06/08 11 :0317 •,**£' 

I: chonger on c 'ixed top pe';tion, 
2059/06/07 !2 11.45 4.34.10 7 Su5·ainec i,ay 

offec the v..toge levels. 87 m.lionng thi' 
70603'•c• ll,ff!9#On' on a dnily basis, ihis will be picked up .er, 

'oo,i, especial••ere Ihe looding on the 
fror5·ormer vrlne•Con·>idembly (see Fig. 11) 
When 

222%3• 
the vollge reguIoTiig control 5,61em 

5 combined wi·h perincioent ond conling'. 
power ./|Ily mon,lo,Ing .rumer. 1.e 
0./I n•mber oF top changes Incy le 
reduced Thiswllo!•el'uveuc05,1,ve,mpnci 
on the mo riterionce budget In iS 'Ireod, 
possible le mnlilof and recorc whLch * 
hove b«en u5cc Ihe mo• ond tnei• se•.ice 
those ¢nly) 

Conclusion 

lili ou.. le III I Ekum/len: has m•,de 
rr.uch progre55 11 eLtoolishirs o power 

l- q ioll• monitoring syslern, rl hoscer'o,ni, nci 
•euched •he f•illy ni••ured sl•/ en,isaged i. 

g 10; ..ioq,•p.......Er....pe.Jod 2009060 .20090630 the lu•ure 
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not neces,arily Fep,Bsenl Ihe vie,vi of 
Ekurnulaili M•tropoli'on M'nicipol' or of 
Ilie*EU{bAJ 

A'knowledgemenl 
--1 
---1 The 0„ilic, w*she' lo 'Nowledge ond 

•homk Or Freddie Fiye, ord Dr Johon 
Re•s lo• iheir commanls ond ed,lorial 
co•tribul- 

Refer,nce, 

lip.i?ilialilj•ilililliH iii Ill CILnh %.e. PQ. 5,slum ReQui,eme/M 
SPM,11€0,10• 

i.1 KRS.7 Ele.i.c,gsuppl'.*©i,iyufser•ce 
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5©ull•ein •re Per,Dech.e P,oi. Dil l* 
The in,plemenloiion ond reulls obi/ed The el impacl of monoging Ran•&Willievc•W,k a powef 

[5] Pa Dired-i.ued b,NER5* 1• the -wei qual,19 mon,loil„g piogram quoll• Iris•rument per primm 'ronsiormer /61 "t-I dot' horn El:4,"ni Melio Mvnl,0/41, 
01 IheCi,yof Eurhule/,ha,e,denlifiedthe is insigniticont connpored to le mo/hly .-0/ ond FQMS 

essenbal Aeedfor=„ingondmon,loring reven•e momgoneroled byle oulputo{ 1,I E:v•ulen,inknal Uortheknycu#ons,/i• 
pOWIf qu'lil phol,Inslor,ner andpOMS operationul -essl 

tel EPR• ael,obJI,4 Ban€'m¤aing App*r,On /Imonse,olihiPQMSprole/,Ekululen, System power quolly ben/morking ./6.fil•IV/C./•a, P. I.di<e,. 1999 
agreed'oleod into uncho•ered terrees opplic"ns //ve h lAslallolion el TP 113781 

fo, de benel 01 le,ndus,ry. pernone' power q.0111, meosufeme•t 191 Pcof Or Joh. Ren, 
instrumanlction at predeternilned slles go The impleme/alion of Ekuriulenes PQMS Comtoct51.hen Delpol 
. con be seen os g mles»ne ™oched,n sys,e. Ekurhuleni Me¢ropolilion Municip/,4 

the wbromon / powef quel,/rape/3 10 Note. This poper wos piepoied by *phw. Tel 61 1 999·5263. 
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Using low voltage smart system (LVSS) data for 
intelligent operations and customer support 

4 /*W'nk# 89?me. 0#d -neeh• Alte:,ni, Ut,/ 1065 

The LVSS I, on end ,© end system ihat enables more efficien' m«nagemen' ond €ontrot of elecirkity „•,-- 
•nd dis,ribulion using real,ime informallon, Forihe purpose / demond manogemen'.,he low whale:me sys,ern 
•LISS) waspiloled in o residen//I area in Ihe Gauleng provinie overlhe las: 4 years, The in,en, 01 
13 'his pom• 

to explore bene'll case, beyond the Initial in'en' of //8 and 'rodifional u,// m alm/ pne,0/ g.stems. 
The locus is on consumer focing benems a nd /0 use 'he •,slem /5 • fool 'o gain,nore Insigh, In,0 wer behaviour 

50rne oflhe •slern vofue odded oppilcoho• a• approi,moh,4 3 10 496 two menlh-r • A'en;Li.emenf dole· 23h00 li Il 03h00 
4/0..evenue M.ogamen' Melws,k Thi•hows,hot lhe residents - re'ponding . Assu nip•Jol, Ge,sea coniume 3·2 kW 
ejaning, ene'gr b"ncing, me",4 00' orid acting on inlo-hon 'hol i' pro,ided,o I 

billing A....40•. 0/ Muly outge management. Only o 'am Onapeoplegelu'lolheeddi.lhe ....... gIll 
hollde w 15 

