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Welcome by the Mayor of Mossel Bay 
Councillor M Carelse 
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1 1 

Keynote address 
by the Minister of Minerals and Energy, 

Ms Phumzile Mlambo-Ngcuka 
Read by Mr SS Mokoena, Deputy Director General, Department 

of Minerals and Energy 
INTRODUCTION ENERGY SCENE IN SOUTH AFRICA 
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/:.in,1 0/dinons;'re ./i.mil.'i. 11, 4'hipingl I .Inim polic' 
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ESI STATUS IN SOUTH AFRICA 
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tribulion waor . i l.ling i f E l„•A 1)/ lil,uli,in all,1 01 apprepr i:/(. Ine /0 1 iroug,in espe,·Ililh eli"Iririly 
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1, undertaken 1,3 1.,A,i,u al-1 168 li,pul m,in,·ip•ilili. • red,j, ing #("i rrini'·11 11,·1,1. Li 141 r,i,·,·1'1,vg cilli,·r :ii ili[ic and I; (,1 114·r (IL:li LI•iltili.. Thi ini, rii. ip:]Ili, € i inlle( IN,·1• 
1, 60% 'ift .:11 i ii.Ii.,•r: 1), ri nill·e 

1 :111 :,1,0„1 1 04. of (,i/1 i i,+me· 1,9 %:1 4 1 01,111,·. 

Muni.·i,1.11 i'li rtrical deparill„,•t. :. ·r,·rall, 4 uppl, 10 (1]11 ' "1,1.·„ „g lili· Ii.irlic·[Pilti,iri .111,1 , u ri,·r,hil, i f bl„('k 
gilmer· in (lic,· Mi •1 gili,·rlimilil .ir,·u. '11 i· m L]Iliril)·I| 60,/Ii Wrir·u,i. LIL 'IL,· 1.,1JIi, m (1'rollyli „irl iIi·i,wd 
<11-tr,1,11|m differ .iN['ifid'all,1, iiI 11.1,Imm /'11.il:. •in· 

lia,e und rflig·tiliw« The 12 hir. ·.1 1/uni{Li,·1[liel • :ille aili,15. f.nrign ili,ril ini'.... 
ar" Lin( f•,r, limi, 73% of il /11|1 • •Il 11' mi l i, ip.11 g'( Im . pri"/Ring 1|ic '|iii·.In |t, Ii,iiI;Inre 111,0,10' ./ir 
&,11 1,4,1,11,·, in 4,111 11 \ frir·li Ii.ii, I·,11141111!111]11.1| .]11(| irn[}h .1,1 1,1 01 4 inh.1.,rudlm· promler. .ind 
1.11,·r Irgi.1.tiu· right, 1{} wppli 41.•Iri,·iIi •ill„n lili·ir . el,*i,ring ·i·(,ir]1• (ifeliclri 11, 91,1,/11% 
IiI, 11 1,(,L,mil.irli ..14£,irm lia• 1.·gi. 1 21;11' rirll. Iii 4111}]11 ELECI'RICITY DISTRIBEEON INDUSTRY (EDI) 
thri,Lighu .1 %-1 Ur i .1,·re minihip.,1/ies. er, the· RESTRUCTURING 
Iii i·'Mr,••. an· 111,1 vlhing 

1 n V,ir. li 1-7 4 ulm„·1 .,p•irou·.1 1]i, r,in.,i|id.Inoii i}11 hi El.FerRICITY SUPPLY INDUSTRY (ESI) REFORM 

l'h; U hit,· 1'.1• •, r * 1'1,10(,lin -ird iii 1998 i ), r of mill ir, i„ be det,·rrii,]i, d 1,11:,1,4 i,ill, ,i.,1,1,· ind 
r..... {.ili·rilit,em •Nin.. 0,11,·r.. ti, ··inir,idll'i· 41,·nd.·ni regional &·,tri,·il. iIi%1!ibilb,r• (Ill'I>•)· In 
i impelilion [,i 11/ u,ili,/Ir.. i·.:.,i.ill' 1,/ gr,wrali,in N i. Jun, 14/'141 (.abiliria/,i,rn 11111,·irn,1.ili,m, 1 mi·iIi.mi.n, 
ll,•" 1 1112,1 %40,11(1 1.14 the El)1 fri im A i "r i·,11 q.,b· 1,1.iii i .1 
trangin,ori »li·m,mil '-#·11,1,•ragi· priwili·.Hter p.ir· 141• It I.LIde :11,1 indepqi,Irm rl·*him'| I'li· .1 . d]» 
ti,pann iii h· -limr," tri!„ili,B (REI),) c al,iri, 1 6 :Ihil ;,1.•in„:,4| 11„1 Illi, 
Cown m m thn,„gh a. I ir·p,irt,„ril iiI P„[ili, Fir,„,·„ „i „III h, „14· .e,·11 In a Mini.1,·ri:it Aul, 
Entirpri«.1.,11!ren,h pr,·1,2,•ing,Iwl,•ki,in( ••nirnion ( •immilli·i· (»{ ). a.i:lid !1% 11 dm .•rm 11]1· 

B ill hill„*in. thi p i.#g ,/ IE,kniii I 111 „dnli·,/ Ii| 11. Electrli Ii. [h.tr 11)111- In(Iii.tri R i·•lrueturifig 
141'18. 1 ple"r i,f li gl,|,ilin,] thid -ill her E.koln lii'ing 0,111"„,1,·i (1·!)11«) 

in'·(irporul, I m ler ni, 01 111·(Zuillpallie'Art ind I.,Ill.n Iii 41.ir, 1, 1,8 4 11„, 4/ini>tiri:,1 4„64' minill,•r .,/,pniwil 
Ow upplii.lm, 1,1 01 1 r.il]•[irlium h·d hi I'lier U iti rhi,•ir 

hiri rn„ re 1.,- rr Iii m lia. .1[.1, inili d i n.,·41/ga- (.001,4 r. (la{ . >1,*,Ir(il]tn) .1. *Cell[Ii,· i| Li,li l-u ti 
ti.1.110 11'4· fine «wl.· id [lit· Ii'.ini„Mn .mil (,owrirnit·iii i,1 Nulth Erica. repre-m·,1 1}' 11 
#i·!11·r.itinn - 1,1,4,11 lili·, 11·( Iril·ity •11/,pli imli,MIr.• (131). 1)47*mi .1 1,1 Wini r,11' .1,14' Energy.,in tlie r('•lri,i t,irm; 
In ';)ri! 2111„] 111 '11,[1•'ug,1,·. lili Mil.1,·r, 1,1 1 '111,1/· 1).lee., 0|11(· n..1/l'· dif [|Li· |>WC /1,4(,rli,In, ili, :1(lvig· 
1·1,1,·rprl.,·, ali,1 1 1,0.1, 1 .1,1 4.1..trii/% •WIllA mdil* and m.16· rri•immi·,id.,1,1,11. i : 11(• ril: nre willi Ilir 

r,·Ii.in, i,)1 .11(i•. ill],p•rti,1 1,> 111, *,irld I ink I'lii· 41#reed <1.·Ii; ·i iii|r·. 
„„rk.Illip Ill,ir.lid /.1,·h„[cli·r. 11, g.,in i„.ighi Inli, 164+ 
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Thr N . M.orliLill] ,(1[•ini,·-/ h. work (in 1 \pril I. lit/„id„M ' 6,·11„MIN , 1,11,114}k ilid.·rm· 1,1.11,·u. 
2000 and. aft,·r a u, ber „1 i,„il.die - .m•1 na,ion• ti, r.1 1 I 

mi.·t„q. .i,1..taki•hi,1,6·B. 111,·. lai, ci],iphii.1.1.im· Ilow,·i,· 1Iwir.m· i n,unhir,Jf rii„xiraniG.,ihi,·h Iii"A 
irni· reporl ami bilin <11|,Al /(, 111, |4·•i,i,111'·1 
U ler 4"iii ·i· / „11'1111.111(,1, 11111.,take IL,•1{18 i ' in' 111· 1. 11'011 1,·5·1 4.1 1·.igin, m,ili,),i ii[· 11'i·i,idii'n i·'i.i 
i .0 i iin•i,h ion "i'h • i·granive.161•i,ir .ind 1,"L•11.• . 1. 
11/' Depilrl•n nt •,/ Miner:,1. a.,11 ner:/ 1/id I•ruer.dn' 

2. % Ii|, ili.parip, ed/. iii rh,· hiriff.[i„, lure f·.„i-,1 In 1„ tlit· 11)111 , i (11·aft Nou·rinw·n| h „f·li,Lrll aill br pri 
IIi.· hIL.h h w.1 •,1 Irdkinent.illil„ 01 :h, in,Jue. t],„. pan.,1 Onli thrn 1 111 11,4· 11•11·, •4 1,f .q,prin al i,u,i,·nte. 

Cii.·rim.111 Is (01111'illed / :iii •1|1 1/|1/]i, 1 11,1•11|lalinrl 1,14,111,11, il, 1:ur, diff,·r i, 1- in i. 1 Iffilir ilie .al„·u- 

proe./ 1, ki.pe•'t·,11/ral faliliia wiN f./.$·I 1,irn/'r /1,· urilp Ire 

mni, lid.111,11]•i, Il l'DI ri·Arua•r 11]g l,li,rprint ]„·inre :hi. 1 1.•1•111,111;i,• ill .( 11•. 4.11 ailil .•il·,·l ili..1,6,1,111.,1 dr, 
[ 1,11 M i ;,1,1 1.,1 111 m ir. 0111,4 -mall ili'rilli t.ir: 

11'.9,11,· ihi, pnlgrt·sH x·hil·wd in ili,· EDI n Kirl,(11-,10 |· 1'111' .,16*untial ilill,•ri•ni·i•, in filia,z;ul hi•ulll, iii 

pron·• far. ther,· 1..,luirnlier uf proph idin rai•·> 
q,-ion. 4,11 11/· 1.iti,n.,1, fur rr .lri,{i,iring. rl'1]1.- 1 Elt.,rifii:,IHiri rit·/:are nin rve,11, iIi,Irilinlf·,1.,irn.h j/• 
2,„ i,„ r• iur 1,1114,1,11· 1 1,triliti 111, 1,)11,Ittlng ,·41 ill•· n.giii -;111 -,Int· lif th,· polin·r 1 ·gli 1 1,1,1ing 
• d„·r, iu: 11 1[ill in In· 1'1)1 re·Ii.ir mn,F pr,"·, 11,e • 

lu·™een ille Cal•inwt drcii,r' (ir 1997 Ind ]Ill ./d m "' igr.inim,·i. Ii,ili·gil.'11,1, i.·filing,I · r 'Ii,·ili r -- 
• 11,·re i. a /1 11]•'r „1' rl·I·illit'|4 arCID ||"i]/ gh')111 ./. 11 \11•4,L. ]1,·,; pri·-' i"lo 11 ve 

6. 1)ill,·rilil ili•(ri],11» Iri· •']Ill..'·114 11 iiI li, [IiI 
rlic . '18 r, .m ]' r/ti,nut, d,I,hhi.inhil. 

le,·i m 
Til„,r,(1 ir,·u.:11 ur'Ing 'iri, i•. al'.1 •enic, .1.111,1,!(L 

141 t• glwn 11]i· al,ine re.,I in.. 11 nly·(1.1„ 1"™,11,·il. him_ 7 1)1·tribul,m ar•' 4,1rting to ri'.tr i tilre· 11„ 1'1)1 im a 

/·Iling.. · 1.11 Ili.· ri·•lruil.iring.i} Ilw El}11.. 11. Flub M lili· in'·rragmg ili,irdier :if di,(,[lirilim (-[Ii.ricipah 
£·r. 'ind .Mk,·hidilen [i order / ri'mind oilwt, iii• Iie,) whil h dre un.1.14· 1,1 11.l, lili;r bulk aern,in, 10 
[irl,(14·,It ti) lirielli rcile,·at'· 1|/· rat•i}i,i|'· f.r i·inli,irki•iM F.,kin".Ii'.,4,1.'·of [}"·4'1, v. i·Il'Ill,·Il,4 + . 

on the I '1 I r. ·tril' 1,1 ing process. '). •1 hi·*111,· ,·1•·rl, i,·11. ind:J•tr• 4 fu, ing fin,in• hil lionk 
I hr elia,,(, (li•ribi,Ii.in in(lil,tri h:,< 1,# Ar, 4, rupl i if the <1.11 w• 411„ n ni,lim™. 
(lu·" w""·h 11}. |bir Iii illry€, 51 lut|l·]1/,·* 1|1(· N.1111 \'ri"ulli (li•Iril),•. 
1. ]' rowiding 1. :. '' ih. t i.-i'> 1,• /11 ....Iril·• 'lili 11•inin,111*i/•gill.illrni·liw·nr•%1(„ Il.E»tori; 

[•111™•ht•C.Connillrnial. ir,il,Mrial:,1/lagricu|I,111,1, •|"/' '> |l, 0h l,Illi,lilli d..i'.1,·ai•/[iuri·. i / .M«IL/,· 
1,!111,•1·N. 

• 14„ the (1„„,r,/, „d,imt·r 11,+ 63 „19,·ai · „ r „1,1 gre,iping'. 1,·1",·in difter,"11' 48·1112,·' Il||11 |iii.L' gov 
/'. " p.,-le, a 'i're,Mi])le. all/,il•LI,Il· ar' 1 er,imi n and 1,1. i.·i, ili•i i in. in F.<kilin '1'he 

apprni.:11'· eli·,·Iricil 'i·rw(r' that arr, fir,L• '11,1,1,· rr, r„, fur n. prn'·4·• .,1,1 111 ]1]:1Li· I:,it.:i:ir• ]11 1111·le 
m 'hier •-ir·i« 01 1,11,1.1.old '·ner. ir4»#,164•lir•fiurrinir·i·q,Lil,11,1, 11"ile€ider Ill:,111% 

1111/1 

.hm,[,1 1..,i i· „ (,1.: L„ , L/-„'t|. /m'|. 11 i,·ed ,·h·(- ·l'h.·4:Lr,1,1,4 lili|Irh t,11„t|1.,INIrl,('11,!i!,g „F l|le ill(|11.tr, 
hae d.·m,ir, .tr:,1.·,1 11 it thi· 1 11,1,trn, 1>i'ne[ us c,i,dit be 

- Fi," largerinill:,Irial•lisl,init·r,%hi·li·nefic,at.• aclur'*11. 1.11"rl, 3 
1,..al ri·„,ircessli,uld nin,Ini,r n·(,4,1,51·11.1,!il 1. 1<•·.iline i l.irgi' ••mIN· „r tmlin4931) ili,[r]1}uinrs 
19 ./ P"< 4 lh.,1 .:rl· r·i,r,tp•·1'11 r in /1411,421 1•,1 Ii. 11,11111(111'11 ... 
411 11 9/li].ir ir,dUAI» LT, m/wr ,)11rld l· i•i•• IiI 2. Ra[,c,n./,ng 1:,rifir ,ind inlroil„.m, 1.,ir Lind rill'i 

hilih un·Ul• Ni .Ul i,Nomer i:u•gork·> Ii.i«d mt •!C 
N,11,1 1114· agricuhi,ral irriur ,™1 i 0,11.bule plin( ipli·• id' ./ Ifiin tal,ilita. iii+rdle, tijib .,i,(1 1/:in» 

•},•rl'J•: 

3. \11·41,·r.,ling thr ,·6·<trilication progr.imine 11'™16 
2. Ve,·ling [!ir <·,initur i'· rl,·r·Trifi .ilirm tme t. In iIi, i. 1 11'd| IL, I. 

T. 1,11,('ung ,·, cili,i,nii·' m '(,de, ir,ip'• a,M -kill 'rnill 
t. 11.mil.Linine :ind linplk·. I ng 11, · lin in Ii,1 lietil,Ii ,;l illi r·,1•,r•,lkill. Ilie 1.irgi n,In•Irr el ill•nl,liti,i·.- into • 

#10*.:il,1 w IIi·r number::,id 
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, 
i.| hi·.i|th „1111, i·|alri, it, (li·· 1,11]1. •,·r.1(r i> 111,·rclor, w·r, 8. im r»rriti:1| {|F'•E·|op 

1 • 
't,//'•'.r••/1 firi,i „ 

1 11 11• 111.1[ 1,),)1. 

ill.,1, i .ill„,g[· iii{.11'1·r ii,lir·,11 i• 1(1 il . lili 
<·•ilii|[Ii . Ae 1. li, 1,|l,iM 11/• Nl.iii·,1 1(Ii·.i| iiI 

111(1[J.irk (,ire 1• ||11 11·[.Lii h liieh :1211!, It·W: ]11 Iii m€ li (11 111,· illip",·rit,d rlinili (immil!,ilil·• 01 0,i· {4 i,in 

• 1,14,1,1.• w·1:Ii,·1„1 [,pplirluml• 1,11,1.1 id,irile, id 11". 11 

m, *·whip .L ,•Impl.1,1.„w· h,m;in r,·•i.Lin,· 1119 i.li,/) 1'•, ai l„,· thi. gi•:11. :111•1 [akilig irit,•arn•uni 11 111„ i-·ap 
milit ·ira„·8 .111,1 1,14,11+ ili.,i n,11 in, |11,1,· i n,1,1,„ m. 1/ i,al for i la tritu at].inlia. iii rn i|,·flic,ii |i,11. wbblivil.,· 

M,/1. 1, [r,,ining Ind :,1,",i w„/ 1,18. Illl. i.].T..r[Li.1/ I . ilt Q Wi·r,· 11,41 .laffi 1,111 1.] { •m·r ./)(r.[ling m.1.. 
/1,- 11. .1 i·|unce (41 rilf·quil· ilie mill,/r• |i,in•.inel, 1./vernmi 1/ 1, Ii,il [ak,ng full/·€ rc /„ill•I•,•Il |. 4.1.I|• 

i i i·,irl,imm , Al· .Ifip, r ·iii I.Lik 01 + ri .1, 11,1 ./4 n (11| 15 + 1,1,4 il|· |11, 4|lill|i·„.f·. .1.. n:/,11 with |Ill,(lirm 

..·,1 th:Irli,· 1'1}1 i,·hirm .ill ..6111·H 11,1,· 1,1 1,1,11.1 1. lili Iii· gil,/ili/,1 The 1 1,1 i ·.1, i. lii,in' pince•• 
NATIONAL ELECIRIFICATION PROGRAMME 11„111(1 pri• d, :•,1,11·m. 1„] lh,·. ili:,1 1·ux,·.:i,i,1 i.„:1121 

Gi,i rlimi iii li, mei ( ]b .lilli d 'lij, ctive' far t li · 1 N 14 It 
, 11,1 .1,·11-J,1, 1 1 |r·,·1 r;|Ii J.i l |•11,/1 LI'llir LJ /1/i l 

ELECTRICm' AND GAS 

I li,gr.,Ii, mf· ( It])1'l it.1,1.,i llit.111·[ In l.,ki·m wil,·11 :, i.•m- 41)11(11 Wrira 11:l, a .m.L|11•ul J.L,„11, grinting 'lital,· 4·1 
p,A .ri·.„hi·ilh,·1.wer,(.m·rirrmin .im[[hel le (tricili mr·dric) 2.1. ind u.ir, •il ·,· 1114· r,Ii ke 111 11.c 11(rg• 

hilp® |11,11,4,ri [04,1,LIL,i·: 2.·-i,nillinn prnhilid. ili•.id •1111,·ItqHr.lh, l.liwiii thi·(.iner,imillini 
„„,1.ir.·,1 h„,i•·1„.1.1. 1,1 ll„· n.ili.in.,1 6.1,ir,1, gri,| .Ii,r. ini·,11 ,"ilin iii .u, i, r, 11„· i,rd,· 1, .,„.1,·ff„i,·i,( ,1, I.ip 
i•g lh, •·ri'l l')4I " [- 
1}11. /. 11 11.s in f, 1 11(·4·11 i·k,r·(·di·(1 1,• .i•i,i•#.iril .| 1]111 (,<1[il. 11.Ll,118| gir• 1•, 6001, 419 pO••|4' 11/ •|| •I• |I A' I in:,1 

em •11 2,48 115 him.,·1, / comi, il, 11*. 1 low, r. wi gill III 14 " 84 Vi•",1,1,· 
liuw .i liw·kliwi.1 -mi,· .1 iii ,[hi,i. hou- 1]•ild:. id " ]• 12 11 i 111!- • 1,1 III '-1 1] t]!iia,1 1.our!]111,·111 i• , 1,1 -di 

I 
i,illiwn in· ri•.il, 1111,1, ill-latel l,11,) 81),i)1 Ii '. ' llt.·I'lilied 1,11[·r• I linnin' {11'1. pril•-/ 
in ,/1. I .in .I· 1, m, Irle'lirlibil Thi fill' Iur Ii,N· |I ...i|' .ill, die Soill|I /Iri, dil der'. lil ./IL· .i i I.1/•(•. 
hul,Illl JIJI.I•.In.,9 -1,|11,|i, ih i.u. 111,11 1·'ill,illl# 11•i, Lill,1,1-1,1, "pli,inhiiI 'Ii, i·m·in # 
In 1'1.1|Il l;(,11,1| Il,IM i / '( | rl| ti,11,1,11 •inwr.1,131,3,· r<·„N/·,1 1')] / 1],4 Il•, |ll•/4 1/I, lili r„.tll[ t]L,r, | 11,1111!,1 g,1. ,r,iii thl, 

11,+Ii(' i.f ,·i,"111,·Ii,rn- Wili· in.LIli· in 11,· i,rlian areas [n parall,·11,01:.par ifilll· [Fl' prili·•.... a -·,".. 4 -rk 
.ind, Iii·.11. api·· i li, eli·ari It dili· bi pri» 41. /, 11·e l„·ir•g rur, w |Ii[ Fi • Ill al .1, h,·LI 1„11, i hi. r H le. 

ini,h iii 1,1 1,1·1.I rk <Ili· 1+41 •·lihit' iii •111-·lim( rc[.i· *ith reiard 11) gil. dr |]41'arti,ic,11 (if \11,1,·rul•,md 
11„•Ii JIL,4, i 1,11:1111]lili,irl. 111* i/„.1|114 1,1 •i)/„ „1 1|1, 0,1 1 ,( r/ 11.1. .11·i· „1• ritri 1 Ilr.·i· pi. u,uk.1,1,•i. 'r|,i· Idra i• 
n-(Lin' w. 1 '·6 •,1.rni. lid .rnil 1,11. LIr iii (11,1 6,1, r„ul.1 gil, i willi \Irira ii I, 11,11/ .·Irl | i 

Gin, r ill-,G t .,un fill l ie fil in,· 1. ·•,1 iii d Naihil il Ili gti, 1.1114,11,LIL,111, 41pul Ill,(u·/,1.•Ii,qi -Il hi 
1.1,·arificati m ' i.1.,imi· (1\11' .10 

I 'llieve '11 1,1 1 Iii.,| r, 1,1,· I.il.,prl,11,11,141."11 . 1 ile,,]i,p .1 f i,r,1,•i,hi·mr Srnilh \Irif·,in g.i• i,id•ter- i. ser' I, 1„ 2(Il [k 
1,1.,1, 

• 1 Wi 'rate Al P ' il h ut |wr i], i.il Mfi.Mrl,i·hire d, u·1· 
Iii·*, ii,th \11'l(lir,(:.i•,·imile,]III.i.liri•r,ili.wil.•ing „illi 

• 11,•i·grillt· IIi· gri,1.il.il,iff-gri,1 11·, 1•n,)1(/A. 
• 1 „,orpin,W, 11„· I „,ic., 1,1 .·li•i,il.-Ii·f·lrifienti,ii, pr(* 11,1•,1 ,Llidl i·,wren ),imilii.i,1/d hi,inh Wri[·.1. 

gr.]mili· / i], 11,· hi,11.•·11(,61 pri,gr.,rn mil: I illi ....| 10 1114· 4%{}/grl,(·Iiull ul' 1 #. tr.1,4,ni•,4// 
• 1,1,1,rill,/11,1.1·t.,LI•.11,11-,11.1,/Inlitlifir' 3,1/·-r.,1 •li•/·Iii'i·Inir'll/!·/1/1•i·. 1,L]....11,11/rk'll. I!elli, m 

.·,1..,Ir 161, l ur.LI ilt·' ed,ipn, ·1,1 gri,tr;©. .ii,il 
• Fii,ir· I•,•iri•,ir.b· 1• 11.ilih al,il ..i fi· i·le.ri'id i!.Ii./. Ip/1•1.1|./12.• ri,·pilialion. 01·i· 1,[ all,@,Inli , 1 g.le'· Tlili 

Ii,•11-, 

"milim U/|.ill .1, crs. r„ 44,·/ri,in. bum.ir, drudi,pi,i,·nt from [Ile Allilli g,b f 1,·121• i, Will drp-nd lit· I, ili pitril 
on Ihroukomeotitr [Al.,b,]il, .[Ull, ,|1,•14 NI•(|i.1.,Ari, 
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11, Sh,41 .ind Upi· To,in \1,1 '1'111· rl·*i,11 4 .irr i·%preh·il 11 1.1 thi. wri„ 11„·1.1111;111.,1 •lint,ir i. m,li lli,· mvill 
IH·hiri i.'/1 iiI [ Iti,1/ r 20 0. Illill i'•11+ M the (,1,w·l t]-i·l,1 01 .1!Illh Urir.iIi 

|rl 41/.i,)11 |i) ..1. | 11,(1•,11.1/' 1,1 lim·1•Irdir•. |,)1 ·I [ ),I /|I /1,11,· 21/ 1 / \fric., I ii,·, / '!..... ( ,1,1, r, 1, r 

h;, c rei i·,th .,1-0,11„ 41 th:,1 1,4 11,1· aii!]11.21(i, i M nind I l'"TI,·1{1 it, Tr|I.in. 4,11]th Ullui „ / M DCri'mber 

1·•]1 +i·i.•111·, in,1 1.1·11]„il•ip li, 11 pr·•11•11. / i.,11•i<*,·, i ii[ 21]110. 1111· Inmin ill I.iii-1/ A i./.ri·nce ti, . 1•i, 11 11w 

4·k r Ili.,1 ili·, .,re· confiden[ 01 11 >BU ,(.,1,1 # I. 1 ri.1 7111" (erh w'ri· .31*41 m i. it. 1 Il I.,1[01. 1|w ri „Le ·rwi „11 

„1141„In· 111,· Ae,1 04,4. 7,· .ili ,"] i:.allilly firt her •lew·t- 11.1, 1 1,4 r]HIN r 21)110 1[' iii iIi·J li, 1, ilili.Ii .i iii·' 'i' . iii 

Min, A .ing ·i]Ihp .,mfi'ren, i·Orgalli,L·J: 14(ililli £|lic.J) 
2 al,in, 1 h.i'r.·4··181• 'L:,proved ihe"u'll,·gn],mo„ Hill hir iN·ti·,Ili. .411)CT·tl,10((,ilyull wl,i,th,·i \fri,·.in.init 

iperhed. /.11•id, ri'[1 'ull· •Iwri, .•1)1,ropriate. in(,irpor.it· 1 .,i,•i,·ri.i· 
/ im„ 1114· ri.vig·il Ial[I. 1 •11 .'11.1• 1 11 ' laill ['01 1 Ming 
in l':Irl,lili·nt .11 „rib. 1'11• 1,11, 1 .e of the 11,11 Is mai,dy CONCLUSION 

l'Iii ,· i•-r -1,11111,1 1.1 ' 1-6-r % 111 1 Lim,r,r• U",114,1 

• 1' „1„il. 111,/r,1, rh 16 ,4,#Ul i,[ 111, 1: „1 11(111.ir, '·1 gli],/In .ind in hrnith \Iri,·a. i]' li.u·li•iiI.i, 11 ,ri·m· 
I,lir r. 1,1,1,1,1,„ I hi •.ill 

• 1' 1,1,1,/i, C,imp•·lit lin /1 11 rei ,·11[ Mo mil/i,il> higic.,11.i elin, 1,1,1. 11,.1 i|Wi JI Al,i ,· 

iril|i. wi,•ill |ir Guni·ill,i r,Ii,rmilir Li'ili,di' in pir,imi- 1 
. " ri . 1 I 14 · ( i J , mi l p.,('(Ma ' 13 1)' 11 .1 1.> 11 i re, 1 i.| 1 1' 

Ii, 1,11:110' 1, fii, m. S(,ul h \ 6 '1!19 6,|')111,% I, ,/,Mi.,h, 
A m ref,irming 11 r I hI .ind wl' mci 1, 111.lilli,wi or 

.ii,Ilieril•. 

1/ i,rd,·r 1/ fairiliL.ill· (IIi· .1/[·1]wn.| 1,1/.•I'li rinN• an,Ili, r,9, i•,1,4,11,1. ill,1,14,n /„ 11 111,·ri,1 |1m·kl•;,•1, 
inir 1>irib ] h. the m:-1• 14·r ¥·i. Ir,id'· .121,·inj,·r,[h :irr skill. 1--6 hir lium,in ]·M€iurre di·'il'ilin n. 

wi Inh 1.'ing lin,ili.,·(1 &/&".i•••'-4•lins•,,••••frilail'inl 
Ili,· ili,ialion,il (,·i. Ir.,1,· •gri·emi·n, Ii,]1 11,)1,11,1.1,•i.. •••„•,•.'Ilt it, Pi M' 1.11ll·flll.·I ti glt'I'!.ili'in full,i 

21| 41:,ge LIL > ill,h \Cill d 'Likl I -1 ri·111|v iii Il. ipp (02 
Mi,z „bup„, 11 i rm.:igi d 1|hil Ilie agrri·m•·m <·buld he 1 inalk. Im in. i./.ili,m .mil in./.Ii,in ti. h,1 I. 2// 

**i*ir .1 ·ir,111.:r ga, (rade agreemi·u, 41(11 Alri•.1 .irid i. 11. 'AD(. ri·gllir, p.....irk. 1"ur '11 
Namili. irc Ii·11 .li[,Ii],i i·(L i'.h (1 drilfL 'greel,ir,il Ihi•. r.ip.i,Ni Ii,lilin- 4;114 :rn,I ".Ihi",11,£19 tiar fi· . loid 

d 1, 4 „„ipb·led dind hrulig·(1 i irk „ „·dr MU. 4/, r./.in .im| int,·/6.u . /)11],·r'I:i· sli.t,il.ilili· di·.·1 
REGIONAL CO·OPERATION AND INTEC[{ATION mili·li• lifiIi·'·lopinE,n,Jil ic:>wi·h as %01111, Wri ' ill 
Itill •u, 4 4..I• ill,11 |hi de 1 1.mci, i. of 11„ S„„,her i rpm.11,1 a pip,· dream. 
tlrir i. 1• J.4 ·1 .e ' (I I / ' i!, 'ri),1!i•Ii IN: IN·MId.'i] i./ . 

trude .ind inli·gr:,1 imi ill, hy i rip il v in , rke« :1 1, i 11 iii i. 
0,1 /,·d. 1 1,· Mi 11·:ic„ prup·(·1 ill,4 113 ir' 11 Er ·i· ri.Unlrip4 
eon,h UN·.1. 4.wd.Ind .ind Mi,Bl,iqui) ind di h 
914'ki·'41/,im unht[1·M<(I hk,im. h'll •ri,1 1,(DI):ind 
twii,ic,rk.luip.ini regiwil regiI]·1t•ir• 4,-)•,er.JIM' Ilillw 
h •1 ]1. r,·•/,1,;,i, limgl,1 11/111(· 1,i·cd fur n·lt.ili r i.,g, i. 

h . In 11„, r,·gar,1 1 lilli .,1 L}lt·ir 25{11 Ine/ing ir, 1 „.Indu 00000 

\./. 0. 31/ \1·1• 2/110. [be S•,1,1Iwin \I,ir +0, 
4 h 1/,1 n 1 /1 0 -Ir' C< \I]( 1 I nc /4,5 Mb '5 '21,1,1 
111,· /,gri·, rnail.· all,1 04„ (11'·Ir'.Ill' i¥.ili,i Prin. ,],1,· 1,i 
1111' linpli·ine,11:tli(,11 1JI' i JU· 11 #ion,11 1.Im I rip, „ 
R /11./•iry 1, c,·,at"iri (IN R V. #lini'I,·r' d[.i. i.ni·•i,„ 

ir,6 m·lii,Ii,·• a,id 1,) ),UdLei'11, Liu„rlv es/&*m·„1 
., 94·11,1,·. re./1/1,i! • . t}... 4 1,1,1•trir. /1•, ri· 11/·' 
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, 1 

Ali Howai,i Whifthead 
Exe 11!ve Dile, kir Di: hdo 

Me,Irn Eleur·,trl• mid %41 (LA 

ieprew,miw m F.DlRC 

•91,]1·,1 (if ri·,1 r „ ti,·111, b. 1 lic,]irve. M Illii,ut (1-1,1 Iti·•·0,zii,i,·i, 1,1 i,n Ni, 1 (1,•al, itill• 11•. Ii 1tl'D.K that 
01,· IT,4],1 . 1]·.ilili· rn, 1,111,·11[Ii,li, ] -/11, 1|Ul| fal U• 11> 111 Ill [} Eld| Ile pri·,110·•1 wi| 11 |}i],11•,|.11 i,·I I. •11(Mr.i|i·,/ il' 11•{· 

tlir linin„ m. 51 um der $1,·rwr .ind m•Mi·Ii al·, dw te, h- a iu'lwil mal. Hom,· muri· work in·ed: Ill |]c' ll,„ 1, Oil 'hr 
nii·.i[ r.·•in·.i·ril: tives id lili· boint, Uni'.In Lucal ]11 Irid•,·ref l{Flk:in.1 14,(:idlh.iwicipliti„.111> d,·mon. 
{.in,·rnmem \.. i.11 un Th\|(A) im 11!, 1.Irilried, SIr./r gbe,rill·rl• I id m.4·I: .rd .,> .,1, i .i. lin <li,· rei- 

1 11,·1 ri.11, 1.|11/1 " |:4.11 1/,iririg ( ,11'11'il" < |•| J•••0 4]/ili ./.LI'l 

ari[| wi· ari· •i,•i•,i,rte,11,) till· Ul | 1 •·i•gini•·ring f ,•mm/- All i,f 111,· 11116 .re -iler,·,1 ;innund I milrin ,·w.·,1 h. 
te. ali,lill,\All.P,·14...lin.· %,unrape,iling'.,th., I.iii N,, 5. le.1 1- ('pilli'rid,irli-,11)11,6,1, Mi·Ir,i,1,1 1'{url 
1% n.irri• iliu,ill/· I r,1,1. 4 11.1.1.11,111 I•,41,111> ·1,·111•••1 Flizal.·111 70 3 i. 4 1·111,·rt·il .LIN.iln,1 1 'il·11·rriliril,1,11rg. 
frum 01,·ir "Ill :ind ..i,·h, in iffi·, 1. i• a .1[kitill 1/. baril. 1..:i,id Ilii· I ill.ilk Mifldell.irg tiri·., I'll'iria 
411,·ri· SA[.1,\ •i,jif"il.111,·f;fi•(·r,ir[,il 'illi i,·g.In t,i ,•ctrii],it,•4,6.!i,lia!,11·AmrgMelri, 1.iii N,]4. ull,Illir 
re'lril•·turing in fpr,1 14'31) .,1,11 I•i')7. I'li'·ri· i. .in .1.fil[ 1 ,A,t H.ir,(1 71,·tr,i i• 1,1 141,1rnift)]1(eiIi & ild kimberli·•. il 
Ii,I iiI' iII·lilli Lri,wirl Ili. .inilli .Ire in,huwring Ii> grl tirig i,111]i· rri '1{11'· Tif·%41 mil Wri, in ir, Ii, 2 
Mid,iw. " w. 61, al,irig. Imth irim YoLIN/vr' .m[1 |roriz thel)(irl)un ane· 4'r•·1(·Iws frmr, 11,•· higi·]alli•i·rili,un 10 

tlie 'imikimril . .,i, dilii.Ang .Il, H hi· 1,•,IM - 
I llii]L'h .Irl' 1114 I' "1' ]1 ! 2'[11 |,l'' 4ill,1 //1, I'L E'. A•I'L. 11| 11| 'ikir t li /1,1 ( Ill" e. p'·rl]:ip.,11 J•·Ihr li," 
M in, r.il. alid I i,er;5 I..illkiliu• Iii kipp 111, morn, mill' 1(' r,)111Ill·,matle' Iii .1 i: [if p.irli• 1,1.,r it,1•·ri·/ 1/ tile 
gair,#. ,(i {1[,i• "i· i,m 0('1 11£'• jirli ihi.i,· itillmi,1 •in,Jil mt„w·,pili,·. tfult ari· aill /·ni·r/4. giudl ,mi,„,11 .,1 di·I.B. li,ili'L t),i, •(1» ri fi·rri ·d t,i illi· r,·r·,irrilnE·lufuGI. ](Ii' r.d |IL. ,1,1 Ili.,1 imbe,LI,·ily·n·r,Iti,in ihini 
th,,thaw ,·mirged tri,in [he :ti,gli•( 1,·p"!1„1 W'. Thi·ie 3[All .1,0 lit r.·main g,ith Ii,1 hig im m·r I 'rn, fi i·,1.ine 
i,ri· 38 n '·i,inin,·Milli,i,•11• ir, 111,· 14•( rl,•ill..rni] iII· -m· ii' 1]le / \[5. 1,1.[·41»i' 111:11 1 ' 111' riner: 'lit' 1,1,JIL 144•.11 
mi·,1. (lilli . i· 11.Lw· 114,·•w d 1.0,n t Iw \\11'[ i epi,·I·illa· ,rf ·t,ir 
tive• 01,11,1 IMED 1·'.wrmivp Gilri,·1111,· lil„h 41·,ri 

NX<·11 i•(>1 III· 11,1, 1· .1,itil.il|, .41. •Il thill .|11,iddl w· |Irm (iII 
It, 1 

[lial l,il i...i' [1].li 0·Ji,·111|i,1,1 J•-1 ISM'X r i, ri·mini 
I z-1,1 4.0 Ill, te i»nimen: 0 0 III,· 1·imuirnin. r th.11 1- .ill,111, f·,Irrcin,nuwr.;Ii,·r,· gin,•iati,in li·enil til h..m 

ESku'll •,i, 11,1,·Fl part t '/1,"6- il 111.1, 1, Ir.in,fi·r rid Ill ,|W 
1,1,·1,1.,Ii,1,1/ •inlimr mi n. 

REI) a. ' d.'ll /'... T." .. ./n, IIi" ring 
iour, . -n• illilir, ine· bill iri ,$ iwrill view, Iii Ilii-ilip·'·t We fell th.,1 1.e ¥,In •1.Irl grain• 

I 
thrri· ari· i, 1,11,1 i enc,irre,wrb. I w ill 1 1, fili ll•irig 1,11 1111· imm ihi di·tailiiI ,-·b, 8, dinul,1 1 Ah,·11.LA,· 11.,·,1.·,·i 

ii,b·i,1 ['a•,il• 11•1• 111, d 1• ]•i•i·•• uhi,·h Nall,i $10. lin I 11.t li (Iii ' a 1.1/ r ./ inther 111.m i....11 
11,111· leil liplil Im, 1 0 Ill d .d i,i, I] ilic,]1 i , 'i limi man· 11 fillu rl·4 1)11•1]1 'dalion 'L| [Ill' mn•. 