smollic.no[€0•sumeisho¥alhebenef,tol .•IngsperceAlogefeducos. Decembe. 
6||Ing . wilhin fhe cotchmenl oreo of LV55· A...... M sur"rner po.ar /,747'-2 e•ce,ding 
The 2 kW pgper explores woys ond meons I lie,n 23h0010 031,00 ale ge,sers 
provide be•efils to Ihe mmurner 5torting,n Ol, 15 December 20 '1, SMS, •e,e ger,1 10 Two oppfooches o[ idenlifying Ihe I5vel ef 
©Illine or portly locelly neh¥orked dev.ces. 011 cuslom ers /01 wee ,/w ed w,th " add, ge„er oc hvify wers epphed One using a 
Such 4 00* have Iho oplim ' feque•ing fhern 4 3,neh / 14'r geymrs de,9,",/,ng algar•hen r ocounflheamount 
fe·using ex,•'Ing commur,collon clwn"' during 'he "Ce",be, hol"* A Compo/,son 01 geyserre",2,5,"" nl-,"0'b,„ 
and,hu. refo,·4,plion,eoniheileivkin) was inen dene en rhe orno,nt of ge,ser 4,d ogg,90&,the ene,•0 momed I 
porr W l¥55 while 5,11 banelimg Irom the rehe/9 bev- December 2010 0/ 201 I ge,ser reheci• ove, 1,• ,elected p,riod 
aggie#or• ,c,4 cu,bxn,• perld• pievided A•amele,sord/le 
The My Di#Ne...7/ equcpon Gayser €0•slime, REAnces wi'h 16'43 1¤ fehel¢$ ors 

Ider•,1,80 when - 0 
thei. pe,ca,ved beneli# 01 ¤/ine and /line The anainis was done per molns pho„ •unning wir....24/ 

92.P:U > 800 W whe.e PI, PZ /her Pl /4 is 5*.¢efns 10 ihi manage Ihei. consurnplion supplied 0 /piernises 
0•efogepowerLns#e-e 5-Aul•,ii•aral "doppliam</ sobl"/ Th/¤00'c!// , Amon'o/"ang"/ 820 Onc, o ge¥.e, rehool has beer, eff•/ilh iden,11* 

recommcndolio• 10, further iesearch the 
I *nounl /•lice perils 

'n the .....»er delection is disobled..minule' 'rea 01 Traili. Ir,creosing syriergy beh·.een *hing 91 301 (moill, due /0 *i ofts, I 5 minvies cou•t difler-t as 0 -/ inulke, s•·ne-10,0 gieDre, 0•.il porl oflhe ser•,ice poinls being /,1 of © reheol 
COnsuirier expenenre Irl /ve,a# benellfs 3 phase Wp©•7 where one of Ihe phows re...11 The gener reheol energy is doesnc•'M...1 de•errnined * 

/mmin• / ene.gy *f *e Time durallon wtle, 
Energy elfi•leng by beho,ioural 
thange 

The 1¥55 5,stem is ¤ hleigich 1,01 -----------------• com-*lion n-* thoi ll/el,d•cl 
me©svrement points ia or, in bouw d,%9109 
end also to o cen,0 I me/oring Ind conlrol Saving % due to issued Eddies 
-, Th/&*Ishighiesolvhondot• 12% 
The .%•urerner,t polls ore ]<Koled a lhe 
se•,ceDoini•ere ma,•5 powerl.necled 
tothe prem,5., The L./.cre,ey, re'hr,Te 10% 
usoge doro fo i'·I•ouse display :cl•?d :be ho 

eledici• del·land /,play r.sin,ion# (eddi). .5 8% 
.ve i 

1 : 6% Aspo.*res,de•t'.rnond monogen,ent tho 
*. 6 'Sing m,11'17 in ¢he M,drond Ind 
ton/,Il ore• •n G¤u,eng, end cu•or,lers were 2 4% 
1%/w,ihlheeddi rheeddi,icplugglld 
ploy de•,ce Ihal shows wiers Ihei, e[eclricily . 2% 
Rge 10, /0 premise, In •eor reol i,me 
Anoty'Ing ihe consumpllon be•ore ond after 
fAe 0% iming '( the in·house dipluy' s/wed 

' 6 7 8 9 1011 
0 revE'Ing pICTure The /di .............. f:suip wos 

done r. week .il• we•k ) ] f 

ne..Vi.5 1 
Week 

-4 00%3&468 e. wingolthe 
dIsplo# wi]& concluded ocd Ihen slubili,d Fig ! So45.elorl,0¢11•ne<-li...plioni; 

. 
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/,powerlevelg mec 2 kw. Tne ib©•ev.11 
0.50 detect h:gh powered cir conditioners 
d under A,Jur he¤ling Ths Inle,1 of the 
equ•hons 16 tr •rend co•parisen and rot 
r•tended for obsolute geyser choracleridion 3S 

In lerms of Me'her t wos corfirmec 'it 

December 2010 and 2011 hed similcr 

elina•,c ter,perctu·e proliles so nal 
' peralure conpensolion 0 1.5 15 not requirec 

0 
0 . 

bl i d, 'rerl, u;gor,ikrns 
: 2 .. 

• 'Jgoijhrn 1 Counting le ge...hel 
red•chon feoronyear = 1,5% 1.5 4) . 

I ./ hm 2 Aggre...energy used! b' .. 
.. 

geym' ene'g' reduchon 7/or en ¥ear .. 
1 

-13% .. 

-heconclusion underlired N both clgori·hms 
. 

0s 

h /ha• /5 co.municolion to consune- to 

wil/' & Ille,i @e,sai on a spec fic dole ..... 

prio· lo the December holidcys hos had or 0 1 . 3 
insignilicom elled When oggregotirg •he 
energy used, 01 inlereiting obser,·0•ion is Reheat 
thar cor:umen ·ed,ced Iheir cordumphor, by energy (1/10 kWh) 
apprcximotel,5% in yee·or„eoi comparison 
T•ere iso nu tilude of driving lorees for 5vch 
reductim Arrongst Ihese imilio1ives is -he 
issuingof/eedo andtieoccesgioilit, of web Fig 2 Ave•gef,beu• uwals ondreheo•€re9yi'l/'OLVith}ermoinsphciefrom 23400hlrDShD0 dup:,goeriber 20;0.20•? ie•clud//hose'.4*ioge,·•.·wiM•£roc·o•) 6¤5ec eledric• usa•e profiles to cor urners 
'rough Ihe LVSS 5/*em 

Froni 11:eunoIYs,s il become cle•rth• the „•1 03h0O ond low mony geysers ofe Ques<jonno efdings 
amou 91 of geyser e 'ecls do nol eq ·00| +0 <>H Ille grid . Il v.u hod occess to I too| ihot oreoks 
Iba or™JIM l energy +holi' being used •or The o nolys,6 of the row do# 9 gvph Form down •ecosls©f youroopliomothot 
re/Ming (Fig. 2) Wholiairteresling to nole con·irlied ./ results from the llgon,hms p win¤ke more in-Inned decisicns 
s thot le ener' .ec durirg 23h00 lili Ihalthec,na N of peoule¢chngon 'thon on .helker to ins•oll i.ms suc' 05 0 
03hCO is largely alrioutobie to non·geyser geyser blorkel, sclor geyser, LED *e SMS igh' compoign wos .glible Hoever + 
¤Oplic'!Ce5 et¢. wou|d p ise,/ (Yes 98% v,¤s no/,d I Hol peoole had glrsodly swilched 
From Fig 2 - sces o spie¤d o{ reheul of!¢heirge,se' befo•ethe SMS -05 v·,I n • Would 90' be mor, willing k invest in 
erefgv 01 1 10 8. P¤rl of Ib B con / ascribed Decembe, 20· 1 Il Decamber 2010howea. 1,0,1,/ il/pro•ements tnct sa,ie povier I' 
to geyse,5 thai ore lorced to rehgo- 01 night less u,er, had spi,lched of their geysers. This you con 5 ee o defi'ite reduclion in your 
by tirrers l inciy also be thai -here is cir coL|d be cltr,Duled t© ihe ele:Iricil,bill? leS vorious po.ve '.I) 

condilionirg eq'ipmen• 0,1 01 n,qhl wl,1, I' ¤wornrpss Cori,Juigr 5 Ihat hod occu•ed . Woulc you be nteresid in er®ying ·he 
hoso s,Mic.consum»on loge,sers Ferr #mughout14¥ear Mui*iplecommjrlrnt,cl add / le'lure of hoving c remote energy 
eno yine grophs ohhe row drill] in[] m." 1 Inil„]ilveb und price inceoses are hor© O analyi,s done on your •ouseho d 10 
woscolmed//obigapiondof e«i i.,iy ..irpnlilee·ilectoncorwmerbehailour dele·mi,1/ if yourappl onces .re.or<ing 
p Mbeocnleyea f- geyser nsulclior e#,ciently@ IYes. 81%• 

Consurnerques•toMnoire 
/ Inlormotion of geyser efficienc, spread i Would vou nstall a •smort ime· thct 

coJId keusedto pkno inorata rgeled mlioul Ir order lo gel ¤ berer inderstond,ng of con •ele' wher you re e• horre vic 
prGgram y,elo,ng higler benefts. cor „impr oehov,our and needs, 0 116- of the Gluelool on Your cell piore) 10 

p wesons was distributed le " of "e ensure thot ./u· ge.ser,5 mi*=hed on@ 5•enui,01 Aori• corEL,71pf,on groph 0* ' ques'ionnoire wos to get 09 understanding •Nole-hiscoudredIce ycur 9sutnce 
Arn*,af thecomimpilling,ophs,i05 dore 01 6. consume·s view 09 omire and online pierrium 's there is no .sk of 
to ensure thol 'e daic Fron /9 0 gorilms enere, emcienc, intio*wes. geyBer 10,|vre Ihi|e you're cway sc your 
w•,copect. //esame,ime,/pvvideds<>rre 
insight 01 tie correctness ol the ossumpt ons 
mode. The onal,sls of grophi m /'e on , Te,al - gey••T-GeAr -argy,- Rehe••71 r,iul,•ola•·s•heret•ere werelcrrno• • 
rehecisd.•ing be 1/1-01!,Wh 41-ofl,Wh •Jou.,*1 4 period The ossumption 

I 2010'ist hall 'De.m .r 1738 2.56 0.67 

2,inzu•©u pdholfe-21 !7.87 -2,27 -1 0.60 I 
prcver to be irc,rect '"""tere"' •20111",IhJ'fof Den·b- • 166 2,45 | 0,68 
obse,vation Irom onolysirg le row deb i, [3011 surd hD · 01 Jeco* 170 1 2. 1 0.60 1 
/ delermine how mary t mers ore nslolled 
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lo use this xenice die /0 privacy Ind/of of n geler foille, 5.itching / tne ge,ser high number of cor,•uners 'hor ,*.3/,ded when no 07/ is 0- hone will also eesull technolog,/comp;ex to 'conrernh Ihe que/,oriia,IB illicote .' ley 

L 119 
..AM,Ic.-4,1.M:. . 