K.·viniminifull,)11 Iii 6 ·le.,K iuih fili· 0,1,1,·r. >h.in· T.,11 
M.il ' ill· 1,. M f·i,wred. re, IM·il . m'· pi,Ii,i .il di·Ii iii· :Ill ri'nu·inl,er (hal Nadia 1 B.vids commenird ilmi I n·iiI 
i,ii,1,1..,4*. %111,oull, 14.( i,ia, 6„- m.,il, ri•,imni,·11- %5,.r]„„··111 ],ail>(i••i. 1,11•1•I,·1••• will, tlil, ri·• „nin iwl:, 

.". Ilid iII.,1 I'w(. r,(,itn.ended 11,1 111!.0,141,·ri .hari· 
putilipiE.,h br'th al lutibinal i.rld Ii.id I,·i,·Ii., . h·il. in ,·al !1 1{El) .11,1,1,1 lie l„ 1(11„ 11:11„m·,1 ew , r „11!,·„ 1 giB 
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ing(·crl,lin r],11,4,0 n,iliemil 1 1·lir RI'DS 'i-rr-,1,1,· mai h M. ther,·hire. ili 'hu· lie,1 h.1.·r,·a M' i mili, il' iii ki rp 

U Ihi. 1.,3 1.111'Im} € 1 „mclili..,3,111; 111, [ther„nrept tertil. or tlir '41|'L"i'| d„rt.11·%0111,·11.,|i,/1,ie, 

©1 a 201,1,·n Alar, 1: /·ci·,iwil. 1 1 11,w 11]i. .ilit],mit, Iti· 41,•111!.·rinhitum N„ 19 ..1 + 111.,1 ir il conipielition 
#h„„1,1 beewrew·(l ful wi lire,i ll ·l illi·d,•1 plitiliwl Ii•ve[. dili,ild 11· iritrilitill,·d .i- <oun " Ii'i-!lilt· 11,11.il[• il w.i' 
Alili-gli . l[ l; t hib lia 11,1.11, ./irrit IHi•NAm ill• rlik. ir,•li, ui,·11 di•,( (111'. iulrild „n an i• im m ., i i,riplf. fif irl,ir,ili• 
thi, 1,·,li g i iIial ilie we .i king idi. 4-1,1 Ii„.,1 g.,i- 1„im,1.1. aili·.ul„.1.-·r flil. „„i·-·lit lir.%, 1.4,„·tlio 

cumwn,]pili·wri·i.i· 111,· pild,·1• 4|].1, i·{TI'•in rallwr 11]an li,uld lie fur t- pr in,iture i'· 1111· It 11IK Mill 11,· 
19.,114,/ulge)(·rnmwmi \[i•'i,111.,·Irilricili ri·Ii(,21.iI],il] 1,41 en'r'"i>'i·d rn re•1'11,1,11!lig,im| rn,thi·.i|,|i·bi,qipli 111,·ir 
i' .1"111,1,ina[ 9 1,11"1118·111 ill local *) rrinwri. Iii·iii r ihin mmil' id|,4 lir ·k. Mi·,th,·r i. 111•1 1 11,·' 11.L•,· ; ii,i,·il | 1 " 

skill. 10 1.1.ticilill· h..1 , iumpililve or clint,·MII>Ii· r..ir· 
Hi·rnmini·nd•li,in •0 12 ri.(•ti]"ial a-154 411••ild le ki·t li i.t· ar i· 'i, irig , •44•I i ,ini•i,·1ili,m di•i,ilil li,· 1rit, i 
iallic,1 11,)o iral™fi'r iii [lic· / 1)% 1 11]1· lia. i. iiI di·,p L||11 11| a.-EH•;14 1,1'h,ill|'.. 1]Iii 111'11. m,1-1 1 „, g„.1-11 
mied n·pla{ 'mi·nt iw 'luil „„411.141, 11,1,•· 6,·eil ],ro '·irn, liliu· iii ai·ifilir,· 111,· .Lill. Ii. ,).3rliti,wt,· i„ .i i,in 

./.1.11,1,· /1.irket. 1,0 ('d. | |L e ,|w 11„,1 1.1 r.,61. I Ii), ruct!11}€1 a r,(1 1]Ii· ,), P„ 
cial'·i! repl w·,ment (·0•1 li•.·11•1/ \b li,•16·w '11. 4,i,•ild Iti, i,li•,irenditilowN'22 rel:in·, 1,> exi'[Lilgi,ini ,111: Bilh 
114· l ie,1 i i prli• lin·, 1„ f,irriti {.11 ex.linilli •]•il li,%1· 1,2,Vi· •14·,ic,| It·rE,i. 1,1,11 1,1,iar(i+11]:LI rifi·r' 1,• lili I MWI)' 
t„ procced '41(11 \11 11'Imilipal ili,|libulor..irrelligi,1 111 ew,1 in,urd t. 11, wh ha lie en pm logither form:iii/,· 
slarl 111„,king,11}0 l}•,· 4.Llin· „1 111,·:1 a.:1·1. 1 1/wi h.@W r ,> 11. ri Th, 11 ·1 .11,(I al, numim !1141, 1 1/2 

ni, i·III·i·li•r ;i,yrt ri·gt•tirM Ilial ,·anl>, Uiad )*prrh. U,m. -a•11>F.•'•1>•1•)g f finlii,·1 hirl.·1·i.311.,rm, 4,!11,1 
A ht,/ 1.6 ili,ing .ini,· w,irk i „. 1/.i...: ,··t Al i i/,dnli hi· li,in,in„I hut withinit }i|.iring 11„ 111'11% :,1 
11,!, it,- rl,4.1,11:1111:144.. D.,1 w.,1,1 11,4 +2· pu'b n " i 3 4, her t· 1, pli d 11. 
1 60 1,12,11(· m.· n :,]111]in-dall,iti, thriligh *Al Ci, RED. 11 r Ii,ill],(11„ pa, 1•1,· Itl l, 1„, lili IN· 01 their 
uhn·11 -· 1,·ni „rged 11,·m t„ pax on 1,0 111,·ir n,•·11,1•,·r, i,ire• 10 %,1 tlic ,]wrg. 14] 111,·g· .(, .i[,·gi• i "41„9 . a|1,4 11 
** |11, prourn, iii| i-, i.ition,L iii Iri . /1 gl·, Ilir Mill, Iii cl.il (unlr,H·•, 

Iti,4,]nin,·,id ilii,i, No 21 '.,i, 111,· filti,re n'i,Lii,- r '1!1· 
Hicom]11·!id:/1,1 N„ 1 1 -„• „lith g„(id ,» 1 r,·eigir* El)[ .11„,ihI lie Omi, Th 11 imli] 1,1/1 1, of 1 i .,1 .ind 

fri" Ille regi'[,·1. 5/ fill '1111,1 ,·a.irs. 1•1·pity 1.L,ril I\,·,li, 1,1,1 1 n i' g,il,Ii'iIi M ilh 11•.LI. |H' .0 1.,· id 11,1,·m 
M itin[(ina| 1,·•p ti. ili'|it h·. 01 hic·.,1 g,ni r, Ini m in t,·rin' I,f 

rll.lie al')/M'|1. Ihid.·Ii.·11,1111.· i·Ii·,hirin 111.,·.4,„„lili,·i,·p,I.,ii.,i 
'luil 11.,·6 1,1,·ir 11' Ipplinilial,· ippro.,i·Ii i< IIi·,1 ve,i l|Ir.High th, Ii,i·.11 11,1,11.0,111• · 1,1,4 :Mi·t (•! ,··rl i[,3 ."11,1 
driermill,·,1,1,·Irlphil.i||,irmu|al·,imr\],•·rir]H, 11•i|·11·1 li,·Mand.i,1¢,i[,r,i.the•Fl•„11|11.m·iII, n.11],ilial mler 
inne· 11' 1(1111'· i,f (1],· 11„, t. 1,1 ,]tln·i ..iril>. mi 111· 1..* r.1.a heart a. •i 11 

„f .i i..lur i•·r kl], „.1,1. ,In,1 9 iii, 1,1,1,19 thai In ....4·, 2% , 11(4 i.„. 11.1. 1"U'. ha r n I il„ne •,iff„ ·,11 work il, Ihi. 
I |w,·i· .01'll· mli#lilie. h.nent {$11 .@ 4LJ it,Mi i 'll. ,•L·lind Oil.1 ,„Id biri·.ill' defiri, I.· rt·gul aimi .iri,1 
ti•inlir/,·i·•• ii,i,il:il)111 .ir.•1)[.Fi,·1 if lor·.11*i.i,Fir„i·,il,in,1 \11{.iii·min·.11.1...4 1•, nol 
71 thigit.1#1· u,· 11:ili· !11,1 -IN n 1%1 • .|. 1.1•1 „,1 1/11.11'(r,111- .%/1,1 1)•4'r|Jp,>i,1% of re,]„ing|}111114 -and • 1,11111.2,„.1}„al 
mi,WI, d a[,1,11™bnat(·Iii/6,!•.11.1| „i· 94· (III·, ili·™1 10 1'(·gli•:LI[,1,u mil{, i>!41„ [ad, M•111,•daa] 91,11,„ik 
sh,- 114,(imr mil ,· d.i:ill f•11111.,1 6 |„re· 4 11 1 111.lilli.|Ii i,brn/ it. i,ur mil,ile·,pallib ..,•ur i.ilini·]Ix ·g I.iii· i,,,r 
a.:r.yand ,|I·,1,14·,i|,E·,11,·It{]11•1·1|11' ipprowl l.,11·nli·th™1 .1{·11 4 ilie-:111(1 #e, i,ila,·1 ··,ckii,illmrin fm.i, „i ..„1» 

1 » 1,„n, *11, NER >ll :4 ib i d m Iw 11,:,1 il w# 

I li.,1 Ue :iri· .6.1|| .411. L. Ifiat Ihere 1,4, ri•k Ilha 1 Tril: it :sjll' .1 n 'itwr i,i ll•i•. 
•,imi· a-(. mat 13· u.,11.1•;•|11,·(1.i••1 -••· = Iii· iw- lt,·iri,iii,i,11,1,41:in No 111 -•¥s thal pri,i·,1,1 li,B.inrnmr 
„ilurd ,i,1,1 ,„ iii 11 1,• 11 •1•L ,11 11„· 1.lilli·M [if .1- t.int,·r]•1• ri· iden[].LI t·l]>1(ini, rH :11(,111,1 IIi· Li·•11 hi·hin 111,· rn,1 n fl,·, - 

1,/ the,r ri i}|„ ,·riwnl i a/ Li•· iIi-1,1 i·, 61/•·,1 nver , limi· 9'·il] 6, ]i·.i·[ fi•r IIi· 1,•re,rrabli· 1 il/,1 w / )1 „,i,r.,·. i, 4,i,„Id 
#hi€·11 r ·IIi·,1.thr •fliciliw Mir •if Illiw' .i·QH,·14. 01 clii,rgl. i[, fin·l mir,·1'e ;i ith inni,1 ion. (hii *i,·4, on tli.H i. 111.1, 
11 ,11, i.-·l Ii.i. 1„rn I,·11 ri,i nh„n, 11 11 .]|| 11.1- a 1 11 1!,i· der, .10,1 0,1 50 h.,1 11 1,· lini,·r in,·„ilii' rt·,i,1,11,1.,1 1·114 
1:wl, r hk' .11,•i |1[]1•C ••, [1| In,ir, 3,]6 „· 18.]. .1 p, .rh 1(lilli b pin. nl,1,1 |1.Ii •.,1,„·,L| Hip,11 111 111 mliup,,1 6 ¥,1 
winium,·,1 i..,1. 1'1114 1. ,in inilit.,1,i,11 Iii Ii,Jr ni, mi„·r, ami 1, ill d,·pen,1 4,1 i iii„/ili„,1. pr-,lin„ ,,1 111,1 1,„·al 
¢1!•t %111111,i• r i·,trili t•iri,Lg i ilming il•,ul- 11 ·ir.3, k. w„li, 1'.vl. f , (,1,n•:11|limil,·1> lili. i: a •t,41.,re i„ 1,·,ind 
nlit Ii,li, v, ih,ii i[ 10 1,1 wil I• •1 irili ri •1 1,i Init ofhn.Ii ri- •li•,1,1,1 r,ill• i finm li.irl i,1 a Uti•,1,1,1 il,ili„,1 :i, Ii€• 
tl'Ild]U i .' 1 hi' 41. gr 
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Tl. i· '41.1 1,··Iii.1.1,ri.fi irrn,·rl• 1114 14·,i,11·11,1,·i, iii Fin.incr. aing '1'Ii.·i rli, di· u., iii ni#,i i/,al n·:9,i y :111,1 
.lif· n,ir- 1114,1 en 11.1 1 1)11' llil ix,1.,rn€ 111.1,1, con- fut ilill•, .11• h i, ri.lili. d .ink ri·fu-,·i,·11,fi•Il.,mil iuter 

in •• 1,111 Wri,·,i ,111, r·gtinl., 1114· 11•iligi·,11 p••ill|.11,1)1i £,f ,•, thi r ·ton· bel,ge thilt tl, 14« • i i,Illill, nrU,11•1• i 
h-th Wri J 64,| 111 1|11' ri·ip·el. 
14d. r-nlilli·!]IJ, d I hill 111, ri· -hnuld he ,•i, geographi• al ,•,., 41,1,]n,·,id:[110. \(i 1 0,i il. Hh th,· 1 | lim.,11 He ill·re. 
lilli•·1, miali,in iiI t.irill• •4,11]in di· lill). M· .ir,· MN ,„,•,]Ir.ali,i„, / r,·Miru{111,ini .tating 11,4,1 Ili,· i,w·rdll 
11.ilgi·[£•ruphic diffi·i,·lilia®n,ir imil.,1,11]11 1111' RLD hill.in n.inin,·anile,r, 1 r!11,·r·ri·.ilioil,il'|•1 h:]i.111,1 

1'11.11 bl' whi, c-,1 ' gliT.,Ii,i,1 1,1 di'· immi, 1· bi. 1[i.i, P ir>1•· .hi,ill 1 IN· 11:111/,·riE·.1 .un,•• , illi,ill: .1„, 
It./ 11. nre],1,·,11'll.).11111 hc •Ikl? diwhiia,i· 'Ii,in,1-blink,.ill!hi·ir®Jilirn.lit,•ih 

1 1,4 limili·ndull„n \4, / .2, th:/ Iii•· crilis •,11 .1[1, I, 1 1,1·m 

li hi·]Ihi'.1,",hlm,],Id'I"ll'll•'C "6.i,Lia,I.bijng 

\\ i "de ' "»of il"·m" ilia, giniri,·1,11]Id,illill„k, un U.€1 

11'IL.,L >C„„'ulli' i'. P. , i. 11,1 L.3. 11„ h.,+rl•(-,4,• el, rt' urirli·r.lui,il 
inic. 44(11 liave a lar I,ighr·i eli(l,ilil.iII[),1 burile,1 11.1]1 

c.l.ins. 197 / 11„ 1..iliou, 6,1 4,1:11,1,·. thi· (kiwrrim, m 11111(.1..Ind .|!h,)11,|111,1 i Jlligfu .lar[ off ,ri,L • I,11,1. 1 01· 

urilhe, 1.i,·I likilirmighthi·fi.1..#,il] 1 „ rpri,lili·m* lif . licie u m e.,1, 1:,Ii. hill i,i .il,il w 11·Ii ,· 11],· iIi·r.iiI, 

1,1 tb.LI prou» laking plaer need to br '24,1, 11 inli m 
'trn-"„ 11,11,11•in Nu .15 de'll' itn], Ii•.11 g•,•1·rlimrn,• all, 11••r 

11,·, mini „,i:i[„in 10 12 ·:r. ihal 14•in 1.·, i.in. ihi· 
I/| I ,|1•'ll|'• 11" ri.'11/ l|I· l•u. i. I :/ 11'4 •i••r..... 

I. Inil Ih.il liu· .i,U·• wm fii,· 'i·:ir, di,•i,hl I 
ph.1 fl 4,11 1,11,- th,· Inial p. i r,imi lit In im· •brix, 

ir,·ufficirm -rk fOr ll. IN ('vill i DnUi · sil,·11 . ...0 1 rer im· 
In'*Bl. 

:I[.11 .ir.· 1,1,1 41.11.-hillili,4 .il (Ii•· 1/l D If w „„ „ „ , 
sh.,1,1",Irl,·ri„Li i,ill. 11 

In I.ir·[. ilill,·,111] :in• iri•,imi· hum 2.11 11'ink di-t 11. Wi l. 111,1,••i·Ir |Ill, M .,1, 1,1.1 1 1 v 
cilrienth und,·i ihi inilirorwi,/ Ii, r ilic ,·le,il.in. 9 

;*t,1,1;| |Ill •]11|i |] 41| *,41.,(]ii,i, nf ],J(|ilig [ hi· .1, ile 
lure. aa. hi it 'i·ruci l ill . 1,1 lIli· ir,i,0 q.a,41 qi.11 lin.in, 4 • lilli. !11 0,1-1,•i.•'Irlmr.111 *Jin, 1'11,1 i qi]1,· , h·.1,14 Ili,·>ihin,Id ,Illi.,i, 1-„,·,in·he.11,1,1,•n.,i,1,in,L.,.W, 

, li, 1 lie·Iii·w il'I rl:i.,ii, irl, rili mh,1 i,ir, 1. 11 >1 1/1/,1, in linr imil„1)1.Al·11,1'•'1,(tl„11• 1..«1)11 4h ihe 11:u 
Im irim"m *, hi[, 1•iiI,et isopl't·litmg,111,1,·1 /,I] F 

13kt)\1 fit '"111,•, ••ul inll,111.11,1• rlinning 8,11 1,1 
1)11, ri,•)1.11•i·[(111,411!.11..·cl,ki•,·ill'•(·111·•1112.11.]1 „•,•.rali[,Mlillil,·((,rn,ial'il„ li!.We feillh.11-11, m.ir 
6- 11,1,1 1]in 1.ilk .,bowl I i,]ilerA.iii·it 11„·i di,i 

1 1 i.i · 111."1· .1,1, .Lit r,11'11 i c lid,I]:hi m'ir .1 'll- i,f i,nilin·11.i ligi:hit„,i.11,1,/·int'· i, ilh],3 'irit· i·.1,•,in. 
ral,|• /|i.,111'i. fig,iri.Jiri,il,11, mi m. R i. fri l. tli,·r ·14.1 e .,111,· awn 14„rk iwed. M be 
Rrninir,ii,ii,I.,Ii.iri •0,36.n. IJI.11[1]i·Ji,•£,Ig,•wrilmi·nl iIint],ii'i 

lin ..rihir,H· 11-h] Iii· qqilic,1 1/i.'Pir.1.11[,P"I.'11 1/1,•i,ii,i,rlillilii,11 No4-i.n.ptl- 1, H I *#.Ink·Jil 
M.1(1111, 14 Lill. i 111, lili ,·1[·,plion 01 -:111 eli+un, r• 11,1· I r im.Imill,1[ :Iri,em·i· 4,il],1 1111,1,1 1.lk,· prep.11.L,im ,1,111 /..illk 1.,rp , lig i.|1|1'1.•111] .LIL .111,111:d C{ln.Wn')114" LII,1 € •lid,•I.|111„ ill work for I lie ]{1:1)• i %12,1,1,+1]111,·1,1 
V' 4,1/1. 1..,/ 1, 11·Iii,··. lin 44...1,11 3, ·* 1'Ill·,·i\,hrr Ilim -1, i,11,1 i,w·i •pi· 

P,.6 I' lll -Ii 'd ell.Ic li„ n. 1. ]1.,1 , -Lu .11 N. 1.{]n i,li• .,irlic .u,•1 %11111„,11 11„ IM•I)% .md wh [|11' ]|1•('gr,1|[,1,1 tilt·Jr 

1/„ 4 c„..In,4,411,[.1.1 ril,111|lir,2111|(1(/11/'ni·.L»hn"lil A •· •Ii, r- 1:11· Ino n,Ii,·11 .•1 a pri,1,1, In Mli liE.il. lilli - 
r·i(.ip•· 1 hi r.·i,Imf·I•i.1,1 iii iii,11 u l.,· 1, i lili· 1...il L•,V fi, 1 -'1 1 |1.1| tl]Prn|' 4,1 1•LJ' trlin:,11<,1,1| .1 r,1,[lin· i. 1,1.2·11 
ernmi·mi liu illl-gh il,i·r, i. .In 'ir•,1,!it·/1, 111,11 lIn 11,1,i· limib·'1 -·,· 1114· 1,1|)> :irc ]11 1,1:ie. lice,m•i· !hi· 
•hi,1,1,111.,ir· ,1,1,11· 1·a•' lir I,ium,•g -·ale il, mw-1 thi·.v Nfl).4.111],.,w· m (.Li·.„, 11„- n·,pi,11,11,•Imi,f h· u,·i" 
high rii,·rm ildge. homi·iiI Ihi Ligi· iii·,• in [,rm. i, 
1 rit,·rli•i· 1 Ii, rg• •.. I ·ri,IJ•, 11.4. 1,1,11'.,1.1 rli.,1 Ilii·' i.i.,il,1 i :i.1 i. Ir ./ . Pil(. •c,·i.. iii imuk ii •i,11. 
haw nu pri,1,14·111 •inli,ili,Iriliwlinx Nillw nii,ni,i. 1,·n 

Itillimlill·n,lilli,rl Ni,36/1,1,1,1 11,1 ttili,h·,pal.K.+.- 
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The contribution of the Volta River Authority 
to the African Renaissance 

E.A.K. Kalitsi 

M EAKKAI ITai 8 Chan 01 • al From 1987 -0 190 ne was h 

cal institution tha puluce?# a I tne • butior, utilry the Electricry Corrpany 
elec-iici-y In ..... 3.pples leigh ./.Ill of Ghana 

bour ng countries and rranages the • •• Mr Kai ts, bas worked or tie t'vcr 3 

made Jake ........ZJ/•Ill'li ConsJItant where hc locussed main 
fietare ass.irring h R present positic • ly on water and electr city sectors in 
in 1998 Mr Kilit, who was a four- • tho Western Afrca region. h add 
dat on memterof the Adthrity when • 0 • tion. for nearly five years. he was on 
it was first established r, 1961. tal • 35 frl' the 

served n various capacitle. rising • OOL • Commonwea th Secretariat to the 
inr')'grl the ranks to the pc./hon 01 • •t Illl laticial Water Commission cf 

Chief Executive In.lan.any 1991 I il'9• •larna ca where he provided tachri- 
Armong important acrieverrelits c' • ii• • cala-tenceinviernarammiertof 

• water tl'e Vo a River Authority in wnich Mr. operations 

Kaits, Mit CAK Kuli,si played eading roles, we•e the Mr Kalits, Was ed Jmt" at /ie 

reselemen- of 80,000 pecole floodec by tile Vola University of Ghana *he e na took a 

Lake, developmer't c water/orlie [larishort system 0, degree h econorrics in 1@5.5 He did oradiate studies 
he like, and thel'iter-connest,on cr Me electrica 3,3. h ouot,c administration at Harvard Unversity 

tems d Ghana w •h those d reighbo'Ning cougnes Cambrjdge Mass ana took a M/ste s degree / 1961 
Mr Kai ts: was alointed -he Al•Thorty's Director of 
FInarce in'966 and Deputy Chief Execult ve / 1971 

INTRODUCTION Ii. 1110[L m Wril·dil pid|killin, 1 he l>pfuilib u i lii,ill 

I.,1. pli·,Lg·,1 1.. 1.., ..., Limi|% Lii,Ii•,·11,4 . Illl •11• 11 
. 11 'll,gll.1 .L,I•|11 11,44 U• I'll|,A,Ill il " 41| ||11 *I •|t., R'IN 

\i,!h,irih iii (hi· \Irii·.in 11,·n.n-", r 

him \Iming 111·.1 ' t|w |'inpili . i'| 610,1.u )|.ili. 
*A. c.,Imp .h|14· ill|,1 I In],ir,·• iii .111!,Ir rli 

und li hi .·[1 irl • I,I'ria,1 iii . III il,iiI /1,1/ 41| i| ·,1 l ipm,·111 Wi i Imt hur wim Ii·.1•1,1™ LIli' fl']wri,Ii#iII Ihi 

limni·d,·IN h.ift,·r [lie III:i L,·Id n,,r & in *int·iii iii. /]T"|. firn t/ 1111'11 121!' 1|1111]'11.11;1•114.1 |IJ'11'4'.ill 
,Aii.,·ilip ul,uu i, i .i[Ii·it Ili,· 11,irlil] It,nili-Il{ . TIA 

€||li• ri i,nomil' ||||·, t| illi· 11||1| Irn],1.[I i. •1'Iii· Ii,ipari iff liu· 
*,111 11,1,1, ai•1| * .Illi,1111#1,•li,Il' &1.1.11,(I d." tradi· 111,(I 441|Lili .ili mil 11||U •||Ii,1 11|Ull ,( 4'11 1 

I., 1 2, und .13|.|lued |11, 4.+11,l· „•i| | Il't,1/:31* (]I \|ricari 

Urli a •,11.1 1,101., gloriou. pa« Kimw 1{11]O p· ir.,@,Lp il· counirl,·i .11,1 \Irlaui p,opli .1 - 1,1{1·1• 111,· pil•t Wi igh- 
ili,Ir,irl,•r,1,·,4,1/111„)11 iii/„·„iii|,|i•a.1|1,·14,1,11:111„1, il,i„,igh,· tfi·Ii:rn.1,1,r,1,1/·d :I• I,i· I.„118 „,1r•.Iii•„rl, 
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President Thabo Mbeki: 

••Those who have eyes to see, let them see 
the African Renaissance is 9, 

upon us ... 

91 7 £ 

Soweto Mareetsane district 

and ihwi-· (illi• ,),irtfu' Wrii.in·, :1• 1.icking Ii, gll jee, i'. direct .dhinni] Jule \60. [lin (]rio[ [14" Iluir 

\Ir,4 ur, 1·rliplil . i rill,11.1,·il ilinui. d.ner, 1,1,ik rillit i ri lill,·Icilll,n .i• [,1•:i:i ili•1. 111 : i. a big C,)i,1,11,1 1(i %11,11 
/1, i, u .ind rli· ii,litim·i,1 hai I}ri)ki·n i,ili, piri·r• 1,i, ul,• k•42.i· Uri mali iLl] itilli Gh.,[Il. 
iii.ili- 'i.,4 1,•·ill.•r Afri,•n• Ii·ri· ili,ille,1 -[1 fiehi;,•g Ill houlh \frh- I'rN{Ii·,u. MI '1'Ihihi) \III(·ki iii 19(41. 
uni.mg [he„-Iw• 7'hi, ir,·.,ird Ili, i,1,1„,11„,111• fli, Ihi paid| Ir,Inili h & m Ir,1,1,·74 hi, lh'·ir -urri»ful .1, uy 

rb I.ir ,·11.m:. iIii...i·,1 ..1,1 ...1.1/.1..·.LIJ(|„·iii.- 

THE liE-AWAKENING 

1, i „,i w i,„ili r 11!i n low 11 1., 11 krn- 10 1. , 1.ill. i iI the m.,1,· |IN,ilii.,1 Miri.il g![Ilillik |11'[·.111>,· 11ir Al,iptin• 
•1„Ilrl{4• Ullt·fl/,16·Ililll!(1[tl•t· •fill,11 /1'LI LIri· ••'ir•[1 lii.Ii••(1'[1•,•t"I•lil'•.•(i,irlli,-i,·r,],(i·Ii· Ii,i' i,u,iLF'[1•,12 f 1·0.@pabil"*i,111, \]ri•anlir'li iIi·wl ' 

Ir,ir. Thi mpiwi· lif '111' Uni in rin.Ii> lule. i. 1,1 .S),111' 'fril m I'n-hill,·111. •' 141,i,·••ii•gl|,1· /il i,f Ihe 
FO »cari·h bir diliq,1 .mi[ iinplimr,m qi ,i,gi> ilial Alric,LI' Ri 11.1,••,1]we. tfull lin·,1 1•p.illi·,11 kb,mic 

i,11 J bli dh improw' 1]12' i/,11|,1. nt lili for :ill \Iric. i... \Lrill.Nill i [h.· •1,·11·1111.111.ti, 1. i.• •41,/(· Wilr •m 1,0. 1,·lu 
und '41.1:14,1 11/· 1,·Ii ,•ptuin iiI \111, all•. 1 1,/ i 11 41 en hirn,rer ir.il li.,11 1.;,r,11„·...im,1 11,4·11•11rc ,|i:/ the itr, rn 

4 11 01(· Uni All IL:1• (hi id| Ni filli' th•· r·|1.1|[i·,1" . i,f u ill hak.· i 11.'rge „f ],i• int n f.i li· 11,1 ll,i· i·•,1,1 LI'i lit .inil :,1 ' 9. 3 
4 1 the ime·re+ i,1 '111 t|,I,ull' 111 1 4 1'41 111|' iii luili),1. 

MAIN CONCERN 

I ir.1 irili, •1 .1,·p., 1, 1) 11,4· drilarti· 11), LIL,li / mh m·i . Th, 8,1,116,1,».3,wi· i- i Ii Ii,uki·,1 at fri,1,1 Kew·r 
Unilinit, .111,1·...Li·he,1 11,1 4 .imfli· In fir•( .1.•·r,ir™ lili· ul pir:Ii. i ii•, •. Pri·i,lin[ \11•eki !1.m, iIi lim·,1 111,· Ii,litie·.il 
\Irt, „1 •i.·r-•in,Jil..||illrge,| 1114 .1 ,ll• ,[ rn,lill|ti,re ..1• /|,• .6.1[•1. d|„4 1|Ii'I]•.11|tll•,)I•,i|;t,'111JI],(·|re{'· 
4 4.,1,;litie. .red d ,·rinin, amr fuliere. 11 ju . ihe 
hu. on ihi. muL'gil· 6/, m.wl, Cluno III,- Ii,-' n,illi,in i„ir.ingli·,larn r.. il·'litr.,1,1 pr,wi 
\Irli.1,1 ioilizin -th f tht· '.1|1:1 r.1 1(ig·L•I 111,|11'Ind 

ibm,limi! ILIN :ilt,·i ihi• Mi·.ild \\rll \\.r. 
I In,i' 6,| ilid. 1 4. In,-Li.1 !,4'4 liLi 111•i•qi•, .ind unil u ..11·,1 1 .in.:i ir nn .1,1,1 u· inniul,ilib iii wi ,·r 
Libl·]1.L. whi, |1 11,1,11•4·• blil,·pi·ndi·n, 6,1 mun w.ir m 

It111. 1 14 in 1|Il' •illl!••tini .•pi'4( 1,1 111 \]Ii(·.ili 
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Proceedings lath ve chnical Meeting 

"As we peer through the looking glass darkly 
this may not be obvious. But it is " 

upon us... 

3• 011 - 
1 .12PZAT..'- 

Maphophomana Zamekomst 

It,·i:,;...in.-iII.,1 th,·Ii,11.1 Riter Pnip·it pla,M .1 re],·.'lli- Thrinigh lili. p.•/4.1. Il.rilili.11. al., in,rE,di.1,1 ini, 
prli,·c t ..1. inli·,idi·,1 iii -1 · 111,· pri.lib·m iii p,„ ·re; .in,1 1.11.1,1.- |,ir Ihi· I i 14 limr· 11,4· in-,1 1,· I·V„·ri.·11 iiI in,pli·- 

i,v"'Ini, 1/ I„ /·7·Jilt) i,i,r n.1,1,1.11 <i•id hirm'L]i ri 9 'Ilr, c> [o tin,I id ,1 mit„li,· il l 1 .37511 hi'h. 211)0ft 1,me Imprn[til· 
i.irri,1,1 .1.4· .,1.1• i[,alit, gri,u l li I I hi· .·, Lin.•,Tn .Irid i'.hili I i,r. Li li·.i· 2 41;, i if Ul O .,p i.in kili niel ri, L i Mil rib i .LI·• 1. 

.6 4, · r l d, · rl t i, I i. 4. 11„ 111 • t r 1. l | ( 1, ·rn | 14 ) 1114 · i, [ i,1 • H p ri i „ · p i ni, · r , i l.i l i t - u 1,6,1. i m h ., i ., I N , ] , i p ., • i, • i,f ' ) 12 
„i,·m al Iking i ondi[i. ., homi· .ind iri Iii·13!hhou] ing I.\. 1,•gi'[her'illi ]68 /9 ilii'i.' i,n ,1 Ukilir. 'illi .i 
,„in,rir. i 31{\ 1,1 pl,lull:, 11> ri,14 41 11 -1 .iii 0 111,1, ir, pi„>ilillin ill il• i,Lip,IV ,•11],·r In ,1,1, ./, - up-tri.lili. 

'14 „lij,·i ti'i·.i·.mi„' .ili| Iii J i.i · m.1.1,· 1 Mignihial,1 • 1,1110- 1 8,|11(|111% 2 / H ' 1|' 1-·LIN:ir i i 11,„ d i. Ilic· ,„, 111."L 

hution li 'll ./.in Iti·....uncie. bil[.i irni| a lij')11/ pli,in[ 4,1 .11!,11, lilit|le 01,111-1. 1 1,1 
ROLE OF VRA 

t "in ii,(14 1, 1,1, r,{,% 1:11:Ii,a I uil' 1•,1,1,111•l•n 1|11 1 ••• 
ni·r.t •114 of '4 '.44)11"r[Lil. 1], u'li,•••1,1,1 1111ir·' Ilt\ 4#,1. 

d,·1,·I,i r '111 4iph 4.1]im fi·Il l:id Iii·4·11 11.111 ·41 li, Ilir 
'll Li :in.'1111· fuu,1,1,11. fill,·r. iII ••Ii,inuilin•iden·,1 in.·rgy %:*, r' in.,ke i if il- walk •.,1,1 10 i,i Mi. 

Ii i 111 Pit .il.,i l il il lh,· 1|1,1,1 112 !,1 •11,1,4 7(H),1.11 
1 hronigh I h i· WIt., It.k ] 18'41'14••i,Ii",11 ki• wi,i "i umili 
Iii>,i,(1 („,iri,ilili i·Ii·,iri.i| r·r,irils r.i lilid I I.,11,1.J.1 -hl· 

p-pl,· 4,[111001 (.11,-ing'i,18·/itad,r• ruir hilm.iii 'lk.• 
pur, 11, hi.ilih .md indu.trial p i ,/rammi: I · 111,· w|,ile 
•,1.0,1,1, .illit Illipli, e 11 ing .1.1,Lihiril. m ll,· homi·• i d # ilirl.iker, In |:11.,1,11•.Lrl. 
i,h.in.nan.. Ilw· (.i, i rn,11, /.ai Ii,],lingh. Mel up,h,· biIi. 

1 Ii· 
KI, r /,th rin / Lip,·rili,in lif (lie liwlro plam[ i'vi,1 id hi nr:'in;' 11,1 a ni' r I,L.iri.1,1111,1 11' Inipire,1 1,5 /1·1'\ 
model m \11]i'rl€ a 10 Li 1,1,1· 11/·. "1 ·' I.·•4 111 

11,·u]. 111!ni,|,1,·i|.lil i•,i·nile .ill,1 11,.I•,U,WI libel)'alit.m| 
ilit· commirmti€'§:ir•,imil thi 83(HI,q km Ir,i·rinir-1 I.1 11·lilli„1 fill·Ili,1,·..i „.1, pri·,r,1111| .1.LI•!1,1116.11 I. .i„il 
i„pral"45 "11 il,und i,im.'·ni.,I lin·., 1 1.it (114· /,111,/il> 
Ii.14.M :lild| 1,irge.•ilee·•drd in fi:111]lii,g(Iw ,•bpili,·.11.1 w.ir, .11• r 11. .1.L]t i '11,· 'i, 11,1, 4 11/r 'll,de m 'lic 

•ll |.er dnek,pini'/ la, ph,•,·,· 1111,11·1' 1Llt| rl:i'.2/ 
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P r oce e d I n g i 1 0 f H l e c h n i c a l M e e t i n g 

" We must succeed to meet the needs of the people 
se as to end poverty... " 

17 3--1 1/ 
3,37 Y--04• 

17 

Crossroads Elwatwa 

i,lent „1(:11.1,1.Ii.In• The ,[1.1,1·,44111.,s .mci 1]it·„1„·„ SOCIAL CHALLENGES: MAXIMIZING SOCIAL 
WEI.FARE 

.]hip. rliI. 11.1. .·r , •11 a 1 [i,· 1, oil 1,1 hope. nil| imli Elli .r Ill· i ,·.,·Ul,·[rwill lif I) 000 p-pli I .1 ill} N /·ri,/1 i 
{:Ii,,i, I, u. 1,"t .ilso. 1 r imr i. ighliour. 40 flcid in 
large imbi·r. /1 1,1,-·rvi· 1 Li 1/li/,·i,1, /1,11 u n , iii| i,In·ili 

p[.1,1,10:,Limi,imwihi.,Ii,i],1111·'imi·(i,111,11,h 4|111.1, Ii'Ii'111 'El ..1. 

1,#(.1,„i:,/1(,·11!,1,1.1[lk 1,11|11,111/,ir KI„,inlii|t·,14·r Ill·.LI,11 1.1.,I;Iii ilitargil.,1,·fl•„11,·n·11,• .111/1.1,„11:,11· 

\fri, an ,·an rw· 1 Ihi hi,1,1 1 1.·wl. iii Ii·,1•1,1. JI and alle, 1, 11 /M, ],1,-in l|]:·[r „,11,1•11,1,ilie- im 111,· b./ wi.i. .ind 

4,:,]IFI,],1'.04•J,i,4,a,1 [„,1.1]2.1|1'·ri·|f]11· 11'1|11»l,i¥|, 
i DibMI,ill,)1. /1 1, Irld Wil |i ll e tl.11!limi.,1 |,·ad,·i •,i] 11. 

HOW VIU APPROACHED ITS CHALLENGE 
1$·/1//11 fin Ihi· p i,pli diul hitli infll,•·i,ii.il pi r•i,i J It b .|]:l,P@ „/,/Il,kilhe. r n he .,·n m h u 11, h.in 
.ini] /11,|i, pi·r•,ilialili•·, .I.,1,·(1 1, t IiI affe,Ii·,1 1,iuple. 

mi ll and Ai in 1,1,/ 1 lie +Ii·rn k •lic-i·,1 0|lie# hi,lil 

PUBLIC EDI.-CATION er-hip. i.dmil I. prnh. ilimil (.1,i, rument.il .Lgen, 1 
14©for,·Ilicuil]<iri,elinnul 'kn&1(11!am..1/.L••1.1 i,|11 et·.pendble· thi .u,h ull].1,1,"1.1 \pri•gininimi·•.i• wi,pli• 

:,11,·,qi,{_IW.Ii,,M..ind pulib ilelialt·,- 11%]llied lite C.,1•11,1.n..116,11 .. 1,1,11.4 in ,..11 •i,,1 ii,iril. ilirni•gli 
6]|, 11| till 1,1•.11•411'1tk >0'fiqi i,i, 1,1,1;14' no, i,i.1• pi,lili. 

.Im·,· in/,·rim. Ii,!ild 1,1 .1|1•. 1, (1 11,1 rd,. 4,·u·r,Il -i·„11 4%"" '|IL]':I| pli)6 1.. n. il--igni.1 1.,,·.,L h -lid·r full|lh 
nal - win·lield 1,• ,·rig·Ly,· 1.11.1,1.,1•„,••wn ,1, 1.1,4. 11. U I""'. Ill'-1,1... 1.1,1,"11'.ri i.,I /,1.,1, i.i·ri· adili·•1 6.r mi,1 
411111·lig·. •}4,-i·(1 11, th,- p•ip t. 1,• •·N•I,>11 1111. iii,11/i "1'111/" '19' 1|in",i,11 1 - 1,ild,-hml.]11 .f L 1„,1.-11/„,1. .i iI 

1,1.lunll/e thi· %,·Il.m· i.h·11,41,·•11," nlite. lilli up t„-1,11|ay 
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Procee dllgs lath rechilcul Meeting 

U ... and improve the quality of life by ensuring 
access to good education, 5, 

. .. 

.. 

r-Mo..IMMIB#.il 

Midrand Orange Farm 

i ,·,i.,·· OPERATIONAL STANDARDS 

ENVIRONMENTAL CHALLENGES 
Ii- i, 1,- i, 1'.r .,i·Iri,4,1 ind 111,LI,m.lirle,1 wl" 11'gh ·'·In- \ R \ . 4 9,111 r]|•11- 10 1|Le Wrie·ali |ti·Ii,li'Q,nwt· w.,4 'i|.o rn 

*111„ [hz' 11111 lilli £ 111 U /1 •1, n, ini,•1,•(·111, | 4|1„1 .|•| |,|I 1!1,• d iv|.1)1.i•.LI[.1•)1| it, (98'k,1,1,ir ]1• / 11,·ral!11=. LJ „It• |•rllg| 
b.6.6 lini·• '1'hi·.i· 1, i,i h k ,•f .,; ..ibbilin Lm 'ir, ph,i,rie·,1.,11,1 -fli·l I.ilt( i. 

1/r .Ii il..ik,· i• 1 10' 1,10,·. r,in,nuil·Inkrilit lii. Iii h 
1 L I,Ii ' 11.11 it i i /» r: 1 1,1,11 mi•.il l i i- 1 .1,· I t ( III .t·r' I r. p,1. 1101(1, ilwill.•ge. ii- inip•'Im·,11 11,1.111·n/,·• 4%1i. 11 

toi •whinrng •ip,·rnmig .am[,irik .libli in· 2,1 .irld 
111, \Lilli,iril. El,•par#·% i·n.inerring m,id,|. |,ir 1|•,id L,„• 

INITIATTVES INTO NEW DIRECrIONS 

TRANSMISSION %•5•1EM 
arl·.1 up•Ir-11 -11 111,•, n•Ir,4/ 1,1 1 'W (1,111•. 1,i'|,ili· i ,•1•· 
trii,·li,ir, •1„rni# iii,i.lril,·Ii„,i u„,1.,11, r , 11.,ri,ilifi.i. In 111. ari·u i.fird„.„„.4„n. Ill• 11.1..iIi,·.,11. h„il, 31171 

i t·, A : *i, ·.1 F, |.r•,,t |111 |1 | 6. 64 |6 | || 01 •1•| ••1. |-11!,)•,iLI .,1•!le ftir , ]..311 ii,16 

11,4 i,* 1|11· 'iri|,·r r | 1 |14· il ,' | }i,r ii•g €0'1'tri•i l LI,I• 1 ht' ti,1,1|1,'1 .I,1•r t,1 1 4]14 (|'L,4,1„ ili l|," m'•4l li.L' |,1'1'rl,1:,1,fl 
1,111•.riti. 1,1 rn",,1,1]1 .,1 i.il, 5 11 11 1 111•'r-ill•. .L 1,41 1 1,11.,1 hit 241 9, ar.. I'lan. .ir. r.·. ik f,it .L • •]111,4·,·1,1,11 11 

4,·.'mili, 1,/m*Ii-.ii,Illirlnili,1 &#411•.LI'fli,thil'l Ililikin• 1-,inlli·ni.rth Thi nal.t•·p i.1, fillin-11, 

i·rril .11]1·,1,1, 01|ill• r,LI, 1, 1",il.,(11,1 •111.k :ILILII, |11·4,|1•• \nul|il·! +'p. ill 1„·i„ *i.Ill,It !14]n.,1,1,, 11| imi,I |l,r|,I• 4,I 

1 .,1.„ „.· Inn,· .1 pi·Im.rnen, illi,111,11 iqi],11.In WI B,i. i i „i nd lli]. lifielin,· i,f m „li J nih |i, i hi· 68"i. [,f „I„ plipu 

•)11""'• Irh 1,1 ""1"[i" '|•i i.m","111.1.1.-1 11" 11 1,1 11, Will.Ir,1, h.,- ,il r .,(1% .·1 1,1, a 't |L•,Ilt .,W ....,1 1 1, il,·il 
thi· pr„/,1,· Thi· pr,j, 1 I· -1"11-n·d 1.% tile Atill™ril, lial•]111% 14•11]Ii.1,1, Iii 1.11«· Lin'r.li,(1111•11.10 11•t·,i.in.nu. 
.lii,4. plii,·i·-i h,Al, in i„ ,1, .in il. 
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P,oceeclings lath lechn/cal Meeting 

"... clean water and modern sanitation, 
adequate health care, decent 9, 

homes ... 

" & 1,4 --7,# 

. 

Verena Khayelilsha 

vinn,Blim.•.in.,Ill,ill,•mil-,iN,mini.LI-i[) "li• linill],illori·•i,in->,h. Wri,iddl/lid•I,irmi·(1•imni 

COMMUNICU·ION 111, 1*/111, pr,%,11./4-1/el. im.·+14 11, „·1 u/, 1,141,1,/al 
1|]i·imal pl,„ i.:i. „ill a. 11% ilrii Gili 4 1 |i,•i· ari, al ,Iii. 1,11|le ill·.1 1,1,(Ir,Irmili€.1-1 \Il' h.i.,11.i„ Ii,",1,1. 
11·rint it.i/·, i,f il,·%4·I,i•,1•,i·i,1 1,· AN'lli,ri[ %'' t.'j 11*1 

t|Li'rill•]ts,•'11'dinlfiri·,1 m 1.,Lir.,dilil.uillw•heilii·'lia„,1- 0. Ii,n,(1 |ill,· 't'Ill „·,•, /,iI,|,·,| ti!1|11 i,·i/}Ili,>ri],g 1·(1 6, .rn i-rer,Luil 04 22. \R 'Ill, ,·Uri ill,1 i (• inh i](ilili·.Ini·d Ii' \11. Illi. i.,1.'111'r 'urri.r'r•nrmil· 
fil••1. 'hill· .urallu m 1,1. liri' brilig ni:,di· 1,) ploilln· 
Ii i.11™ h •. L i wi ng li, in iph·J i li m 1 b r ]11 1,1 i | iu m· .. d .. 