I 63rdAMEUCon vention2012 9- . 1 
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.. LIGHTING DESIGN AND APPLICATION - 

A PRACTICAL GuIDE FOR LIGHTING PRACTITIONERS 
... by Brian Rowell 

.....S€15 A comprehensive guide to all aspects of lighting, 
this book Is essential reading for anyone who ts 
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Withatotal of ]72 pages In full colour, 
39(hapters, 4594/res,/33 tables, thisbook 
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Cellphone technology for asset managemen, 
and its impact on operational efficiency 
4,8,101,u, w,n 41. T©uchwork 

This paper outlines 5olvlion requirements ond mobile le,hnolo/ best prailices tor Ihe municipol /ww 
focusing on managing a diver,e phisikal asset p-folio end relaled services. 
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/Ke. thers'.generol•,Iveegulding/*u. mok,/g . Impossible for m#laame. phys,col 0,/ m/n¤Iernen• I.'.m ./ wh,ch deler,n,ne whot con' lute: ai, MI lo entiench bes• procfice 5 furiher o deliver compinl governance of cni,cal one•s 
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4/5 con be identified ond subsequen,ly sector lo calign Ihei. oss,i monagement Table 1 form©•delcils). we= 'hat histor, 
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1,pes, vap/ /mcriticol physical amfs to •eloied / osset ocqul#ing, opplicoble ¤nd Gn as#nishing "mber of copobili¢les, 1, 
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molnlenan.E of physici| assets monogeme* slrciegy def ,ned dunng Ille 
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li•crcle forlheleinduslne,a-horoctensed • Ass/ monagement enchiers, Ke, 10 *he concep, el ·alw,Yson0 - delivering 
4 h,gh ,nit,al in,es,mer,1, main•enanceand acc©unkobil,4 10 *-fe organisatior•I penfailve occess with 5ecuie cloud b.led 

bu•·in 01'ocloled fi'k - 510/Ing 0, planning/renewal 11[Ins*lional proassing 
0/ ewing 011 al disposal p•/. Addilional Mobility In 'he con'-1 01 the 
to Ihe os,el lifecycle, oriathe' A•other sifing diver key Technolog,col advonIemen' 

enterprise 
is regulotor, accouniobilily for osser o. d wain 'he mobill greno 5 versolil,4 Se•Sol 
mic, 6% mon¤gement Embrocing 4 8 Fev, / fecen' mobili4 su•c/ don, by //-4 has long surpassed GPS -d 
2455**,d-,Ilempo-lhemunicipol Accenfure, IDC. Foms¢er and Gdne, Hee Bluelool ionneNivity la Inclde molion. 

Ch,lude Ind vital .n; sen'll,g 

Key vendor 5ohwl/ developmanl 15 0|SO A-Inl, -,d M. 5•-ul •-•-./'.... locused w d-e 1/ependency - enobling 
Nuil in,4 ond i,pe ©· r r,nn•rtaei · Ih irn¤rr fr Jrie. 0•1128 Inob,6 •.0,4- b, 2013 Sm€,0 phon.0 <de .,een pro,edior,withol 
*ica,i dremolieolly *irig . t:lzent,ipr,•es ••ct In * -1 :rmaM phone u,ef bo- log ,• daio F,/ 3 0/ •! IDC connecb,4 *see fepeco;i 

Mobd,4 I di•ing Ihe • 46'601/•In....1.pporting ....1-n../1. AcVonces in mobde,echnology - /0 
co•wmena*n" liT mon-emenj im..Nve 

-F--Fo.ecci • 81[hor• 01 downloods I 500 000 op. Im Apple opp /- 
2010/2/1 A review 01 ihe seclion ob/¥8 - locut on 

- 111-011./mord. the • 20% evoluhon 01.nob,le 01 wolenc. mobill gelting bu,i- apps 1- - organ isaban, hop, app-- 
-11•91- Ipplicl,tions 00001 feoll•ed ./ . od-nces i. smor,phon.$ 
- Go- gr,d '¤r-r A'loJW * . rnobile devices c.re Iren,lo.mil 
6#,10•2014 • 50% 01 0,g,••-on, plo-,g lod,olo• •noW. app, 1.12 mal. 

•hem lam chonnels 01 cony•.lence'O 
hhJ. I -6•,4.•fh.(n/.ollhe•,h.'•ierrprwli le Primor, meon5 / commun,Coll' 
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Interoclion Mobdily will noi ,us, co<, Socumy requiremenl /' ocross oll ste,•eholde,s 
more el ihe morkalploce k] the wab. birt D 'so For long, business.specilic mooile CO|I-alionill.• adoplion 
oflecs odyinloges premu'ly,mposs,ble in hos ben hindered. because / #orsad,anal •oco•n ond I. ph, sic. ossel ideM•,4cc•ron ry,QnogerncnI ... 8, securil, racuil•menf5 fhcleou/not be me¢ 'f 
*ing mobili• c• Ihe heo• of their phys,col Tbousord' of ind•slries 'e tirrle. Ad.anced asset manageme/ mobrh worldwide h©ve 
ossel maliagement pioce•s, companies .es/*ern.1// soluhorMorecha,¤eensed 6, geospolicl infon·n.. 
w411 bee' eng'ge with 6¤,h dornefs and monogemact (GS) 0•d lield •oice odon,olion • Suppof for SSL. HTTPS. cnd PKI 
....,eis. secukit, I o,der '0./bruce mobilil IFFN,echnologies o, •clue stondords for 802.11 wi,less bus,nessd•ivefs networks. 
cs c ker e""r for osse,-,•tens," phys,cal Duping thl, poit fi.e b • Mobile jecurily measures Inlegiale six yeoar we hove geer 
csse¢ manogwin', mobdes©luli= providers seamlessly •,10. enle I- coplic...'s o con,ferger,ce of these lechnologies pnmotily 
need to address connech•/, seci'. 1/ohon securit, orchi,eduie locused on improved .source ond p/Ic' 
end kier,lificclion, ond dok; orcheslrolion • T./.chor•1 securl' c,Wagnegemenr requile•Me'l ore 
re(lulferner' mel wi/h bl·d,reclionol outhe/,cohon k/i/no/ideoldic/.on fuic,ionalil,bo,h 

•io dig,101.curit¥ <eflilicot= od/or lu•ornales Ibe Ad*ebje collecliDA of 
conne¢ivr•y Lnle,mohon ond po•,words. /rovides an oudil 1.01 

aanced mobile solutiens oHer accm to • Doto tronsm,Mid b,·dlieclionally, ond , 80' codes end Ril' ress Wo'I,1.ree 
bus,ne' c,0,cal do' th.ugh ell mades 01 stored locally !6 Iv|Ir encr•oted ond 

cor,le•t on opplo//12 locked phY.ic.]I .58/ 
communicofion - Iunging from co•necled. and worl;flo• 1•cili¢olion 

, Doto ond modular diconnected occes, is con/oiled to inier.Men, conne"/ • 
-4 user legins .¢lproWas. Scanning c bor code or sensing 'o RF;D 

modes rag Rcierencing the lechnicol ob,ect 
Anothef key di,•er for securit, within Ihe dolc.se. 

A mull'll waiker or con,roclor in 'ne 
phys,col 09$61 rn•legerner,1 3%-4 . GPS field A,sel o•d wo,ktorce •onnol olwoys rely on un,nler•upled conte*I gnd 
e,en more 60 the muMicipol sector. ls tne routeoptim,501,0/ 

wi,el' commul./001. I. morly I./.es 

#uptad commwn,colion Is limpl, •ot 
poss,/0 le g remote'Occrionsir not scic 
©i •gglnst "il" regulclion. The,e rernole 
wofkers 5,"Id be oble '0 effect 44 -c" 
4 assigned work orders. opefcting In 
dacconaaed mode.and lolerreca-u©dates 
wd/ar provide feedback when wlveless 
coverageisr,-es,oblihed 

In connect* 0, othiwise relerred t© os 
leal ·tlme mode, 4 lield wo.ker should be 
oble le enteremergeng wo& ordefs, reque# n.. -. 
SporeS. gown.Ccels . entic. /Inicol obiects 
(eg sic•do/©ped.gpiccedurns).aord 
assessm,nl iesul¢s, 0nd *Il¥ Poss 
a ens or olam, /©i,hcolions be¢ween 14 field 
4 ed ¢he physical o•se, monoge* 
System 

The cdaptoble conn-fiy,1• requifemer,t 6g 2 7#M *ice * husin=i p.oces• -4,hon 
01/ 04/1 10 IN, d//ed mle d 
operotlon. wh-lield wo/0.111.c•e•,se 
.vo,k 0,/er, 01:d olhe< cr,hcol ossel informoh©c 

---i--1-••i---• #i--i---- 
(while cof,•ected) to /1 2 rhobile dey,ce,. All 
work·parfo-d dota M g /bour pedonmed 
dele,1$. follur, //. alc.1 .,11,hen be •ntered 
Ioccur '* 4 mob,/ devic, Ihe dided 
do•a will then loier be syrMchionised once 1•JA r conne/14 i; ie e/oblished 

Ano*•r key ieqw,rameni .i,h,• •he ph,s,col 
/1.1 m.nagerne' 0,00 10, le munic'pol 
Sector h lhe regu,„r,lent 10 er.5ure worker 
p'oduclivil¥ ev•n with Incons,/ant ne'worlc 
Occeis 

•-r 

AdInced mo/le solui,ons with dynomic 
reco•e, func,ional,/ *fo* . 
rernate ,workers,0 ce,Ii,nue e,ecut,ng fhe'r 
oulned %•0/ ©.ders even when Ihe ne90/ #......... 
servin,n®rup'ed 
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Dat, orchesh.•k>na•d * klood balonc r. 6ecomes %. ooss ble V sjb,Jil ro# op./ - 50/ improvemer' 
coN'borch©9 I. poied op Le/d wrk:,s,b„:9 

A 5Jcce„ful .obilp ossel nan„gefne.1 Withoutornobile 80!ulionlocused or ph/,cal A recent survey condaed by ARC reseoled 
solu,iw can drai•obcolly improve M sllod osset monagement 1 eld as vity overall tha· osset iniersiye orgonisolon, I·ave 
d•to ord ope'hol,5 opproach w thin the proutvily con sutfer by 05 muci os 40% incomplele dok on gs mwch 05 75% of / 
mwaii,pol sector The mobile Flollorm fied *flt The pri.*.oscis f.· le loc. Po·"tia, benefits ·O be rea'i'ed .,Th mcoile 
/ou d enable ocress defortment/orca J Ihe visibdity include. 