1 fl lim: ajoi,1. il,·i•·••linn , 11 11• unri·Ii,liN· pul,111 
11 i w hi.1, i.1 2,1,1 ) 11\ il I.,Lm.,di 

te,1, i ili,„3 m £ i ",1,1,11,11 .Di,m. \11\ L int,Ili·(1 111,1·4 

„ptl, ""ir' 1111 lr.in·,inihhi{•1• lil,i·• linkli•y tli•· 1,4,1• RIX;IO\Al €0-OFERATION 

111.·lrop„linilic,·rit,-1,1 (:han.1. i „ililm,·r·il,1 .111„1,luir; 1'114· fillhoril, 1,1,1,11,·r,·d ]111,1,1,„ni·ili,in „,11, licwl, 

1., I Ii,· ,„il,Iii· '|11,-i. 1•1 -i·|i·r/,-dec•'„ 1,1.•„1 „.i· / 21* li r i,Ii/,rt:,11,| t·V•,ri,1| eli ,·11·,iIi·M,·rs.1, I•·i,·-·ill·, 
$ 01,· i ,·Ii. grum,· 1,·4·Jilifi),in rinid prinmih· %•I'le./.u·,id 0, i),\•ili Ihil ./Imidi .//ill//1 p"..., 1,1 

Im i,·,in Ihr Aulh,• 1. .,ippli,·,1 2 '11, d n•,iri· 1" . bil (he 

11//Ii.i.1,„,11. in·diturk lin [lie ill·'i-[Ii,1 11'11,·1,1-re |·'-15>rar·11,1, ti,11'ilrin Iii' 11,·i,iall,1 in,],i,rli·r fr.I 
1.01, d iu,in . I'lim• •• .ir•· r, 2,(14 Iii 1.11) 1|u' 11 a•"Inl-'111 1,1,1.11'. .1 ' 11'.11, •,ilil,1, (,• ],ir Ili, -1,·m L·•4·lri• il +Ii·in iiI 

"11.,r 1,"rkii,i 1 - ,9,11,11 11 1,11,1, i Ii, li, i, in• il -11 11, il 1,1 
Gh.ini Bil| hir [|11 wiguril·/ •il \L·• /|lied' tili i RESPONSE TO 5FCTOR CHANGES 

I Ht L.i. lic, 1 11,|e 1,• i ,·•ril,11,•11„ h.,||Cl.g. U| I„„. •·il,ix.ilti 'k• Iii,i· j.ith li' r'.1 
Ingfin.„„. trn,1,111•·,•p „ i.,!]11,1•·rl-i:,1 m..b·1.i./ E·JI „f 

.1.1 in· r".1.k'· wlit fi[ 111- In| r (hang i liti |1,·im 1:ll neil the 11.1,111 l it 1/1,|| L •11,·i •il crnil hi[.,1,·r.LI ri·i,iL•ri e• \ 1t \ 
8111 4, m ·4 ul|4 111.,1 ilic .1.,0 1 I. :, p,1 :,1 k,1.A ,·g 
Ur[, 'iii Pa- 1'12 1 1 > |}r 1,-1.11}|Mwd. h L. 11 rtlir "1 luil' 
Out .111! migh i .]m .11 4 riN. 11·„ i 11:in d up from 1 Jin,· 11, 

1.34,· 114)t in .im I a¥ :iffraivl Mi.· 1 hm i,1 <·le.·(ric.rl <·i.·igo. 
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P•oceedligs loth rechnicul Meeting 

"... and improve the quality of life by ensuring 
access to good education,... " 

A 

l 
*r 

Thembisa Elandskraal 

m IM· i , n,mi· i I.LI 1,11 - w„,g [hu· p:ir|le. in 111.· #fle]• i all be ll,ed 1,1 (cri·,1,· ch inee \ 11 V. role h.• 1.m 
int•·Hi,1,1,1.11·,1 +Elill,.1hl· 1.11,1,1,1, 11.L' 11!,1, 4,1.1' 1,1,1.Ini/4.L,1(| ll,e•,U{Ji Ii·-nint·-1,|i,ilim,liat'·., i,i,9 
Impil{t on de T |1'/ Iml 1| 1'|,1111,1 11[ 11| a llinw •i hi·I (he appr-h 1, i il•,Hig [ lih i. 1 i# 18, \ fi i, 
nt·,glil-,1 luid,Ii, i·Ii·.1 'im li·.1 \Ir,• a ,- r. i. rili.se iind [i, pri,uile·rn.ir.·ul,1.· Init.· „..·„flili··e ,•·M•ili,·e, to 

Iii h, Ire Irl |PW 7,1||Ili,Ll, ' 114 11'Lger,1,111 'ide. 11 }11,4 Rl'",1 + I.nl. 
Un 1...4 I.„141 n.„Itill.Il i.1 <Ii,irilig it, LI),ihI.·€1#'1· "itli il. 4,i, 1 Id.11,u.';r r.gmit· 111;- i. ilin ]Imili·it 11, Fili'.ic-,1 
ne,gl•1,•i- I'lir t·Nali,pk 'di,·i, a Umi, 1•,vi·r / mi,n •d irl,•Ing.in,1 1,1.irk, 1 .111,1,1·. i,rili. 1,ilt :11•, 1 1,1 fill.,11.·lai 
In·Ii•t·rn ...i| ./i· 1 .•il •• ·. .ir,rl I I.In, i.1% •'%1.,1, I|.1,11,111• mill,(lit]· I,)1, igri .•11.1 1„r.,1 .„11 -, i r.·i,li„r 
Ad. I lit „-*i] Ihem 1 1 r, i,-ing 111,· .· ip.· :ind m nt. 111.· 1,111:mi , pil.Im .in· prin•,·b·,1 i,···r .1 11•,10 
111··ig,1 //i,V-]• /•1 impli·in, # ili,1 1 11. lum· hante ]11 di i • iII 1(1 „·.ir-. 3 \[·.1 .,ind 2 wal: 11 1• 

1 „ I ]„. ri·#i,•11/lili'.1,· I 11 I "|11, . (,1|wr Li·\ nill . In lili• 1|]11- 11-1,1,· 11, „14 :ilift lind,• „i r.,1,· pi,[1. i•. „ i[11]11 the 
1-11..1-1,•i." . 111, 1 1, 1. Un |11·11-1 -1.1 "r .1 1, r,i.i" ..f p- AL,11'"1 11' .1-11 ·r· 'ill],iri gi,i•·innier.1. iii • 1-Irr .1 c,•11- 
ilil. i·. . 1)I.Ir,1,111.irh ilf 11,•! r il·:il Fil,·rg, i ri \fri(,1 ' ;111"'ll '11"I• 11.1 lili' U.|1•irl|••• (,11|.Ii' t• 
(1 1•1,12 1). Th,· \,illi,ir ili „u-1.1, 1-·11.1 tui„,1 ir l·, 1,- WHAT ARE VI{A'S SOURCES OF STRENGTH ? 
Ilii·.21 dile-11,11. 11, 1 |11)1.\ III »4.1 1,1 (1,4,4,)Tillig lIu- SOURCEs or VRA si'RENITH 
11·g],1,1.11 ili 'timli L. Th, \1111,1),ili '11.1, be r. a. I]le 

111 |111, ,dll] \ 11 V. + I'll. e,im..... In 'ir filill•ililly ./:i [it I.'lli,in {'W' 11 69*hlhe 
\,illiii,in i• .i 

regi n.,1 «ile rmi·qirig·. it appl·.ili·- a• .rn cii,ip r.ili,ir, 1 11, hik il i• r rik FL, in in Aillah 
.ti,1 1/hb·hi.Inillal,|11|14·r·,i./1.in,]id,H\. 

mi lial ful,[billi '1'lik i>,m' ari .1 in •thi, 11· /4 1,chi·ve. 
ADDric VALUE TO REI)[.RCES 

ik\ h.i· m,Id/l' 4, in it im„t „„1 1„ 46, I „i .1, 21. 1„n 
tlt\.ti,invlht [im,·iti,1.„t,il,Ir.I,wl.iii.0.1. LI.V„,!111,3 11,(111.•|li J]I.L|Irll'll,li,|11{|1111,' 1,11|,i.1,1.1.,i.].cii.,hlr 

iii·i/lik i,in ing i #M * 1,i.MI|,iti il-!·f 1,11 4, 14 |41: 1.,911 tu 1,0,<·r ,·1•lilic • in illi \fr „ .m reg,- 011(·111» 1 .,1 
In ph,„ding ihi· iii, r/. lir ilidi,+11» .lii,1 I•,1 'ockil Ii./i· 1,·cli (•[,I,1,41, d .trul linkag,·s wil], 1114· \110„ii[,4 
Ir.Yll,•will,·/ i,f /11, 1,(·IJ•,1,·. Un•.1 hi@. 11, i li , 111 1/ 16,· 1111:111(i• 1- .1,1,1 1 ,),r m•li „ilir, hui · in,1,14· \ 31 / r "1,11/ 
cort,1 In 4.11 8.1. 1 ,·er, i·.i[Ji·i 1„ .„mi· 1: n, 1.1-1, ilge en,i ,*11 1, .1.ind 11,·Ii,ill,·1. 1,4 -11 il i , I m idil ,(,il n„,i•(1-, 

Ahli, ·p.L ling Wri[·41 from the res, 01 Ihe horld 1 hi· t|,·11 I he 14,] i| un,1 1 Iii { fuM he i]!I» Ii.,i, bri n .ir/ 
•1•, |•,•/le'||LI nhll•||1, •,••1| :11(• *I •/•1•i]'' . - ,·,1 „·14 i iii·lii[Ji. i|:i• ilic Uu, 1 1.„ruiti,·Ii,e 
idiIi , Thrri· un· \1, b im in ili, bii·n pre- dia,p,ir i. 11[Ii 'ill• ]]1111,41 ri, ig·ruge .i r.,11 1,1,/1,12, In,·01 re.pinl•IMI]!I 
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"... clean water and modern sanitation, 

adequate health care, decent homes..." 

I.fl41-"Iim -1, 

L•---**a• 
1//I'll//8•1.5//ligh,%•ra 'r//1/91/ipllm 

Nomzamu ZwBIisha 

Millioun /1,4,114·,il ial'·/ ·ri ll, i N Lirlil lm, 1 "mi·d .i• urili ' f tie%. I lli, IL L ),11" 1,1, 11(i ," i i·-4 1,! i hi 1 , ili. TL h.1. 

(1,(.linfl„imi, i. \||irl,rid.|li,„inir,lik..iliful.„,Inf .16,1.„1,·,11„ %„.rl,I.*,·[,111%1 1,•r.,1.,grri"im·1• 

||]t•11 -wl' p'/|u \,4,rllri,1,111•lirk4i€:r,Li,lu.Ii,MI 41,1,1,[c,·ii'el• iI,'12,•Ith,;4,1:i'·i.ilinu \111(.inth,· 

(:Imihi /.0-· >rit,ir Th, 1,/h rin h i. 1 -1 1110-1 1,1 /'11,11* pwil „1ilf.1, Wj, mi.i ihi·ri I n· i.,ki· .i,1- „i..gi ,•1 

il ir, lit,li .,1 r .. i·]L 11, r i]I pr i d, LI .,1,11 ..1 1 i Liri.,i n ne-In CONCLUSION 
i·,im, ·ici:I de,il„p. [!le \1{ \ Ili.rd .ind \1.inaul·lili·!11 l'In \ 11 • ,·••irwmr dio•• 1|i.il \1,ii.rn· 1.1[ &•1111 .irl· i m. „i killi•|i·i•/·,1 .i- h.<, Lrig ill 11 „ 11 thi· 1,11 1 

04'nt'|•14'41'In•1!1111•In•lin|,14,imi·.ide,•u.,1,·•ihi·lill,v 

FUTURE 

Inllit fill,Iri· '1{•N '·94•ri,·iii, ill ]11.111:,dil,g int.·r inn- m.,1,·1]al ri¥('11.eM.10 im/,1'i· 1|Ii· i•LIJ[ih ,•fifi fir tile 
ni·,11•,11 A.!1•h/'||/'1. lilin>/lir'Enplind iminiuing \fril·u,i.i.1.1 1,1,1,.ini,·lilligtill, j 
11' priq•,Med \Nes[ Al ri(.in poiu·r •Mi•,1. \ 11 \ i i,· L' 1], i· in 

t].rn.,1,••,1, i.fi,i•tri,•·lure· r•trn,·aL·,1 11] nei•<hhorbig 

4 1.11,·i·•hip iii ihi. \ i \Iri in I'·ihi·r F „d. 
\Pal l.,rge 1 lienn.11 1,|im, ./. 11.1. •ened lii ·Aral 
ng m• 'f a l,/ I /4, Pip,|ine m /• 
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The real nature of donor funding: 

Types of donor funding, consequences, and 
opportunities for South African entities 

Tore Horvei, B Admin, MBA 
Ms Jean Madzongwe 

TORE HOR'VIE B Aomin. MBA 

Current Posit on SAD-ELEC's Chle; Execuit ve ance 1995. SADELEC's Project 
Manager for ·estructuring -he ele/ricity suipply indi. 8-ry,n Namibia 
Qi,alifications 8 Admin ard a MBA 

Energy Econcm r Advise' In Aroola to SAD]C Energy Sec-or's Tecinica & Admir 
L. nit (TAUS, inaudeo irrerconnectior pro•els like Botswana Zimbabwe 220k\V 
Moz/noil,e-Mala/i 220kV & Callora 3assa-Zimtabwe 4X 330·kV 

. 7,7,t· ih>ne; 

SYNOPSIS 
thi· nal,· TZ,' Ul·m.1.1| In.1•.1/•.ill|il I lual, i· .il wgimi.i| .ini| t il, 1.iwit I , i,illil. 1,·,id und] I later:,1 fi- r 

i•,iu] 1,·wl· a id I.,i k of .,i·ir» ti, ti·, hli, lu h.„i 

ke, ii//.tirr,ilie irl Ilic -111, rn ' fi i, an ,·Ii·' n •, il> . 

dhern lf„, 1 Fli·•Iri,·,1, w/& &11.1}44·11 2 m:*.1 f'1.11 
.·rn ti, 1111· r,11||i|.111·1 1| irl'i|IA,1.-,1(·h .1• 1 ••1' * [i. Id • ,·11·liqi'1.11,·gil .illi.*i '1111 -p],Ii,•r. fri•m liu· in.'ji 
1 H k .,1„1 Ii,Ii,li, d de i·lip ·,11 Ly'lie·ir "11,4.,· in 4 i 

INTRODUCTION 

rit··• ••,i,•irl Li,ul •i.• 1•.1 bin.,1 -•ppili ,- 11„,1,1/11 [ 11.·i r ,„iIi- .ll,|.„,1.,|.|,- r. u...1,1.,· .1..I Mi. Ul (14 w |·.plil·,1 •11 111, 1.11 

m·lit. lid L. i),dill'q'lhbrini,gli inililil.iII·i.,i , 1 1,imt, 1·01 
1'61· iradi•„,inll '1·2·'llp"wn' r,"' m iII· filirril „| grant. .ip·m·u· lilli multilifunit lill. irilidd';LI Minrtnmirnk 

n.11/. 

mi·wh prhal,· i,lpihil (lill• Ii,·r,iming itic'i,·.,•iligk ,· • 111,· 1Mt'.1,1)1111 41)' (»uNI.·11). [ K\[1). t·I•. lr.in: 
impi,rum Thi· 1 ·p A iii v i din,·1 ri·q,1,1, meril m Ow 1, r a pirli,ir, 1,1 [Iwir, mniial ] i,inl .ill,i a i,,11. lo milll LI.lt. 
(·|„ ]Ilih.i·,6,1 b,rrl,i·,•,itic,lv·mw·,·rll•[Wh ,·id or;frilligl-I.. I·. 11• %,irld I£mk. 1;ilawral.i,il.,in 
61,h./4.44,1114,•11]•11,•1,1,1|M M,Ilrl,N|In,1111]1,1,1, 2|1,11,||!11 64|. 1•[••r['<•4{11!1|lr• 1,•,mi·,,i··1·1•ni·,. 

1·.11.prirli.,ril>.Ii,.·t,il,••Li,j„,·Ill;,·ile/,hl.,ii'| 11,-·,•i,r.•.£11-1 16 /1,1•,»iric. i,rilii'i·Ii,],1,1/.• 
1 -, 1 1| 1,1,"1.·1.1'Iii "B ilium!'11 1% Il"H ,]14.- 111 1 " 111 '1114 fur,+ ari' 11·all•lf·,red hi 18, n i Ip,1 111 Maw· n im 1111 
pri• „11· lhi· .r.·i·.un I Inali, 4- it Ill in||11, IL, i· (|,1,-Ii•r Ina.,JI i. an apliniprl.11,· mim.| r,. i„ 11 in ,·11, 11, a /1.l. 

1 t··i ·,1 'It· Ililil litilk r l'ili.im i I i i . r .1 i rm,il Ji r.mi 1, i Iri•iII·111,1//·11"11.'1. In,1111/'1.1 \DIn" 
1,1,"l·iii, rp„Iii' -d n ..['imil 1,1,1 re/,inid imr+ t•, 111,· 1 '2'i].111 ill n].1,; 4,1 1 in rp. 1| 1, 11].15 411-1 1'1 10 
d 11* 1,|1·,IL,Lliallid (1,8,•,igrn, 1,•1•Irri:|•ingk 1.]•1.1 ther|ritrie,13 ini|il, irl h•11]411, I. 0.1 l.,Iiii 

144 11.·ir 1, fremili, It:,lik nful, Hi.,Ii.,r,11.,! p, in.,terrip,in, rum ,•Ili,I |un,·1 •p.„ .Iq 11,•11·„ilin„„'re]:,1 
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1]11. lor l|1· grant. ,][1111,Jgli 'prirralh .%1,1,16.- lii,·i·i' 111< i·i 

Pk|'ally('rl. 
W Illin 6/, 11/· hui m , [ .,n 1,1 r ighl urril. 1,1,1 i. mor,· 1»· 11//L„ r | h.111 11 1)11 ./„/ 1 1]Ill,lrl( . 1 11, U liq, ., i.. 

AID DEPENDENCE [N THE ELECTRICITY SECrOR 

1,1 01,· 1971* Air jorlil i·,in'imi -11 11,1,•,lul, 1,1,•'i] 

Iling in Mfr,Arilam' pri,]e,G iii •'41,·rn \Iii· 
.inin,·u·iall...,irimilli n'quire i.ir,·in,•i,r-i·m in 
I'llit' in 4,1,11·r ti, I.·11(·i,/11. Th, nl.LIUI']I, 1,1 1|WI 
11» i, .il.,i dia, 1,·r ar,(1 1 hr mli· i .1 r.il,·• higher. 1 

/ .1 .i/i·,l|,|1. i'•[LII[, '"Irill m „1. li.lialk .i|H],11.40 lit, 0,·lit. Ill' 111. TIll·' i 11" rgi·d L., 1 1 14' Il' urn· .,i re,• / 1 u ..h/;. f , 
1),·t(|Li -li·m I,iwik. 1,i,„· fi,r long purli,·Ipati·•1 in ilit· 0,9,·Ii,•m·ni pn,i,·, l. •nil ,>nigrainnil·%. pn•·urnnk mi|· 

lanci'. pr,••l·•| Inan' lini'. Ill r 11,1. «Clor linlin,ilik 1),irili• 11,4, 19!114 .imihili, 11'lic.1% rlri·tril;,1 •iN mi 
iII 4,|i,prnim' iwile i•,hnnin.rnlk I 'llarred bi ,|imm' p, 

u.„all. dt p '·I, F,i·,1 iini li i i,11 1 11,91 2,1, 'rl'illi 11.. , •undull :il.i» •111· il, 42!w·il .im| dcfill.[ ]. |,)Iii. 
11 IN imall·1111 LII,1 1)11„I,1, 1}ri,jict·,Ficit: wh mii,i Ne» 
11),lil' 1,·ir,2 4!,1,1,·d M inurriialli,n.11 iii„*ctiliw. 1,·r,•1,·7 
m m.(]1 111, ..,im· h.,3 14 wh·i,·lopmelit li.int€. Itihi r.,1 .in, i· i .11,·i, dur iii in.uffir·L·nt I,ril 11,·i rk. lim .,1.•i i i,· i 

wily,lid pri,1,1,·rin. Ii,gli brihilii,l inil nnin-le·,lini, 1 
* /'(|Id A.lial •113•1·[·1 i,ip/Ji i. •ili,•i41r,[ 1,> -1,•i••Ili·r. 

•,™.•,n,1 •i,IN.,i•i.,1, 111 
]4"ll•l•1 11 // 11 •,•·11,1rllal•,1'. 

1,·d liu limhed •dfflhurn,hig i ap.1|Illil Li'• The:i· 'f phil)lems 4 
I i a] i 114h Int,·red r.,1 + \Il of 111,·q· 11, 

1,„{11.(....1,1 il| ril· iii IL.' 111 VI Il )'LI,g /1 / ( Illl,pll ' [|1·I , i,1 .1 .• t.i„, r hi Ii:t 11. 111,• r. 11.1,• · 1,·d ,•i hi .n• iL·Iii 

li i. imi·r in.ili,in.,[h ri·• i,1!11 i.,1 11].11 1% i,ig aid 1 •i wi,id' rn,I 
ilic !11.1,•,r MI.Lieri,• ilimm·, ti. gil»all.irrn /ri,·a. (hetied i'ni,i·•qippli,d, whisivil' In di,n"ric,[inln ,„ilip.ini,·• 
Fpertimil id 1,11.,r ·.11 :1,1 1}4•11'e'·11 13 - il)%. incli·J+ 11.i i„,1., 111, 1.4- mar (91,m |in|,·* .'.min h . 

„p,in i.6.-„„nin.1 -,Ii,1,1,1 n,1 6,· i.d|,-i| .r,1 ..1 .Il 11.,1 p.„ i,ling a Ii.,1, Ii,·,1•,1•1,11 111 .l]•}p|; t.,1 4,'1 1|,-ill n h.,1 LIli· 
dpli .,1,1.w i iI .iii] i. i» lib, 11.,[Min pu],Ii, and 4 9,4/ lu l,ililitr, ri.i||, iii·•·,1. |'|iu l•ah,h Lah 11 il i. 
bil.]ni» .ili,/11 I 01 1| r 44'Ill U .,ill 11,1,/.L,lm- .,11 1 „.*,·d lo pri,mul, "V' rt' .""1 "1"i,Ike· il,ir,»Ii,· 

1]rin-. 1„,wfil. 1,i !111·Iri,illrili, :i- itil[ 1. Illi· 1,4,•il,·/1 ..1..[ri':11 1,|.111, al.1 141"WI"•111,1;-111,= il, 11,i· r,·g,„n 
1 illl')]1, 

Ulle|,lii.la,il i.iL.»111.·finrin,•1 -ti ihilir·.11,•HV,er/,4,i i'- 1-· •ir '·mi,MI·rl[) .1 --lancr MI' li.in·'. 1>../.Ill- ni•,1,11 

[••l,11./. .i| [i li .1,•1]iii·mill/,1 Iii '4•r'./.lii . i,„irl Iii 1. Ii,-Lik im],i.M,LI.1.- •Il... , Iii·' ./. i,li·.•/)/Ill'. it i,I• IIi 

(ir[•in.iting in iIi 1(in„r,[ilinin lilli·,1 li•,£1.·rtub· 111-· 1) 111•' 1,·gur) (.f •lin.,il, di.pr,id,·,i•. i•„ ml, rrill••,n.,1 
(11(110. |41 [Iw whil, 1,1 14 1 |111,1 al (i,•i•i, r.116.n' 1. 6, | 111(11,1g 1111(1 ·I»i•, i.•1" ,r,|• ,•1,•, 4,!1{·, Fl,1,4 

M,ir,·", r. 111,· in•rrall I (f 1 |i,· ],ri)]rit i'wil· prin|ili r 1,1 2,41(111,1 /. 111. „i„,Ii„,111/ 1|1/ I,1 , 1,11•11.11•• r|„1/ir I,ind 

4,11 • I. •i r,·,1 andliigh liN lt„ic .L! i :11,]11,- r.Ltlie 1116 <Lit • 8, Ilric:,) 11.,• -·r il. i,un (|iii·Ii,pm,·111. Ilir•,11,11 
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il. lai,· .1.4.11.1.#t. 11„· Porhl 14.0/ h.1, -,iught t. irillit I./in bill'11(,L :Ind <Ii, c dril,1,1·.rn. 1 $*11 7 6,11,1)1, 11) 

e], 4' /1,9, 1 "4 1411 ],1,|i , |11 .I | Ir 're.1|('r ol ]11 18 ' |1 •1•||•Fi ' :| 1. i|••d i•i:( in•·r t'SS 1 ••1||Li lli 1 1 1 | 1,· Jll<1•||K· | '1 1 
iniplied In]1 'h.Irrinli,1.,11*,iv·r,ectorili• <, tll,4 „l. 1,1,1• iundt,irth \Irm |'Ple /Id,Sah.LILI. thil.,119|11./„1 . An· 

irill,1,·11, i i. /·iii·mi.I Ii, 1,1,1|1 ilirerl and milln·,1 1,11·11• I r•.1 +11.irph: Ihi u hi,Ii· ri %81] :illrn,·11·,1 i,di L St 1 ],Il 
wk 11' 11,1,•k r.m ,·u·ri·1·.r i,imri,1 1, imp, 111- con,Ii- 1,0.11 in prin./· 4·:ip,1.ill i tillwir'W·[·14,r ,1••i-htl•li·111•. w h 

ill.inu·.ling.1111.11.0,1, 1,·in in,•thi' 1,·11·infull|- th:inl &$131.1, Hi·quirrd 1, r the +Al) 1,·gi, n .ilii„.·ilin 

t· .11.-. 14,I,tler,1] 41/ mue·· ailil ,1,1111,14·1, 1,I 1,·rnk• In In, 1 11„ M.4,1 t·lite.,1 11„· ni,·(1 and Ow likA li .1,1- 
"1"·11[> 11, ki., n. 14·,Ig41 1111,1 '11, ri·I• 11,,i,ili i,r, 111,· priji•( lili „f ;1'111.ill'. 11,[ i apiia] I1,1,11 114Ii•,ir -i'. .•Ki 

1 „rld H.ilik. .in,1 ari' 11.1/11,1 1,1 ,·11•11•r w· 1 hi' i,iliflilion< N.,1 11,N, i·\11·!•.1•, participatiull „f th• pri, i,1,· -.• 1 1, 'lili· 
a.ecialril w/h l„ild Ital,k lin„i.. |till.,1 i unl„ .irgiwil re.-ri :ri, 111.11 1|14· illilitie in t/· I[imi im· in .iIi imi r 
111.,1. Iii il•·fauli. I Iii· 41,111:1111 6 (·11•l· int,·11,4 bral „„n fir,111< i.d ,[Illat,1,11 u lilli· 1114·11 7, ri,111,11' ,1111,1 

4 ,1,•-1 ,wl.L,111·,1 1, 11,1,!1,1,1•,1 lil li I iII t|Irril-e. pi·r fir,Li,ii·,· fi,r 1,• ·it i,Ii.·.Ini,·i.T• Il.,iti·wi. fir 'i••.in i ii 
bi lli• 111[i•' i,1,•,i,r [drn .i •" ii'|in·• i inf]Lli'11,4 1. 

thi ri latiw .ihience Af mlic, polip' .innil.+ •i|wi £ 
i!'.ild, 014· 11[ulk m Ler i. f}f .f :11,· 4]1 1 |•i r i·11(,rt.. - Ar drgre,·i.• .1.14.11 ..M...trieq il•1.111 1,wrk,1 fir,£1.1 
THE CURRENT SITUATION 

\111'r mel·, a.t·, d rinie ill, 1')81 1.. 11•· rl·.Il iIi i ·Ii,pment .•,LI,1,1 - '1 It·*21[ Ir:imi·h,irL 
'. is, i.•c li / 1,/ h:"" ..ig,1 ilt/• ring 9 /1 x or, 

-dnel piw,1 i allrical elip/.d ru. k . i,rm roill 1 I,·• piak,·il :„ LS$(,91,1, 1, 1')01 („i (·[i„I,i „t 1995 
Mile. 1, P,97. me h Fliri· full| Ar „ p,·,| 1,1 I I.$ ®rn. 
[hi k·14|14„k , /143"U. M.ing.Lint ul,al ni,rk•. %1„11 11../.·t· 10 / ii, 11 1111· 11.i, criIi·th lor .1 wi·11 11,Jn·· 

dor.,A allil .In•' .,i ke-1, il/·• 1]i.Ii „mil·|1 id' th i· 11,||lon t,iming "iarkiliri lh r e|r'.1 1 1, it, .,1,1.ii,· 11'·t i. 
plil. 4|i,]1.ir>l illi li 1.11 dlivi ..4 1,1 .'. i l.ill, 1 11.11nderl i il 

litin indli/,irlh/"I 

ki,rep·,11]•I Ili, bir .1,·rl IR. 1..ilir, Un'•ric.1 'irid \4 1. 
'Ihi·,/pl.,1,1,1,4,1•1,1, thi·pir-,1 iwili·d hi ni.ilii|.11 

'lude 
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The South African efficient lighting initiative: 
Evaluation of the Hartbeespoort field study 
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ABSTRACT . i ll ] i·.pe, 1 Iii .,1- 1 |1 rell|i 'i(iltli d,·p.. the effie 
T,•'4 911, Wiii.in Eth,11,11 | ,-|111.g |1•LI•.11144 li 1 b l 

„ 11. m. rlill i„11 ,·i „, I immk ftll,|,·(1 1/ 1 |11' 
.,Idiium.il .inkli,„,1 

Ir- 11.·i.Jr,M AI-,1,1,wn, 1.„ilil,11.31} :ill,I 1.4,„i. INTRODUCTION 

11„· 111 i. iIi·!11.1,1,1-1,· 111.ill.ige""1 (IMI) ""I -H„ h:,1111 \fric.1 110/1,1, nurk.·1 i. il(,Illilialt·(1 li. ill,·11,· 

mmium·. 

1, ri mi·11 I|.i' .,Ii,i, in,i. iii & 1908 1 .knm 'iuri·'Iii 
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1|.lili•·, (1,1.1 11,·1,1 -111,1,11,1111'·L,1,11 4·,1,1(ILJ,d / ..1/ 111( ) 1,• di·uel.·,i ., 1.,i,„i,·,+ pLiii 1.,, .i N.„th \Ii 
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t·| •i'L 114, illi,Ii,• Ii| .il•,11# 1 ]Ii li·(·|1,•i•|(,/ 1,•1,2 1112·1,1,ii·k'·I. 
1 LI· 1·4. |Il.11 Hill "1 lIli liu·III •111,1, 41,11 1,11 lill i.11 • 

ii,ikilil h.,i,· a „i ,1„, ir„puil „11 + illili \1114·.in iIi.lril,11 
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•h·iii- it IIi 11„·i.7,•i•„ i i,-1, 41111,·In.,13,41,1 lili '|1,11,11,11 11,1. 1. 1411,·1,·1111]gll']111' 11111]al]„·. 1111, 11(. 111,· a.r 

i,pli,ir]. prifi·rri,1/ 1,• 1,1, 1114· U,1,·il hiur'irimill I.ilrip. Hh r·i•-h. 1 nalli. Li,[1. (1,1.1) .ind L.k·ini inin[!• 
32 



Proceedings lath Technical Meeting 

h irril·r. 1 11:,1 11:Li ,· li, hi · i,wri [ilt,r l- re.li, c i.t- ·1 fi·(·· (Il l m.„11 ir!2(hill. 1,1.L. 1 4·: i.li illi·,•1 111:,il:gli ,·,1.1.,In,·U 
Ii'i· rid,i, 1 mark, 1 ],ir 1·11 11 ,· IM, I•·m ]1:dili ,•g. Iii· Immil,11 '·Ii·, 1,r·,1, 1,;11/ aild (11 . 11,•4 41 Litilin der, 1, 
11 1,1.1 1 1 03,1,11,1,1.11 li, i lic '.•li[|1 \I,il.In | 1| i *'S u,irl ,1.n • illt i.,·le,111·i (1.l' 11,4 4,1. (1| g'|111,2 lili Ii·ill 
ii,illi,i,1 C :Ii. ,Ii ill;,ii,Ili,•,i•.i••rl. inr.,r• 1•ki i,„11 1•,i|,igii/.,11,i·,Ti. 11•,1 
Iril„/1,1,1 1. KI.; milll,- 4„,·r tfuri w.,r.. Ihi· 11'L .mil iftir •,indi,41,„0 4, foriii r up 10 1,/de a bil.,1,1,i· 

i·illiMI#. 1 1,1,1 • lili 1, ilrlia: 1, )'i,·r F)[.1111•. ilifi,[ „1 11' 1 .kivil' 1111,1,·tn•'nl,•t]<i,i Fil.11] i i M",1 •11 ,·8.r, i•;: 
.hi,1 i ..1.- 1.:il f..1 .Lim-. inli re. i. . ]1.1..· it- int. a bin trai, .]11, 1,rn,ral 1 Ii. tri, 11.1-1 1.i ,1,[ing .ind 
"i'nir, H 'lk ihinlind ihii·11 G hid,Ii "illifillent hilb Ill' I |,4·ri·li. i |Ii·•· (:!3 n.lili.Ii birer. 'ill|41 .i ]| 

91,il·li,mlii, 112'J IlL,in ;,1 tilril irri,11,11'r.•,141' 
>i,i,11, U, h , i• rn,i i,I •i·wn i·-ntrieN parli<·ip•ting in I |w t |it· Cl 1., ti, 11'i· ii,i„m·*i,lin iii thi· /,4,1 ia·d pri, i, i,f 
(11/'It { fulld,·,11|10 . 199')) Th,·filli,·1 1•,inifrii·- ;,re It. /,ir I.,11• i " m" 11, / i• ili Ilie ni,irl" "hilil' alti 
Uplilim, 1 1/ | /.1 Ri·puhli, /•i|il.d] i. 1 .111 1,'. Prrll. 1 1)1,1,1,A-, fu 1 ,·i,·f' 1/•' |L-p• .i,1 
anl 1 |hi P'll|;/,]IL!11'•. 4 L.0,11·1 'hole.i •inl.win·pilill||I'll,L|dhill,I 
" a lir, 46·Fi 'if iii,· S"'1111 Bi lian H.I. 1,1 1),·1·1,1,1, ·r 1,1 1,111 1.rnip> 11·cm 1114 11,11/,ipalit' 4,1 ihe pr» lit -• fal 
19(}8 IF.kimin lillimi·(1 fi„ r · ph.,9 l' Ii,11 .tli,1 i. 1130 ,r!,1 .1, „hl 1,:n i 1111• opl ,•11 nl p.„ing I,i, 111,· 1.imp. 
hin i·iii ki,(11,.inling. il|i,t mil/11,·ill,·Ilwry ..1 1]Irrnigh .1 11,2, ill·m •in lii 1,••i,•111]1 lilli '111, imil· 
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$·{1 • I],·11,i·r 11* 141,1 -(h: 
FIELD STUDY OBJECTIVES 

1|uril>,·i·••i,•1,1 . i] .I••.1[1 1,1•111 1•1'•1 If |'11*·i,1 •il|• 
appri)•illu[,·14 MI·|i Li Illil• i,Jhllim·I • 111,•4 lt,l,|l ie· 
a,]d ),igl, ir'( i,mr 17 -i,1,·t,lial 'il.ti,"i•rM •1'Iii I „·IiI MIL • I'r,uil.,1 ,/.,1, 11,1.1 

w.,7'iii ..1 th, 1-/- ]ar,fi·r pniurin//1 Ii,1,r,im.,11·11„ 111-' Unip.i,1,·•,1,1.111(in wli,(1,)111,/•i,/.prii,Jil, ill,1111,· 
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14 . i i, , a. the Mi·J , 1,·( t] i• i, ili•11 il,LI[,ir. 1),i• ine 
·11,·Iric 113 in 11]k trom l'.ki"In im| >r|Img it i n [i, il' te, ili, immi.ip,!In F. 1, LU,i, 

EVALUATION FINDINGS 

Iii 1.1 .„i,1, ./. ,/ .ili'i·•1 1,•Ii,i. 1•.,I . flit'ril ligh,ilic | r! (1·'11'• 41| L'Ill'- ,(i|,| ,•11,[ r.·I,i['" .•m-hil·. i,1 i r,1// 

'- 0·0 4 il,·4 %,illi n·,1,11·4 11,1•-aL IIi·Ill:lll,[ ,il:lip·. 13• &/1,1,-P•»"11,1,41,11,1 i,14|,1. Ink, i i,11-„mi·, ilit,·ri·q 
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irili·,ilili.11./inild,1.'.,•11.<·0*tondbe.il.'Illi, 2 Itll' 1.>."|.i,11,/dire]11'il.1|lid(,ril],|LJ• 
11 11.i,11/11,1,1,n,in Wlitih. u *imil] 1,4,11'llir,• 11'i·• 1hni,1/11 .i lim'itrm lin 1|wir 

F[ELD STUDY IMPLEMENTATION 

11, m.ni,r wil 11.1,111,1, ""a 11,1,16;p, 1 i Ii,1 m.111, 
1.Ill „.11, 41 11,/ful,1 /11,1% „r. |11 R gid,»01 Ii,·puuwri „,rilind,Ii•,4,11 14•4.4 W 1,4 -1„'r 19/8 1'- iii 

11,131 ilile 1 11,1,1 p-bh·41.i»full,r fu l|11 111!Illicipalin 
// ( •) ''|11 .LI'll]/ hi,1. from I lj,11 |luming ..@11111.1, lili·: 
iiii",1, 1 11. C} i·'i|'t.air/¢Ii,-· III,|4 .In[J (1| t·I'|l·l n. 

.ind I '/Iii r in I,Ii.,in .( ri i, i•r Ii,i),i,•1•1 1) pe> lili .il 11,1 1{2.3 *M", 14 hit|'|Ull•IM)111·1 * 11) bli lan,31.. O r.mi 
i,·I lili hir 

4,1 1 ,#Illiligul·1.1'|ir·tril.,h.,11,11ier-:md ,]i·r 1.1]11/i 'irni- III ailil]11 .ri.., 2/1-..11 Ii,gli / conti:.1.hire 

411 8,.,in,ili,1>le wi,11.'1'„d It<,1 1\l,in·.illi. (1'1.4,·11 igni·,1 in Urni],·i 19// 
141 1, Ell li, 84,41 fund >01],Chrili h f „ a. imi. b a. |Il/1/ i 
billi \ fi h. 

c 11.* prier· 10 11", pri/.imiur limm h TIll lin, Ii· 21'nip• 
lii,iwil 11,1,1 1 Ii,·ri· ..1• mu un.,ille,J .iw.irc m'•< iii I |Ii' |.imp' 

lia| .61[| 1|11' irn!.ll,]1,·1 11·.„tilil, ./ ·r•|•,1n•LI•;.h 111,Irii.'ipill ('Irrk 11,4.·wr. ill •pili, 01 111,· gi'.1/* '·i irni,- 
Ilarl,·f·,pina regili,111 III,i.n :h ir minmip.i] p..ii,„· t.. 11.· i. i.1•,i„1/ .mil iii th,· pn,/i•- d p 

grilmmi , 1'•r(iripam. *Li·f rl ([ 1,. A ,•111.111!ve. high 
trihili,11)29 proillupt .Lild |Lk,·11 ili.· fir·i lh,11 thr /„i 
#rinimi tic.nlit !11:11, thi • Fl ..i,ailill•Ii·I{]III,·1[12,11,1,1.4 In iml.,rl:,ril (,iri/,11•·ill .f [lie rn,•rammew.al'li,m': 

guarinli·enf tile (.It.Jigrri·ing [,i r.·,ilai·, an, filill-,1 

l'hi ' l l . urre gild Lhri,11*11,11,· 11.111·h ali l T.11,·4 pilillil,·i 
inbili'lli•·m [|le[•.|tilidrii.1 L,||Ii-|1|hemumelr·111 

lb·IiI .1,„h. 11„ 1,·m, 1 L,1,1,|Ir'.11,i,z aw Ill Id .1, I 

r,·rld·.igned 11,4· 1 118·-d'Itiu· W PROCESS EVALUATION·IMPLEMENTATION Iii •mi· d. .1 

·-1.11('Pr'll/,111'r I'lli,I,1,i. flim)1(1 

1 •,Imi•i·,hulh Ilir 

* ,i,q,1, r, id 1.11 • i,in,iin·,1 Ii!11 111, 'Inil n ·lul liglit. 
In .id,Iman ti• 110 hi·,1 (Lplin ,|ilrir,g ili,· lir/ i],r,·i· fir·i,Ii Aliih·tli·/11• „,·ri·.i.a•il.il,li'fur pilnlw i 11·1 

in bill m.,·rb "11|i ll|,irm.ilion +Ili'•11 ilic ( ||' l•, 11|1 , il' i·Il inill| lill,IhiniuM, 11.· middli· 1]1 lili .mulh Mi•.1,1 

1,1'3'll.,F"'1. 111,1 1,1, |1|" 11|.Ll '1,114<.1111:,1.11. 1|1'I'|„•11{| /)4 '1„, 1„1".1 1 |li (1,111 •|11| 111,111|114 1,·]11,114 11'.,1 IIi,· 
clii· 1„,i •iu-i,il.i,·mn·r. 1/,rn, al.„ il„.1,4,·d .. p„lili, l,ili,·1•11,1(Np„i·q, Inillhemin,irip.ilil, Fi·fli,ili,·ilil 
1,1,11,11,1. 4.JI,ip.,1,4/. 'lill, 1•,Ill,(4]/1 .1.11| 1 1, u ll li, p i I i, i l r, · •111 ! rn i p i l iii I h i.11 .1.,11·11 11/ .11 1 Iii ·, h i·] e 
" 1, 1| 1·,·.plii,11 thi,11'|11 ..1. 111,],|1 1,·» 4.·4.118 .Lrl{• .11•- , I , -,11 ·,1 mil 111,· 4,!1(· iii 1.4 i. i,)11'11|LI 1,·A .111.1[lili 

|'Iii Immli qi,11.1.:| 1 11.1•](liu/[Irmum !1,111 .bconi,i. Li, Fi,·rlmmann •·t·„11,··/. 1- i ir·illt. A took 9 .•r.,1 
hamll,·,1 111,· 9 1 1 1 r.m i,2.,i Ii,in• .1,3,1 i·(1' : .11"il pi•(i lllIJ!, U» 21,1,„i |1. I)' fi,i t· 1 |11· 11@11 !1 •I lq,.I l il ' 1 1]11|11 1.I r„ lili· lilli 
Ii,In,·h i,1, 11'e 1,4 tklit• nf f.Fl., •11111ii Ip,il .')r ki·r• 1 l i'i·rii[) •% itl] 4.11.1 - Gripgli·.. r,·11, r i. 1,1 i,]«·i• lim], 

Illi· del'n lil !•rin, 1,11 ir.illill'g u.,> um,lill|i·,| ill ihi nlimi{|p·1111% link Gpl PIP'·r rl·4,)1·4|> .mil [lid 1,1 1- 
1.lirl•[m.i, Ii,ilid . 1114· Ir,lifil rig appi·.irill iii Iii· i·fill ] ,(Ilillellin, i iI 11 1,·inlilrilialii•,iehclri,nie.11]1 

6·rlli,1,·» ehe minuell,allit ,(i·.1. Ii' 1, '·11'h..1,1.1,• 
al,r,/Ili, pi,igrin, Ilitlii,ir# mak-:,in•,/1, 

L J Ilrrt- 

t.,i' Ii,i k• ili·• n.,•t·,1 

1 i• 11•rlli,·l.•1,4•/•11»111,1,1-1 • h.•11,•i, (,Iffi·i ,·11[ ii•,1 Lim• f,ir lili·il .IJ•i]•irli,fili.· ligliling fil'Id .1,1,1• |4•1 •Hal iwpilli 
p."11%6,111.·ir(11.- 1, rehill,)11· 

1. 11„1 -r 4 1| Iii, H·-,O (·.i,1, .ind gri lirw· Irrr. itiII] a I ||irll,/,Ii. 1|,i·di, i•,1,Lirl .1.Led I.killi, ,I ,| „:L. pi•. ,1,14 
1, i .drii,1 i Iwe li, 1,1 -1,id' Nii 'i·•i r.,1 mi,111 - 1 ·-i,I Ii• i 

I.il \prili•,idilll,•.'||il• | nhi·r-Il, .lilli rill,!liiipillh it,int 
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IMPACT EVALUATION. SALES 

1 'piri· I d,·p„ i ihi· 1.9,11,!u· ir...ili·. (Imi hill,·it.IiI„ 

|.Limch „f ihi· 1 iii(1 T i,[k 11' 1 )4·1 '·mi, ·r 10//1 I ri,1,1 11 1 

'511•!Ill')1,6/1(•|.49'1 ||11 |41111| Illm£ 'M U,1, Clb 
Iii un' \Illi.,i,gl, 1111. udinlion.,1 Li |L'ih 11,·wr look i[- I ,/Illilign /| 11/. 11,·]d -Ink ..1. 1 ./."Li),1,·41 1,1 \Igil.(. 