uulorralian· 
com.u,i,cal,„ ard visibil,4 - rongmg fron I Unknown fill pers...el I...1/0 • Fied warkers to gair occess 20 lechnical 
t•e boci oflice, to the mobile worker, and inforn·clion. 

ooleck relcled ID specific work to be 
amo•g mobile workers ond cohirwors. petfmed • Field workers Or,1,10 „brr twork order 

paperwork / #e end of their shifts Deborches-,orrequiremer•soremetvlh • Workin•truction,ondossethi#mbe reswl·ing n noccurote ond out d•led 
viewed c. site the mobile plotform supporn/ '·andordised informolior 

]Diewroionopions.busine$sproce•swoilcile. • Dect,i IrM,se decis,on noking 10 4/ • F,eld workers el,en deree• end ·epa,r 
and wo·kerson·gite· dolc moppirg proolemsou-5,de'fg w,-w'ssempe 

* Emerge,•cy 'ervice con be reqiested - resul*ing in ,•occJrole ossel ond wol 
Keydriversloro$-ser,Ice imm'diatel'/ m u•e•:pecied ou•oge. per.crred c... 
orgalls/lions • On si¢. 'criss t. coeroting oid foull Poter ial bene{ ts to be real,sed with mot,ile 
Tle business /9011€rges ard st·otegic find,ic wide///proc/ures Outoillul On 

ob,eclive, offieldse™,ceondossetint.51·e . Dolucepll„Prip.werback/cedecislon· • 8,·direc·ional communica'ion aid lull 
0•oDisotionsorenc·Mu•wallyexclus,ve- I rn•4 4 *ofklood bolancing. circle visibiify ocross tne en " 12 
foci decisnon·making 'clors ore offen Ihe , Qul'Ker rcsione. t,rne•. • Dol or,d col.munic'In occul.... 
me w,Ih difererce only / le degree ond , Productive "w'ench nine" is ignil,conlly 
er,-s,•level increosed. 

• Geogroph c posilioning #shem (GPS 
Ir order Ic ident,4 Ihe ki busness Wrw e an o,gonschonol chonge Iown,d 5 aid geographic inloirmion s,5/em 
drivers fo- •he miniciool 'ecior. Ike fial mobilit' 05 ke) enn ile, fof physiall asser (GISJ copobililles con opnmise ield vio,k 
m would be to detine le key divisions mollogement , nnt dioul Its //Iler,ges, fesponse time Ind improve on scfely 
of work Ind Ihe,r reloted fequ,rements recent 'll eys hove reporied workforce complign' 

Wn,le ihis cerialnly oversmplilles 'he oroducliv,4 Iniprovernen#01 401030% • Accurct./.sel all fo,|.reololysis ./1/. 
dema,ds, •,narnics and compl-,11 el I Operation' ./ al tne •sfs 25%5*Epo,e•rlo• .....@ers 
eoch d vision there are three ovearching f nge./. ...nohle Int'llgence 
di.,5,0/s of work '11/1 Ihe militioll 'ect. When componils employ •obility o: o ke, (predictive 0,1{,ly!,cs , irq ved Mion- 
mustr•noge. field e,•obl'. d d. sign, ficont cost sav,9 making 

0 E-e service,workdivisiog, Includes con be ieolised These coslsavngs ore fre . Impreved 055/ *Ime tron@Intes ·c 
e.do, ?iald work typely unplarned sumeflecl of reduced molntenor•e k.616 
a:•d co,rpleted wi·hin o shoner auraton, I .Iner'ed plon'Ing.'cles 

Goyerr,wre ond Mplion c prioy / 
• r.5ped,on...cilienonce work d, i E,0,1 • Quicker response times 

Iii, ades /Id 25%,m/'1:·snen'pole,ihcr won or©vrd noncging ond 
i Reducrion ir maii•enonce rewor' Hinkining mefs during 'he lopercle We](dructured physical ossof managemen' 

phoseoftheassetlifecycle i Overlime reduction 5 celia| I regul... cornporce ond 
. ;40,0/wo,kbivs,6,1 Incwde'lanic,de , SLAr,iniplance-ovoid{ines occom/It, for d A,ve ndu51 f ies A 

work H i be planned, desigred. • E.ess,ve e lance on conlectors / ·moriged k h,1,0/ docurent repository sched"d oid executed ovef longer 
...0 d5 Of lirne 

Fig 4 dep,cls the relationship/keybusiness 
dfiversforossetvs fielciniceorganisa•ions 

T•e fol[0.irg choilenges/bui ness dr,¥ers ar. Enle,genc>.R•sponse ...' 
lorcing ·he .unicipal iector I take I ./. Social&Environmental "8 
1Qok cnd seek mobile solution: *r address Steward5hip 
their unique pressures and prionties. Worker S•fety 
REI 

prcdavily - 30% improverne/ 
len•iol Pub]ic Safety 

• •eld Service 

4 0'gonisalions hove 'Ireed, outo·naled Re•lato'Con,pli alice •Asset Service 
esse# 1•lac,cle bocK olfice Mas. The 
ossocioled Field work !5 h=wever still lorgely SLA Compliance 
depenuent on ooper·based processes, 

Alt P. 
inel active commuricalion channels. cnd ductivi'y {Uptime/ 

Servicelifel 
limited docomer/tion of ,nduslry and 08531 Worke,Productivity (Con 
specific know how kle le on oging and Elciency] 
...workforcel 

0 20 40 60 80 100 
Withoi' lie .. ..:s wark ordel lake 
Inger I close IN, productivily . #e,s Ind fra 4 Keybusfness...compoisoncAcbosse. rvrce...."ce. 
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forms Ihe Lesli upon which ergor:,5,mons heo,4 ends'Fe' concems - Focw'ed • Compliancy - oppropriole 'Ills ond 
0•ect regulot•ry guidel•es ond pJbir m,¤rove,nem pol®ilial certil,cotans 
emectations o. solety ond e vironme,101 • Iper bwd work AL,to.1/ted 0-aers solet¥ procedure·• risk assc55,nenl, viorkil. w 
Irroact appro'als Ond ond =hecklists ore shll 01 the order©f Ilie 'ofety checkli/6. Ju, 
FO·Ille. ·,unic,prlitcr,{15.,-h-mly cher formoi,Gssetinlen'iveirdusties Inlhe{,el' PAS 55-mpliance 
asse Inlen,ve Indus·rips. 50urld c·]vernan:e work Is correc oul •,A piper·bosed 1.Jrk 
and cornp i•,nci begin in the Field The biggest orde, ond hard cooy manuals - u/Ils,i.r, Mon©ger,•kpm,eve& 

hurdles in improving gover,orce outinlhe bowoyrodlos,fassistanceond¢rspurepes Tne PAS 55 slandord mond:tes millqoling field ore iroccurote dolo colleclior, ard ore reeded. n nknce, wher¢ lielo workefs Msk beloie It becornes o orobim #M , 
locti,iguudillr•,1• do not hove cw„ / radio cornnu/,cohon, addressing „k nher the fact w,/ ro/c// 

"ore torely#lhairowrke"dgenic ano,sis 
Poten·,/I be,le{,ls lo be d,sed ah mob, e 

experieice This sce.or,0 in mony roses dri.es aotenti•[ benelits lo nutorratiol be re/J•ged witn mobile n •lit between regulolo' complioicy ord :lf ou•rnalio, 
• Reoi rime.lime sfonped co,o recording work'orce • Risk asse•:rren• bu:Ic irto le Inobile 
• Doto vul dor," 01 the po,01 of "Ir, Pole,itiol be„eFils I be reol sed witi mobile app icot,•in as sfando rd iunct,op I•- ross o•• 

irr•rover,ler, in regulo107 repoling I..' - wo-k aulom{11,0/ orde. /1/ms, de.cls, 
• Behoviourenhoncemp.n'In terms of lie;d • '5101 

i He'll' und by ond 6021) process efficie'/ •comp'cle b¥" dors 
wo,kfoice produclivit, grld sofely eclculcted improvenenl *omliccll? accoq,ra I 

wc·Ic orio·ilisal,n' 
• Inip·oved and simpl,lied occess to the . Inhow/planning ed scheduling • Ike work ' oider ... r' ght" "r·nolion - m ·•eed *0 carisu|1 0 a,n,labiliN, proxirmit, sk It 5el and ..ion €or 

also tfigger ,cllow hardcopy rcul up las/ bosed ce...Ins on 
olorm crtei,¤ 5/ 

The PAS 55 slulldard •os eorned brood • Re'llimed'/1 - gtatis opdmes tee. clon , Theo pplicolion con o[Go dis,1!a, their„t 
acceptonce, d development locolior seonring audi¢ed /+Its, relcled 'c the specitic 
overfiftypuolicond prvateorganisofierld , RouteplonnIngcnioolimisotio'-safes, osset ir adeston. 

/orese'ls c huge stride for€rd in improvi, ond shonest I g Record .........0 
munic,Pol seclor Boecit = givernonce and • Wi•rk wfely guldoice - factcring .001 . Al onoble intelligence o. delels Ird 

cogim complio•cerequre•en¢g u,id proven nethodo|ogie' risks pose<] I business 

1Fue RMS 

Digital Power Meter 
The K6305 digital pa,„er meter g be used for various wiring eyeterna 
and can measure up ta 3 systems ¤n single-Phase 2-wire circuit. 

./. 31 1.VE-- 
.....thing required 

)... 
for pc,wer 

c.neurnption End errargy living 
6 enatpla, me'murement and 

Calculations 

Thls Po•er Mete, ran·!e J,edlof mea,urements©f 
Instaniane•us,lntegratlnn and aho demand values 
•red data can 

. besawed nSOcame. the 
- Internal mernor, and '1. da[a can be V. tran/'lled to . .-.8 

.,IUUL Measureddracanbecheckedon 

ardroid device& in real·time bY u.i·,0 Blue=/4 
functioi 

1(6305 - 
K6310 

email: ; sales@malo,4ech.com National Telephone Number: 08 61 62 5678 
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Assel cood;'ron c,5ess,rer r Complia'CY - 0. 'plote skills or. I Ir reoseregul/to 'car/plilicelevels 
certi{icotons • Increae csse• life - phgs,col osset 