1909. 61|14. jillup,·,I 1,|,iri· fullirlg./U'ri'L.'ll,· field 'Ld/"me 
1'1" i rifillm,.ili- ilrivr ]1 111 i rip.,11: 1)1·i,ind 10,2 i|[}9r. 

Ililr 11 i,·i·•11,1,11 MI, requi'xl, 14,1· inl'ormuholl from ilil· 
le.r:LIN|111:111,11'irign·i·•·iw·(1 fi•,1,1.,•1.Lr £,firld: knigna rk"re/. Af<,i,NA m,dcm,•21,'ati, e CEL-i·ule 
.,11,1 I'lirl I',Ii/.,1),·111 filohn '01,4 

PROCESS EVALUAT[ON-CUSTOMER ATPrrUDES 800 - [2222] Mont'y Sales - 3,500 
- Cumulative Sales 

{ H . dillilir.he r .11|wi 16.In k. 1.,· 16. m |hli,lgli 111,. 700 - -3,000 
Immi,-i/61,_ 1 |ir Itll,-1 pi,pul l, 1.In•/8,· 111,· inli/i.,1211 
vit, 111,1,1,4 ]Ii,ni (.1 |.Igh|huf 

d D.im. 
Sales 4,!•Ii pinwi 600 - 

-2,500 

Monthly 500 
- 

seies 
*!Winluno 

-2000 

ll,lili r•. 
40C - 

1 }vi r.ill ,·11•[,i•i,ir •,iur'·iw» .11•1,111 (| 1. |i.,• ill, ri·-1 1 [i -1,500 
aildiGini hoine al•tiniwi·M h.@.i i·xpre-•.il iliti·r.·lili pir 300 - 

r k 

-111'll "i·],· i Im .. ·d din [. ihe Iii hl yti.Ii. 71.,1 -,1 . 1. C- 1/ %1 k 500 

(·ii#.i, 1. i|hi Ii." .1 lilli ,('r /1' [·•ini·,·ril, ri·gu·'Ihig '11.. 
·1, Ii,1 ",ilin: 

1 1 ,1,i, „ 1,11'L'wall liN.111• c.,rinol [„· 1111,·11 ./1, 11,e 1,/1225*41% irili gra|( R i 1»lll.1| il'f i.%, 1|11' '||,- .Ii i· 1[,41 •I,lig 
2. •emeri-ili·,il• Ii.1,1,1,1/i ,|i,••i••t·rk,11, 01 >..111,·hi. 8; 

t, ch:,ir·.ill, :ii,1 •i, ..,Mt· „ ;11, Ihe I.i„,1, si,1,1 /,1 „i,0.h 
Mi'„1 '11) .•1,·• Ii, pri,•1111·1 typ· arp >Ilinrn in Tal.11· 1. '11,· 

3 ll,h,illch f,11.un,1.1• im,in·•-71'ill,[lit·n·dul·,·iII·ner- Gk 13.8"111:di-/inirfu,inrl.11.,2,4,1,/HI'li.1,·11111,17 

imi,· a (11 1,1 ...11, 'fri,·.i 'i|| ni|•ile pill•·r pilt,1/ the€•Iwr 1.'1111,- an,1 1,114•r,(11{| ni,tii'i|i·,•1.im| 11,i· 1.·n,· 
„ , , I'r ,(,1•4ll,1,•.li,in|„ N/1 1,1,·r. a,i,1 •,•i„,·r 1,lan, 1[l ih I,igh pi}uirl,il, r I. .,i·r, Ii, 11!,·1:ibb•,il,i „/ i 
,/11],in illini,li· i·lili..ii,n In .11,1,0,1 fnli, illri.). .4,1]1.. 1,f :11] i/le: wrri· IS„.iu 1.11....,1•,i./ 27'. .,r(. 134,/11 
Il*"li ]11- 41".41,1-1 111 ,·11 irninin·,11.i| Ii,1/" iiI '11,1 11,4,11 1,111/i-. w 'ilh tli' lialini-·61"01'·in/21'"u 

3 
1. I hi· fu,1 i lial |im ( rl• . ri· m.,112 fiflain.1 in hi.i,t i #|11 1 1.. /11„1 9,·IN· n ti,rn, il 1]i n·.i,1,·i,1. fc,r •11.0,,wr ,,·., 

Uni,1 1 '•11, i·rned n 4,1,·1'1• Wi,1 11·,1 .1[-1 11 ial inli .ilil4 urrc , ·4 i·pi, d • i,Ii,,in qu,·a;on :init ri,plai ril .i l, 
1.i. . il k„ .,I|, ilian,1 flit,Ln ·11 irl[ ·„„11·.1 1-01. wi r · •it|•·r. [,1 dii n .]dril.- i hi,i, i. l'Iii· GE 1.»ai, h,,1 i hi· 

|LIgh,·.i 1·, Aul„ I / i i hil, the (k,1,1 1 111„.,11|1.11 1Iii·Iii.- 
Finalh. %1 ill, ri·,•1141 10 lili· "pll••11 'll |1·,1%'· ' Fl-· .1.1 . I, u r•1· ()•i·r.ill. n-"111•· t 11 , r,·ilirli r.iii,• uried I r.im .1 
"1'11"74461, an,1,14 •1 11'·m-:14< . "E,1,1, [,1,1,4- 111#11 11' 1'4, in lur,·11 1'14" Iii.1 1- ,,12·',, in il,r Igi,9. 
*11'. 1 |1' lifi •21,In,111, 1•L•| 111#·71'] · r•'••(•i•r,1.' 1.1| Lilli IMPACT EVALUAT[ON·DISTRIBUTION UTILrn' 
:11, I.ii •ir,·h·iri,•g·:1,1] 11[„r,1. .„1 |,·.i-i!1!L |•111 1,IL, BENEFrr 

.rammi .1:iff ipoth,·Ii„·1!mil 11.,·Il„i··prne,11 n .id m. 1. 1 141.1 4,1 lili· full .1,111. 111, 1 nivi·i.ir' 01 Pri l·'rid 
'„i,d 1111' .Ilil·ipJ[Il m mitii,Jrmglhi· imp.i,1 id thi 
Liglilingpli,gr.inim,·.ind tilher D' F"•pl••,•1•1) i,• '•/. |i·.h•!15 11 pr grali 1 11 Ii],1]i, r h•mll-/r [Il,11 Ille 
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Tai>je J. Monthly Sates by Mi,del (Holm 2(H}0) 
GE 13W GE 15W GE ZOW GE 15W HPF (Mram 16W Osram 21¥ 

Dete'jib€·r 2 11 36 

January 71 30 80 17 69 

Februan Ilp) 35 41 111 

Mureli 50 31 67 63 70 

April 13] Ill 236 ][, 1(1(1 151 

Mai 90 65 91 6 14 24 

J.. 21 60 94 

Jul. 12 20 ·17 (6 

Aug.,t 81 118 41 156 

Si·VI·In}irr 16 27 4; 13 13 

October 10 4 20 5 42 5 

Total 611 336 826 21 401 763 

Mh Share 21% 11% 28% 1% 14% 26% 

£1111-1 ..1,11·li,in. Cher u pt·rii.1.1 1·ight mon,11. the 2 DISTRIBI-TION UTILITY ACTIVITIES 
(Gl |11•l,•elmt|. r. 11.,r||,il.•H,on hilild,1 :rn,I illKI.,11(i] t Ihi· 1 1.iri|i• ,·.p-·1 hi·]d 4,Ii|,i·. 6,%%, | 1 Imt 1,„2·1 ·(1 
MUG | gig tfu· ai,ic 4,•,·r.,MI' irni,ilhk •i.ing- per 1 "Al "i,uld hau' 1,·]in·fib :L.,·11 .i- 1,1+ Iii illd·d,111!011 
lampt-72011}.in/1.irill.(1{11 Ili'k'\Ii):i• 1,-i,ilin thi· wi,line, 0,1 (111, i,be [hi, mili/,h' Thr 
\11, 1 (11,1.,/11,1,1. Ilit·r, Iii·IiI .Ii,ik. 11„ mt.,1 ni,,rill,1, i.1,·r 11,inlier•!»'4•rl Ill],11/1.r> ar, lillt Illn•I 1•1 •110 •1,1,1 'L :11•I 4•|1 

priditabilil' 114·rl»·4 (11,· (i' i [ill•,dri·,| 1,1 th. 
61)11 k• 1/.iii'[I i,wi ibu•11'·mami ililin' 1 |i' i,[i[,1. inli. \||ier|•.ill'(|/1.. 11,Lr[L]i,·r• 1••.,1 /|1(i,•t/| 1|" 11,(· 

·]Irli,LiI,•·r ni,iml,il•.L•,i,201,6, Ii,wi,i.rnnu· „.iriel,il 1,·1.·I'](. id !4·,1 pi ll p,·.1 11. 1,1.rnit ilicIHI% ill· 
iiI 1,41+ 11 u. i umi·• Ii, HH, 213{K i,1 Il:Nt 11! In·1 1 i „.11 Ii·]uh, 1 11 c fii rw· I e .l. nt |hi 4·1111.4 I,·.) hul .lili 

W·, thi 1,•4. pn··pr•,grammi· Ii,cul iii,lili·"·, Al"ll. .hint 111.111]ir:wi li,i•1··ill.i,1.41·imimli·,m p.·irli.illy 
1.-ki,rn „,1,1,1 //·, 111,1 111,11 [IrmNb·r Ii,·i,k,lim.lilin·Ar nuike,i], birrninli, 1,/Iii r,·illi•·i·|1 |1hUi· 
-rl fillam / 4.11. =W i.mimm i,i I 2 kn. wh.,•um SALES THROI GH UTILm' PAY POINTS 
mi r /"'AL 11,1,1.1,0,11 wil ' IAN 'mi rihi in"lii.1/ 1,1. 1, 6 li, 1/i,1,1 ru,[,inwril'[,·ri·/•ui{.11.lill,h, I.1-·fi'il.In·,i 
I il, I 'liii ,·1, /rl [4• j ./.TI 'd 1, 1 f'.2,/k ' * 'hi · irli,i.,1 the l |.|,I Ii|,1. ·11 1 1| . mil |I'l .,•t·ill, i|. i| I .1 Li Ir | 1,im 
drili.,ilitill:Irgi·•r/,1. R.4-,31¥1(le),61)-,1, 112}b 1.-ki.ni r i,ii,1/·ip:,1,61% /•,ilil .. 1-4,11 1,·-1,·.1 thi. i,ph,in 10.-9. '|'III· .," ir,u In Ili,· 11.Li 12,<lpal'12 1,11 i[· , iii 0 ,]il.illit/14[,in).indll.LIL|,1.'Liur| (ailh, limilic 
clure#Ir,inil.4,inli·,ilili·.li,1•1920{lpirwillii/·1111·r. 

hkbir, rn.in.Im·Im,n, in Nni, 111·-ull,·d in thot fit·Id «40 
net .·lb·m,n i hi Iii Id,1 im, ion 111• mm,·,1, 11,1% i. ||1 11- .1 ricurgilting'[irtril. In El,irl[,i·i·'Fi•"irl..idi· I|•11,1Jgli Ilic 
16- .ilit,Ii, 111'12(1 i.er (Ili•·r.:r 
LESSONS LEARNED 

ir, 11.,rl 1,•·,· i"-ri. 1,:kum n,rn/wd u 111, ri,h. r of lit Ii,11. al„111,1 illinwipul .1.i| 1, lil, 4,1 01,1 1 91 Len 11, i hi .1,1,1,1 i nal 
/ #i[ iii -1,),1 Ilw 1·-ibLIM .../1.- 11·1 lind /,irk[,i.L([. 1 Ji·,pllc " I' lin·k ..IrM .11 Ilarili• i·.pourl. pah 
.,Ii,1 flabili' barri, r• 11, hitell,·1 |4 •rhil•( |'| Ill'J,4 ..imi |, 1/ in ....am] g.,fr i ii.,I....1,1 1 1.i' lierN]om 
ir,111,· 'imli '|rh.iii 11(,]11'in (1'ri,)r (4' di· fib·IiI .•U. g, I , 1,•, ,•„. •| / Ii,11 •,Ji· i,1•il i pill, ili•i| f•I•Tl ,|ill|Ii,I 
14,„„ 1.„1 .d„..„k ./Ind m.l,11|>/,11'/LI,2·1> .1,11'pt i..,14·|lill||1,·|11111'i· 

TRANSACTION SUPPORT AND F[NANCING 
il,·i iiI"· 11•,/ 111,· r. ·.ili·,dili.· Il,·bl q.1,1, .ill in,p.„1 1114 

ril.lk' 
111·. l,1.„rni·,1 .1,1 1,1,16 i,1 11 hir;,·14 „F '1111.·r,·111 21!,·Il|,in'inglanif».111(,g 'in,th \frinmcirl.,irlir'r. 

pi„ 

d b i mt,1,·Ird 1,% 1,4 m :in· w · ·iicial m 11„k •,·, '•1.iii 111- „Ii,o+. b .1 ,-11. a , 11.,tivi l• „Tirn.ni·• 1'1, 
i. 11]11, /1 le» 2,11 r.li ti, | thrn ib «aill,iii| il,L.mill'.i rill 

•[•ir) 
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i·|• i./. 'Ii·•·i.i•iri i,i, li fi·,i, 1,· • i••t• I kk.t, ./1//• 1,• 1,·it !/lk (1(·/1.ir,(1 ' (,1,1,[ 'iftil•·1 11,i,441 i,1 lili· r,·'i'!, li.l in 
pil'Lonwr .i, c, pla ire )1 i, 1 1 1 11·4,•i C ri,gr.in 1,1,· 111 a[ i d i rd kn h ul,· IF'kn i 1.111 appk 11 1% Ic-in 1,1 11, 
-i,|41 re,11„wl|]c [iroli•, b.,11 ;ir, ]'•|.11)••••ling a |1.141/ | 11| MI.iIi· Illl],•,·1111·M| imii, lif 1 |w nfieici l |,Ull,ing 
prii,r mr,liri,I„,1,11,11, Il| r.•(hi,%• 11]10•'ali:, 111•111- 1,1Ltill[,•.rl'lifull•.iIi 'llid|11,1,1 14·|.lin,1,44. h.ri·Ii[• 

1, limli '·Ii,·rid er,i|il.in([ co[!l·•1 p.„In•·19. 
\\ Ilih I,Nk,irl, P[,Llin„| .1.1 r:Li 11, M,(11,|I,', 14, 1 I.,]111!11' "111 1|,Ll li ,1,141·i| i|,·,n 1,11| 1 |1.ir,·* |r,i!,i 11„ 111·,dit, r.,li,ri 
lilli h „1 tl.,·-i .1-pi. 1-. on|i (.11• lilli•·i,1.iri'M fl|(1 '111•|- "| '||Li i.·11114,11,4( 1,·i |""di,2;1 •i .iri •ti],M.in"alli ..11·-1 

1,·.1,· i}pli„]1 „bd ill lili 1 1.111 pri,i Iii·i•]i-,11 | 1.|,| al,Lk). |Ii,rl|,i·,·,""ll I .i'.Lili 1| I|]l·lil i 1, •)| 111• I .lq i)pil,ill.(he 
A· a r- h. i li · 1'11 I '11 in·ril 1,1 1 (iritue, 11/ 1,1, ri ri·.· imi |1 Ii. |,·11• ir. 41•Ji·1' 11,i •Hil ili,lih i,f 4- " ./ 11/t i :,1,•,•i 

i|epub th,· 1,|fi,·i|i,LIB ami Ii,hilion m iII,· mull,i·,1,1,1 
ESKOM INVOLVEMENT 

$'(llo• ,• ,|w -ilimi.,1 wi'rklinil L , ri·>,ill hbmi 
11,i· fiell /, Iii- ili, 11„liligil:ir,1,„.·poor[. 6„„ 18.Ll 1|w 

I L|I Ililik 1(1 i-· [i li,lilinlic,[ 11·1ail '·114,1,11,·I, ti •ell,tili•lril)· 11 1.l i l i 114..,il Ii·I.ing i,n I •lu•m ., 01· prini.„ i„ ph 
in, Ii#,1 Thi fib·Ii I 'l i J,1 '04 111.' ]iringri», i) mi,+1 > mi, il l,Ii 
ir,· i· LIi[,•i· ih. i le,pliwil 1111% 1. 1 1 (lirra .11]ip,in fri, 
1 1, REFERENCES ir, .i:iff 6· g. ]1.Lit|), c:/)inirl .L]1,1 k'11-2,11,)0 Thi4, 
114|m,JIJ.....1. I-14.4 |11.1, It,ippi d i,ii,1, ·ritilt- i. 1.k·im. ['Pli. 1.Ifii./1 i 1/1,1/11. 1/1....i· 1{,·*i·.iril' 
#4·10 L„d ||.-pil i in •11Hrlirlill/111.ill'.11'E·ry qi@, 1 Prl')1 ·1.1.h l),41. 41111•111,LI4 |ti Pul.'. Jah,in,•,4mlu. 
th:a u lic 1, 1 4, irl .1,11'I i,1,1,|,L'Ini 1]11. rl·quin·,1 M (11,· 1 l L Soulli :Irie,i: 1 .,k,im, 

MI.i. %,imli Uri,irn iffii'i· [.ix}ilinu Inilla,iw 
i,,ili.1/11 1.I/*g 'Jili|/.' li, ri'i•, ill kil I'lunl.,dll,In I,il•.inni·.1,111·g.I„lilli \fr],a /*,11. 

1 i,Innihirwi li,lii.ilr 
91,1,11/H Ii,[il "imik 111,·idi·lili·ri wid \11„1111,1,1. 

CONCLUSION 1•.h.„„„ |i,J,r.S„l/h Wil•,1 r .1.1•ril 
hke,T, ill,jili·iri,·ilt,·dl Iii· 1|.Irl]„ 1·71-1 ·Ill lii,h In•·0 1 Lil 11 1 helen, 1998. 11 ,iril,•·i••)•iii,1 Iii,IiI St i h 
% I•6 (|L/4111•.Il •1•11|•• L•. //, d 5 |k|„:r n „e •| |•of /„ ,1,|, 11,·]11.11;,1,1 |'|,111,|,1 1'„,I I•l. •,•11|1 \ f i,., |.4,i„. 

- 1'.rn·r' 111„ 11·11[ 1.ighurig Inili:iliw·"1, 1' ,/ im. 
liumir,Kiii.„11·1 Inll.,111, p<'ll/.1: k,im.mihili[,1,·, 1/loria /1/Jih Irial. 1./.Ill. 
Ii/,1, (I] 41,1·I III·r i fli, il·Ill lighli].i.m pri,-h· li iii fibli 

1|1(| Imenum,iruil Flicefi)!porati,ir, 19*; 11··(/1;1.1 
Elficirm 1 E. Tr:il' 4· 

i l·/.in| pi·.L• 4/,·111.1111|, 'L.Lim·i. •inil {2) 4, hri 'gull 1 "8 11!iti.11. | ('1.,·rill.i. |'r] •i,.i„, me I 

and <,1,1111 \Mi·.i) Pril,(1·1 TI,i•·1•11,11,1. %.141Lligh•11.1/.: 
11//, 

I.b all .11•·1 11'I· Ini•.Ii'• ilt ·Cllili. 1!wi· liqlir,idng, mi•, ill 
, '4 11117 1 Inl,·, rul,-al I r . iti f r 1•rwi I 1 .4,11.,·rhmi, i. 

2000. Thi· I ffid,·iii 
1.Lum 'ind il· p.,ilm·r•i.Irried lim Ilir Ilirtli,·,·•piwir[ I.ir],Ii':0 1 r,iti:,ike· I i,·1,1 Milib 

1 1,|11.,1 iii Ji•crir],·4,1,1*. 4,•ini, \fr](,1 111(L 1, 1,1 -1,1,15 iii„]i tril, 1 :,5,·r i rri.di.1 1{2 949.'ihi,11. i 

1·11.1,1,lir. 11, ]Ilililia. 8,• liiglii·ili, i,·ni, liglili,1, pn„• lk, 111'1'1 kIL,11,.11'ing 1,11,·81"lilli ll,i,1.11.g .lrl'.1 2// 
wi i. 1 4,1/ i·i,g.igi·,1 11]21 1,!ilk •ir, 11 lir,·ili,·rit u it'• 11#liling k,111. i rill"R Fli·lil 111·•i(Il·ritill 4,1,41• 1•i·,inri 1. 
u*mr- 11,41 .81.n prin,11,·il ;1 -Lil .id, 14• i u,1,imer. kii,il. rl,·% •11"11, \Iri,·il: kl lili 

b. lin·111.·r lirilly iII„„ ehi· „·i.„1 prin . 1.-b,in .,1.0 pr" / IN„„,inia und IIi.1,11,in- lir ..all "i•i•„,•,1,tir• in i 

itu •. •wi·n 1..•pe lah Nul, indu•i' and Flutk k 
..4 W 18,· lanip. I lic. wi ri -,1,1 11..Iligh 1 III lt,ill·• .11]il bigh ehi i./1 Liral,1 L %.ili, 14 arilic,·.i,-$1. ilit 

8·*/ und 1 1. ·m,·/·e. 11'·M ·tud, 4·'ted 1- , 1/ 
1 br LI,1/)1 ']m...>11 • f 11|4· fib·Id 9111,1, ile' Lirreil / illiou| 

1]id 11-,i Bmil#emr/-4·. inh·, i•rn iii,iii,1 ililli,lillie. Li|11|4'ligh 11|imil|IN|| I|.Ilf di,i,/ pakil-i.mil 
\,iri „ iri ..ili.,O U .1, 11,1 LI'lilii,11.11 w.,irl,li•,iii iii i Iliny 

ind *·Ling Ihi· 111. I 111,1,11, 6. | |,ir[Il,·(·,•6,ri n·.i- -' '·'/ /"'W' 'm..'r•. 1,.r,//h irm ,/urin,7 1.,„1,·, mii„,L. 
di·nt, 1,i•i•L'hi n,·all' 9.(,IHI , H• 1|•roll„r|11|11· Ni·|il 4,!16 

ful /7/.diN,·>.i· III mi n modell. ( 11. rellirii ri,li·• mr, imp„imin, i.i·r i;:(·d ralighk 2"„ Ill.ilipmh·,•lim 
'V· 

|'Iii inip,1,1 ru•|11·'t'(rn lil lili· Iii·hi .1 in[. dimird 111:1! 11,,· ' IN.,imble 0·1 ... n.Hable i. Ihin Ii· ./.b 
mor, iN,rn•ni· man •lan,kud fll.. 
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JG Louw (City Electrical Engineer, Tygerberg) 
1. INTRODUCTION The ali(,w hig• Ilic, dli iii . 114·. tlifi, dition E·•1.iii·• 1, 

It 
T J.. .1.·W...i.. „i.i,.ir..irn.[ 11, · .inil ied :.vi.r, 11·1• mil lili !.2 billi,ri p i .imii,•i 

1 fiummg'ili·Ii·r·ilifiia,imililive 'tir,·Ill,i·,r,oli,1,1.i, 2.2 FLNDING oF THEE],ic·HUFICAI,{iN DRivE 

111,· p.,1 ·ar h.# ce<·n 111, \)11·.l r,·El|14 p 11,11% Il. „1 i h| \.iri,ill. mmitir·,11, •, r, 1,0.ed fur lili „in (In, ·I, ·In il 
ami . .irmii. nwmbi·i. 1 •i.·,ii<rii,li,il u lar,t· i,i!,111., 01 f imil .h„„IiI 1 , ral.44| [|11, lini,il ll| wi·„ i. 1|#.,1 the 
mi i lme 111 Lird, r m pt , it thi· r Ly|,1. 1,1 A,· \111.l :Ind .,•,1 ,·, nl himilin .ho,11,1 Ii, bil 1|,f·,ililingfiliri, p 1111111 lili· 

hill,1 '11. 4'.unrilt,(11,4,1,11' \U| 1 „1 |lil,Ill,fi,ii,i·•,•hi,•r 1,[hi.111,('.1,•11,1,1. ill(|1141•,Millri'.L,h|14·.idl, hin•hin.d 

Ilr bill„wing nli·inbir. u (·r. 61 ki·,I i,i.,11,·i, 1 i-]• t, m 

& i,11,1 
1.1'Jan.,11*1.1-1 1,·ain: Dmiwl.lill·r,in,11),·r. 1.,i. r /# id,liu J. Ill.ll (lie wl{' 8,| Filinhile 

4,i,L. ]le tile mililill.l| Ii,r·I,4 '|'|11• I-1,1,# 11, .,1 1,1,4,· •1 
2. // 1,rid \11,•( ailin Li k h ilm· Pri•·r l £,-14 ,1,1,1 Tim 

lilli ili,i, im,•Ii h.. · (,1111,4 Ill thi• fu,id -i,1,1 rl•NI,|1 10 :h{}91· 
3. 1,1[JOIM| /.|, 1„:il.,lion 1 lillil X I rue. 1,« b:,]11: 

P . 1,1/1 i / lilli'lilli 11•Il l'Ii,·but,[ci>al],1,•t·,11 1•·biglin,glithill,1,1, 16,•it. 
1- ..... 1.L•k'h 4,11. .... h,IriN 2.3 NoN- CH][) El k["rm,(:Arupi 
Zill l /h\]•;\ 1.,- al,i, :I.r, .r' „1.'d li• IIi„,r,I It v t. 'n qi,i{11' 14•lulull|'il il 'i{,11|i| ilini LI· 'i,rilile 
7'|11: hi'.1,1 :111'i l Ull ,|I J 94 1 •W .I| 1111' 11' c. |'|1•rh•• 

1 hi,gi ,·11'uri It:ic pi,i iii iii g q tlii· Ii,·w {·Ir·• i rific 'ill,in 
1,1,1//.41·11,11(•1111]lii,rw bili,·20(11,·LIt·*1 war 
bm uirli •i, 1,2 · M i i-ni,illilli· d ll'·Me N ,· b"ical· 

h Ii,iki·,1 1,1 thr- 1,ri 1,1,•rn. „h h :Irc. 1, j ib ili··r, 1 n 1,1 4,·. li, I ti, limk I •r,in .,111·r 11:nive '011,4 r 
• Whi I.·r Ili,· qi,In i i,1 Ii,ii.Ii,i# uaul,Ilirl,lirli,J 11.n 

i,Ii Ii·,11·1.iIi- 4,1 | r [im 1 |I· f• *i, found t.ilic.,11:14, i·puilih·.111, rliativ• .1/.1, 1,11[li·' U•,11,11 
• ( >hi,i·rdiqi :ind c,„11 ri I „•i·r l,1,11 ,rid,·|·i lrifih .,11,•11. .i i, t i,f H i 100.110 per „,11.imier 

• |/1111]4dil' fur 4 44,11!1,11,11,14 N.11,1 1 1,1. i qi , 1 1 "1. 4/ ·11 111 41 ,11 |1 11;:Ih n |i,·ri' il W,i' .il fi I .1 
2. DISCUSSION i.lt,lull,1,1,111,·111'HI[·41,111,31 Lrin.i,18·red li,|ir,1,·(lri,·HI 

r,in·.i•,hill U |" I' ll•'· r:' iiI h,11,1,11,-1, 1 1,11"' 11'er'.1| ir, (Ilu 'l,Cll| |LI g 
2.1 ELECTHIFIa·rli,N PHO, RAM 

1, i [ i,· \11 ion:,1 1.,ii,·rnmi·111 4 1 11,·1,1,1)11 1, • 1,•11, Ill i,• r , 1•·4 1•11·i/, i,i,li|,| 1,1, , i:Ili]t· 1>ki,1,1 .1,1,1 3171 11,•·1 i)1• 1 |11• 
I[Lier..eli,·11·],ilibil!,t·¥e....Ir,/•11!,%1•111. .1,1,jilit.imlp,in•!, agni·illhalll,ci,)111,i,Ii,I.LII.,m.id 
111,1):14·kli•gof ,·Ii ,·tri.in li.i. t,i 1% /(Iri-·11 in lili· 14 1 „AL,i.|i•.lil ,·Ii· rian /,inild tri·„„1•,il li. 11.-i,lilit, / 

|11%11!!/.1, 1|I, .11 i·.1 .LI,•| I•| .CA |111- .1, 14·],|i·(1 1111• ap•n).@(·1] 

T,irlil,ill• 1, n'ingri,I.iri·.i•i,ilit b,·.•Il,„i,I, d ll,.I,M'% 
1, 1.id.I· I.li))1||,1,1,11/'1|111. Ii.iu h,·,·11.%|·[iii|Uil 
ill '1 /· r,·indir,rile • ili,Ilini• ili,ell,rigs lie• 21 1.1 be ele, tri. 1/,i·' r '11 In I n,|il |1.•u· tii I,i· 1, plii ,·(1 |r(,1,1 lime tii 

fird & 21)1[). 
Ill'i, 1(·r. # 111•mlhk lei „f 111 3 00 I. 1 1&./1.11 111; 

I '11 .1.1.r.4.· 11,1,·k](ir l· ·41rll,f ·di '1)1) 1 1[i· 1,1 ®0 01|1) i,lied in .1 ilil,·lilin, 414 1,1, 11. ri, li,·.i „f 111'· I.i•il 2|,il·||1114> #,i|I,|11 .14 1111 '41| Ill•I .Mi 
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i·-1 iii lt]2.00 11,1.1 /·,1 ,·eli•ill!,i·r .mil 11. 1 ner .„1 26.2 National Electrification Busineig Planning 
hullip! ren·lu , fin.]•11· Ihle !1] r, prliw·, 01.1,1 1|11· |11 \1 |11 fuliabm I. liu 1]1· ni,1.,•ti,ecil In,iii mi l )•11 .-] il 

.d' 11}\ , 11 b Id,·i i IL·i[ 11'.'1 1 .Li)m •%1)111,1 i mi.i[]1 12' 1 L 1 111 1|ii. 

111],il·Ii,iII·]:,ilin·,111• .1]id rigill, ii u,·•„·ak.1,]ati,ir, 1 Lil••ill• /%•Ilill· Iii·1•, brin,lihil.(A. I JI..LJ»Ii>,1, 11.,. 
al Micirk/1.11, i. iii·Ing Iii·Iii .11 \11•1„,1,1 1,1 1,1„k .,1 i.,1 li.11, 't.,rt'•,1 1.1 1 11 .11,· .1 11.11,•i".LI li"11 -411.1 i ""Ir'.1 ..1 11.· 

lur(· r/1 w fuli, l um. of 11,i. 1,1@ilil |r I|Ii, 1. i. di,i„n iii 2.4 EL[Crl,[FICATION Mon wl/: Tool, 
\rinA,In ·' 

+ l if.ar, pri)L.ram ./, il ·" Inpr·,1 li .i--i l Ilic d..ign, r. 2.6.3 National Operation@ Mallagement und 
Admin,Arration 

4,1,1,lil hewn[-,1'Ibid·INI'll.t,Ip"'21.im".i"lewliT,d 

/\1.(,\ .und il ur iIi·,ili·d 1.1 Illiti.LIb pl.,0· 11. l 
und,·1 l, imrili,1 14,n 1 hi·,|11,1,10| 1 |1;. r,(·11,1,1 i. h, mil,1 411/[• |Ii· l ili·,I '11 f.lt/ L·•' in 'iril' r .i .,d' [ r ' 10 1 hi· 

i,1 ihi i ulii,( i·I],in-, dre i. [·an bi· LI l,·ril,in ,·41 ith,% c Ili, 2.6 4 Data[,a.e and Modelling 
/2 • i ll 11.•1 Li· 1·i ill•-,i,11( .i| 1„ IAh'li./ /$4 .1•r 1,1•1 hhh \:Iir, 1 Fli. !,Iiilili,iu 1,[u L ill l·l \31]11·- rl' c 
IhI·lt,•imilm,li• :ill·Al-| progri„irel) winkil•uti,Ilil· 265 Project Managempnt Nd Admin•strution 
1, . f'„..1/'4!r,·.1/li 'll,Illl 6191,11,·...'1.1./.i|/r.,Ill.Illd >ill,il.ir lii'hi·.ili,wr.lhi. 6*J <U Ii•M I·'i·[ Jic 
'i-gnd ./i» uoi,1,1 im·el. •imtil]114 6% Elir· 111',11 1)111 .Ill 1, i LIL,1,|in.i·,1 1,4 a 
1 h.· 1 14,1 1". 1,·qi·,1 m 11'e Tr.•Aii .Ind |,1,11.11/|l·lili 11.1|L.,Il.L| h,Hk lint•d||' i,; 6,1>ke,LI .L-•-h'i• Iii 41,1,\ 
£,re h •,i i.1 guiu·,1 In i i L i i,1,· w·JI m 11„ rIL„.1.1, . 1 1,·I.LIT, 'd th „budding 1,1.,+L.rn·JI•,u u und"i •i•n,·471, 
hul/»,imiffeitiu·,111]11. lii.,1,.1,1 M.·ini,lie.• Thi·,·,in „ 

2.6.6 Treayury •,id Dimbur:ement .imi Ii,r 1 14· Lilili lia rni, 1,1 1 Iii· .. ' 'IJ|il / 11.li li INI. 

2.5 C<)Milim LIA,huN 
im In 11,· DIt: ' 1,1 11/r G. I.il | I,·1 / I I.il. Ill, 
(ir.. no•,·.·i. fi·I[ 11.,1 .,ild.nrni.J 1.111 -ul,1 In· ILO·,| d 

1,£· iler.. \U' 1/%91,• bh iIi.,1 dll'. 11'!11'mel,1. 1,| lilli Ull %,1. 
'inblAi•IL 1,4 11 211,1,;1.1|/4, |Ii|| -|lailld lie 

2.6.7 Total Proo- 
4,(Ihi·i ,·il 11),mil Ill /rlil il,Ir A· I mi 21.11,·11 I )» Ii,pm, [LI 

1'|hi qi tic Iii · p./h all,Ii, 1./.ii'z (11 )1') Ii, i• r,·• >11!ill],11,· fill,/i·,1 limlili,ig 1,10• k.,)111 l igi ihi r i. 
4,in-in •i·Ii,i,· Fll 

'1!, thii lili'appron, h [I,L· 1,111111'mi, 33(i,11,1 1. lili, 
2.7 ew#lih c.ill•hed tlining|l |i'I.,111 'irilil·-i·. Int El.•rtrificalion link Organisation 

e,„ .1„iN/ bi· :,il<Ir·r'>.2411,•i min·.· 1mp„lanth / 1]w.„ili>nih.1,1,•i,1,idill„·.c,1,·•|ili.%11]„.in,•i·gan 
3.,ill.11„·•ddri·..r,[in,„111"liction,]111:11]111, mlier.rri· I#i·Hil.hi·dil|i' 11,1,1·,ilri·(, |i.i.%.P,i,• th•, L„ill,I, Inni 

lili 2.8 Electrificalion Standard 

l'tl, M r,11•11:u l- L. LI FiN| .11„1 a /)rl„ 1™ r I>,/t'% t'l 1 .b•,11. •1•1• ,Ir,1 111,· •\11'l (·ori•,·li ll i n „,,,-, #„,- 

r,ile· pliwi· Ii |lili 1|ir ||'|>••immulli·.111,10 prnirr- i„·i (lit, br A *il at .IM,|11. h 1. 1,1'•·11 .,uri, d lip, n 

U· p. i., 
2.6 NATIONAI. Ew"i'mICATION AND 

IMPLEMENTATION ASIEM 
Iii,· •lii.Ii· 1.,i·iii i. bilild „i, iiI r.rian In,il.ling lilin L bringpill,i..·111•r.in,1.•li, i·,uniph·i, il hill bi·,Ii.[libnli·11 

2.9 Ii'm[M Mus[REs 2.6.1 National Electrification Program Management 
f. 

1 1.- lii,ilil 1,11! 1,1,1 k colii ;Lil]: 1|il· |Lilli 1,1,11 l | 1 Ill· Iwi, Al'Lin m.id,·r.ible,1,63•i,Qi·|11,·n,V•Il·]il·Il•id l""""" 
6 1,1, il·,1,1·,1 imilli lh,· 11\11• i,11' & $.]110,1.1/ il,i„,1.'|'Iii ,„I 1014· ··Ii·, pl,nier, i, trili•.1,1,1,1 

1.1,·,trilii,il,ii,i \,[u.,in IIi.ird i\EUK). lh, 9 /5 Hill I 
Call'IN |•|1.1|11 I.|• 

1,„1 ""r %1|| I MJ|ia|h i iiI, pl.i' lin |il i Iw 4.( ( I h,· fulli [inri. „I 1 |i, 11,)11• 4•rl| 1,1 9,11,1,1 hi 
\1 R 14.lil,L• 11•.11 .,11.1111••inli ni l; Il Ho inill in 'ul| 121 :i ..I· 
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alili· Irim i,n•"im fi,i,kof 21)11,1 !'1,•'i lili ,·ille,Lu,in *Fll' re'+11. hir 11# i i.1 1. Itllk itill 4 .mi· 1|1 1.1,• in Mhe 
t] hi l li, r,1 1, 1, 1,11•11[,1,11·11,hill ir, '1'11, L'|·| r, 1,1 /1.1, 

unil. 1.,1 11,4 1 it 2(1111 upi alid r,[tinir, a i. i·\/i,i·(i'[Ill i.il th L. Iii U I | 11' pr„i,·s'/ 

pro«·ss uffil ,·4•'•·' i.,/4 31 11) 1],i· i,immuni!' 11.1 i.,1 11 

Al inli·,11 th•· ,•11/1•· pri,•,» i• ili·/• ntl.ilit iiI [hr (•111· Process. 

i<inli 4*,i,·ran ·iII . 1114 ]4* „11 [he bnding.,urce 11 1 1': Ilg pul lilir .·fre*. mm 1}11· pr,Ht·•• irn.11,4 11· have 
1.1/:10·cled (11,11 (11'·:11[12,1-'",iation '11,/ i,i, ip,ililip, and /1,•111 *fri[· m Ill' i.,4,· rifil,11, 21]11 1 

ANNEXURE A 

Negotiation Process 
CABINET 
Approve national sector budgets. 

t 
DME responsible for macro po«procadures' system 
ant gulde ,nes Admmistrate budget and mgr tor over- • OPLG cons/,dates 
al NEP Developancimplementaoolicy and regulato- ./municipalities 
1 Amme'wl man•ge agency contracts, in iate and Requirements, 
integraIG plarning impiementation n·onitoring NEP negoliatena:im 

NEC C advise the ia,dpay'ent.*ls. directive with DME 
.........gic 
direction and policy 
issues relat' 10 
implemenlation and Provmce inlerprel strategic direction and approve / E- performance provincial ele/rificalion program Convey nalate to ,/ 
ofstakehofders the melrodsuid! counal Hannonse IDPs Decide MMSDs Respcnsible 

provincial prioritisatin for micro poicy/ 
procedu-elsystems 
and guidefines. 
Administers local Metro/District Councils consolidate the IDPs and feed 

electrifica ion p[an pr®osal inlo RED=s. Give feed,ed - goverrune" matte-s 
f witn RED to Municipalities. 

RED' receive 
stra•egic direction 
from DME. develop I 
FO•n<*Ica· 1 Local Municipalities confirm commnity reeds 
t,on program Priof lase in lire w,th IOP, based on electrificallon direc 
Negotiate plan wiE - tive mini*or and evaluat0 implementation Adorm 
provincial di// and local electrification con'licts 
MMSDs 

11- Communitiea: Infomled about ele/ri•catlon direcle, 
*Ins .'d pioject)// by RED=s or mun•cipaj•lies. 
dert,fy n spe,1 out electrifca:lon need& to rrunlopal- 
ities, feed needs to REDs 
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ANNEXURE B 

National Electrification Programme Management 
DME National Electrification Advisory Board 

The outputs of DME in fis process are to· Theouguts c'the NEABare· 
• Mar€e rt e Na:ional Electritatin Programme. manning · -©adisethe Ministeron 

and Implementalior systel * Strategic direction and policy 
· Maragete/nlractwitrtheagencies(Nal,oral * Hi-level targets ard objectives 

Electrilcatio, ousiress, Planning .National Operatons * Budge: reguire·nerts 
Management and A¢,linist·aboi, DaMbase 290 Modelling Nationa BusiressPI. 
and TreasulAnd Distirsemen s . Programme allocations and appro•al 

• Deve,opmacropclicyiprocedures/syste"guidelinesfor • Programn·e adJustments 
tte Na:ional Electrification Programme. Appointrrent of agencies 

• Deveopandadministratette Na:ional EIectrification ' Tha inillation 04 // tat,on5 and speca nvesllga 
Programme budget requ [ramants (arnual 3 years and cash tions 
flowsi. ' Commullication 'rategy and related maters 

· Mortoroverall Nat,onal Ele/ficatlon Programmeperform * Res//ticn of hi- level disputes 
once and develop corrective actons where nece 55ary · Exe·ci•eanypoweredliesasmancatecbythe Minister 
Egablish and maintain a communication node or :te 

Note 1: The NEAB in a non-statl tory advisory body to t'le Nationa Ekclnficalion Progran·Le. 
M Verw,W the · Provide a zecrelarial -unctior for NEAB lollowing by proposec compet,bon. preparing agen · Chair· )ME Deputy Direco•-General Energy oT Chlet das, minutes, budgets and repor:s. 

Direclar Eleclncity], • Receive interprettc·een disputes and recommend or NER •cDon. 11 
· Service · Undelake sicia P.oviders (REDs) (2). assignmenl as requirec 

SAL GA 42), Stralegic prograMme monitor;ng. al.ditng and repoling DME (2) (Addit onal to Ihe Chair: Director Electrification+11 
· Depaniertof Finance 
· Department of Provincial and Local Governmenl and 

Otpr (13 e g Treasury 
Note 2: Ir orderto Drevent programme delay5 a close commu- 
nicat•on and decision mak;,9 link with the Mir stef IS *mable 

ANNEXURE D 

Project Management and Administration 
(REDs/ Eskom/Municipalities) 
· Project Planning 

* Selection 
• Design 
* lDP Harmonisatios j 

Proisct Managerle' 
· Financal adn· 1, progressmonitoring &,poling 
· Payrrent requesting process 
· Project queries & disputes 
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ANNEXURE C 

National Electrification Business Planning National Operations Management and 
Administration 

The outputs o'the National Eiectrification Bus ness Planning The outouts of Ihe National Operations Management and 
function are Aan. vis·ration *uncuon are to 
· Regula· progiamme over'/iew • Ensure a.ilabilie of funding 

Setting of Durpo5e owed,/5 irnission philosophy, vlsior, Manage Ihe application Drocess 
targe. market, Moducts, growlh sce,arios, sy,Grgy wilh • Manage the allocation process 
Government White Papers and other Gcvamment direc- Manage the programme dalabase. 
thi). Manage prograss performance of the programme (Regional 

• Extarnalenvironmenta analysisipolilical econo'!Cal, irrplementation 
socig technological eny,ronmen·al impact, institutional · Ver'lleapprov. National Business PI. 
inancial) · Assume responsibility for ove allprog amiecontroland ils 

· Irtemal environmental analysis (IndusTry strengths, weak· mardated power to e,force Ferermance 
NI Oppolun ties: threats: :0 coier all 5 operaticnai • Manage claims process: 
areas namely, DME/Board, planning/modeling. Manage the auditing process on h programme 
OperatoRs/Adi,nitration,fcoitrol Treasu,OIN, rsemeils · Ass,Iregionsminindvidualproleclaudmngguide'[nest:} 
and p 48/ axecullon by lh' d stributors), s.pport ca ms, 
Sce,ario develop/an· (Realistic Selaction of oplmal models) • Manage programme repor.ing; and 
Setting of programme oblectives ard targets (te/against Provide an advilsolto the REA 
the 3As= Atreability, Acceptabilily Availability) Note: It Is recommendedthatthis satoffunctions be out- 
Developmenl of a Market Plan (harn·anising .h regional sourced to Eskom, 
IDPs initiamn of RAD In respect of tariffs arld techrology 
Implementalion Slm:egy, Communica ion ard Promoton Database and Modelling 
Strategr: F nancial and Numbers targets, Product /nge · Updated Naticnal database Ryste·n which w JnCILde 
andappjicalJor Pnce/tanff 'sues Pb.), • GIS dala 

· DevelopaP/gramme PIan(approval,allocationandcom· ' HELPdata 

11!nation of MWal regioral progral,mes) Topographical data 
· Develop. Produclior Plan (Asciilateland summarized · Censuscata 

from regional plans 'hat will address the followillg ssues: · Cadastal dala 

Capacity lin-house conk:ed and suppliarsl Facililies Electrical dala (P!ant aid Ci·cuili 
Material, nventory, Me[hods+Standards: Qualie control. · Modeli,gthe needsandsupplyprocesses 

• Develop a Resouice and Slruclure Plan (Human resarces . Development 01 dati models 
In-house and Olitsourced activities) (Note: T s Ircludes all . oata acqu sition 
actwidies from the NEAB Secrelarat Planning Modelling • Da' management 
Ad·ninis'ration Control, Management and Treasury) • Dala mainlenance 

· DevGIop,Financialplan(Detalledbudget'oryearl h]-level . Da'adistroullon 

oudgetforyears2&3.goodindicationbudget „year,48 . Mergingofdalafrom „roussources 
10 : year 1 monthly cash flow pian) and · Standardiza:ion of lala for ready accessibility 

• General p.grample cont' • Developmant of model® scenarios 

ANNEXURE E 

Treasury and Disbursement 
The outpuls of the Treas Y and Disb•sement function are to· 
- Manage Ihe treasury fanclior, 
· Compile buaget [Tolal/cas, flo#·monthlylieekly) In con]unction a•,th DME and the Nalional Operatons Maragement and 

.Administration Process: 
· Receive transfer payments from the OME 
· Inv//unfantfundsonadaylodaybasis, 
· Receive verified claims fron the Operations Management and Adminislration Process 

Ensure tha[ audil requirements are satisfied, 
· Disburse verilied claims ,¥ilhir agreed timeframes, 
· Provide DME with •exicilation reporls, and 
· Proilde DME witn ·northly sta uG reports 
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ANNEXIJRE F 

National Electrification Planning System 

National Electrification Programme National Operations 
Management Management & Administration 
(DMENational Electrification Board) • Prolect mana©ement of Prclamme 

• A/onal · Gllidelires'Dirac·ivesIPolic', Prolect A/ ova Process 
Prograssmonitoringand/Just 

-* • Budgel 
ments 

· Prograll. ApDroval • Claims Admir stration & Certification 
· Transfer Paymenls 

Auditirg • Programme Monitoring & ReJort,g 

• Disputes 
Treasul 

Project Auditing Proceas 

1( Business Planning 
• gategic Analysis 

Sce.nos Project Management and Administration 
+ 102 Strategy obiective Selling (REDs /ESKOM Regions /Municipalities) 
Furding,Budget ProJect Planning 
All"In 

Selec/n 
Standards(ARS Design 

• Specifica·ions IDP Ha•mon,sal,or 
- · Annual Business 3 an 

• Strategic Direction - ProJect Management 
Financ>al admin p·ogress mon, oring & reporting * Financial Anal/js 
Paymentrequesting process * Target&.Ming Prole' queries & • •,sputes Tirne Fra.. 

• Database & Modeling 
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ANNEXURE C 

DME 

M nister National Electrilication 
Acvisor, Board 

............1 

DME Chaired by DME 
Director General 

DME 
Deputy Director General 

DME 

Chief Directorate 
Electricity 

DME 

Direc:or 

Electrlication 

Secretaly - 

Depuly Director Deouty Diractor Deputy Direcbr 
Electf'cation Plaining Electf fication Pro§ran·rne Electrification Regula•on, 

Ad'ninjstration Mo•,toring & Evaluaticn 

Energy Omcer Energy officer Energy 0•cer 
NEP Management NEAA Secretariat NEP Evaluation 

L Energy omcer Admin Omcer Energy Omcer 
Non. God Electrification NEAB Secretariat Regulaton & 

Dispute Resoluton 

1 Senior Clerk 

3 Sen"Clark 

Plannigg. Modelling. Treasurr & Disbursement 
Acm,lisiation and Operations Ageng 

Maragemen•*ncy 

Busines'Planning Treas, and 

| Datioase and Modelling Disbursemenls 

Prograwme Administralion 
ano Cortrol 

• Programme Database 1 

REDs Claims verificalion and 
Auditing 
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ANNEXUREII 

Block Diagram of the National Electrifcation Planning and 
Implementation System 

National Electrification Programme Management Treasury and 
Disbursement 

Department of Minerals National Electrification 

And Energy (DME) Advisory Board (NEAB) To provide a timely and effective 
Um processing and paymart sys- 

To take overall lin@ responsibility for the To acvise Ihe M il:er on strategic dI•ec- tem for the Natonal Elac·Mfication 
Na·,onal Elear,•ca®, Programme by t,ors and policy to cons,der anc recom. Prog•mme 
budge/g, managirg agency contrads merd the approva; of the annual 
prov,ding a secretariat mie tolhe Nalloral Elec¢*aton Prog-amme ard 
NEAB, initating and inlegrating plan- related inplemertation and pefform- 
ning inplamentadon. mor[tor,ng and ance Issues Ihrough repr„entative 
paymenl outFuls trough atramparent stakehclder involement 
consult,4 and communicalion BE. 

t 

1 1 
National Electrification National Operations Project Management 
Business Planning Managementand And Administration 

Administration 
To dealop and ma•ntain a h•gh lew T) affect detailed projecl pianning 
business planning sys·.em and inher- To develo, and mainlain a National and implemanlal;an al local and 
ent 'rategic conlrol piocess lha· will Operat ons Management and regional lewl through a ccnsullative 
guide detailed ainual business plans Adrninistm/r, - process Execuled inilially system to en. e the 9, Eskon 
st natonal and reg:onallevel efect•emanagemen·and Reglons and conlro,of Munic·ipal les and u ta- 

anproved anrual business plans mally be REDs) 

according to approwed limeframes 
ane bucgel receive and a/orise 
payments and lo develop and main- 
ta in a approved ink),mation system. 

Database and Modelling 

To provide and maintain relevant informat,/ arld modelling for the Nalional Electr,•cabon Programme to enable stakahoidem 
anc DME )0 

· Make (he necessar) decisions 
• Settargels 

· Facilitateallocatonof resources 
· Formulategu,delinesand directives 

· Perfor' strategic analysis 
· Manage the new National Electihition Prog·amme 
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Report on the proceedings of the publicity and 
training committee for 2000 

J.G. Louw 
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Report on the South African Revenue 
Protection Association (Sarpa) 

Peter Fowles 
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Iii)IiI bir 1 Iii' 1,1, „,·11[ U 1,1!, 111,· 1 1 1/ .i ,r i n ,·,1 iii 1 i 

1 ri,pii.i,1,1. „gr• 11,1.1 >91' 1,10, b,·(1•.illing.in :hrm • 1 0/fer(·11(·e i 1·41(/1 21 11,·•• Pri'•idi·ill 1'!·lrr 14//Irk .1,d 
a zi,·i. I'r i·*111, m I 1,11 1 1, 1.11[ :mil o (;1 jIC . 

Ill / 111 |ir Iwill plir.,11/| ilili' 11ic 14 I ,·Il·,lri, 1/ Irg i· 

Pl=El) Acm'ITIES 

th,it i 11,·,r clin, m e],·arli li• »111,1,1, 1,3 laws 1,11'nt 11„ m • U 11,1 1 „,i illiw· 1,inn il 1,1,/Ilig .11 |1.111• 1,1,.- it, 
\Llrill .t· 7, m i h·„ Im.r. .i.king i„.r.,·1 i, „h,11 
Ii,ii"111'ii,ii. i,•i .ii,il ri,1•· i)f S\111'\ ['i·. *i· 1.14( 

lii.,„,i i].,·mi.I,„·id 11„ I l.w. in 1|1 ri p·•t ., P rl •ihi,i-1., in,i, d.n ,('.gfill Lil 1,1 1 K 1 Ii,·r li, put .,ine 
Fli,815,·l],11,1:i,1. imill,· ihim iii grnim. 1,1, 1|19 0, ma 4, 11,1. -i k .iri,1 iii fulk .11'Lim 1|11· 1,!11' 111.31 

Ill·p | .1,1 1 1 ·, 1 1 b il /1111],h 4,1• pnm,1 | 11 Il• 1 % H|1 1•, L' I >\11'\ Imn 6,1.4·i],4, li·•tril#·d .Irilii|• (11.1,mil 

furnpir inM 4;14· 111-· Ul I>Ilili.,In dli mil 1hin 1,•Ii,•Ir•. 

1,irllier & 1.„1. i.n il . 111.LUL·r i kill Iii· lound lili (|14· * 1 ). 2·i lh,·1.,/ '.i]. Ile•in I inm ]1 1, 1,11 "·med M im '1 
h \Itl'\ ul·I,•itl·. 

• Traimng 
11„ 011,ir iii k.rin., ill fune „1 il,i .i.,i I M ,· li.1,1 

nll'\ bi li·, i, i,i•,ikil •ill IIi ril ·'im Mi I 
linii,|.iIi·,1.Llolo] ink,·ig m ihi· .,ili,lih·•i,1./.P' 

1 dii.u,ii,iri :Ind Traillill- Willini bh·. (•1'1'b) on lili· 

M'·im' 11'in'·illuil•kill·. 
1 je,in I I ...1,11., 1,11'·1111, 1,•I.ed 10 '-i' in for • STS A.nriation 

Ii[.ilire .In \ITI,·ill lb·. I·Il•Ii· 1, 4,1,·([i,il, t.•urilll L,ili 
.R | ' .ub Li|. I n·,irm iii" |u·,| . 11 h mil .1, li4!li(·• ,)1 (\IiI'\). .in,J „i ./•.•Ill•\. I.HI/Al .]/I ,mr 'i/]' 

Gul/dJfin.in,i.L/*i,pp,irl. Iii 'uil!'.I|» .1111'111•m. 
.|11•, 1,| 111, •fl.11,1 11:1,1.bl •14 I••l.11•111• ••• 9 fill iht· 1* Uliedi' 14,•i, r 11'iliNrii·• (.,ir.enlli. Lrl 

k irni.1.1. t:.,Ida linni 16-Id (ht,)11 1 201 10 .mil will 
41·H A„„1. 1 DINFERENCE hi•·111,•· i•ai,Ml'111| .'1|Ill# 4]| %/ 1,IL PJ (•114•11 

2(Il,(I. 

I'li wrri,,rlizliurg ., 1• it w•·rk. *ipi. .-rn.1 1,!010:glit .1 1.·n . U, 4,1„· li, 1»·III ,1,1,1,0 6 311, Urn,1,11 b•111.·n·nii· iii 
1,1,-rall,]1' 'll.116'Illurk'llur,ng \1101·t 21•11. 
• 1 „ ,·i,zil·„ Iii i· 1„L• .illi·,4,-,1 In lil,il·• Ill.Ill [-IN ,{Mc- 

iml ·ri·Iii i 1111( mfum·e. 

m .,ml -6 1 7,/ilf· I 1 h.mil 1 mi· 6.41 6,·fi,i·,i i,in El 
,|•|IIi ir||wpn bli|||·flucV,111·• 
iging .t,·1,·.4 in ll,d·.Liliwil,N„I .*1't, Jnd.m,·L.(„.r • 
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1. INTRODUCT1ON i I lili h- ing,/1,1/6 
aw,1.,],1,· m kii.Ii,·Irii,I Iii 1,1,1 rt orilin (Nkl 1-1 ThF.':1111 111 .Li' 

6 •har, ili,· I„rilin. Ii., 19,·i·n [De„. it,i it. ell,in. pr.l( Ii» u 11,1 4 1. ill 

[]•"I 1 •Ii •).i•1 8 •i .ir. 41 fi,r•,i,•,p .i |{l.•1 31'r/,i",11 "1111'•' | '|1•' 1l1 IM"e ·LII. 

]|INtrir 1,1)i,iril ( 0 Ii,I •LI Ini]v fuln 1]i, 4•„ ri• nl i,lil01i 

• I hi· ( irn•t !1 111 i.•i' 41,"11 11' 1-41·M f,ir Ii„.,1 
)>r/' &,im, 1,1 11.01 14' pi nuile i I•·clrii in + 

• 1 hi· Ill'I·l il' .ind Fri,·r/ 1,1|i,·i I lme 1'112 ·. 41'ir·11 I I L.e 1 b 'ini· 
iIIE·i lif 1 1.;m ialk .9 11•le •I/%14•% Mil,411 m • takcan 

,.ill. 1,•, [Ji, „,i,•1]]]1111, r,irli 
elim· 

liEI).•. plill· ,• d,/1.lili,1 p, i 
' 1 .irin[IN i dia· 1,·2:6,19„„ pil, h p).n'·• i .irhi," i,+ 1,•m . 1,5.h 6 0, /„ , i';4;,In. 

illilit„ .•„,11,1,1,111.1|),]Ili• 4 (,Il | [14.•| (.-, rr-' IlL TIll . 1,1' '.1 11,4 .tild, . 
1 U //enblk larneid 

>1,111|• l|tic'• • /[(h.1,•iri!·11.... ..111#111{|L'|14 p.i.... 
1·/1,- I.ir,„1111'IN ..pplic,11.. iIi· \111 fi ..Iii i ....· Iii •i,/, 

h,lu· ]i,rn 1111·1 a. fur a. i " 1„ible. \ 111'[} r","pE,Il, 11.1. 
• 11,•iliqi,liti,Ii·,1 pri, ing,illin lir th, r·;9,in. 
I 1 n|, rl I. il• L ,il,/1 ' I. a >lili,...1. 

1]le I (: .Inelian· 11],i•I#i d ire 11. h.]10'.: • 1)rn·Ii•p,1 . 1 81 r•·ei•,11,11 •·1, clri• 11' I.irifi·1•ir '·.i, hit 

Ir I.I.in. 1 C• New 1.(2. 
1 1, •ind.6 1 Brii,11,·rn (11"I ')6.1/ 1 iiI Il· lilill,•in,•·mt]Il Rill|,I·4·,Imr-•,prr.Iti,)11,il+ 

Ifir hill .mul' .mil iIi·t. 11, jull f 'In.Lili a 1,2,)1[· 01 blili I ' .11,1 *Ell,r], 
1 •ill &/g 1 | .•i,184)11, g I.i i 

1|1, am,h, a l„,i|..il 1 |i, 11,•Ii,i·],1 'iii· fin,ill'i··h I,ul It „lim.11, 1 1.,11,01,1•,g 1 (; 
reqJIN . I|| hi· rli,id, .. Jil:Il)1.' iii iiI| lililt,1.·r. (i| t|le 

f \D,c,IM,1 / 

1,1 6.,1 I L•!!1!Il'·1'·' I 7 %tilli.,i 
8 111+11.4 t 3. RING.FENCING 

9 1,1,11,·i,herg 11.1, ' 1,1,·11•·1'11,·ig lt.i• [ 1. 
10 14'.,1,11,11 Ze•t 6 1/·mil.in 'Ike.t 1 1; £'i·#i·, .inil ii,1 'lli,win lii·,•,i·n Ilii· [.ii I 
11 kIp. T ki-i, 1 G h.41 

1 2 . 'I-·fi.·IiI i 
/ 1 1/h/|1-11 8 4 |11'11'h nle; 

( 'Irruith 16/ 11,1/ L ./.7:11! 1111,Ii p,in nf 1 Iii·ir re'i·imi 
Il ]4 ' ..el.dor!1 8 

13 |1 1&1 1-1 ··Its n. irilll.1, rl,lu. fig[,re, 1, 11,11.hi•I. ari ligiall, 
1,2 1/Lhq •.I.,1 9 4»,·11-i I N 

I ii I ri•in 1 hi i ril• .1 r,Iii• lirnd ·,i I.,1,12 1,1.1(.·dI,n lilli 
IT [;r.ilir.Lri••·r 4 i Ii·•·li[,1, dip,irlmi·i•[.· || l'|L'41,1!19 1. iii, 1,1 billi 
| 8 (·Il Il •.(Ne g. 14. 1.1.. 11 in, im, fi, i .!.u rplil,i dl hi. npl,ji,•,1 4 (h Li 
| 4 ' 11,1 r,i .1,1,11. 11 1 1 '11·,11 k .,1,1 1 ) 'Ir 1.1 
I Prrn„ \11•·/1 12 Prili· '11-1 11. 

iiI*™ , d ..,1.,i: 
2.BACKGROUND 

Ilic 1„ri,Inli••• -1 ••1'J"'"•i- 1" aP"i' Practi••·/inirrin# 
lifii,>1„*,in,1•irl, 1• 4111[·|i ir,·in lilir wh /,Illi,i. fi,1. |.1, 1·1• i /1 11' dep.Ii./·li: .aid J .kimi '•1.I /Jiul! I . 

llili,11 
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p,ocee/ings lath ·rechnlcal Meeting 

41 |i,1 la|'1.|fl|i,- tiri|'1.:]ri• 111)1 [·(ihl ri·1'h·(tll• il (1•* 

' 1.0 1,4 not .,11, £ 1 d 1,1.0.11„rh 11 11„· ,·1,4 In·,1, /•r G IIi,· Iril.· ele, #irili .,Jl)3)1, i·*grewn,1,·.1,1,| 11„ 1. <1 1 

thi· 1,Lriff .Ind m blli,·r r·.1/. irn imli·r•lialer. 

' |.(:'• hi|| |>(, ir, ., }iii•ilii.1, iii :,prd, t}1,· 1,1. I·|<·1 1.(·1% Se.m{:esprovided totheeleetricity departmenthythe L(; 
•111·11 i.r.i•,i„/ 1.,rgi· .·„li·rpriN·. tii ,]1.·ir r•.pi.„ve IiI)11·2'1 .'1'•i{,- in{-&11· 11]•· 1•1|,mir12- Al,·11·r n·.01,ng 8nd 

billilig. rl,w I w arra aillt·,Ii,in. gimer .il .ice•unling .im| 
admirll/1.L/11]. 11·Ii·•ilinileM imil InriN 1•h,· r•tell' Ihi· i·„·reise· i•I ringfr„willgli:,M ,„ilhing,n dn 1./h ip,r• 

I.C. Ihr imihi 'in,lil,•m i. li, flt·•irilim· a full nl:LI. i) 
6·*in t.• ihi r 1,·clric" deparnwn[': a u·' lir.,Ir· 41 #•i|iII, m iqi.,Ir,· tli,it .i |iri·.IL.i, filim 

iliri·,·1 lt. i·,i,•tri•1 •1,i,·. 1101 e ffe. t t I,i· I ; i,t·:.111•,4, • Ail.,i/,dralini, .Iii I in, ·Ii,·i,ill .,r, i,lt,·I ''1'll.ilill I' 

11. KGy f •u@ area' 1.i, tin. " h ' / iII "inli•·r lit /1. fl 11,p ill 1, i i,+ .ind 
l'Ii, ri·.ir,· Li rii,ii,1,·r •il • iarlirr> wli,ili,ifirrt 11•..]rc·ill.1 ar,·aii,Liffire<pai.·. I'lw probl•·m •ilhlhi,prat·Ii.4·• 

64.%,i:,irtii,ic,iflljim.w,;. m.i.rd In 
11' hil|,ihil]L'•ini·-:tr.·ilwiniN inip,irt.int. tfu· 'r.,ili,•g ser•,i t.. Ii· ple| I•:|11,J iliti'r TIll. wi 
Service, Nupplied by the electricity departmente („ 1 Iii· e.wi oue,11,1 1 ll" I w d in, i,I' thi, i·,iMI In Thi• iIi.i 
p·.1,if I hi· 1(. .1•. r,· i,n ri flmil i. in.„1, i,r .1•i i. I hi• 

- 11,1,·r i· ili lig '/11'41 c:L,31,1 · arid lilll,il, ili.1. 01 1 11|d 
l'h,· . i iii·• iliwili, d In·ri· rn, 1,1{10· init·i ilia 11]r fi}Ilow- i•p„·.ill> I.·,il,„ air.1 |,„,hi,· i„ in ihiji,ine„hhi·. Od 
< 1 1,·flrinl Ill.,Imi·!lami· Lit 1(, 1.,(ilili• 913(li l i/ ·r iff IIii· hilling +Ii·m. 11.1· 11-ilier 01 [rinA'·Ii,i,•,ir 
-,irk,-wi ..wid,1,1•|1|4 111,||Ii,11-. 

Electricity department equipment and other relourne. i, Ii' ... .'.,i a. I L,•i4 h I .'.1 .11,• 1•, I'. In 
ulled 1,4 11,4 r ·41 •,1 1 hp ! c; n lili ilii or Irlil(•4 '1 04' rr| Lillit lintair burd#·11 411,·rd irn Ill·Me,Iri:·ili Il·]mvinirlit 
1'1,G t,:ii,:ill, in, 1,il,·• Iii·.m whi,·6.1.1,0,· m,i hini'„ i.hich h., 1,igh re„•11„, 

• 1.1,/'·':In. ,•id/" r.:' 11",1,/ "' ll' ''fi alli'." IM 
Pul}]ir lighting. ir,r·I,i.1,11% ,[rE·,·11,4,1. 11,4•, iii.i.I liyl,1.. & *. 1 I.'/ an i 'brn•''lk •,rpill .,lh 
6 .mil p.ir k],ig [ul lighi•. Thi• 9. El •' R i•i»id ri d • 4 . 1,„ h i.in,1,1 1,·.lili in .1 fium lilird,·11 Lin 1 hr, 6 
i'.·ruri·.in,ilinil,int i,1,·Ii,·ir„,th /„1'rh fl'h,· c...t. tri,·Il ilip .irlmi·m 
.,11,1 411.ir;• Inn 4,11·dar,·11' 6,16ming Use of internal M loan funds al.Ii m.|. [(i ]1,· 1„16,·.1 

I (rip,1.11,11.,hit'.111|11·gri·ilhg|11:.1,11.iIi)' iii·,11|IM •w,·ill 1,·h·rence i ti,(Ii· fu 'lir rill-ili., 1,•,rn. 
N pri,dit·,11,• Elli· di wl,"·r ini,ili,·d 'ir 'i .11 11,4 1,und- I he r,·.5[ilies ./,It thiK pr.,{th·i· in·,1, fl||1,1,4 
Fill,| |,]r |,3 '1' | •, |IN, 114 9,•h |11,•11 11 1|1•• •, , rl·li,· Ir Ind• Ii./'i· 1/· I lilil! il},int·r ,i pt·ria(liii Ii·ar- 

• 1 L i h il i .p a r i n t e 1141 ri,% : min,11, ·., fr o m t h i . fu n d :/ a n 
ieiti·, i .1 , ah· n.il in·,]h Ii,·Iril Ill,· 111.irkel ri,te. 

• p i.,(irm ,·11« 1,1 1.:111 - |111 1 'gl]|4.1'1]i, ill, 11,19' 
• Thri|,111 irih 1/7.'111.·iiI 411,111]11 1>orrin, 11,1, 1,·phih ,"imen.al€·i' 1,/ 11],· •irl"Imi·/ and 1,1(,ili·' It a 

rl·11|.,14'lili·111 11| i Ii,· 01|ilir-. 41.iii, 1·11·,Irn·,1, iIi·p.ir: 
mi nt. liau (iriff. Iii r•·* 4,•i·r diJ• i·•,/ frnm t hi· 1 .!.i/ ' I •'11'it.,1 r iril r iIi Ii,•ri. 111:L„11 f,ir ,·li i ri. 1,• 4. hic·11 h.ne 

11,--·illi• 11 1 11) 1]i, 11)„• |I,1,11,41 Iii.,1 [und .Imill,1 
i". /0.I' li• Cri' u1 1'< i'li"r z h,tri * f/| „'„|•r• 4LJ•)•ilii·,1 1„IIi i liglitgri·lig, 14 re, mi·red il' i:'1':dril,1 , ni 
1,1.11,/ 

1 ir, thi· 1 {; In ..n iii .1,1 1,1,4 1·6.1 7,·. 1,1 ·i,ri, r .lies 
1|11• ,·|11:r!,•· 1, 1„11,||• 11,4101'11*, ill,| Ir, ..· ('in i, 1.2. (;eneri: methodology darribed 

R inglen,+Ing A .i relutiu·|' 11(·4• i,]11,1,1 'rnil [h [ori 1. 
• 11.· IN·,if t hri,1, i·tri, I. nt·hwrk. 7'll ./.I i. · i 1,·r .1)1'rupriati· 1,•gir :i qi,ii k di·.i·r[,ili••I '1 I h. I 1/•unl 

trli·ilia,•il.il.41:Il.iIi·,1 [ILJr,1,1.1,111'ilit/,irklfulr •'• 11'irir•·-11,(t,11111·•111,1, filr[Ii,·Ii,ri,1,1. 
p.wll¢.!1| a.„d: 1|11 „91• 11| 1/11 n, 11,•irk |I.L. |1, |,l' # Illgil„,ing e',L,1 />C ,|i·%( rl•)1 1•.L. 1111' •,r,#re» „t di'ti·rrii]]1 
I, R 111( m. in [CA 

Ele©tricit,wriff, forown rons,Imptionby LC. \[:111> 1.(, \$11.11 1113, r,·Hi·, 1: . 111,· 1„·.1 /„i•ilill· ri·/,1,·g·,11/ i i,1 „f 
hini' a d il fi·r,·111 >i·t i,f ,# 11 fr i, ir l ill· •uppl> i iI i·[A ll ic il, 911,iI 111,• i·]i·cIn, il, il, ·p.irt im·,1,• • i,111(1 1•an:' 143.ki·11 Ilk• il 
f „ u.., 1,9 11. i. 1 1 Li ililin -i,i·11 .,4 m„m{ 4,4,1 huilihil#:. 4111 1·(,%14 dr,(1 rr",1,1, . 111 11'· or#:in,:an [ 1 m·re i h.lrged 
.lori·...-lit·ragi -1,••,ilirs. wi,i.·r /ful.mi wn·,imi·- i,Lit. Ii.1.,dim.,•111.,1,1,4·bi thi· el,·(·lii,·11. 16·I,4,rlt,I•·nl• 
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id,1. /,ro qi,n bi 3 fairri·(,irn [1 he™Ph..Li,f:#r: shim[(1 -ed hui imt om· chal·ph out the· , 8.1 '}f lulmin un<1 
tranl•Orl 

'1 1,< 1, ihodfuloin lo he 11.' d 1 ·.]n I,r (Insrrilir(1 .ih f•,11 1.h 

• Drk·rmilw (1]recq i·,ihi' inflirri·d In lie ele, Iricil' LG own electricity u.. 

• Wi,4,bari, il' 11·parliri'111. (10 , I irge,)111 111(· r 19,·rp 
• 1)•,1 ·rmliw ]1•41]ri·{·t .01,1 overle,1,1 1·,imq ,ipplir..1,1, t„ u.id f,ir 1 (, (1,1'armwnli' min 1,·r 

Ih, 4 1 , tricih di·Jurtllwil". • #,„mi·.ippl, i .la,)11:„I Iaril 1 411(h wi,idd re qi„unme 
• I),·lerm,ne po„h r·,ig allocalin, Iii lor. for eu, h of pliE ill„· 1,4,1,·11 Ii, :,in,1 2" wher,· (nile r •1 1 „A 

thi· i u"mb#·wili,·4 lu |"|1]4.11141 a wn 1 2 r.,1,·, 1,1,1,1, reililireg (he burpli, 10 11 
• Wign a (0,1 4.11,•(alimn fi, mi li. rach indirert • nier 

hi,id ir., 4,1, g,•rn I.G sevices to elearicity 
• /1,1.in di·lail* „frn• allocalitin farlorglanlilir, „„·h • 114@m 1.1, i appli a fair pr.,·ti,·i·„1 adrnin .lili.·.iti,in 

i i'Lilliber id'.1 11'[.ind i,m/)11(er'. • The all, i a Mil, i•, rle• Iric,13 :14 % of [m.il ' di•,in .ill„ 
• tri 'ip the liNe ilifurmation inli, u.a],1,· i 011 4.1,4 i .ilion r,in:fr fnim 7 . ti. 1,74, 

Tile ,&' .,1„i, Ii, i,1•·• •r,('I(• d. • 04 48%,5 r'nge Ir,ini 
• Allocate /11 costs :m,| rrvrnile. h hed mi dit· Lill,iralioli ..21't. 

|I"'ll. I Ilir.'lli,rili,/lot·lpilripli•al"i. "f 4,·(·1./.i depari 
* L/:i:, th, :„r•,lus .8 $:.1 Ifi, ,1/ in. i „1, i•d„ I i; m u copt (r.,IL,iling pi,rrhaie4 r,ill'· from hi w 

1,·m'in. Ihi·gme. 

3.3. S.immary· • The al|rn'.ilion li, i·•ri·tri,II¥ i·iprpssed a• .i •(,4 pir 
l'hc rm®licirigmelluili.[00·liti].hili,·/.,i.·„lot,r ill·tom r ralp Irom lf.I li i, 18 1),·r ki'i, r pi r 
killowl·d (0 01,11 m a Ir„.· Mi·1 {J f n. ni·i iI .1.il,·n,i·i,14 loi ni,ir,111 

thi· ile.[rii·,[* cle[}I,rft-A V.iriou. i.li.wige. m' i,ia.?p Inter,•ton I.Ginternalloauh 
cm li i,f 0/6./ .-•f. the ( 04 {]f fli|y an,1 m imi· • M.,1 /. <lial, an Lin, n I r te el».1,111]•· iliarl, 1 
cas. Ihe ·wrplil. 1 1/' ij/:tmi./ ti, le Im-11· 1,r• .... rrl:.·111,11,·re 1 1,11111/ rl,k. 
mard Wm 

• t•api[iiI tr.,"fi·r ti, 11,1 ellpil./11'·wl· 
Aspect Treatment i,Ini,·Til f,iml " i imli 1,&,nd in Di' , a•i· 

• M.11' 1 (, ' 110:4 i' r ch ir-• 1 11 int'·re'l 
• i nder<har:(41 v,ices pr(,r id.·d 10 1.13. Ii,i·rea:ed „irplus· r.•(· 1.@r I·[„w· Ilie „, irk,·1 r il.·. 

• 1 ndmiharge om pullir Ligh/ilig w·nice. [[I{·re,i ed .i,rplii*. 3.4. Conclusion 
IA „,in# I jil· prop{)41.<inli·,linio!,r a Nfl • 1 Indpr,harge o„ LE own eleetrieity u,e. In<reu.ed wrph,6. / •·, 'gli·ned siall·ni, ]» M I I lie {·real, 41 

• Ovi·reharge o. LC services to MertrieitY· Inerrused,turplug. thut,im Ii,· ilwd as i Iii· 1,·i„,f irini/, 
in ine ..1,1 .wrpfu. fur 1.04 ami i e. 

• Ilndrreharge un interest on I.{; inlernal lu,1,1.. 1)·i·reaK,1,1.•ur,ili=. „ii, drpar(11(·ril• *hn·hin turm ,„, 11(· 
• Capital cnnlribution transfers to LG fund.. Increased .urplus. 11- ·,1 1, the 14:„ fur under,·ikh„g a 

1 ··.D' ' , i ,•1 3,15)1.k 141,1' ii' thii 
Thr adju*lmrnIH [·ail].1 restllt in an in, reahe ,•r •Ierrease robt refliN live lariffr hir a iii·Am 

Df 'hi· 9,rpl!]• di·pending M ' irrum'tam, In M n rn[ indu·,ilion. irt· [ful tir sur,J uses will not 
home <ir il,i· pr<·lilli in„r, rehillts an• wr mar,Ned helow. iner,·aw. 19 „m 1, m .% U'hal 1. 311• i u.r [if (rili,·:11 

SemiceG provided to LG. i,11]*in,ill· 111,11("cIiI |Ile'irplll* i••a|(lilawd la* 
and i. repl.„,91 wilh a Iruny.ure/ 1.G tan, 1 [; will li,iN· • M.,1 clreirir..di·iiI r ....t. charge r thE· maleria|. ulm,>61 [he full *·111 "f 11., 21(11111[I,stra" 11 Ill w./in, 11/·di i,nlv. i. #hir·:Iinn i. m.li· f,ir tal,inir and Irans· 
which w,lilli udd a fur),er al>prianul. 5% i. the in,p ,/ 

P"rl. im I (; ifi·Ii•tri{-li i·tak,·11 .,way fri•m ].G. 
• //J'Imm.·/4 r'Ii,ired rang,· frnm IN, 10 25% i,f ihe 4. PRICING POLICY 

rhu·irb ii' ileliartmen' 61)01,r und tranli'ir, 13,1/gill 
B Alin'·ral. n,1 I'lu·rgy I''ilir.y #hm· rappr dr:irlv Publir lightill service. lab·. ihr pri /7 0, i i li·.ppliat i„ Mi.11!h Lirit.1 

' 90,1 eleciri. 1, ile/1 ir lawn 1. •·liarg'• the .iverage,iur 
-[tegion .,1 di.tribill, r. hill :4:,1,1,#h i „/ ri·IIi·, G · linff. 6,· m.1 0 rell a 111' energy eut somi· dor• mii [(ir,·ach nia,ir + w ""ber "·gmer " flurg,· 0,11 the i·nerm. 
11]i· ful[04% irig 11(ilie• *tal'mi·in, :, 1% 'h· prie·inu • Some ele,·lricil.k deparlmenIN ('harge filr millerials '( h, 4 m 
br applii,1 i„the RI-1): 
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Same tariff .tructumB. 9 ni· -i 4,1 I.w'il] MI'll Ill·,•s „ill J„· 4,1, Croaseubsidimation. 
./4,1„.11,1. Ilir,liglii.,i[ di. HI 1 ai i..i. '114 - p,ir, d Iii M p„Ii. i -1 in 111, 2 11,11· 1'21/,[·r rl, c,J h .lip„|.Ltr, 11!.Ii 

n,«41111]111'11.-14,11|11,·Nill|e »Ii•[.||ppl>,1,4111"d li,lk,[licilt'(r-IlIA•Ji,!1101 rieaillial cl,•1•,mir' 11 
1,1,4/ i. & 1·1,11,1, 111.11 i re»,11„i'ligtion "iiI! i·,iritin,e 'ri the 
Samek,WL ir,d,. l iLi 1.ir/ 1. 3 i l• :„ r £ 1,1,in i r, Ii, ii, lil i j I n .•,r, 1, I# 11• ,1,illo,* 1,1, //emi, ni: Iin,1 <,2 
.Il | CW 1111,/||'|.1 imi,· l•11· .,imi· in | hi IN.11 \ ph,,•r il 11.1.% 1 fu·M· 411,11|( 1, 1,4,·ri,(1 
pruin,1 h,!] 6,·1·„(1111,·.1 „ler'lilriffli·11],ri ml,.ilk •f·• . Rheri,{.,/,lf:„:,il.Ill,li,•1111|il.,1! 1|,.1,14]••·•I.11.i 
p 11; H·i'.1 1 0 1,·fli· 1 1114 vi·ri dilfirrliti Kla,1,1,ird. 'ind dii·, i·»1.1 li ·vi· 41, i Id I i· 1,1•Iri·•>ril I 11114 r li ri,111· 
pii,·/ 01,·.i, hi ,·., 1.iliri•,iffiet.il er,i„Mil|,-idk,tion P...69 Or 63 r Ci]•0'f. 
Number of tariff cateprn ".,"1"" •""" "| 1.Ll 

alik 1,1 nim„i ·11 1 7 Aliticili.@1 l.li•irnmi m. h·h .I|h 

. ( til-•-/Liblidi.,ilimil 'liqi,·r:lingeo> L. lili /1(1] i ..'[· hi·, ili., iii iii,nimwi " 13·|rau J·10.,rill.full.Li, r.l:Ic 
r.lili, f.11 .1.11„111]1· 

National,et of life line u•riffs. Uni •• 1 (il Id] it| •Mill,in,4, 
• 1."iff .1 i :i furn 4,-1,1 1,· .·1 iii a "81 (Imi 112• cr,). 

b '.1.. i ini,i, ·I,in It·• :in,1 -1.,ii,Liri!. 1,111 JI'(,h,ilil' be 
'|.';f'41|/I•1]11'll /• | |1,' !1.'i| | |14·1·i fii,·i· il•.i•,•i''r: 

' 11, p,1.| •|r.|Ii|h. 1[i,in f·ild,mir, h i. d. bul,•,rri, d 
A l Iii, It Future electrification 114,11 ,<'111 i hi· I 

capital, I lir lib· .i· ii " r ·i <110, ini„«1/ 
1.Irill'. pri 

. 1(1• in ill |+ |,1 ). 
p-,1 L,r rhelll|Il·.L•ill,I,4,1•¢4,111•·r. ri,lilir,· nk·Imve 
€ rf,9k'll|.•.|1 • |). lit I./,n,j•,/44 1/I,1 | •11' 4.1/.• 1,·r 'ir, 1·ir,::>1111.1,|1' . 1 1111 41/nifi :im In (•,•I- ri·(•i,ir· p.l, i 

himlit mil Iii· rmeal ,/,1 Ii,·lwi rn 1.1. •·i·a-, 

•411-ille· !11 1|le IN'|) lilli·111,·r !1 1,4,1 [;ourl,m•1,11,11,1,21 ' An> " -,146 :ip®,·d 4,-Id 1,•· ck,11' .114/'11 In 
]Ir•n I-Ilil .I IJI,•Il•(r• |1'. 
Operating Mortfalls created h life line tariff•. li lif 4.2 boad profile categorisation 

r·i.+ ati,·. li,4,[ili.,ir,q.11 i Jewl. Th,- •hililfull will Iii i.,p:,/ w, Ili,· i·,1,·in [it lil)..Ilb.Irlk.ilimii iIia, i.4,+ 
14.12,·r, 41 ' 4 / /i· *i l'i,1, ·11,1 in,i r l•,1.i· 11' 111,1;1<11 ."1 :d i,·i· Ii, 1'*. i·n iliffe r,·,11 < i.li,!1]'·r i .,1,·g,iri,·• 1 n 1,·r,n. R 

1.,i,| pi,ilil, -il Iii.in• 10111, !14·li,,irt, i,•11,1.lib 
Ret'Urn on aibets of sub@idised customer#. I Ii,·r,·.i, . p U Ii,·ri· 1.iriff. fi·,di,!i· 1 1 11 r ili . iii ri ./1 (1 11| 4-11,·11*,1 iii„1 

-illik fr,irlin,11,1411 cifille HI.11„rlrlinl.InK,111(·rill,- ·1•'(Jilig lu hi:Lit pnifili. •hiri .mgh·ilia,i. 

luili|.Ird I{, 11, rl, 1)11 \-·1 (11(}1) m d, p, i·, i., 1,i.n |i„I in 1, r m· 1,9 1, 1,1| lirl J fill·>. i 11.· fi|]-1,0 I. 1 Iii n firt 
pri,/i-·id willu. rilier[·.r \11./.1- 1) 

Networks finalied by ertomer<. \Whi·re pt,•11,1,1,·1·. lilli,Il® ||,14 alt·11, id hi;Ld [114,|iliN ,,tal|*, i. ht'lled. 
f rkmr• ii, / irk,in,·i Il' in indhe, Ih liwl riul•idi· id liLi • i'»|limir' 1.,11 Ile i·.11,•pl·Ji·•d Imi) 1|,i· .ill„i profili'/ 1/ 

h.,11,9 lt(li 1',Jtlir, r• fi,Itil/,1,1, ill „.1 1 1,1 11 11„,4[d, 11 4.3. hupply and metrring type categnri@'tion 

pa• und fulure practices. 1%1.1 .LI,Il fuluri' pric'le•·' n'"" lil *Izi "1 •lippk .It,£1 hpe (if Illili·i- | IL, bill„hill i• •]r• e 

4.44 Tariff structuree 
1•.•r |,il• .1|•, 11•,4 .11·iii ,|i| |i·J •·1'tlin.,i•i ;i•u :i iii t·• 

6 11!.11.# 11. 
Cod of supply methodology and Btudieh. i 1 i,i '1'11•· IM I J ,ip,i,„1+ .iri· A-„ n ..1,1 •11- 111,1,1 

I mil'r (.Ji 
6.·.1 ill |ill il g,ir , h l' IliN 1,1,1,1,1 1.1.,riff.4 ni l' I ii („Mi ] .d lippk 1,1,41 1,|,ili./ Lilip„,41,1 

,•i•, I 1 Jii· ki·' i.lilin III.,1 11 ne Ill b, i,ni 11.1111| t,1 r.11 i hi \ 1 .Ii,n .1 9,/trni /1,1,11 i.;111" l ili 'in ,1 r, mil,„ 
lialiri,i·ir·imin'·111' 1.11,/1,1/1,19,11,1,4 G..h,1,11,11„ 

• rili,fi·,ir·ril pi·• | 6 ,/ra. 11'i· n, id• ,"A .dilili , 2 .1.1 im,·r' 1 ir num· 
liu iind ri'»/11 • !,1,11 i• •1,//.Il'·,Iril i.ir, 11.. 