PAS 58 requires res/cisible asse, owners . A.lom/·ed risk assessrnent. workflow longevil 
to know 1he current condilior of eoc. assel OpprO•00 5 onc so£ey checklists • Ensure operotonolconti'LiN 
•tent,01 benefits to be rea isec w:th mobile •Enoil morkeling feports• reseorch hos Conclusions and outlook 
I.*.0,1 shown lal fnobile de,ice use hos increa•ed 
• ase, condtion,sa,foic"collycolculafed 41 "tensee"minoti"01·he,op,c"Mobilig from ,ost 750 000 rnobile subscri-s in 

and updated based or oudil respoises, Is key phytic.1 06• nonoger.. enabler 2001 10 roughly 5 6 Ilion subscribers in 
• Supponlofcomplexonden'/nsewide withinthern•nic,palsectce'sho•,harmoblle· 2011 8,2015 mobiedevceswillbecone 

aise, inspecnonvoudils technolog,c•,ed,01/lonsarealreody••dely ub,quilous. cs resecrchon/1//pred:ck•heir 
, Fo[ ovi i 00/orm- newwork orders ore odopfed oll over //3 wold. Witn ong¢ing use wN; Increose Mly joid, 

0.,loma·icolly frigge·ed based on ouciv mobe develoomen, end •poncnt,/ rnon.el 
Directly o igned with this growlh spw/. *he respon9es inciem ,·.e· expecl the 1rend 0- mobile phyBical asset n·orogerner·enterprise mob, 14 gdoption to Fulher in Mily. The impolonce Siondordrse •he csser regisfer od·n,nisgration mo//ho, evolac dromat call, sirce 2008/9 of mobilily is w"M ated b¥ •he /nCJS businesE piocess storl / off from 'in·plistic do' collection •rtivilles In the Field o{ munic,pol physic¤I assel to Inlegroved The e.terprise sol'tions Focu"d PAS 55 Stor,CuG provides guide ines mcnogerren. So 4]r, 11„ poper hos provided 
on oulomaing comNe* assel f©r=/blish,rgondn,ain/iningonelfecli.e odeorlede•ewip.,of currenttrends. Indvs* mcnoger,•em 

Adror·cossetregis,e,An,Hect,veeledron,c spec,ficdrl»ers,dennitedc/unoulloo•tc prOCesses 
asse reg... consis# of •hree ke, elerrens. potentiol selutions In ·his •ectin, the core In Cl©5 99 
nor,le ly: findings 01 •I•,s paoe· ore su.mor,5ed 
I Comple'his...nollossetrelliecwork -his poper volidaledthot g,ver•vur,ous ,Ttorko} 

orce,5 - defects, 10'lure anclysis, work Coi.indings d-Iver: n plo¥, mcbill'Ing 11•e ohset ••rle'l'/ 
p'Homled crecosfs. n he muo cpol seek>r -inencial 'Jcce• is ling c'ce work iemon- un u.cpped 

• Hierorchic:al 'ruclure - paren' asse,i. d fecl y IMI:e¢ In ply,ic/1 asse· felicbtl 1, 0/00/ arily torlhe [nunicipal 3//or 
conponer,ls. ossocioled equ,prren'. and prodiwity. Well-slructured assel tcsks spores The opponuni* is nol nionogenent progroms mn dromaticolly , /ex,bilily li occonmodot,ng ckonges, in·pod tne ©*erall pe#.orice and Lseful Mobile solutions purpose.built for oss& upda' 

lili of these physical assels i•tens,ve industries cal .ovide o 'uge 
Polen)/ beness / & reolised w & mobile OPPO•ni, I. 

Accord# municipal sectr respodie 0/In'¤lion • Ensure *crker 6/ely hroug' adlie,ence asse* owie, are conlir#.Ing . ...e I .... In elective asset regisler - to best oroeices 

cO le•:ng ossel do•o oligned wilh M 55 theirmoinlenonce practices • De./.se rrointenonce co•ts lirough 
IS Ba•ad on €*isive research doi,e, we know optimised .0/101'ell/•ISO¢ion 

• Regular u/'tes of unregialerec ossel M osset inins,/ Ind/.trie; hve beer • Cr.le O prevent'ti'lillimonagement d910 •sched•led cud,/3 - ensu'ing dota undemvd for dec•des v.ith lolvho•i ond 6-re5s men¢elily throughout Ihe 
ir,regrily mobile *chkgm. Due lo le fo/lowing crc' of ari 

Ileol and Solety fends then ior,c®rns - indu/. me now £xed To toke • Pnprove senice delivery ord produchvily 
locused improvemenl potential I Iresh look ot oh/'ll asset ....ge'll through feol·lime {,CCeh5 t. c,5 set 

inforn·olion. mobile solui,ons ihat addre55 Iheir uniquc 
*sec work crcers, solely procedufes , pressures ond pri©rites Removeirfo·/¤·icns,losto fulh/dri,e 
and & eck|,5/ are WI *the orderoltne doy 0/ M.a||·stok".4.r' rolloborotion 

i Thegloboleconomccria-reduction'n 
formon,c•setintensive industnes Inthe feld, Mniesend Mijab•COO'•01 • Improve operatonal 'Hic,ency 
work im·ried ©ul # paper·based work • Ageing ord retiring wo/Forces - ' Achieve belterfield ser- regon,iven„s 
orders and haid copw manvols - uhlising knowledge retenlion • Reduce costs 

N,o·wo• rod,OS i•OSBiglonceond or 5po fe poMs • Age'll' fros'ructure ond increased , ,_41,„•fil' dlise o grea'er return In are neeoec./insionces where held workers demond I ./. 
do not have occess / rodio communic/ion. I Caroon {ociprint advocacy - 

6/ ore to rely on Ihe,r own knowledge d enviror;mentoi irrpal Mobility pd progrum driven ¤•el 
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