1.GlaxprOV•.,In.||.1/.|41-•1,3|11' VT,|„·,Ii[.111,1,1.11)11 ,.11 1, i 1 1% 1 1,11 1,11 III lim In' 
lit· ./1_/ .1.1 4,1111·r-' Libilih Ii, 1,11,1 r:ind 'ir 41. pari l.| Ill· 14• [./il III]qi|' • I l;iriff In„ .1 lic· i , i....1.,riff, 
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Analy.6 1 
PROFILE LOAD APPLICATION 

NAME FACTOR 

Alght 1.11: u-, 

lilli Illl· *,41 1.ing,·Ill,wil'aiqi,rii,5 7 dim. 21 6.„11. 

All,1.1,/ ./.I =9(r•„ 1 ilrw in/[il,(ritil T (11/. Ij lin' .i,pri·.ili[),/ 

[')11. da' =70%>43% Ind„Irial/furn,1,11+omm•'iul.ipplil·.Itionb.-id..,241 
Weekda' -43% Inilil,tri•,1/0,•ininler·cial/furmil"]iplwatioli, 3 1105'1 1 , 11 14 

Re.,/11]#11 U-e =50[4 111!11 [194· r.·,idrrn Lai - 311{} k\• 11/In. 

Ret/.'™•, cont.,1 =·4(j"i ]Iwl' 11•'* 11.-ii|int.| 'tillip»ri .#,01/6[Il.\\|,/m. 

Ret"rcil =31)116 1 1 #11 -:,gi• 1 1·4 El, inial w h TO[ 1 141 111 1 1 )00 6* 1,/1,1. 

Res/1 =:10% 14·. rnA Use I u H + Ip· re. 21'·11 4:11 (·ti/,ime·r. ' 10(3 A•#13) i". 

1.1:111/ da-ght dIf' n Pul,lic light, 1,}mit |114,1121110ur: al indit. 

1.ight./ W.night J)' 1 1'11]ili• light. ii#>ti,it Ilail 12 1,•ilir• Ilt .ign 

Analysis 2 Analy& 3 

CI ASS FEATURES OTHER SIZE KVA 

1.1.-1 1 (Iklll I'l· p./1 Sill.111 51) L\:i 

(.1.,1 1(]lk\\11 t./. I.#Il 31.11 lilli ll,Il IA.' 

4 1...1 .6 ( i k\\ b 1..Irgr Inook\• 

1|41,9 1 .4 '•| L\\ h k·ritar,· • 1000],Va 

/144*· I .1 'll) I 'ts 

ila..1 3(JI'rot a 'l 

Elt.. 2 'lain I (·11(·icl & 1.6 

I la„2 11,·Ii'ri„g li,•1:ill.,•i(•11. A c Cs 

• ln, ritll,·r -iti·•i,>Ii,1.·a] 1,4.·d. 11.·Li hm· 1., 11, r./i,in,: Str,·rtlivill•. Iligh m.1.1 ]IMI,k [r,11|]2 11#ill•. lilli 
1(18 ,••1 1,- Ii,I,1.-ilparking.ir.111#11,4. 

|11*-,1 iii. tl,e .,linith, I,ill, i,titl• 1.,Ii| f.lril. 1,„·• .in· ri i• 'Ht.14· h'|1·1,|, 1111Ill .ll!'• 1 6,- 1,5..I. hi,rAL· [,i, in,·r fiwd 
omimniled: (See &1'.i• L) 

4.5. Applicatiou of eriff,tructures 
I. 

$ •Ii. / 

Ihi•Ii'/profile•Imi,·ilit ih·Wimi,willi.i·,ili,]111.i·4% U hiriff,Imilld nili, 44•pli,d bi .ill mht,imir' ./h,80 
&,Il' 1 .hii,•111 In·.Liailable [i).ill i,J•li,Iii.. 11.· 

4.7, Rebidentiallariff, 
1 

4.6. l'ublic lighting tariffs 
A imnil,lib,11, hui. 1.,k,·n e,1.ir, 0. 11,1. i. 11,·.Iliellm, 

l],i· m ].i·i.d 11"1)11, *incri,[!' Inil 
,·i,Ii.,1,·,1 lar•Ill •nd ,(illi•i·ilbi,1 [,I·.,In·,lill,I.Ili|,· I„ 

od· /1 ilii· i].i•. 11 t,wi, ilirll•de i br fulll,/ illg I. 11.1111,11 
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An@yeis 4 

Tariff strictures 
TARIFF COMPONENT 

FIXED ENERGY CAPACITY 

TOU 

TARIFF STRUCTURE Rand• Randi dkWh dkWh (Low and high :eason) TRVA 
NAME cus#m PODfrn AN O S P SP All PSO 

12 Part TOU 1 1 2 2 2 1 1 1 1 

8 Part TOU 1 2 2 2 1 

3 Part Demand 1 1 1 

2 PaR 1 1 

1 Part energy 
1 Pan •xed 1 

An.4.5 

Application for tariff structures 
CUSTOM ER CATEGORIES 

Load pale calegal All All AN Resident Public light 

Customer category Not Res Not Res All Resident Public light 

Metering type TOU MD k'Nh kWh None 

Size >500 kVA <500 kVA <100 kVA <13 kVA <100 kVA 

>100 kVA 

TARIFF STRUCTURE 

12 Part TOU X 

8 Part TOU X 

3 Part Demand X 

2 Part X X 

1 Part energy X 

1 Part fixed X 

Analp.i, 6 

Public lights 
Metering type - 

Whole Whole Whok 

day night night 

Energy Measured dkWh 16 10 13 

Unmeasured R/(VA/m 117 37 24 

Network r/k\#Vm 12 12 12 

Maintenance Streetlight R/lightlm 10 

High mast R/lightem 150 

Traffic lights R/light'm 20 
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Tht' 11$ le lirlii' inili,$ 111(·11.101• Inim•11•n·inriff' will I,i·,1,%14(ip,4.(r|w ralri .ir,•ind;r·nliw ) (Ser \ nal••1.. 7 

Anadygie 7 

Residential tariffs and charges 
Capacity Connection R. c/kWh Consumption Typical applicat,on 

fees 

P=40 

S=22 

60 A 3 phase Full cost R120 0 - 13 >1500 kWhim Upper / flexible 

60 A 3 phase Full cost R120 21.5 >1500 kWh/rn Upper market 

60 A 1 phase Full cost R80 21.5 >1000 kWh/m Established high use 

40 A 1 phase R 1 000 RO 21.5 >600 kWIWI Established 

20 A 1 phase R300 R40 21.5 >300 kWhim Upcoming 

20 A 1 phase R300 31 >300 kWhim Electrification / poor 

8 A 1 phase R50 31 >300 kWh/m Poor / remote 

8 Solar 100 W R50 R30 >20 kWhum Poor / very remote 

4.8. Geysercontral • / '141:."1'·r ' d•mhl hr .11'.: .c: 1,i .2.•'i, 1 1 h'.]Whi' 

t|.I "lit·r'I# 
gey5er•: 

• Somedilliri·[ili.ill,1,1 „„11.101.·.i])48.|inth,·luriff ' |lid;.#,b„Iwi,imit•.m.,011•,·1,4wlul,Ii,[ling,Ii,he 

t' Il, 011· 11'11,1, .b iii{|icilli·,1 in tile 1.1|ili· |i,·|(11 • \11, person .. i• fi,imil 0,1111, iiI 1.imp, im' Iii. 
• I'lle p i 1,.Illj 1.1 1,111. .houl,1 Iii· fur „m gey.,·, 6,·ing 

* t ·,1 li•·r |i,ii,i,·. • wi •ini| £!i·••1·1 c.in |M Ilia,• igi d 
i, hilj iIi, di:„,i „1% /.ile,lin ih,· i„hl,· l'Iii, i.,1,1,· hel i. Cive· Ill inilii 'il Ilii, ill Ii,h lilli e·riti,]Ii, 

I hege in,lii:,Ii, i i ..unr. 1 p di.trililifur hm e 1 6,· illine l diffi r, in ge e . 

]11.l*(| •Ill•I'• 11( •> mem 

GEYSER CONTROL DIFFERENTIATION (per 3 kW) 
Option Contnuous control durallon Fixed charge adjustment Energy charge discount 

Half an hour +R?-R10 =-RE#m 0.5 dkWh 

1 hour +R7-R12 = -R5/m 1 dkWh 

1 5 hours +R7-R14= R7/m 2 dkWh 

2 hours +R7-R16 = -R9/m 3 cll<Wh 

2.5 hours +R7-R18 = -Rll/m 4 *Wh 

2 hours +R7-R20 = -R13#m 5 c/kWh 

5 3 hours +R7-R22 = -R15/m 6 c/kVM 

49. Capitll ehargea/contributions and cost,haring uddri·„ spri·,fic,tll' 1,4·I-·,· illffier,·rit pr,lai» iii 'In' 
4· iiI tl,i· .1,1•]ri·,• it hi·11 dre letist il• •i i ill,·11.mil i, r,il.·r- rL>•11'11 M !11 ]|LI•e 1 [IL,•„i :L•i.1,1 fil, ,·1 ¢'.LI,11, dll 1, r, Ili·t. 
/'4),1 In til.[ „npr..11„Illie* a/,1 glli•·rlirl„·1/ ri·lai•·iii /1„· 11• "rift Ii,i·1% Iii·lu,,·n , lii. diff·r•·1,1 -irri. 11.,· 1.,/1, 1, „1 
4,·.il I i.„ mi,i li nf tlie capit i| i·,1,1* 6:Ii! 1*' Fi.tid b r •1 r.,1.·2) 1 ) 1"· ap,illi il iri l l•t· reip„ 1 i> .,1,1111, Iri,(·,l in tli,· 

11,Mi „11 1111· i,·1 pe(1'11,>i.il,li· r,·11.1,1,gll,•·1"di, r 
'Ill|,Li ,·•Ii •i.·i,.„,..4•.B be eovere{[ in tl], 1.Krl| • '|•|11. I•,11 5]11*w (41 
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AREA Increm. I Normal Electrification Commercial / Rural 
Exist. residential industrial 

Network: 

Distribution circuits A Tariff Tariff Tariff Tariff 

Distribudord Existing Previous Previous Previous Previous 
reticulahon contriculions contributions contributions contributions 
transfirmation 

Distributiont New Developers Electrification Conlribulion/ Contribution 
reticulation fund developer 
transformation: 

Reliculation Existing Previous NA ContnbutionE Contributioni 
circuit developer developer renta /shared 

Reticulatjon New Developer Electrification Contribution/ Contributioni 
circuits: fund developer rental/shared 

ReticulatioN Existing NA NA Contribution Tariff 
LV transfomation 

Reticulaliont New Developer Electrification fund Contribution Tariff 
LV transformation: 

LV circuit. Existing NA NA NA Contribution 

LV circuit: New Developer Electdficallon fund Contribution Contribution 

Service Connection fee Electrkation fund Contribution & Contribution & 
connection & connection fee connection fee connection fee 

4.10, Pricing Poliev £ Ulleldong 
1 hi. 1,1,1„·, ilihdri ..,·• .ill Ihi kn J-:ur. 111.11 11• 1·41 ,(, 1,• 
all{Ir•· q d i ., plir·,11, p!,IJ.+ iiI, i i.tr Ii/, 1. It i, ill Ii,iii 
I gil„i| 11,•I• frail, „herr 10 41„rlihi·,1. lial,· „1111.ill iII. 

• | Nr,611]L,11 N,>1 1,!Hil. 11,1,-1 he i il·.L|Cd .,1 le l.t pp, 
5. COST OF SUPPLY (COS) ANALYSIS I i,i .,| (.i.w „ment (1.1.) .ii i ., iu IIi, .ni.ell. .1 depul iii 1 

diariln,lin 
Thr pi iriliM ']•Il·.» 41,4,0 •r| 1041> ri'•,4'111e |.lrl|• 

. f[ i, il I i Ji .ri ·- lili·all' ·Iii•,ild .' I, a,I i it,·r I.,i gli,Ii[' 
.,1 aii,ii,linglii., •!.ii,il•ir'li•i·,1, ./1!14'[|11$.;p. ilift·niii ,•i.·116- in Ilii n,·twork. gen, r. i. Ige 
profile* •!ill "i Thi· id h.n M •,1,„ q,ppl, L ,·o. „f Mip' ll .„,al.•i• Ii,i• Ii i„•,er 

11111,·,fl - U .1,1%1.11,11'lig r i· linitil.,Inlih 41 dillirilic 
part, 0| 11,1 Ii.im·.i Lilli| 1|11* I ill ./ilidi· lilli 1/riff. :irK 
/·1 h 1 1|1•·ri·fun· i- mi.,1 Ihit It.IM. Ilu 11,%11,1•K|i,]al aim 
/111•·• •ilh high Ir"lpril"/rhil.'111,·pririripl-ull,ch · Th,-1,1,4,/ .11„.1,1 |,t.„/£,| 1,11|11!•1· lilt|,r·|,lid/1 
1-61 -uilli· 11.· Li·' hli,iti·.Ii·• i,ri·. ir ...1| linarrial slatemi·III pt...il|iii:.i,| i ..1- iii 
• li i "'I•'hili• I Ii' ,li•q'ir" ml m.. i[ p}••il• 

Ii.plik the prirm:puhn |full ful.|ill·„ .,1 1„· me di„ 5.1. COSTRASIS 

Ihi· 1.B ni,·11.,itili,g' bir»es hn ci, 1. , 'I·'·1• fr m .1 
· rli, i,i.[ i,] .14,1,|i J]Ii | hrilli,Ii,/ 11 1 1 11.111 4- 1 ji.,1 1'|-1'11114·1 1,1·1 .i• rli,i, '11,1. 114·1|11 id, 1,i,F, .1111111/. (·iI I 

Ir,4'- 1,"'%11'11441[1·11'1'1,11'1411,11111'11'4'i>fi·iNan,1 [11]•11]111·, i,t•lat111,·r,·.Iri.„r,i.,1,• il·Ill,111,1,1.11'llt•|' 

• 1 Ii.· 1.0- 1,14·11.-1,111,"% 4], 1,1111 1 ·1,·rii,i•r l Iii·i. i.1 ].1 |1.. 11%" ir] 1111.1,1,·11'„dill,i' i i. Ii,11,ill: 
i li.1,11™·1 1.4, in. re||1·, ling lh,· (·01,tribliliou Iii thi· '1'll, 1.11 \1/ {11..prl, 1 "0 , 11. trlill, tila 4,1•111-r. 1- 1 |y 
ru,1 01 [hi· -i·Irm. ro•i of M ,·r ing an,· m fi Al h „I i.nerp „, U., (if 
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• I I ir, 11,ill· ,1, •il·• lili 4·•11,1. cli,li,rl,i ,• •i 
14· lurn (1'01)) i n [|11· 1 huirl h n fi·] ' bilili Irii' 1. · 
11111| Ii·wl iiI ri,I, idilih Ill·t rl•firit :lir ](•11<lilm trt·.(1 
(>f thel,·rin«iniriliclib id,1,1 J»,4.,lili/|'IIi·.dli·l. 111, fin 1,0 1 

Ihi. di·1,1,1-i •,),JILI pin•dile bi lfi, Lill]Lii,|i li. miph • I he ./pl i,11 l i ii.1. huh.'411,1. ..11]0' •Ill" i Jpil.11 
=1.16;. n,i,1 Iii„Ii,linn pn,i•·4·· ·1 1,1 ." 11, 11 Jrl,11, 111". 9/, "4·IN.. Nil. h .i' (40)311:,/ir.,111,1 011!ir p „ilili 
1 i .1,1,1 i i liLi ..inwn .ult. „ h](·1, ari trili „,1, d ],1 111,+ ile] 
In Ii,in. The 91/1 m .. 1 ,·Ii. i ,1,1 I ali· /1.,1 ( 1,•1.1„,„IiI 1.,1 pr,in i.,(iii .11-]11 11' in, Ii,dri[Lild lim ill '11:11 

liel.,·il ..Ir,1.,•10/i, /(Mm:.· (Il, 1 I/\1' 
• Pulrhae ©.os, 1 :i· <|1,· •,11 1·|14,.1 t, r ill .1:2:,1 1,·11 1 111 5.2. Cos, r.las„ficat,on 

pri,4/, d 1„1 .Allm •11.1.mil.iril wiliff. i !01,1.Ju· 1- /11.-14-1- gilli.11 1.11,11•.111,11.,r< li.1-,/ „11 1]•i·.,·,4,+ 

•11[·] r I G'.1.4 M .,1.,irrlt. ·· I Bil "1 ] i·fli,4 'hpiii li·J m of 1,11,4 1//11, lii ],num, r 
• Network cup,61 colits - I h, .„111.11 K .11./ill 1 „%1• „ Il n„! 

• 1 |li· ,•·„·I„„ rt i• LJ•r['1111'1}1 |1'|||:L,|rit'111 1,'"11 „ i|| t}{.4|„(.,1,111,1 1,11,·1| 1 |,i ., 4,+ i|111.[r.I,c,1 1,··1, ,• 

••r I It•[f • Cost allocations 
' 1|11· 1, illilii· r quir,·rn, -Iri'JIll be, .,J.I. 111./.' 

c/kWH RikVA Ricust 

PED P!80 

n.lrin rriplin·,111, 111.·,A.1.,1 itid.,pri·,•.•11„ ihi· PurChases yes yes no 

Network costs 

· Uh..r ,·r. 1.„·4·ri'i,·i- .11,1.•·Ing/,1.11,1,01 in,lie Capital no yes yes 

21|id I,% l'| i| .1•tli·.1||, .xyll .in,1111. 41„,11|d |N !11.„1. Support no yes yes 
11] »1 In,·1' mil '[li•tun·> 1,• 1,·Ilect Ihi. lori' Customer services no no yes 

· '11,· ./. 0./.r, fi,r .£.., 1 r,1,9.1,·,1 frill 'll I. P - Peak; S - Standard: O - Off-peak. i.!1,11·di.iriqi,m. ri, i,flbi· iii 1%.irk rii·.·it i.) IM· 1},1- 
Iii·,·,1 /,111 ihi· lirlilgi,i prini•.]ili, rel'ore '1111• 5.3. Representative network 
,%illin, h.". 

' Ih<·reflind:„ .£,1,1111,Igi.li,i·,1:+114·inli·!*1:Lri,2 pi•itii,1, p, Iii·, i· 11 ell.tom,·i kike. .li,ipk fr-, Til. 5 

1 11/ d//1 n|,Ilrii,/ilipit' 1; Iii r. pi i·. Iii d h [Ii .in id,1 
rl'/ ,1, .1111•'i|• 1• !,i'1'llk/1,1, b /;Il 'bul 'll,Ii, I·n,·r 

il 
• Wle,r iII·,11·, "i"in' Iny 1- Li•, 'he i. iii·,ui,rk %,·g[1•,·11'. , I.ili,ili .11,il •111'11, 1,"9'.11- Ill• 1-n, i.•1 

t i i[,Jirl·d Al hi, i•,i lizin m cing, ini] mili, 1.iriftl The 

• Support comts .1'111• n fi·r. 1/ 111,· i,pi'nill,ili rli·]iti· 14» i .11,1:,ir i•• i li.i, i.i,. ( ri'ali ,[. 11,i· ,/n ,11.Li 

1 " t],8 1" i "ired 'en- Thi ,·i,iri .111 ".· n hill·k Im. 1,1 dil b ,·i 'Ii,11, Ii,·IN'·i·n 
.[1 thi· iIi ffer,·I• i•,i,•i,men[/,1 ii, i"i,11 .11,] gippl• 1 

411 1 1,11 i. 11, 11·r· 1 114· ,•,/1. ..· i i·,1 1,1 r,•1 11, ·1·1 iII ft,·i • 1,„i'.1./f. Il ,1 >implil ], d ' I'lwhe.1 ric/il·•' 4.1,1,911,011 

nlati lli,· 1,ii,2 1,·111• 11.·n,1 I. ralliel iliffic·,111 1,ni] fen·nt 1,1,•11. fir 1 Ii.il •„m..,•,•i,r, i il ni·!,tii,·L '1'Iii·,i·p 
r,·„·rit.,liw 11,·1/,irk (Ii·,ur,in, Ii, lo. I ill Iw fri·,11,·,1 hil 

"1/ 
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Eskoni REPRESENTATIVE 
NETWORK ela E 275 kV 

1 

Distribution 

33-132 kV 

2© E 1*621 
Distribution 3 
1lkV 

4 03 • 7 €3 E 

E 5 8 
E E 

6 9 

1 he Imle# inK '1,4,„lil b.· /med m [erm. „f a..lini:/fuli. 11,4/4,1 iliff,·ren r iii th.· fc.·t p·] .11.1./ner 
-· I ti, i an.Irn 1 III. ili,igram ./(iwir. lilli, . 1 I ,/pl.LINI i.li·.Ili ./·i,ir,ting ti. Iff· 
•e·(unrk.,nu'lu·...art,plil [irl•en·ncinii.·andli.m... i·Ii[ willa'. for,·:.Linple. 
f,irm.,Imil i·quipment. 1 a|•.n„. „m 11,11.LK,1, 22(1 11 1„ 7ft.5 LI 
• I Ii,im' inellid, 11]r [01141%•MB • S.h Irang. lion /!),Irilillinn (liU.,1.1 k' 10 1.42 10 

• \1! pow.·r i. il,1, ..1 „,1 1 1,·. ul,i, 1. i,„ fudi· 111.· .trui - • 114·11, litillion (\IJ ) 13k\/22IA 
./ . I}|i]. i·'I"|"411,14 |11,· delig'. '|..Ii /0. ./.,·· I / r-inlt.,gr Ell) Irs: Il:,Ii lilli[I • 
riall. 1:,Ii•,Ir. 4/]ilraill ..Lil.p I 4/,] d|| (Il./. A 1,1 Gl 'ir,ilnit·,11• wer" ti·,1 iii l)'i: re•p , 1 Thi• mt' .h'# lit· i,i, Iii€[©41 

m '11,21.,1,1/ •in,11,9, prepose• illat tlie co.1. ni.1 1 .· filr 
• Ser. itude.. ¥ .1.1.(' 1,"i.' 1·r line bre ki·r·. I ..ilch. ilii, iliff,·ri•,Unal·,1 -il .1• finiteh I}ki• tarift·. no[ 1>t, dit· 

es. trne i:(ilater: :ind :Ill 14 J iniciii ' 'lilli'g to *in·,1 1 i.il. i] lit·li,e ]1 4,ilt"g'·. "dhin 'I pirii•i,lar olt'ig' 
tran,fer of poter bLHurer, diller·lit Flillril, i,1 111, gri,iling 
.me , It.,gr Th r rrpresen tativ•· n etwork did er.i m 11 I m .1. 1111· h il- 

• 1 r:in'f 'rmari,in i,ili,dr, the fi,lha, ing 1.,hing 
• IL| 4 ,[inpmen, rebungli, 11.1,1./erring power In,in . 1 „„I„irk ,·],1,1, 1, for•·irn network )11%„111(111 „m| 

iinc y ilt'#r ]P•P 1 In I Ill· 114,1. [hes' 4" ti, Ii· <·alled l(1 1 10 /(N). 
• Thi. indu(le, me .en fulle:, amd xiti·.. Ir .in:f „,„ • C ""nmer,uppl, po:ili,iii i n Ihi, n,·buirk .her. i·,1. 

rr.. break r. and iMiluter:. shitili,-. ptuti·, tio,L t,i,21.·r- r·inil,1 1.i» ilit, i ik, .i si,•>1113 11(,1,1 111,W 10 1 1.· t,4,·4·.ili] m/mi.Wool]• .rid i rilig. 1 hil .Il h.14,11,0. .ri ifit·i w.. >{011,1 :(.1,1 
i.illheirrated •.a•ingl.·unitalihoughu I.Mch 

1 hal .1-Id Le elear trum il,i• iIi igrim i• th / cli··pitr .1 
1 1 01 .Jililplifical m n 1 Iii•, r i: .i.niri, irnt i,!1( ..11„ 1· fur d] f· 

It i. under•10(,(1 11]„t in -,ine l·.1.1 tlic· ,„•,·1 regi.ler or 1,·ril1ti•1/114[,ar,11, 'Iwri· i i,•i ilifIrri·In·1·· are mig/t 
011,•·r ri·gi•li•r' di' 801 1,11, 111,· {·,i.1. i·Nar,15 46 k clul. 1 11•1,/mmilt·b the LI• •(irill.mon H hi• 8 1% 1|.unll' 
de.nibl·,1. For px.imph m []ne eq,/„„.11, 1- „.1,•Il , 1„1· auil.,61+·diw·b ,(it.ihi.% (11011),nor·/11,111· 11•, e\10·ut,•1 
ed together with thi· 4,111.tillions. Thi. .h,/1,1 mit ni:ike a d'||wa|LI.' 6,1,111,·3 1,••,ilil 'I,1,·ial' miki·Ii,a•i•)1•. 
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11•iy = re,•L,irl· ili,[ribLJI„r. 1,1 (10 :1 ni „ rolirul,6 mk 16,·n Iii i.,9.0 In,111,·1,„ rk. |i{· re -groii,i,·(1 ba,ed i,n 
•1 after 11 F haw· irnpril,·11 111 · 18·24 ,)1 {| [Mil]Ii·d 11|(irnu· 1|Li· .1/(· of I 110· 11111, 1·2 11,.eq. 

11(11• recordi·il t•>rail ,·,]ii,•]inen, alid <LI•t,in•,8 5.4. IIigh level methodology 
'11114 i,a ver, In,portan[ i..,Ir tliat i,(iuld h.marnaj'ir Thi, ..|ini, ili·.rihpin,;,liigli lew·lili.·U)% pruce.. a• 
[·ffer on i h.· „u....ub.,ilii·. it hU h ari· 9·,irrr,1 601„r,·n i ll|Il,thil•41 1,111,e f ig,irf· 1*·bn, 
•reas and • 1'$1()11,1/ I her{· .li 41•1 Fi,-hh. ru·Ii n.,Ir cal F,rnain®••,•ekn i,hmilb,h 
9101·ir* can hecri· aled. Ilw diffprer, i·, m wilt <oil· c.111 

HIghlevel ringfencing / COS / Pricing process 
Network capilal costa"95is J 

»W--bi'ell [Gase,ral . -Gi•- 1E=l 
1•lancing • quaeL-1 cost • to•lcost - recondl•d•st 

Network / customer details antl kn._• 
£.1-=«799- • custonied r-NCustomerdetails-Ta/delails--£!Revenue ./ork 

---' 
tio•Culf - --'Ut,GE- 4.»1#mmi- -•=2*@AT ...:tr//; 
'Repret-+*p,ofileratios 4.pronles 
Lprofiles g.'f | quantities 

Total cost analysis 

RInglence0 6.- 6st- •I 70@ cost L_I Cos' Per 
TOU TOU Allocabor PU Tan•f Col 

bodft ] Te EPL le 99_F- • djiver 
...to• cost uns cost cost *eclie 

category tari 

\Pfidng & Tanffs 

WG -L- pas, •LaeS 
.... dislort•n Itjt ed M•» reconciled A- anal,sisf- con*ints .... 'riffs , 

Network capital ,»st andysis: TH• is The [ p'- In nl·|i r L „d ' 1.·ri the n q i,in..1 d,·1. ilk. 4,1, '511'Iner. 111,¥C 
of 'lir ",1 kie Ii],b·,1 1,11 lit· ri |, i .inl lii,inh illi thi' ile'"rk. I h.h 1 1.· ,·:Il,ilal pr,•i 1 in fur i.„·r> Comr'•·111 

fl'·1•••ek £ „il fi,r •4,·i' + 1,131'1, 1"'•' i," '},i iwiwi,rk i.eal, . 11·wi ..1 Ii.n.'..... 1•·11„irt• iliag i .' 
r i,lul,·i[ „ h ·h i,„i,],['. 111,· 1„Ii,i, In: pri,(ew i • 1//lk [lii, grin/ps 'fill'inni·r' u'll ir/1,•1(hull |:ir' i... 

' Id,•11[ir, 211] pu..ibl, I• p" i,f.(Il,ip·n' "r 

Ileth[,rk. 1 l evt 41]k' lil ), g[4111/)1'1' •[lgl(.1•4 • /]1„i·.le ., con·:irniption 'rnil i.i· i I.'ll'b·i,lion in i..· h j 
• Urte 

tril./.r • i ,iliq, 1. e ilii· 11/ d inli·.·[1 ,|at,1 Ii,r,vin 14 twi,rk, Up· 
' 1 Ii·[•,rill i ile Ilie n u n,1,· re,1'i i ri· ni.·i,1 re,1.1,·,·mi·lit »t PW, Px„r/ •m m.·11 : Ll li. 65 1 a ,1,1 111 )1) M !,er |(111,1 pni 

tili·caleuri. 
per •in' 

' |}rl(rillin, 1|)c [•11.11,lit[•'9 [•1 i·(•I„i„',1 hir .·uili i„·1 Load flo, and profile anal»: I'lli• i. 111,· 1,„,crA• 1„ 
/1,·11 Irprn.·.2,1,•l 4,1,1,imi·r il,·11.,IM •ilihlt·• ari·,1•erl 

culait·:, 1 i.ilit..,it .·w„ r. 1.. 111.,1•. al,le i ki,ow idi.,1 
VUL "c |1,8,·lili,·1,•,•1 L,4·gif,(Lili. 

I (/.i' r,n./1 11•L· 1,•i,il •i],ilil,·. f,ir.,11,1/.•/I. 
e-, .up,h p•,·itilili, £,ilicimi,li,·11 int hi· 41'llh. 

' Normali.z· ilir ,·,1/11.11,· th, ,L,111,:1 .·i>.1. 1•, Ihi pr . • l.lk,11,11,· 11,1 11·ple.·1,1...:I kid prunlr .1... 
·in„ m i Ii, b. lw·t 

. Aludiq,1. 11, in|,·141 1111.ilitilii./.h 111,· repri·Ii·/alil. Network layout and rustomer detail6:'j-I,i• i•i•,i• • ·i'illati"· 1,kid r"fili· rall„ s i„ cil.t.,in,li i„1„,1 /,„,1,1,·.. 4 d 
4/lil rel),i li /h,· n,·1.,irk 1,• 1 r,,i•-I,irm,·d 1„ 59 
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• Wil 11· Ii,HI 11 „rn i,1,1/11„ 1,11„.r L 11, lili Lrl|,i·,1 n„ prehill„„ll,E ir·LJIL. fri •Ir, i lid ( 1 1, 1,1,11, 
'il.Lill'.- ili,111,·I-,/b.det,·r]-wthel•i.lil plulil,· plicing/i,ilin •nli"i...11 IIi flili.1.iriffhhin» 
thnilight/lilit'ink 

• i .ili,il.iii·11" I.,i q","111'•-•11,1 till L,i,1,1,r·,uuh ,„,1, Residential tariff,: 
n,·1.,irk .i·Iii• /11. • l'hr giyle· i·ric·r.7 iti· 2:i, iff .rilinul .i lix,d ,li'up 

Total coit analysis: Thi• idli, Lir·i,= 1 r L i „Ihir·I] 11„ Inid, (lifi· lilli· Unilf) lii,ilil or,1 1, Ir 'lit· .|j,j|| h|1 1, m 
,·t i ·,i+,if ihi· dilrihil'ir in· fir.,1, ringl'l·JICCI|.11,- ,dI,i· •11·li•,11,·rlik'r]L'.i-11]1..,li'•,·211 'ini,- 
i ,ili i| t,i (1; f•,·n·,lt 1).0,1 r I•i· 1••1:i,i,» a ill l lien .il](,1 11. d . (;, Iii r qiri,i,1 lic 'Ji m.re'.11,11{·11 |'.91 [9 1. [·11 
b,11,1,!iffi·„·„11·4,1 di,„·1. m [|i,· |i„.ir„·».Iii •·i,d„!, 

I C.]plkil ./iiI i,r, 11,·([1 111' .tioli mill '· /(ill, a. 11 (rill•·(| Iii 1 |'I· *n''·|f]U. 

• \Ili ran· 1111 41)41.1,1 111(· iII Ill'J rn• p.Irt• 411 11,1 jil,.•1,1.„ Other customers: 

, \|| 1,1,1,]l·l. [,lking .1,1,® fi·,iri, Ii. i•Ii '1 11,41!Calid 

• tpporliflil t li,·.4- i i 1. [,illir •I ffier,·.1 p./1. 01 I lit·,1,·1 
• I| 1,1•1,1 u ·r . r.iking .ur]'1• 1 1 1,1,1, •i'll .Ig, .hi 1 1,1 •ee 

• ']lu'·,ilt· ili•·• ",+1/1, 1Ii(· i] Il 1,·ri /1 [ i••• dr/f·1. I"I,1, 
• 61'1'imer. lak'.g .,1 ppl' 1, i,11 thi· 1,15, 4,111.101· 11,·11 firL 

4„1,1,1 4,·i·,1,11.i r·a:, m 1.irill 
• /|le, ii, fbi-1,1.14„,IL,«Ii,ilill•·Ii·nil"/ p./.1 

.1 illir iiI Pse lir,In m- dari (0 1,·.ilin, Irrilincill' • 1 .,t' lil.,ic lh, 1,1,1 ...lili fi p·, r all Ihi 1,1-1 hite r.pi• i.111. f(,r largi' i 11.14.1 
0,11.11« Developm contributions: 

• [.ili·Mil:ili •·f·111,ii,•1'0'i],i.1,] 1,nifitilil'gr•,r• 1,1 d. .1,qi··i. 'ill .']1 hni tip .i e, 
Priee •etting ||'I· I• 1|11• 1,ri,4·1'» 1,& bilii,·12 ilipm. ,"i 
,!pi·n i mi, 1 111· i Lain- pl 1,41 „. 1 |1, 11 1,1 •Illl,dir' .il i| 1, lill li .Il.ind| In thil i/·u·|Lupment• 
...i[· il" r·'. i r,|Ii·, Ii"· 1.,rillf. iii ri·I li i 111, pi ilii ' ;i,iiI 

idli,ir.1.11,m iiI] 1]r j'.1]|41|1|f' lori| 

Phae m 
• 41/. Iii.· p.il,11 .-11.Illjil ./ lit% 1,1111'• /.....1,4 n. 

. 1 Il·ill dilililil |,i· pli:.411 1,1 |r,In'ilirt•,11 [•ilhr ].in 
p.,r,1 1 :ir, 11 6 .·19 4,; i :i Vi·Jind nl ''1111'11 1 * 1%». 

• flill», lili· 11•h·fillu nir.0.lim' .LI,41 nu.,ki ilie 
• 11·,fl iti[/ be Ne, 1"1 1 G •re.i L||iiI .11-h' 1,0 1.irgi'li d i.,uin·,1 ·im,ilifu,rhi,• 1, 1,•i·/ pir/11'i,/,·rapprii,di,11/C/·il.]11,;%/cl 

• \11.,1 r Ihi pri,pi„rd 'il. ing p{,]In .1.,1 1,1.,Le 11„. 11,1· rr·/1/4,1 pr.:,li•,·· ari ippll,1| 
1,4//I·,/ i 'l Lili'/. L:vies and ta!:e': 

I |'1%14|' :1 11 | 11|| -11 "• |.Il I| . ti) 11'll· . ||14' 1, /'LI# 
pilin 

• \D.il'•i·[lip,ilin,11 hirill arid i....,i, i.,ihifu· p • 1.|1411,|Ir.ilifir, illi/|Ihir,·ri] ·llb,lii.'·ill Iii Iii'i, p Il.,1 , n., I '1 Il l ..1 lilli I 
5.3.COS conrhiginn, 

7. CONCLUSIONS 
1 r,ili·,11,ki... al ,)> -11,1]' fill ., 41!.[ r I|Ilihir j..11 ..INful 
/ir, i i·• \ 1 1 1 1.1.."ili n .) 1 ' ./.1.1.1'(1 li, 1>r M 

1, 1,1- /1//-,1 h 4,iwirim,·1,1 4 plaid· bil [hl· 11·q|]/11, brallrille I'll£,11*(41 1. '111, i,IN,11.in' |114· 
1, 

1-1 |/rillk oll I |11·.1, 
• 1 |1 wl·k Mi·r,| •Ill·• Fit·' 8|i Iril'Ell,Ir ",1||.1|.4, h.,· 1, •1,r ph,q'• & I||L,eat]In i n iII ili,piIi 1 i,·11,(·., nlal,i,· ,)|1 

11,1. 

Ir,1,1,-1. 11•lit,irk- .1,•I Iii,id· in 11- .in·.1 „f .lip/,I, h„,1, 3 ' 1 |11• •,pl„·,•'• 11 i. 14 (·1,11..·11.1,• r,f li,i. imilt,•1 1 Ck 

i 'pul. 111,1 14, 1- 1, 1' 11,·11 1/1,·% i, 111 1]•i. g.11 i r '.11!it· 11,1 1, 1 lit·q·•lilli·11'1'1, i ,·11 .i• :i k,i• frir 111•·11%, MIl). 
11'in 

6. TARIFFS 

Ili,·1.,r,111 haw' 11/i,·ili,·,·,id.·win„] for,/·111.(;.ire.L. • 1)11,·vi..f i.,1iff •ruilill,·-.Lildre„ 1,•4'11'utalll.(.1 
60 
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• \Ill-pholi,In,ii,irchark,i•,gand,irrniN,·•sit. imil·i • 1,1,:ilt·,1.//Bri:hqi,Iia:thrilar m ili•le„irl 

]In. iripli, in'rui.i ,/111•·prif Ing,["di inthrhrn,th 

1 111 entli·pill [|w piroil·„.iri .' I"I, 114 1, 131,11;511,(in .i• rfluile . 1'11.1 mai .1111,11,·. in a 
IND /"4'11 11 1» |11|1 :LI•| C||44 LIW [i)'110| 1)'i 1 |1 

' *t,id, I„l>i· i i,mill, 1, 41 1 rid /,·i:,[i, i pl.in. li, u.i· lili ir 11-wr•ew m,in ,·ffeanclt .ind i 
11<bri/, 1 111 ·lill).tillmer:111,·m·ed< 4 1 /1,·11 pieu· 

• HI'.I] 621 41 1, /4 ,·,/ i h, i•,11, i. vii |Ii||wli-|,1·imilii|INell 

Report on the Wholesale Electricity 
Pricing System 
Dr Michael Ell]nan 

1'1•·,'","li,•Ji·,·li• iri, in 'wirmha- 11,1{1 , 11,11% 11 „,]i.1,1 nf 11,· 1.,11'.. I,rl,·illy 
I "/ '9 •*all•In 1,1 1 |11 i ir li I'pkI'. the iatii,Ii,il 111# 1•,1'J,ir (,111,li,in,·Ill.. 

|](41!11]141'Girl,in,u\]11'•L·IiI'eral„1(,[1:I'l'4•11, (|1|De 't .i IiI 11%1 U'·d 

r. 

L·\In m,44 .4'11 •I · ri.Ilt I '.· 11 1 1)il],ri'•i•(1•,t,illi. 111 lai iff•. ,[ 4• il n· i,r .t 

Vl' 1 |11· 1.illii!]d li·r·[ri'i' 1+ /1,1•i[•ir %. 4·•(·LI•|i.|•e·•| t•i,!kih.[r•r'. p, •t'li(,11. 
Itii| | Il l,•111'Willit. 

' ...irii•·r. I ruo·, 11 (Li),1• id ! br ;1 H 'i,ri· in 1/inli .11/ plinti 

i„.,11, -·.. Thi· It, 81 .,1 1 al.,• ,·.l.,1,11.11,41.1 tumonal 
11, i·ri i i.irm h amii „,irk /, 14·11 1. mil ill P 14 4 (lida 'Lilil 
•||dA U:'ar»LIM Moktrieir fil, 1,·udi,U. U" |11-+ 1,111 

Calnb"i,il•ir,„1,• 

1 111. 11.,1 1,Fi.:,1.· 1 1 

·6,1 r,i m t.ir, H M ET 1 -r· i' M.1. rati,1 / 111- 11|™ ii,iii lili· A litil• M 11' . Di ALOn,c/ Ei/mun Gener·,d 
i,·ur 1- Lwd..'|„| " " 1 111" li,il Al,imigurai /bi· 4,/„/,af \Il,·I·alill„·.i·.,ir,i•t•,•irk.Ii!,imhli. INknu lin'11 -·r.,11,mur' MIL £7//At' Requ/mor 
ing.,11,1111,1. " 1 fl: Iti' 
i,[rigiA .1 1.1|t i,r'J. r Ii, 1,·1| •iiii i,1,£,i,( i!,i· I KIN iri [1) 

11(A. 1..,il. i., .im i il], rilily p'll'[ pr"K' 1. i,® 1,"il,1 liLi· 11, 11„4.11 '111,)!11, ,•Ill,· pri,1,1,·,ir 
# MI,•kil.· i·|14·'ru·iii prli ine -i.1,·in M.Mi 11 1,11 1,!L,r 
pr"NLI' 11,· fihin] 11. M i. 11.· rp, i i,Ir, I id,·,wrill,11,4 ,!illir,in 
41-lh. 11,4· priri,·i,ijl iii 1,1,111'Irl·"„ 11+ wriff. ,ir 
1, Th'.11,or#-„1 LI,K.,1,ill.„111 1,111·11]11Lr,1,1 I 'JI|, ..' r,.1 lili ../ .1 r,il|iiI> fi•.i•'.1 ./ knl. 
10 .,H 'll,• nibili,wr hhi, p„r,·la" l·li·( |rh·ih :!| Uil |43r· l'Iii qi'Ni, m 01.1,1 i,lii,gr,iphie iliffi·re]•Ii,ill•in 11» p.,i 
1| ·11•11 111.11 1111·.ti, 111.1, lili· i.imp),irill- n.·,·,1 1,1 6,· 

(11·„t.Li p„Ip,1/8.1,11.,·111·, ill,·iIi iii 4.4,/Aw / plili 

1 11· ..iII I pri ni qi, I I- 1Ii./,1 ' 4 'i r I Ii"thele». Th pri,po•.1.11„ li ..· /[.1,1 pi i q. i.i· to pli.1/ I m i. 1.1 I.,i i 

teill 

U 'I]|LI ,|lf| r. 11[I...•' 

11 "' 11'11,1 iii ini q.,1 i. ill p, I. ipal „1 .,11//1.lillin. 
I '0" '1,1.114 1,+ (1,1 r'·IL·,ti ,·11,·-, 1rirl .,fl.ir,1:ili,Ii,• p„rk 

"f r" '11,· '11,1.0 11,· •Irrr,·11,111. ·L'"l "16' i•i,IJ, r 1, ri,1,1,·111- rl ,|,4'1.!1,1, |,1,|I:. •.ili,„1• ki,il· ·ilia, Ili,·• iii'. 

- 1, U lid '·rit·•• r,1.,4 1.·a,1 2, Piri,|il,·m.iiI aff, r |,ili,]ili. 1|1,11 11]. 0·11• d]" (r LI"plrI'll| • Il»[Il),Ilhz•...„nU.1» 
£.L|,Il'• 1/11-1 1,1· .1•,1/•I, 11'· i illi•,11'.I !']1 1,/ 

0 1 Fi:/ 6.» lh. 1, „i hiri' ,•0 th'· I 11'• 1• a' {"M""': Li| ILI 'L"IL|• h/)' (ir 4,». glh.lilli'• 
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At lt· t.,11)%, ali[,111 1 6·flrilir·.1,/r, 40,1 •ilhal,·: frfir' Ii i:· 1(, In. :111 inurh i,1 thmr o,in i qi,/pmeni al then own 
rimmli,rur.ilri,-rin,·r. 1.,i,1,rimi..illanili,!du•Irv (,1,1 

m.,impr. 10 1 41,1.·1111.11 1,1,] IRrill,|IUM 1- 1,11&. 4,9 the ron[,Stable c LI.,Onler.• 11:15{' bren :Ir:,ling (hal 
L„i"iL'ra/,111 - rim w l), 1,11, „ r ill,im·. r f„ .•,1.111 ;1 4. rk 113, r .1•, 11,1 he r,1,]I pt fri, „ le# i 4 1.IX: wid r„-mi,lihi 
tii,wran„ 111 na, 1. u i . blf· 1, #h:,1 •·ixend u 9 1.IN d m dic. bc (aus, [he, are i·\Iremel, 1.1rge 11•el·. cif i 1• i it, 
bah „,e· i,i,1 1,·fl,-,Ii, ,· 1,·fl,•·Ii,ih iiI luriff wh aff,int Ille are Impuri. A „alional Indi,Arp. suth i. ..lumi,„11,1 
alitlin. Smili, .11,411 liuvi hi·i „ilini,· forekilmpl, unclic- pher, hromp. inin.imil,lt·4·1. rk.,.mdthri.irrilidu+ 

lil,iN••11],·r/omill'rel)(1...711 1.1·..,nd fro„gll).i'die.itil miri.....•lolehari 

81,1 90 1,·nl. p•·r kil•mati IL.ilir. 11- i,1 111. m //i Im 11# and make il 1,1,1-ari .al•I, 1,iri,111]ni, i,peratin, m *Liuill 
ilan 30. 01) in:,1, ir,i• . „Ii.idir·. mi, 1 1" p,lid ,•lit of Ul·,4 w. ind 1,1 (:111,4 11„q i •in. rn. c,)111,1 ie, ull in 10,4 
|i·, ip' dill| 1 .i» 4,11 i l, (111' m. 0, 1,"1 4,1 1|1, 1 ,·i a.'in. m , rer,ir,id ii. Ir» i,f in,1 ", 1 9• rif fi,ri ign i':' 1•.rn'i· u,i,1 all 
[}1 hri 91,rik. 1,1,·,imi· 1,4 mil <,1•. r 121\1·, |'Iii· 11, 1,·• .ind 11. ·'i· 1 111.24•,Ind,11,1, 1,1, i. AIJ™· -1,11,111]ing th.li - 1,81 
taw I hich mi'hl L i,r,•in.'·il ari LIL 4 le,Irilialli,in 1 1·¥, 1(, 1,ik•· .i·rif 1•1,- 

d thall i,miW I), pri,il.tril, full,ri (·1(·{·111 i[ /,In c'wppir. '1}inie :ir' Ilirer of 11„· trick, ##. Ilirri· are milrr 
&111 / 6 · 1,r...1] 1,1,".1.1•11,[N•»8 11 !,41/ Irl<'IHn IJ,./,i.lh,·i •ill hip,1/ w mi·, /1,11,el. Ii.Mi·1|ur#ithlhe 
lii,ri .Il,iul,1 :11. i Iii· ,1.1,111•i]. and :11.(11 11,· / hirlii.11/1,·r,1 Prn,in .ils in regar.1 10 (hri l„[ri,·it, di-Ir•Millon 1,1,11[,try 
of rilral (4,•(lrifie·.Ii,il Ili•tiwrk lid ul'·li•rirls I·.Irili [wring.111,1 i,i· Ii,ip, 1/11:lw L,rit> on ihi·.i· i. li. 
I li,·rf· ali,11,1 ul..„ h, 1,1,·i fir el (·I rificillbo n operal],ins. 1•.4,1,· r hi. end,11 Iii v, / in 1, h.11 .iri· , Ilr irr,i .lel,2 
all,·rii.4,1.,·.,1,111,·i·.illid Thi·/„m b·u Th··„ I. 16. Ir,iln (]f·ti,lierl•• 1•4·il,11,1,+·r 21•(11},•ti-]11•n ti,•i,•·•ill]·•% 1,ir 
111,9,·Ip.,1 1.tx •,Il,·14·,·Iri•·ili.'1'1,•ri .i,Li|,1,31.i. 1„ . Ali.·r pil,it. I.. 1 ·•k(1#1'1'h.· •1'1• 11„.inl will;61,· ,,3.•ir,ival I.r 
11,11 1 |i,· pi|,il• rinri· .i.· li.iw r·,·i·i•t·•1 iht,il„.I i,•di,di,4,if 
1'|11· niqI ( 11•·•i••11 I halll Iii i f il.id,·r i• Ilial,il 1,1•, qi,al. 11••· Il·n•I• [if 1 hi· t.iriff i·,irn,i,rn. 11,•. '|'lur :i,loG „ ,]1 r,in 
1111·- I ir ! Iii· U 1 1/ 4.·r 1.Ii,ili. i.,1.·.· (11,·i i,1, i.+dil,-1.,1, fri.m li,• il..8 1.1 ),·r·,·mb.·r 201) 1;,ind thi· / / 1, "1,",11h|v 

Re. ..11 1 Ifilrl, 11, I),dil lilli, Jul, It 1 1 ./ .4'lll,1 ' ll/11 .. U 1|1 fi'. r/·i· 1 III· irli " i·,11.ili, 11. al 11.lili. 1.i.. 
Wi• i •,1-1 1.11]11 fill,ire·con,j„111[•.eli tri•it, m.lrke, iii ·111,·iiI,·.#/4 2,·kth./ 111, pil•,1-will e riln wi,ha 
6/,4. M|,· .1,11,| r<•t:,ihr..1,1•| 1]•,4 .•11[,1 „1„1,11,11 4 1 1 Jinlili·•111,1,nli,·ri,fi·,•d,ir••lihilin„,1.1 1,111(11:11 i,,n. 
.,|Mi.{Ii.Ilifil,Ii,ill, illl·Ul'Aand 1111·n.iii·rli,J,1,+Ilign- Il,4.11,11·,uM#inwrgrillip. 11,-aiN·11,·In•JI•i•ip.alitir.ind 
13 il i,1,1,14 1· i •i••u,Ii·r• i.hili we lili ri·fer I, I ,<iii I.M.)%1 11.ribulion an· 1/ ail¥ iaN,· .ing . 1,1, anial. 
t.,|t·, ull,ill'·i I ni 'i 'I 'c,4," in, 3 1:1. Ill [}0 Il':1 1:1'i> :|i':0:'I i, iritli i.• r 
U hi, dri· i,ir,b·q:,lih· i ,1.Inmers? Conli·>I,dili· ••i• 111, 4 u.li,m r •· pil.,1.and pli k 1111· %L]11* rquired In (11,• pr,wi·» 
mum-1.1-1,·114·,1,]n .,1,2.i. „Am·.1,1,111,n imi.11•· Wee•p,·€·iari-wl ligu•1201]111,11 1,1·•-Id 1ben=ad, Ii, 
„i.·r],10 / .1(./.i./ h,ii,r. i•in•,ir,ip,i,11,11,·rim„uni lli./ prion,11/:,w the *1 1'b 1,1 111,· 'Al„·i „mi·rit 1,11/x /,· .ind 
i. t]Ii· i,Lilili .Ii,1 1, i, 1. „lapli 11, .ifi,·r 11 1,44·an·h pri,p· 1 iii·11 * a n •ult iii ihi· rn,in„I#,in„,1 lh, n. ari·,ni „hj,·,. 
th.it 1.,h €,1.1,1,1,1,·11 In 11.· \Kit .1, 111'/i *in·. i bren Ii.in-. 111,·re· hill haw· Iii lii· a publie 11·•ring g],irh w 

kii, „hihi h.xe exp,·,1 „ill 1.·· arnlilli 0, li,ler 2001 In Voi,·mber 20(11 
61·i·,11,11,-r ili/•41 t·|.1.. 111.1,· in I hi· Ii,rld. 0(r,/1, »reaking th,·r' 411,•JId 1,1· 1 111· 111.11 1/1/,rori] In i he NI,/1 11,•ar,1 „f 
1111% 11.,Irit·, Ii,·t•il·,·„ 1,·4„il lariff. 411141 •11[,1-1,· lariff, thi· nk]'4. h.a,ing •,1,1,41 init t],r problern• 1,1 the publii 
Ii,lillihi·,„leconumli,ilii .11,1|In-,·ihilli[.ill'(Ime Il,·,1rl,1, ¥6·1114·'ll....(·Irm| r./mentation,irllu 
an,imumh on,· 1.1.1119· Hfull-11· i•i•[,irn,·r• unild %1.1•0'thel.'lin]:111,1,,r,20(12. 

Durban: Electrical incident report * 
Vijay Batohi 

D arb:in \11·00 I.le( In• it, (1)ME) Ird. fii,ir inbrO 01] Ihi High, iii 214 
i l// i n ' br i m 1 lk/ 9 11,1,4, I ni n d, i rm -Ii - 9/ I ' V)9. ar . i | nom 

ap·.,1-n Inin, 27-4/ t{, 1.12 k . '1'III· + Ii•[:11 {in (in 11(1111.5 1,114· ilf 111, 
ilwitard i khm·r .illi.T.ili,in -.i 271,0 I U J.\'11,- tr.in.t,irm,·r, i,vili,d· 
am *11.1 11.1,1111 4 1 ·421,1 il) iii 111011 \IN. Mi ,{1 ili · Iii ul, m rn,,1 
h.ni· fi>,ire , 111 \1\ i tr.Li,4,rm,·r•. Thry arl· .11,1,1- fault. I'lli· ,·gill-,•in 
p,1 25 kill %,d i :,111 r i ntr, i,11) :irl).in. ( 1(,•i· tii .in tort· lili· i .ink dn,1 

in,1,1•tri,11:,r,·a '11•·l m•Ililly.ma riu·r rn„- £,n,un,1 1,4* #urk „pt·,la,wr 
ilii· -11|].lial,)11 :ind [dj ti, 0,1 1)iii·Imn 1.n. i•,1,• ]Ii,i]•[•. Sekert· AL VIian Rumk, 
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kilging unthr >id,· iii the tank m ur,·ell. 41, %1·11 4,7 111:11 Illi- w.1- 1111· fir>[ in•·id ni „1 11- n.,ture IIi.it 
.,irile damage to ili· 1,[Pr uork .1.·r,· a 101 Iii ull Durban has Ap{·rii,nee,11,1 11.11.•tlir) ...1 (Ii•tribli· 
It././1 (Jill, tor•,1 eler[r[,iIi. 

(}11 (he evening "11 11 11 r lail]1 occul red. 1 01 ]114·» In !,·rn,4 01 pull'lion und }ia: mr '11|i.I,mrrs org,im 
11*,(11,gthefui,Ii. m/„A ml.Filtier,in,1411111 <,11.111 vaion. tud.li hail· tri,r ari· upenali- rf|frli,rh „ith 
Ilie vi,11-in III· trnn,hirn„·r, 11• 11. bkni» „1 th, 4'reabing |i•KI.|.11,un i,·rn .4},iII,41. 1.rgi.liti.in 
nig]1111 41. •Illfi,„11 in .le,·> tlit· full Keope „f 11™ .illerting tlwrle,trieit, 11!ilitle. In 11,1, m.talit,·. .r,· 
d,m#,·. 'rhe n,·,1 ni,irni,W • full mu.,1 in,perti,in IIi,· 1 „,hmwtal \,1.1111' W .it,·r Ut. till· 1.11 url 
144,4,·mle,1 01,1. 'h, r·,24 91,1 "fili,·,imidgi·•·w·|i·.Ir- an•j .·„,4 101 +I wilin.mi'· m· mai lic• :i,plri,1 whi·n• 
r. /t u•ipt Jr d th.,1 tht· low li n I pipt'"06 "••e" ro ul, Iii, "3•rali' 

1, d.1,1.1-,41, Aw •/1 i,rli·,·1, 'il' h·•i•lali,Ii, i•n lhe Ii,•••,I'. 
£1.pr nimatrl¥ 71) IN)11 „f a lital iii 93 (1[10 ],ten, (if arli,itip. 01' ll/]|Lili * .re i II 1, I i• huni· an en,inin 
•41 11., d in ihe lank. ,pilled iti,Ilin Ille arru· Thi' mmil.,1 man,·mi·nt plan fir in<l,illatiun, th.• h,,1.1 
ud entnipment prow<i,in %1.1, ilia(lt·(luuti· lor thi. a pilli•niial ri,L lo tile ,·minmmenl. Si„,1, „1,1- ·ire 
11]a»Jw· ld!|21*·.111,0 ri·yull{·d iii 41 lar*· quii!]lit, „1 0111,01£11,Ii,Il. '110 glw· all,·•,impli·: 1'11, , i., m i arr, 
iii] 4,·ping u iti, Ihe Er,)1111(1 4,nd the surn.un,ling „111 1,11 ,·11, Irn,Irn,·ntul illu],ag,·men, 1,1.in 1,>r :1 4,1,- 
un·u und illit, th,· 1 n,A:„iwiu ri.er. 4 a ri·w|1 (if *lation. i, rvil••al, (1 ,1 uprnAI,nal,•Ii R 11/ IHI'l") 
11[i, pollullon. linin,41/,· aclion „a. 1aken t„ rl,-"r 1) 1E 11.1, :i•wH')1) >,il»lati,m>. Thi. „uul,1 Flarr 
colitdinment of the 011 :pill I n 11'· ri ·1 i, hii 'i l'incm'·[al 1 i,rilen on our ri·,ouries und, in 
Villlim .In linur „1 Iii•ing , antaili·,1. an oil .pilla/' furt. M 11,01 iii .lin Illiliti. 

'1>11••ian, arrive,1 I.' ..ile. 21»e„i·,1 11/ (1·inlage. and 1)11 i·]•ti·a// nl .i·lielil·. il '1•'n •b• ,·- /, I./pl 
runlm,·nred nith the el•w•ip up„ratiuni gith +Pilll.lges. 41 oId ,ill,KI, M „in 11,{·, ure ·rt„Inli 
Sium„filili·o•luminationn*,i>il,Ir iptnbknii],•i, lot,Implate- All.,11»tali,in> bringliwild hi Int:i„ 
an'.im of 1!10.,11,tation jlling llif· I m·la]17,1,14, rn,·r. Iii,· 1.1,1 fili warM lian• 11,4·n ili .ign,·11 ,•ilh .,ili,lii,ii, 
l l>(111 brin inmi],ione,1. 111' ile.in 1,/1 tr,ip-. [ lililli . 1, r,1 10 /[i·ilil t ."11..ir.• 11].1.ire il,i ,•,i,"ihun 
in,mwdiai,·h ,·Ir(·1,4,1 inflalable b<ium> at 1.uh}i, mi ..·m ".11,1,· i tern™ of nil tre, and Ii,graile 

Ih'.'r Mir". H' 0,>t bir *1# Ii I'l:' *, i ,IM 94 nt 'IN 'ill '1 + 14, 0 i.r " r. Ii' th, ri.• i 11 1,4 "a· il(vili· (4 1,1 '.1 
tuinl• li,· frinii, high „,0.1,ii,K h,Nli,·r ,!.ni n .,re.im .ind i·, i·/ i .ill, 

ent,·ling I )11,11:i,1 11:irlim 1,1 4,(Id,[I'll, imple'lriling '·Inir,inin .,1 I ..in:,ge· 
/n [he „116 i,2 1Iw „:„ r:( I zy„„urid „a. i,•idm n,ent PLF. 111]Ii,8 1·1111,0• 11'w 10 - Id, up li e 

effective·le.M If 81»or b ilw „11. i lot of „,in, 1.11 „o] k m '111 1,11 D ,!u· (hr./· p]:Ill.'I.,1.:1 th'·.Il'·gi•· win 
ipalb. burlli'·rl",in•. thr- plun· "ill he .1,10 i 1 / pron· 9. Trenchi . u re il g in unle]·li, creale rillry, 

nudit In' 
mi·n * p i,k in 4 i, h the contaminaliu n ,·oul d then mi'nvirnii,nental 1,•t|••iril) ,widl ini|Kidmd 

ai,dilin·> Inial,1 piciliabl> 1•• )11'mi-i,in d. 1 1• lie rn>t Ir,Niti ·,1 
in term-of,·11'in-up in terni••,1 r,·1•1"n•in,·lit, 

A. 11.1..ilter Ii, k·g· thi incidint. 1,\11 wai,ened a nrili,r i>I,ili•in will haip ti, 1• IHiri•{ I)' miltilil• Ilial VA di--niam idth 1 Inill,Intal 1 ./•n.inn Il, lul(:Illi•./.mi•nl 
4 1 hi 1 )11 r |):11, 71.·1 ,·, i Jj .iwr. 1 he i,•it < r .1.lied /|i,it 

1 
ME „ill I.· h,ld nt,pun,ible lk,r dw •Ir:nup und ,gid.ition „,11 :11 a tlit ili·ign id' mir.wrilcful·e. 

w hm·litalimp„ 1 „iia,heihi('11 114rl[ to rell.,1,ilital,on m ille allicard 'rea. I (·0+ I ..Id ht· pure ' 8 
11 in • ,1.31„:„i „i :,11 u *1 Ii„, , ,® Ir „, 1,„n 

Imt,·11, .„,1 ),1 „, brborn 1„ InIE. 
ning.6 11 -11 pn,liabh t..1,·„1 to .ubit.iti,in dr.ign. 1)'11' • I ul•.i n•lill.ili], iii r.irr• 01,1 un i nii,u™ 
Ul] n •le•ignil,g .111»tall,)!1.. Iii(:11:lv allil Ihe e, i- n. n d ...'I le. ul the .pill. [)/11- imid / 1.ike *11. 1, n, r of oil ' r: 4,111 1,1- n• ed Ii• 1 *·lak• 11 111 +, 3,1.i,1, ra· d,le .1,1,+ 1,1 n lul,1 I k.,1,· thi· a w .iffu lt d. l e •wn min, Allil,4,1./„Iwi• i. Ih, lr-in %1· Linm.ile 11••rnt· [Ii.,I 111, thi luit . i) w, iwl {Ninlinlillulld witli 
Lum 1 "11'lut,]n m :I r a rm I 

14 M :'11 e :H · and th·,111 11„1,1 r.·1 /ni·1• Im, 1,1, il' runt !11 '44, 1, 1,/5 

d nd 1 31:, 1 ..1 \, i mi ,1 1 1 ..t k 1 1, 8. 11 a> a 11.1 [ ural p.111 01 
5,i. •11,]t ni„re can #e Ir urn Fron, ileupr.itii,I• li,(, 111,1 byde,·r,latioli b, •>roce•'. imi,Ir,•17 

'['bre e teler - Bil li .i.....1.'I .1:111.ge'l It A .- HI· r vi|1 „f :Illulher age•.Ine 1 1 a|60 rr•t:I|,•[| that 
1, M ," Or'rd,1 11: tion· ni• Ii' i '1 I" h.,1 b '11 i Lixin,i. I)\I k ilid ilut I n,· 11#· necrw ri pn i<,·»e· iii p I.1,·1· 10 
ment M pdirn in pl.wi·und 41'11,Idder'wil. 1•u].huh.ick,ninridi·ni 11,iwtMr.oni mu,trote imiron 
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111] polin. 111[·, 11,11.l ili·,i·lip Vial,iliti,·> .ind ·11F wril.,1[ve 11,1·.1.111·t·.. 'i-hi·.r plirn. .Iri· ril•n·i,lk il, 
plirl milhani.ni.tii:whily thi. i·mir,ilin••nl.il !11,1,- :,1.1,••1]11, .en.i.(laili,ilis imill Im],mi·,lu|:1·n,ili,il.. 
i i. 1 lili,- 111,1-1 „wiut,ir. Int.-rr· all,1 1.,•1|,•i,Ii· LI- (>rg.„,i, Imi. A,·rd (i, lil, lititi :uid i,i,p/,·•i•·nt i·,w·! 
I,in. I. Il:/1 I, r•'I .:I' e g,·n•, r,....i· plan•. I tililie. in'I i(11·lilil'% i'mer- 

I'lii- Incl•le, 1 h:i, nia{Ii· il• ri'•i,-3, inir ,·G•ting plili- ;en. i ni 2,:11,7.•lion. .Hid ilifir r, Vmn'il'liti,·•. 1.ir 
i Ii·- W it h i i·zard Ii, poU•lion 11• trrill• rif •1.ik,· 111,1,1- i·uimpli· lili· •1,11 i 11••u,-1] p fwA N,·le, '1111 
,·r-. Ii· 11.,u' li id nlih [Iwill (•ill emir,rn,ni·nful in ..11,·r alithill,[il·• mug hili· 1,11,•rl,111 .lil•| t·.i·riml 
nnul.ip•,i i.·iii 1,1.iii. \\ i· ni·•Ill.i kni.i, u I,i, 1,• .in· ilr.,3- i·,i"'munii .,1 kin pl.iii- 1,3 jiti, i . a- M,·1] il. u li,n 
& id,]1 Vi· un· m ,·11[|, 1 1 Adr :,3,1 i [1 ,·al,·r ;1' 111, im· 10 11. en lake. in 1, I m. of ,·9.r·grn,·ir. 
!,11,· .i i,intrai·t itill, ' •,illug,· iIi·an-'i• '·,im[i.,Tn • 1 111'lk. 11.1 11111.1 1'.Lw trainmg Ii|·i'- cin•| t|'·M· 

1,·rni. al ri.Xmn.i' lini.-. Ii,111 •irill)11],1> n••·11,lililri·. 1211,•ih.,i•hi,111(1|H•pl.11·,v|,11• l,]l•*A n'41•111•(•. 
1'11 1- m.i• i nire·i· ni), 11181,·\••·ndituri· inll,i· •i,Ii,•i il ,-}1)(„1· 10, ormliwa<·11,•11.111 •·1 •111-111.•in 1,1.1• 1 
Ii· .irc , 1,1 i,all,uf 111•· p r ·11:.1/ id an .·mi],in men- p int,mi ili.,1 thi· in, id,·n, .,1 k[.1•11 „:,1,·r .111>.1.,il,in 
tal, 1,·an.lip kil f,ir l,w· 11• inlii,1,4,·-tall. 2 /,ir i i,rn·,1 17,•t I)„rli.in \1,•tri, 1.1.11,1.11 .irill,11,1 1 1.1 millil,1, fir 

•111,-t.Ilic]11,.lit· Iii·ing ,·1:11,i,,1,1.irid ,·i,ii ,„, 1111·11:,1 till· ph·,11 4 an,1 :111- ip:(•111 :l.·Ii.m,·. .1 i h .,(id, .i 
14 1 · .ire 1- 11:' implempliled \\4 :iri· Iii, 11.ilig £11 prip • 11•.1, M Ililiwl-,111 1,1 i In' „(u·(1 pul] lt,·4[ p dir*. 

Tzaneen incident report 
Pierre van den Heever (Tzaneen Electricity) 

and (live Burchell (ABB) 
i (Ii,· I r •im i,r 1). k iiI ],air I ,i, i,.1 i m l li,ii th, i.n· 

|.LI, r |,|:„|, • •iri 1,111, /1'1 3 I hi·rk t Fl.,[ [hi·[10„r i]•1• r. 

1 9 ·i, p.•Ii,·1 il•.ir .iril i Iii·• L 1,•r /1111) i.•11.12, In , 1, 
1 mill 'I.44,111,1/ IL.. 1•'i| 1,| 1,4·iii ,·ili,L#,·led. 
1111·,i· 1 I k• in,1,1,•r gililit'll i.qhwitill f•i·•11 1,-·1 6.iw- (,. { •/m/ 111,· 1-1,1.11,ir • •impli· 1,11,11,44 1,).1, i i * 11„,1 i, 

M ilihi lili ii:,r• In bll.!11,1 1 11„91.L·I,le 
h·11:11" 1'nwr \1.11.u·r,1, m.,11,1 \P, I•. 7 \Ilph p„ 1.,1,11 1 11<1'll:.1,(·n· iii...ar , 1„.1,4.· u,•rk 
\: iii·,i ..in rn,· Ii,re iiI Ilitrill' lilli|,Lilir m,1,4,11111'111111. 

MI, Ii, ii,Ir k.[M|•9|Li· 11'i, ihi. tip,· iiI lim",·Ill 8. I .ir,1,112 1)ill. 4 %11'Lin" 411,1.1 be 1.lAi·I, 11' 1„, 1,./. 
iii.L.,|Ii·.1. ,„•ri Ii,li,i „,al iii 1 Iii. in, 1,1,1,! d.1 irm 111•· [,idin-Illi phill'| r, 111'Lin 1.111.1.11,91 

Ili,i.•1,4, Il/ k(lIT,nierdfureinii .il„,4.Le.,illi•red •,ir /111, riqi,ir, 11,1•, 11,irl 'iur Mr,11·i 
10"hi,i p,irkilign'cil:i.ir®rl/.rnk:. ,p '·ial ril,11· 11'll,11'i 
Lak.,1 ·il iIi, 1 Ilt 1111\1, /F t,\1'14 1101{ 4 :i, ilic' in.i• 
11111 |1.m. 1 lilli ,1,-i WI.•i .,1 i, 1,1,!,1 . 111, ri•,1,·- 

pum»,3. i•in, a. po ilili·11,1•Mi· 111.,1 11, fiI'lher ®·i 

imiliri·k lip, nill·il :I liuilili' limi·. Ii' 4 Iii·N k -·il i•li,4 li 
n• ne,·. 

r i •ili·r,11 -i 11'11·rl, i• 1. 40HJ[fl .El•,1 Iii' i h,·•Le'll Iii i or· 1 +Hili h 01 I i .,pai mir li,rnk m.wii,alh. 4 h, rk 11"111 lili 
1.,1,1'irnil./1.I•) 

2. %11• 11 1,11 liplip •irrilillir, 3.·riliti>[alli·,1 
1. U./ bil 3 illinili' .1,ir ' Jp.Ir·inir 1•;inkk 'L' 11,.11.,rge 
1. .,·i, ili, lilill,ir im 11/ ililihiplil· p.inil lt,·lore 

T. 111 | r)(, 1 f·|li, k I 1„4 „/1, il,c· \• 1)1},a h,/'lili i.•1, 4\It>.le 
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Kobus van den Berg 

MCI. 3 VAN DI-N BERG 

Curres Postjao. Chairman of Bloenitenten Elec Ticity, Chairman of Free State 
R-arch of SA.HPA 

C,/4Fcarons. ESc Eng (Elect Dogroo Wolod Intl-e Bluir ed,cal Engineer ng 
d Uni-"1•a•• 

kori anc MPelecS, Assistant City Electrical Er·glneer at B Demicinte,n Clt, 
Council / 1989). Lectured Digital Systems at Techn con Free Slate part time 
89'aphy After completng his BSC Eng 1 Ear*lcal] at Pretona Ur iverm-y the 
author started his carae· in elec-rical engneering at -he Eskom National Coritrd 
Cen-re at S.morpan on telemetry systems. le later spent about 9 years in the 
Romedcal Eng noorir g f old at tre University of the Erm S-ate and acquirec the 
P Med Sc (Hors anc M Medi Sc degrees at t"ds .,niversity In 1989 ne lo ned 
he Bloemfontoin Ch Couron as Assistan- Cly Flectrical Eng,reer and,s respor 
sitile for tra nEW•Sc• ning. mete ng, vending, teleconiriluil Jitions Ind SCADA systems h i 
the training field he servao on the Accred tation Commilee of the Loci, Ali·Aribu• iwn den Beix 
Gevernmont Ed/cat on and Tra ning Board and is a part 1 me lecturer / the Free 
State -ecnnicon in digital sys·ems -le is a member of various MRS workirg gr:,Lips (009, 037 056 057) I€ is the 
current chai•mar 01 the Free State branct of SARDA He Is currently the AME-ll represonative ori the STS 
Assoc Mon Board as veil as the C'lairman of rhe STS Users Grou o 

1. OVERVIEW 3. WHAT IS STS 

Thru,•.'S iii gii.·ill, i•.I·, „r# i,1 1/1, /.iII· 01 1 ,-11•- /21,1 1]1 ,1, firirigil„·fl,• .-·m [plirkh ·1 h,· IN 

,·•,I,,in hi., it,(i,·.,)fill.·€1'€ I.4 i:,11. Ii,hl.•l ,·r f,ir,·Ii·,tri,·iIi lii:i, riligi·,i·ni•lilit•,ili .il»i, l„·.,/1,Ii,/m 
[;ri•lip.][lilla[.i,.i,1,1,•·„11•,·pn,I•[,·ili•i·ni•,linb-nilhilh ..11,·r.1,illi,th.·r,ir•i•r./1,1,·rill-11·..'.. I'll.L.Il, 

f i 0.... p.ililt·.14 
2. INTRODUCTION 8.=113 kn m.ma.i·ni•·m. 1.i, h 1,1,·n i.in mil, 1. 

4 .1 a -•i,i·ili, in•i,·r Int,· oper.11•din I. a„i,r,·d 
\!• 1.r / ·rni] w liu .:11·.. | lim wibill •lippl /·r. c.,1, 

8 'r.ir.a lei i,lilli,ill ,·(,1, /1,·1. hiv· bern :1111·,11,i 
d ]Ii·lid.mil.1 41 .pl•·ifii ..ppli. r 

mi·ler Ii,hnel„/ w·m [lini,Jgh v.lrion. Mue-,f ,[ 4, WHO irlil>. IS RESPONSIBLE FOR TILE SYSTEM? 
m·,11/11,1.111,1,111,i·r,irm.im,1*.rir."I,ili"1•1'·1|+ 1•>1•t'W ilii,i.,1,11 11,1 -„irm in luMB .„„, .., 

IN·/1/ ...,1.-mi t..• ..rili, 
fri],11 u in,1, i""11|.141""·r• " 1 1 111,1• i i"41 /d,|4·. |'IIi. p, 1 •Ill•,14,0., p Litl | 1,1,KL r „i· Inli,·r, F/k( /1. , „niuu 1,11 
.ill,,1,(,11 ..i. a|(tri·- 4,1 1,9 ['Ir iii j ,·11 •]i,u·iii Elf 11. SI'% all,1 +,·lilit n,1,·F,·r Ihi· Ijll.[ I,a.., 1•,,Il_.,1,0/ In, ,1,1„·, 

iin thi + 1 4.,i,hlion 11,1 1 11,4. 01 . I.-„Mar,1,4,"ID 
'll .|11·1 i·. )'.,1 1 .i] .1 1,1·, %-P.lid i,•e/·i .4 •[i·.i / i i.r- Willl.'lili·i. iII 
lili· w•iling+Ii·in .illilt·'tril·il'. |'h- 'inA,/»· li• ..1. I imili·llibli i.!Ilip'.'1• .In :LI| 

·]# w /11,·41. i .ini/:,1,1,1. 1•,k n- /·n,•r.ili·/ fi•r /,rillaill "'ti'• 111• / flic· 1..,«, 1,;..r• 

'11""•. 1114 1,1·•1,1,•m hinti·ir·l i. 11,4, rli.[119 propiri.·I.in 5. STS-ASSOCIATION - OBJECTIVES 
|-I·r +1, in. .1 r i· 11|1 irl•1 .,lil i m 111. firld . 1.1 h.1. lu up· €1> >Iall I.ifiliglinli md ,·all'Air·i,tli·111 

1'„sii, 1, h„ic .il gtii,Ii, 
Ilin·.ilii/'· in.iii .i"I",blilli.,111)·di·Mi,in.il 

| 1,·,Irhll. I li,1,115,11 .> C,nir,ill ril, m to ,<,p,· 1% uh al| 111, 
lilli ri lli mi·ti r +Irllb'•• a. „ ·11 .1. 1|re 1 ar-,· liumlit·] iii 9.,ir,1.1,11.iii ap•irin, d £it i rrd,Ii,1 · 1·i·*I'Ii, 
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M.•inl,£1'.in,•ip,i,v,·d & £[ Fl'.i,qimpli,int iN•ilip 2. (i,inm,ini,iiliiin Ii,•Iwri@n mi41,•r klation .1™| poin' i,| 
i.iII, lermin.11 till nli.11,1,· 

;n,im,f· 'i,d vi,•,pi,rl NI'• :n .rn ilifi rri.ition.i[ %[.rn· 1 Jl,"r :[alion ilin,ilia,r '·an,•i,1 handle L]le· largi· 
ilaril 

6. STS USER'S GROUP .3 11,ir„,1,114·11, i,f i,i,,+1,·r .1.16„i„ di,1.1 1.:i.,· h„·k 1% 
l'hi· .1 + 1 3·r, (.rillip "Li' i·•ti'lil i.|18,J i n .lii... 21)111] i" 6. Itt·,'in, ili•abin „1 ' d,·• i. rt·• i·r,i, 2· 11·4·, i1id 1,4,1 rn 11 

r,·pr,.+Im 'lle ./·r 'f :'IN „,lip lit,Ir (·quip./·/1 iii' a Ii,·d p.q//4 
I lili·r frfir,1 1·Iii. grn„p, 411,4+ of.,11,·Ir{ ·iricil' il[I]itii / 7. 11-11 In,MI at prn.,le '·nflom (r,il}lirri,·i.mil fr. "1 
I.ing :'Ihi i,inp:il ilili· +Ii·in.. An, rh·'i·]4'liincil. i•r pri,1, 
Ii·,li• •i[h (lie .K'[N ,·in,i,ml Hitr •,ht,·iii. ari· 1·11.L'r,el¢'il hack 
ti, 111,· >-14 1-, i.,1-1 1.r 11:i· 11,·{i.ari .111'·]11[i•l, -1114· • •"'"'"'·11'••E'rl•Irl••1'111•• U••11•|.111•••ll•| 

r. {,r,ii,p L in,ii,ir,i.:,1,4 1., IWI 1 11' nii 'h n",91; 11* 11, /14 1 1-1,1-11, a, 1,•Ti'• ' 11),• 11' r"11" 11(1:/d['11 
. 1,i·11 1,ila Iiel,Miti·.114·re.,dig'u«ion fururn ..1,·m 10. POSSIBLE SOLUTIONS 
i·u«. Ul '].i,•i·r #il'I• ti, i,in ;1'i. 10Illl 'irn-re 1. Privatization 
6 „.i r nqui•• n[· an addriN.id li• /, HIN 

l'hi· i• pr„Ii.i Ii iii'lli. Nral a•Ii,inn th.t i.,1,1, 10 
# Ihe 1 •b (.rmqi L.. /' ·n./*I•4I bl tlu.'•r Ifi'i·iIi,·pi.,Id,-in-„rl,•.4 rk,·,Ill,[h,·,i,·,pk 
7. STS 2000 - NEW TARIFF ..19 1·:priti-·(Imp·flill)).'1'hi.i•i'•11,11 1,1,.in npli,in and 

i. main i.1.i·• ihi• Mill :ul.i· p.irt of Ilie pri,1,1,·rn iii' rei- 
' Ihil|hil|i•|1 |>fl|'1· Ill'lld ...'iflailin .*11].11 prill·,MIC,|11111'|1]i«1191// &...ridll •1('11"c...1, 
,>,tl, „„, MU *„* 4 .dah]• m-'1 y a fig *1 il, Iii 4* sil,|4· bir ll,c 11•11,r rn:•1•:5 1i1i,LI |11, il./. 
·11.irm· pi·, •irlil. 1111, 1.a, 11,1•1·wr.,11 !}]al iia, ri·{Pun d li· 1,11.i. u/,·/ril, 1-.tit :til] 1.· .1 priti]•·m '11,r , •1 11.,·t i- 1•,il 
1 Iii· li•.1,1-1 n,lp t,i n.Ai. '|1- 4'1 4 "i„ i..ti, in 1, 1.11,i ,%i i 11 r i,i,1,1,LI]ili·.ilin; ti 1, , Ippli,·r. An, liri,14-1 i, il[ 11.„i· I, 
a ,>r•,i,·, 1 In,111//'i r 111,1 9," Ifii .11[im .11 d /1, ji•ir[,1,11 11 /„. :,d'In·•.·[l in '11,· l illi' til er,•lir'· '·11,1„11,er ..11,•1.1, Ii[. 
1 1,·.lulihilili· 1.irill *i/·lin« Fini hi·, 1·11|,1,[1·1™·111. iii|| un ., 4, chnical.inil imin, i i] tri. 1. 
& ./4/1 | 1| In | •14..& Ill ,•111, 11| |la• |• 1 •1,|,- r&• 

2. I nvolve financi•1 in,tin,tion•. chain store, ,:te 
m il, t.,1 h. th,· Sri'% 21{11)./i iii,/i„„ di.i„„i·lit |,1,1 1·.11, 

M.m• iM,lilliti,il™,GJI hi·.11,1·111.@,ilininliul•ti eli,i,ri'in 

...Iin [heir "i . "h./.i/•./' /'I ./. an 

1. 14,1'.irl lariff(,Iraigli, line ki. =ill lor i·wimpli· bi· 1,1, 1,1,ill p|.11,· 1•i •i.1, elerlri. it) 
2. /1 p'P•I'.Iriff { I.>/.·1 .,' i,nil' 
3. liwil , Ii,ir.t· <i|Li• lunir|'i ii,i•,11•••ilimi .i|li,i.•Ii,i!•) lig „I'llw· phit,1,·In .111 1,·liwiri. with thu, unlih. 
1 1.,i ,-11. r fl .1,·pplii.....ighill'r) li, :in,il„· 1.:inking .mil i,[Iwr 1,11.m, i.,1 „,s, ilmim™ „ ill 

hi®·wr impl• 1111,1 1.·mlirm mi i·|1,11,1.;m. iii IN] 1,1 1,1 
I 11, i' [1 24,1,)'lll, 8. VENDING SYSTEMS LI/>gr./t,1 | - IN THE REDS 'll 11](,6. i. 14 rs. NIT"r 

ENVIRONMENT 
3. Red,••;gr, rurre•,Al'ms 

(.Li•rerit u nililigh,q,·ms i,rigin.iIi·,1 fnini thi· nre,1 lii •Lip 3.1 M„ter Ntation 
rk ,·Ii·, ir l. 11) all,1 %./Ill,9 91'11,1 r. In .1 11,1,hne,1 .111.1. 1 

L 2 11 1, ni L •,f #i·,ding >i/m, rq,ort h.• k 10 J 1,11,1 «, 111 "i· 9)(*W·rful ]11 11,141 .1•,11(ia,11 1iill.' 
1 h,In . hell· .11| 1|11 b,w· Mit wre ,/,1,.1 44,·IIi ilri.i·' and M r ,h m. 11'111. ill.„,1.1 11 +Ii·in , 11 11.ne wi Iii· 

1 i.ht·r, 1 hi· mind".1 iiI In,·11·1 .·'Ir,ilia·,1....110 .'aliti• d litilili 4 gippil ·i] 1 14,rn i,ric· r,1.1,1,·r m mil.,ge il 
9,)P, + 11, .kti/, t)•» apll•](a|l,•11, Ir, imil/# M 

It |1/ (I' -Ii,11.L| I '|1·1| ri, 11' I'lll, 4-1,1, 0 %".) 1•nudling tle millk,•- r. 1 i·114/1 •111/' . i• i,y· .i-u/ 01 
t hwl liumli,·r•,1 dill•r m . 1.·in.,9-1 1,1 li,-™ .1,1,1 1, m 

411 || . h|.'1|14 [, ih• OW 4 4,1'. i !11'.ID Billi 1 (luci 000 'ir 1 1,·'t· ,¥s•m..Ire -1 ni· ·M,.irili •,impalitih, in J 

•·114·r.,1, 1 8,1,1[Ilin, Ir,in.,14·161,1• pi·r 1 '1'lli• i m )1:'4 1,1 |1! 1|1|T'*19| :lit 1114:1:18"l•|1111 111:'11:1|• 11' 
;11!10,11,1 hi 11],ir,· 11:.It IMOD Inil per War \ 11·lin•(ing 
I,A Ni miri,i#i· im r·urn,il +Ii·i,i• N.i· .11,i,11,1 1•,il lie 

Ii.n,· a "ik .1[ ili,·i,1,0,11'm' 4·11,1,111,1,·rind 1•i i •rirm wn ' IN' 11/ .1, Iki . .11,1 1 /&, ri 'ill, 4,11 r ••11·tl . allil 
ihir Il,1. Li•, b .111-· /1,1,1,6,11, .,19, 11,1 re|.iIi· i, 1111 prnhll'l l' ihat wilil,/ •ill/. • rung. IRhtfu· t urrent *R.INT 
,.,in,i,/tral I], 1'.ki„i.l.,1,·ki'rili,·,11,.1()'k,·„iwd..(1) 
9 TYPICAL PROBLEMS ENCOUNTERF.D 1%14 11 .,11·11] Hill c Miprig· "1,11 1, 11.00 -i.ling 'tu 
1 1 1 billi·,1 4 31,11]r,ip i·kiri vi llili ng w Hion. rior 

lili• k J niajor t.,4 li, ingJr,· ilita i,i„•,1,•llnhl;Oll 2- I .:9"h J':'ili'hj' 
ri Ii,il'ili!% .(lilut, ·gril. 
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3.2. Communicanon. 

lh,< p » m„.6 1. IM• m a r., n „· p• Mi, 
I. U,· Ilii· mihi Integril. und loss prrd,h·miiI .1 pr•Framine 1, 11.·re 1 11,· 1, ihnital /.,11 i: dir,·, 
havi· ti' i,•1 6'r,in (,[1.line tly • gvst•%n, glier© rir, ir.in•.Ii im„!, ,·d in In,·1,·r iii.pi·,·qi„,1.ind i „fuff ti,i,<·11,in . ilriv- 
lion L i „n„.11[Ii-ed/„ thril]#ler .t.,(ion. I'li,.6 n In ./ir "il'iii] ),ul.. 
impblhal 'll· mah[,·r.intioll .al.!4, 11, €Ihi·ncod- 3.5. I Ca• fraud, robberieN 
ing il.il ilir i·•.elir.g.l/Un, uil[ rn wl• be / -dumb" I'li·,·,illcill,in „1 i·,1, h amd 
p.in[ mi·/»iblenit>bi·rn·. h,ne i if wle 1,·rminal .hi·„· 11#· ti•ken L. prinled or 0 /ir i 1//dri-·,1 v t. 11| eli·,·trwili tritina tirins genermid l'hi· udi.uit:,W·• i,f (I,N •>ten] i. thot .,IJ illuil. r,hh. Ine 

.•11 r·.mi·,in Ihi· eall m.»ti/·ilililia•r .qwria,·lillib, fr,im user.ind Inrier,lat.i 1/i,ily,leb 
iiani,·Iv iii pri,Iincill. rash i rtoe!111, u. 111,· and m,·ri w·of Ir: M' 1 11 will Iii· A· i Ille . 4,·rn a, 11 c.,41 Nirele, 

.•/ Iricilyplri·Iwq·•. \ind,•lilli,•1» in,i•nildl•uil'I'mor '1'I,prnlcul thri·a,4, rol 
leit,·d by vendor··c.itibraileifienht.,4. IN·r Scrurin d.,tn. \11, fuill,ri· Iii frnull r,ini 'It 1 Iii· p.,1,1 ul li· ler. Ph 0 1," li,id "i ..1/6" 'fu 

affie, 1 11,· JUT,·grili :if Ih,· w:,1 -n• (E m.,1 .,ill wit i,2, 
A•li·m. 

n.u n il, „ ih, . i „4/„r lia. -j:.:.. .i:.rm: k, If .1 i,·nd,ir fuil' „,ki,ig fu 'Jin r,·wnlit·rull!+11 Ilir '41!i'> hc WA. M.,e ,·ti· .14.11.11·. Th re b i.in Iii' f·lit,I|'illl,3,·(•I,Ile|'. 11*•Wr 
,|::A. lf, /) pw. ihut .„,T,/1,I:, (di • t a..„ .111 

l'Iii. inwel,imi.,i itill 11,•le.·r regilt il] 41 J.®>r dula [fu ,»h Ir.m& ci r,il,h, ,15 w a fr ,•/ ilenl , i r,ilor 
n•milih•ti„,i.,ri•,il.•T.. an /,1,1..rof.'. m,(h, :41 ,#f LI,i mw jurv , ,:,A . i. e Ain„3:„. dhe 

tri :,·r mpli,h 0,1. Ii,i: 1,„ illu.,rn,r Il,·i 41 i :iwilwNI a (·Ni one w•[1 have m #11 / lic irchm,1,12 .ind M'nice like 4iftnel J.,-1 hwiltni·, m.lr• u•E· 1,r rn'ene; 1,1,k, d 1, hn:,0, i,i[ Ii,Ii"Ii... 
r.di.\25 pilil.whii'11 inti·rliwes ti'I;·IL,im \2,1 „iu» 11. UPDATE PAYMENT Mm'HODS 
1,»id, in·i„ark. '1'1„ Ii, irifin rif Ihe w ,·,uling»1:11*,1, is 

ro. rainmod.ile 'li, 
111,3 1,1,1 ill Hir will,•glwip' ul,·u'lomi·,> 1 1,1 I m 'ran g tiwn k 'rnt m 'h r 111,· M 

Ii, n, Ili:·lim(1' Mill 11,11,· (,i bi· mini •ali,in fur w rifieilli"n :h wrIJ 14 41'% 1[,Len X,·r, 1,:i,1.11,·il •igi'i i itli '1 he 
/8/irk' .» m 'w ":il'k' ili' cralion. If ened»N]m·Milial rui-Il (rn•h.3,·li,in will luke fid•i,ig 'v"em' ,•• a• 
nci+ ':1 Iii· i.rlilih·it i,1 ./ 

1 --leiII: "nule in ler'"iii dain (, "inimi•ir,•tiun Ih,in im. 
•ill .id.115, 1„ 11:,·ri„.1 „1 [hat tok, 1.. 1 11. implir,11=1 1- (Al 1,1•11•.C *\1' 1.n,1,1•1)) 
11]i· Ii,lal co.1 liur di,[i, ii,min,Iniiation, in a sisten 9. sm.irl ' .irili 

h•,i,Ilile 18,1,il trn,#ue(ili,i• pir p·ar J . mm .r t. 111(Cril,1 6 *cd pun h...4 
14» 1% /[ the mrniwer 1'1/· plirri·. dia/.Ip m i,14·mi 4. VI-,1 / U ' card ..i"a' t.ing 
ur, pral bibli Ji··6 ,·Apirn'ive 1,1,< re 'uirr. 1 lo[ of 

5. 2,6. 11.-cial 8 lol more „,weilitio» .„1.1 < lium:,16 inirm·mion .ind limi·. Ii]. 11:,m >t,ir,·4 
12. 1, HOW pr•ine m d..: - DO WE SOLVE THIS PROBLEM? 

·3.3. Data fur man,gement fir,l .1,·31 1.1|| li.,re l„ lic :hat ilie 1,111„,In ,·i,in,• 
1)11,· orill,· In,NI Lini,„ri.im i„or, in 11•ing ,·•,1,11,ulrr "'/6 ami 11, .·i,1,· «i' 11„.3 "an[. icihi,clv •ill ,·,„nr 

for,ur,1 -1, 
m a mirai·Ir i.,ili,11- il 0,1'(1 (1/ .11,11* ii [hi· d.,ta mirn:,44·m,·nt '11, lie iiI 11,i· requirrin,·lit. hive 

4 
1/1,· Ille 'lita i. Iila] 11,is fl,1,•lilill 1% 6#9' Awl' inll·grit' If Ilw »n• Ihi NKS •*19 
m,•1,·iIi.in „fi,·„ n,·01,·,·Ird. '1 „ ,·n,ilri··, ri'liubled, ta- :p .·,fi,/ whal wa, re qi,ired fr#i,in vi·,1(li„; A.(i·md The 
1,•M· 92· NEI·1) £Ill.1. TINF.I) VI·\13 \SE MAN.*; '41•·••h 81* .1111,1. ™m). 4, il,i. ·i.w,· 1,,H,.wr ne,Ii, mii 
1<11 willi Ihi· 11,·,·."an 1•FR \KIR[ 4•It liE l'{) haw CW- a m·w Wch'11,1,44 i.ville,11 H¥"·11' hpi·rificali'in i,r 
I'l RE InTA on j diik 111. 1,4, I ii under,·ili,liati· 

systi·in• accordil,% 1,3 '11.,1 11•ri' [he Ilii,lk 11"· imp„*m· id thi. la k. 11 i.,0 ».> 10 Ket .1 +Iern 1,14•rket •.miN. 
C·Hill ..r ./ili. de/·1146. {In kind up will, 11 1,0,1 of dill,·reni lk•rri•p/·1. Tlic ,ipt·rn.™10 /1 >w,·m•il w* 

"irinrri·c!,i,·4>'fwiNrinfi,rinalion.Tfu,(hit, notail,mqi,i.·LI, manger 

in,1,1 .,·p 10 11 11,1/ d l l [In,·11·r. 4.1|i' •. 1 u in/' Ti ng t·Ic' d ala 13. THE FOLLOWING PROCESS IS 
./ p .1 11. b. 1,1 en:,1,1,· .iII 1/ m. lag/· /111] 1 1/· i·Irrect SUGGESTED TO DETERMINE 
infirm.,11, u. '1'1•· nal,„' "C the :0•"· i, i·ffi.tivi·. G,1 .11 thi· 4·players tog(·41,•·F :ind invi»ligati· ilit· lid. 11,11·un• deri,imt, log·,1 (,11 aid infi,rinim,in 6-ing 

3.4. Revenue Management I l'hi·.·,irri·lit /....i 
I'l•,·rei•ni.•ul).littll•·hiref/[iw II]an,12·it•·1•1.lil), 1. '|'|il·rn|¢·i}fe.·I ,).14-rnl n,i·,IW„I• 
111,· righ, p.·r.,inirl ae,<1 wilpmt·r wilir- i- /. Rew ' 4':"//11/" "11//1 1ueT/,1/,' 
4mull be al,le m r,in the •ip·r.ilii•„ ium .>Fulli. 'llir 

L Pri :il<· iri'dilica,id I;ied,i<·i ilin.tit, "mill i..,„· 1„·r,· 1. ID)* 1,) 11,·le g le· 11,14 fulwtion 11, di,11' 

5. A "mpili· a lilit'i,n.,1 (41·(·1 "t il' i",hi.try liay'lent sys· 
·LI'J,,n•meti••21#'= 6. CQ%ari'% un•i ·,ircificaliu,18 [•,r Il,i, •.,„„, 
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14. GNIC[l 5[ON 

.'f' 1:"Jr.u:,Zir'·hil|H'Z"Zi",Lri,r,71'ni„"la 
[ -,rir· 0,:, '„•,fill,1·12 lir /,i,pl in tlip 1111/ lili 

ith.it irri·,p.ir,·41.n' "iii„rii,im„,·i•ihi 'dii' ..,ik. mi.1.1,1,1,• 
15. REFER' NCES 

H.' 14,41rli mil„.1 1 3 I. :11,1 1,441,t' wher, 11 44 4„111• .4.1 1 mle„,i| E .k,in[·. \,·i,ding .trategi , !•LI {rk. ii] 1, d, 
16. W,·8 1.rms 

lilli d hudir» i·Jillib·• G i ni,i,Libli. 'i· nri·,1 tu 1.iki· 

int,1, i hip,il r|,1- iq,pilli,ilih lue'le, 11,11'ihi• 'Ii.L.· . 
Ki'H l,•er, (,rLI,Ip "8· 9,5.011.,·14 irilm: 

SESSION FOUR 
•ImON AIm 111UMINATION 
1 1., 4 ./ 

The future of load management systems 
J. Dobberstein 

(Presented by Ian Robinson) 
IAN AOBINISON 

Current Abgrun Having transforred to SA Spent 13 yean; Ilead,/g IA .&G's operaton, He 'eft to start h s oun 
Meter,/2 company, which is nOW a local represertatior of ABE E Apple control activ ties 
Qua#f/catons Born & Ed,cated in tne U.K hai a BSc Degree in E ectr cal Engirbering. Graduate apprenticesnip 
inclided 6 morrhs with ASEA I Sweder, Spent 10 yeers at Landis & Gyr. Swider special,zir) In R©pie 
Cortrol 

ABSTRACT h·i·| . |11·•;111· 1|ult,lur Iii rea|-in,4·'·ap d,ilifir... nil,Ili 1.,4 

3. 1, i limili,g, lr,·-6 .,1. 1 d.· liqunrnl• in inf 
.„i,·i„ ...,·1. wr.,1[ill·•••11!mi,nir:,11(,11 1.+411,1 «in 

inlp.L,1 •iri Iiial, 41.4·lihir. ill·.1 id :11 if r·,•,ir i - 1,ic.1, 
BASE SYSTEM CONCEPT RELATED TO 
RIPPLE APPLICAT[ONS 

Jr· ii. rim d. 

t/Vild wl/1.IJ:|•el| 1, |n, id,+1•lilihir 1,1/1 1.,"Wile "1 "11/1 4,[ ill.cring| 1,{. m.#6[r,4,9,it,t·,14,411,ili],i•inl. 
u illl".1,1, 14.1,1 1,1 irilp·ill,·111.1,1114, riff i nillnil•,1 /, 1,101, r /1,· gr,il,i,[i.,g,· 6.-1.N rl .181'411·.in·li/·11,·d 
r r·"li Iii ial i (]11 11, ri i. 1 a i| ind,1"1.11 (LJ.1 111,·r, al.,1 .1. hear:111*1•10[1 • I,|.i!,1. 1 · r••,2, f.,1 ;111,• .L' 1,,"1.4 fill.,1 

(, Inimi Hal ripple· +1 In- ari +triing[, 4·, 1/r,11,9 , Iwil im,„„t,·- th,·ir ,·.,p,,1,11111,·. lilli IL, 11 1 1,41„Ii,I„,1, + '•1,4 1.,· thi· r,L./,·r .>•Ii·iii linal, 11 in tli,· 11,91.lithruu „·„tr, illk* *'ir ill,Illili|lin...Ill.| pr-ri-. 

1, 11, 11 11,1, r,•• I„/A•·r- ilil. 11 iii.IL,· 11 ,-i-1,1,· iii /1 11•·nt ,|i·per„Il·Jil .11]d 1.1/ mi, 11»1 .,1.. 11,14· 1, In.,li,11,1 
kil],11'· 11, rif·Ii,1,1.11114 r. •In int,Higi lire (in 11,11·1,+11' 1 •in· rn|,·r.Lill.,11* 1.qip [). 
In,11,·v|,. Illl||Id·Inmil· ilrk, r•mpnnilib ii,% 1,-· fi' ' /"'"•al'• 'Il .i„I. j,ki·Ii' Ill .r/,1 "dd '. i./.1 'i IiI ri·il,ir thi M, 11.111,1111111·1 /·m"|filir, 1. hi, L,Iii· Ii,lit .u|ji,•1.1|ile 

in; (mu Qi ·,11 r.n I 11[' 1 1, 41,111'g }m, 1 |)1' p!,111'wd rk·· i ;'11 1,·r'·11,1 1[1 ill,1-r,„Iii Ii·,1.|.in,g,i..1, 1,1.,1 r,11"EN"g .1, '1'/Il]/ 101 .,] 142/ 18ie Vr, iri·„2,1, i,/ iliN. r, 1/ 11,1./.1 hi:h,·r Ir,1-nit[. r 1.•,-r .1.1 4 2-irr 11.1•,LI|ing. 
b./,,., U n,/A. a. U...1 1,]01 , di h i Ir „1.1/1 11 :/d· i.,„../.. ..•, ]„ 1...." 1,1,1.t,·r a,i.1 -ul,•:,ihin io·W -ip[:,1- 

ouili,ill,r in Iii,· 1.twirn 1, f ·2,pul,li· .I,„,1. 0,1 'IWI 1..,ile·. .Jin·,irili,- 1,1'1.ilillin. 1,11)14.111•1 i,..,1.'.a,k, f.·/•In ./k i...i. i., i.111' 1,Ai· [1[lili d'.1 1 "d 
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i·nt i ein:n,1 i (11./ ip,·r .11,0,1 2,·1 im |,ingf., de·1.n. 

1,(lili[ ,1.11 ihila 1,•; Ii,i .1[ laiul lim.*/ 3).11' 'ing limi· d,·pi·rirli·rit i i,ritilill„.1,1. rn 11, di.pu.,·d 
rel.·ri•,1 1,1 [ii:,11 ]irinfili i '1"brn.L,1,1 'JI'llid r.p|•· .'... lii'i·,i •h·'iii i·•,1 1.,ill i,r.· i·.g. • 11( 11, 1/1,11 
al,ling 6 8"4"1,1/114,11 1,4,·r 11:t· 7,1• al•(1 night £,nd 
'iti hinxi,11 (hurili' Imihi,UL.ill qi 1, in|,r :il :. Par:LIJ 1 

10 1]i, 1 11,1 11,4,ini·.:in p·.Lk I·.1,1,1 I '11 1. ennin.-1.- 
1, ..ri·it.,in' irl{·I·,il ,·Mt·©dill uid,mim fraillile 

binler r l, r.ln 1•, i Wi Ill,·i| |i"·€'|h 
LOAD MANAGEMENT MASTER SYSTEM 

nir ·,-i•m „ 
LMM610 

1. ili,Ii'· -;11,1/r 'Ii,irli i Ii,i k .•,1-r.L||41|1. 1 i /1//1, r i.' /1,·m 1.\1'IMU iI i·>prl nill• I 1·ed I.ir bull 

1,·ri,i/,·,mr„„r/,Ii.,li„,1,11(11,•11• rihi/,·tin.•·i,•ran,iu |Ii|"ll] ,/1•L· 1/1/4//(luS-·n,-,1.11].It \Ii,·n/.Un. 

M.,4•1, rn i, 11'id in i,Nitil,·.,i,1,•,in,Ii, i' lir,im·a•i•ili•,1. 
tl•iii• 11.1 1],1, Il,liti,Ir, ilit-,U ..rill'L••i| Ii|l•.I Ilinid 

D•IT. system \1;IM 11'/b"r' kll'I 

• [*.i-in....rinlind,Ai./1 
' I[hi·rii,·1 41.in,J.Lili.i. h.,il n,·M„irk k., int,·,·i,in„,·(- 

• Ii,in·'t,pii,Irm,-r•,1 1,•,11 id ,111]en·m i,„i,pm,·, 

Li ril depi nd, I. 
I ./.1,411 11111·1,fliarb 

• 1).11.,Jil•,4 1,11,·r|1,•4' {1//11. {,•nlini·,1.ila I•.i• ,„,inir- . |,Ul| |•Jrre.,-1 
I, 111/ :ir i[.11'i,.'h:[14[(.1,(1"w, I '1111're,il '1./..1,:i,p 

• 1 idil i i rri '1,„n/,!ritilin- liLi·iiI™11· w l:(·1» will, v.11 61,11.1 1.m. 
TIME DEPENDENT CONTROL 

DECENTRALISED CONTROL 11'i• me, Ii,i,•i•ir, rill I.i· i,.i·il iii .Imh Inail M predrier· 
!11,1,i 11 1 i.'·• \\,11' ./'•it, 11,i·lit,in p.,riu'i .·r. i|ie ald,li 
1/t· /· .itiI, hin' di 1 4 1, 4- i :,11 13,· w ied. r.k' 1,1 d,N I.1. Erpanded master I .'b n id ., i| i. I,•b• h.•bl,•. I''ll• al-, 
le,lip,·ratini' r.:11,9 I. 11•1 0·•tr, fi·.•luu· al ihe Ww 

system depl·ndh·nl ombol / 1 |I,L generilli,iric,1 lili· 11.1,14 flt» iiI, 

4 ' ll L di lei Illill, li In 1114· ' i re- 111 1'11 1 i,1111[jin,1 
' .·,lili "i,·,·nlralli,/i ilri,... .111,• 1•Lrl'i |IV,al©.3|1,A> prin, 1-·41 it||lei·litn id mi· t·u·- 

EVENT DEPENDENT CONTROI 
. 'll,J 1,41, iii mi...1 ..iner digfullill'111.'·I·.1 { i.ru] ' I 1/· 

11(·11'.Il·[1 1']Ir h])•· ul ]11·1,1 ,·»hi. I. ..·I Iil li- The 
. 11 

' 5, Driirmii.,li, M Ii··kil,i• 

"·,11,•, •h,1•/1 (1 1,/1 •)11 
DtiTY CYCLE CONTROL 

' •1.lt/1• re(el"r •i Iii 111111. 11,1. mi·, luil»m i• rini Ili, ·,ip i·Ii'inil.ind ri,i iiI iiI 
ilij,·ihn·.p bill,1/]i,up>i,·1,·rrig[1'01,·ir (.·Inill)11· 

Central control 

all,·11,< 4,| 111,1,| ,% itill],11,| 1111.j F:'rl„11. ! ]•, Il.11(|!i'•I, 1 4Jll· 

J Iii Hai '1 ,1,91 m.,iu ilk 
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liEiWL-__1•iIREiRil__Fi•=71 
ger// 111·.m·r. r.ler,i'11 I. munimilm o,rm/e (,in be 
4,qip. i.i·,1.11,1 1 ...16·,1. TRANSMITTER UNIT 

LOAD RF.GUIAT10% AND OPTIMISATION 0,1'I:I,i.M|I•(;"Il•••]•.4,"ilt'id)•il''Ii,"It 

Ihi· I 1.1,1 di·pi·'di·/1 •i nlrol i: 1 7. i,in"I ii,1 1•,·ih.Inhm fill ft '·di,]g .Mlic,fri/'c'ne v grinik mi, ini.)mn' .md 
81®1011.ige· ne™i,rk.. 14 l.illy,iiliwrti•rn,(,ili,14·449' •11 regarit lo ilitli· •11 ew·ul di penih ill "ilinrnl ind t 

B>L i. ti. .„Ti, r |91' 1hl• 4/1'll,Un(| •. !1•1,1• 1•1'|ITII'(• t' g |. 1 i],1 •1, Ii. 1,·'·1 "mt.In. Ii•• ur],i, il ing -i""1 /·iii·rati"i 
min Inle./b•u i.. I'll . 11/'•I,1 /'.14/ ./pt ][il;'1'3; and illicri,·precesb,ir i'lltrlilli'il .|t·,Irl,nic. 

f·(intr.iii/iriati.in, 4·r .inx' i "11.1,1, r 1'111' .14,1 '.1.1,11 9.1,1, il f.,uiur,ible •],11.1,·t•·r].li<·• 6,•r •,1,•I,· ma,]mum 

lim..il i. r. •i,dril 1 ir t ./:/:iti,•• id 11, 1,il it In. il 
n,illite, 1,111,1* hati li• 1,4· c.,1/lirril :in•1 4-i"W'll·•l ir,In 11•, 11·an*ni,twi 1. fr,·1111.·1,n #,LI>ill.4. ri·#11|Elli·.11,1,·.in•1 
ni,im,·11:Ir, 5111„• . 111,· 1, 1,1 filr.·, 14| (:1|4 11.111·k „n 11„. |litlieg/·11, .11,11.:ih|, i·11.·/1, 1,| i.LI|,·,1,·m|r„1 11.i,„-1. 
1,/.e un :,i,·'.i n• /·ili: 1.3 0.). r i},i· 1,)1.11 ,•1 ri, id and a i,ir- 1 114· 1,11•, r !1·(111;r ,·ll dili· 1,2 11'111·r ,·lit grill I (in fig' Irition, 
rei-1 14,11 ,/ „i· 1,1 det,·rilii,11· 11„· Gn.]1 „1)ji • 1-. # 111• 11 h.nu- .,1,11 ,|Iffrrent Iii i ii••plin• npi·- 1 Iii· wh.•ge ri·gill·•t ,•iii • ,}11- 
Iii .i.,1,11.·di,ri,ir.iffi lili Ii,dilild.i,·.in il.„Ii,•lir•.-1,1 •[·Fil p•·rillil nphilli•'11 mi/,11 / 1,1 thi 1,11].le. 
fron, i•']i:ir,il•·,1 %(Al)•A•li·rl,•i•i 1 'bliti,rk Iii [ • 44-1· ·11•(1 •111Linilb,11 (·114·4 Iii[ •11 ffi·rN·Ill 1 4,1,•,|il•g 
,·ase (11,· 1)[lk,10 4,•Illd „ril, .11,·at tht· -tihal,1,· I„i,,1 14>('• | 1,·.L'li ,••dii,ili,it,iring •i•,d Ii·•1112, m ii,ding 1 3 
2/,Illh 
MANUAL INTERACTIONS MAIN FEATURES 

IL,„i•]1* at .lin timi·,·#:v•frlir••1111·> :ir,•11,tril /,rn - be „t #1'111.•Il, fi,4,1-,r,n•·n i·•i,i.ir[,·r Irirn, \1111'* 
'r,im,int,i ilip. '1:,;h ",irkiNK .,11,·Jul :·i .inlli.,111 21 'ill 
a, I,·11 " i IL:ti'gilig. 1111· 9 | in · 3,1 1 ,·i|lili·4 '11· 31:,1,1,01· | * 1 i,i n.,1 f p'i'* er *em ii·•mi lili t, ir' 2 |( .14'|'4 111,·,3,b ni] 

t„ tht• pi, | Lir,·• ;im| .% 111„,k i. 11.f·, fri,·I,ill, .ind i·.in fur - ... I.-pr r...... i..•i,„in i•# 11,).2,/k\\.IiI/ 11:indling Afirr di,irl i,qi,· r 111· 1,]•··.11,ir i .,•i.,1,1,· liu ,,.1 i d, 01'lura 1,11]MU 
4/i, ri,b· 11'· .•.t,m Ii, Ii;•i,·It. th i. i·,111,·i'rli, .Lk'll,1.1 

LOCAL CONTROLLER LMC 610 
• b,·U.,Mi '1:-' 4,1,01' 1,11.1,1/11:il.ili (·:/• 01 nil. 

ii*·r·'ii,11 /,lant 
1 hi· 1 111 . 5]0•, ill,Ii| LI[e• LIM Ill|1 4·,11 iliti·111,1·1•1•,·1 11 

• %091 M, 1,111 .1,1,1 1,11·i |i•·191 prn-irizi fral,ir ing,·Ii» 
t.inlr ilin.111./1.... 

Ip,·run,in Imil· 111'· ih»·i re rilve• ine.1/1·• from 1]" 
(lip n 

LOAD CONTROL RECEIVER SERIES LCR 

4 ·911,11,im i Ii,· il,·Mi MI"r i ·1•,2,1•ili i,. 1>iii· I 
1·'i·Ilt 'ind h... d,lit·.di·nt l..4,| C .111 " p.,1 4•••N| '|'IIi' 1·rlul .int 1,121111 int, gral'·,1 ini,·i»cont il, i. inii,·11 

"L/11.|1,01| Illi'l|1' 1|•et.nll! i. ,/.Il..1 .r,(| 0" I I. „, de", '11' 1114. , 1,11•11 1,ic r I.,1.,1 .i.in,•ii ,iperd 
1-.1 6,00 1. na· bilit,·r i .in b.· call, d i p I inm 11„ m.1.(cr ti„11 l illi |i · 1.1 r i l,·(1 „lit |411'.il], 

....1.h iii Ii.,B .1,11 4, | i.f tilt· 4.Li' •i,ir' ..m| lin.,· d.,H·-11•·.•1 -.tr••1 a 1.1-· 1,·.•111.· .1,16' IIi.iiI I"·11' 
ir, ment .3 .1,·rn' ri·],111·,1 Iii 1 .iriff w '(chm; -Id 11, ,>i,r:imirli. 01 lili i i.'p,in ni. 1,1,i.1,·r. 6 i.il i ,•,•Inill•·rand irwn'f r red inlo. retmel·, i"14 'in 1,11 r nal t,1, hrunal,Ir 

re,·i·nir•,·irn hr•Ii)red m .1,1·]111,1| ilim Ii,i•rilin•1 1/· 

1 1.m. 411 r, 11 1 111,· ck'im·c• 4,4,·r t.,U·/he ,·11'iri· 1,1, 1,1 i,p, r 
Iia Liplop.md for Ihi· ]Ii,]4 illi/Hncint #111,1,1-4 .g. . iN,/ 

pl· 1,]{·111 m.inm,1 1,11·g iri ..1,)1'Lill, iii 4, tell [11] 14[errin•10 1!,ilt 1,·ir,i,·..,rh® nul ....,11|' 11. k 111.-l illi·r '-i//11.114·. '1!14,11 il],·r.ill,)1•'Illin•i,le i Ill'll"IL 
",1 1 11,11 iwwlil 1,(,11,v 'l•fti, irlit .imi· i |luil,ing,if • iii·h all. :1•111,1,1, 
pr<,rn . rl' r,·41*d ..pi i 14||' 4%4·m „r t. 1!113'.111[ure lul· I.'./."I"• p.•I• ' I /11|1 1|/' m./.1, ' "I•. 

p „,I. wi,h In 870/I Ibu 0, *ill i. ii.,1.:69, as li,in maki. it li·,1.ilit•· bi a, ikab· er ilt·.• 1 1• .•te h, hulule. 
comp.• 1 •inice or 1, I rili•,1/1. r linm Im· r.,i k irle.illa· dip·n,Ii,ig i „i Li,u! .itii.i/„11. .irid %.1 5 i/ ,·i,1,•liti[,u M ]"thi r \•1 :1•H,i· i./h (.Iimi i•, r il. m •,-i 
lili· dii, 1 1 11•·· mii,lul,ir -i •1, m ta/,i. 1,1. „,i .idded. gi !1,£,i :,lirgIT Ill'\ i),th 1, , / n ri!. .2 
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,;1]11· .·,ti·„1 „„6.prli,1,·til of • an„11.,1,11!rli,in,·iw esp, • ial- .Igr. 1„11 lit·>H|, /il· 1,• 11 lirinrn,·11·111 ii .,1 In,L rfu•·•· 11•2.41 
1, th .i· r .111:ir, M.,m grid d,%111,11.111» .Rid 1.•,101.)/ Ern 4 . il iNbrrlle i. prilhed 111'll Jin,il p....•/•. 

|'|'r | 1 It re€4·4 (·,in '•r-·(·n 2 [> p· .f,r,Lril,Lrll•..,)]L OUTLOOK 
prolon,14 thecimm , i.m:,1 1,/i,·dilil 'Ii,·rn i. 4.ini|.in|@•rd in 1·equri· i,1 ripple· load mari,im men, M>.I·m. \FlISM:I)\1 li.1,4,kiiI (.ip,i. 81 111,• pli.11„,Li| prililili· '11.in/·4.11 1114· entiri· /,arli, irilill,g w li·n, 1,9,·I' li·•p. 

.C, 11, ed i Ll h { R, 11 t„„,1 1,1 1 , hi. L Thi,· .idilr ..in• - (Lit.@ .·11'in,·c·] 1.g %1/11,1.ir,1 rie™ork. an ai .,ihilile· Ii,1 
witi - milii (1 Li n willi ion'il 4(.Un .1 '(1 

1•ir il fin t '114:,;tli·hing l· • it·('ill| I,ruim,If·.1.1 1 011,1,•,inii /1,(•12 ri'qUire 
r'li ]Ili. 

/ri·a·../1, r,Ni .iddri·„ rmn,·· :ir· .1- i,i·11 .i':311.11,1, . ! Iii·ir |11 rie·11,21.1,11 .md .11,1,· Ii, -·f·,1,4 3.]re, i). 4 4]ilri,1 
"]ip·.·1 4 and oblat urn,•p .·Iri-,n (,ippg) 
Ulilium,11. Mihi .|ll,11 :11|(|re „in„ . /i.„le'l 4„.6 I..1 

pe 111,11, 01111, In,·1 !·lier- 1• m Till· (,1 Ille ilil·JI:lill 1, '111"· E lili„mi r. 
d.in, 4 driother illl•wirti!,[ G [fir 1.,kir,g mh, lu[(Ill,U liu· 

1 hi '·i,ticep! 01·,rn, lilliniv, merit% in main 'Ill/·till .*· 11"ul. 4% hip·h Ii.i- 1,• bi· Illtr•ille·,1 an,11/1, 11-,imli 
in · 1,„1 i·.•mr,1 i £m bi· . c rl,NI 01,1 i,i•Illi·,1,·111'li p.iral- ,!19 1,1/ eli.LT,ging. %,11,4 h iri Illt |11,'fler thu,· colurn| 

5 1.111.11 r (Il · lo eli. 101,2 1,1 m i lizarv 'riii ./,1 
iii·r .,1 ne' I, i 1,11,·elii i f·. 1 Iii' i ffi, i ·ile' i• 1111 11•,·rrn,i, i 

Iii spite of lili· i,amed ]1·u '••,Ll,ir,·• •hi· ·'.1,·m r,·m•,h. M 'i Ing 
Ir,iri.p,ir,<1,1.und.lt·ar. b .1iluinird rrefi•F·rK,d ihe LCH 

Contribution 
By Mark Wilson 

(Transitional Local Council of Boksburg) 

Lf-11•1 111 lit€•)n],·• critil··]1·1-1,|11, gi·nrra rl·I.li. „illl,„ * 

1, ili[JI 1 1, i Imp"Jt nit·, i, - I' •1•iaao 

liph.i·,1 lin,· .ir / Fir >tidion, mi 184 h rid iliti ki •·commilin Ii,i·-re'. I taliff- Ni ilie· I 

|) m.ind .1,14. min'g, ner,1 'hiri·],in hi·i,inw• / rit, 1 
irnpor:Ill. e k, did.i i 11L,· ,· i.pit'il i i +. Ci'. 11,· 1,·i,rl /1.1· to 

Eli·, (rh.Li [Ii.trilimor. / 11111.1.1· lo inip],·mem lin/| m.1.- Ii.rmen! .·hime· mid 

prat•.. In,·re.N /·. iii m.11,11 .i'. 1,) di·li' ca•,11.11 
911,lillir,·. Iii•ing di'mal],1 to+Illurilig p ak liaillinit·, 
call.LIN·id, b,·.·rrliii I .kon Ine w.,rt,will pl,in. 

% .i,1./ 1,1 ini•i|,NI1 / 
bi ia., r„'t ,·1[irliu· mi [liwil (,1 11,111:mil dili· 1,1.rnigi· 11„.; ah'·Illl·* it vt, 

1/, lf.7,·A /1-W.I 

Ihp p.qH r 

/ it|, mi dern i Ipp]' .r '[, m. an,1 c /3161/i .ibil .4,|ti irr. 
||..il,|i •ul.(i,in. i in I,w i•h minzid I id:W , al 
.Idri· + 1,1,·,4,inrul un,1. d: well:i• indIA Glir.,1./.li·».iii · 
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Prepayment poverty and wealth tariffs 
by Roland Hill 

ROLAND r 1'1 L 

A Semor Member of SAIEE anc an Active member of SABS TC52 SANC of IEC 
TC 3, SARPA and STS Association. 

Quad cat Dns Roland ras an MISI (Elec- Eng) from the Un 4/3 8 p of \Ual a id a 
MDP frorr UkISA 

•his„D,kei fo ODC SM.•ES and Mbe,/ne de=lnedslinon/h # 

SYNOPSIS 

"1' I i l' 11. lili·ir ht.1 11,[• rd Tr.in,ler \ 1,·p•,11 )/ t lit· | |i'len 
l ifir : Ii,•11 0) 1 611-liu d M 1.kii,u m 199,5. 1 hi. Sti/nui; | i,i,Ji,l ilion 

>1.11}(Er,·ipmn·,11,111,11], pri,44'rlil,·5,·1'8201 tillid 6,>1•1),1,-· lo 

Aul[ Ill,11•,11 1 Ill·,gi |)1.2.ilir -i, i/. * mm·,11 .mil 1/1,·ir |14·411TC' 4,4,". Iii 11, Reiu,d ilili 

pli·• 1,,rift. •i,irtil ...h 111, i·i· r,·141(Ii,2 11 'i , r. ./1,1 mili |11 r th•·r Irli,r, 111,11 u .1-/·r in• 72", .l i' 41 11|1 ·1]11| .111). 
p 11[ ih·•,1. .ilid 111•· i ·•irr,·-Ii•,11,1,11- i,·al,Ii (·1,·11, 1.1rift: P•'r' liu 111.11„i.1 4,4· i.1,1. I'v . i., 1.ip· 7,1 10,i· Fi, i,Fi.i·i·.1 
m,Ii,ri·,1 1„, 14- .1,11-•ihii,4, ..rd, „. 1, . Ill b.· Am„ 1 n·,1,1 { [iliti·iiI lariff .ilt,·rn.,11„'. *m,h vppi]M Kil• h.1 
Iiin. i Iii-•·,i.·.·il. iii.· ...b·„·.I 1.r „. iii.· KI'h _411)11 -Ill, ili 91"g "" 1|1.1.1 'mil p. til r 11.·r b. ail,1 111.1.,irl bil illiti·li lit 
i·.,|im. Hlli,·11 1,:11*11,4|wh lili 11,9 1 11|i·.w· „| hint|;S 4/)-"|i/111 11'1111.1//'1'- un[' lim| 1,141 -mI'li,h flin], ple 

i. rit i '11'll!,ir,· 

1 hi• p.ip,·i -i·,·k· Iii Id·,114·.mil ly,|111.1 till· .Vy,Ii{'111;un 1}14·r,plian 1,1 41 %14111,1,rd i4&11' 1„6·n ],ri.Ii.i,·• . 2 1.il 
11|Ii n·w furill 1,1,1,In ill h· 4'1'*/H)11 pt·'11 Exponent Transfer,mount Repre,enting 

i·.ilien Ii,hnic:,1,|,lail. idlfu·li„,1,ib·,i d,·lilli 
00 (M) 000 801 W 1111 016 38 3 0 10 16 38 3 * 

1/1/16 381,01)11 181!211 16 li, 180 1.* 
[in•'- p.ip·• Il,in,1)11'ph,4.:•11,11,111" d,il,· ilifur 
dwdleMV·,ihibiA:Ili, gi•(•1 ]IJ 00 180 224 In (M MI; 121 8.m lo 1.82 \Il 

1,1 1114 111,1,· id 1 11, p,1), r 1,11 .4,111:11 1,•r" 11 ,• ·1|.i 01 M 0 to lit201 [2& 1.82 - 18.2 11% 

P /Ii 11» iii.·Alod. 111,\I.ling{ \S wn,[lizg :,41,„M itill Le 

REVISION OF THE SET *-i@--Trle, JU,1 - Representing MAXIMUM POWER (SMP) 
TOKEN 110 9411' (>111!00 01)11 1,i IX) 111618-1 0,„ 16 >tilt W 

\111•,i,gli III, F.•-i t.ml.1.1 01 11(-1 *101116 181 ti, 1)(118{) 211 41 1,12 10 8 1,11 M,/h (0 - i,m 
10 (11' 00!41)2211„1)IHIHPI 01'lf, di,• k*li (0='M N. I'li·. Ii,„pr Ihirili,1 1,·/· 

g.,I.,„„1.-in,lili li-r,111)1 •1 El i 018[8 (24 /u 18101 1,24 1110 11,11.3 nA (0 - 010 

{, Il r I|,i)'i· 1,11 J i, 1 . |'hi I Table ]: Revised Set Mamim Powe, (SMP) token definition 
1,·rmir, d. m .ill I 'lle· pr L·.,·i. ']il• h'vilill,ik·i,·111(11•1110·tlwpi>rirl•ilrill. .1,·mih 

h .iLau, ·,·i.4/, „ihi,lit |.1 
60 \Illp 11 I. Ihil. 1,4.> Ill.1.!4!•Jrlil[, [li drifi,i· 

iII iIi„li·r iliL.Ver.lih.1111 I# 

l ik.·,i ..11'.,1,1.· iiI = (Illig• p,w·r l Hu I i i 18.1 Ull \,m. 
Ii·n, i.1 72 1,1,/1, i. m•,r,· rl'•Ili.1,4 Ir 1,1 lip.w W 1 11, 
0,|I|' t|| 1€ 11|"rl'/ (1·••Hi/·111* (1111, L,rld U, 1, 
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I DEFINITION OF THE SET TARIFF RATE {ER) TOKEN 
i,i- 1 / 1 --j The 61'> 1•art 2 •1.» „men, (r, - on 3.1) el,rn nil> di·1,11.·, 
'1 L -0 IDC ch i. Ii,kin linnil iii.,lil' a. lid],iu': 

rhki•.i Ifi lili fi.Id n,ilai,i. iii. 1:iriff ,·:ili, rl„· lo,• 
m.,1 • .till bi Li d,lin,·,11'hi.ti,k.n • I,it,·,i,1·,11., filillir 

r L ; 6 3 8 3 '•}k,h•, 1.1,1 n.l'willeJ %'[% 4,11.1,1,l .Lgr, Ii,·]tire im,•1<••i,i illd- 

LL 

Hourly Credit Credit Tariff Credit Tariff 
milied I' .i m.r ..1, 1.,ilthit 

Transfer (HCD Thre:tiold Tl,re.hold 

alic ilial ditini·% lili· O!11,9, i nf (err = m (crr > 0 

·111(•,11.111.· 1-1 rti cti·.1,1 1. r. 6.r 7,.rn •Ul.U|pll''llitni N••rinal •,!(·pa, Ill,·111 
(III 1,) 11'.11 kh.,1,1,1 4.0 ur 

EY w · | ' |· it ./i ·, ·|el r i' i. ·, i,·m· I g ra i n- 1,•,1 i./i · il ., 1 - 1 k, l ion 1,„ . tb. t Imilr]. 14,- it iw· ' : | Ir.in,· 

b r - iiI M h in·(III unil. m· %211 Aegall,i· 111„e / 4,11 111'{ 1 m frl'(·11.1 1.- l'ri,·11,11, i (,111•i ,!iun fees 
I,ipti 'thi •,in,irn r.. 1111···cond 
rce,·t.·1 iIi·]me, I lu· mdit [driff 
tlin .]Ii•]d d m ;[ %dll, 1111.1.1" i 1• 

Table 2: Credit Control tariff alternatives h Nall| i• i·mil)|L·(1 'ir ..i 1,]• d 
1,)in|nul.ili,m. i f 1 11 1 ar,(1 (1T uitill·- 

i·i" |i· :ii,•i ili t.iriffr 1, be in'"•1 1,1 Exp. T.' Transfer amount Repregenting 
DI 01,1 (HI (WH)(14* i„Ill)16381 Il.Ilt„ IA,383 (0=om 

rhe i·\11,111' 1,1 4,[ 11 1, n. 1 1. I prO· 
¥1111!...1,11. ,..„111 It..Lk.,gr -n.bih. 01 1 UT [MI (}16 -11" . 00 18'1 211 -H) I. 1(,t.83 9 - off) 

I hi• . n.,1,14· 1...ul. r Turer, I, 'll•pl' 11, I,1 M I80221 t„(Il RIB.121 11,0 I(, 38$ /\ 

'lu 'din, I,di ·1 i. arill.litul 'kim 
MI]lif .DI,•/ i. ,. I,Fl) 10 I IT (11 't]/<321,„1112,11621 1/1„ 16*,3/ 

Uum,qu'i. (an FIT a [4114 \ - 

Tulle 3: Set Tariff Rate (STR) token defiuition 

i.'buill .r,ir}kil,1,(1 1/1,illil·|,Ull/#*g s\13> 1521 1,]re. 

1, a,id il.•li· of i,Tq,Ii ili,·,ilii, ie,11•116 lili: ,iiI. Leakage current digaay 

1 1 1 1 1n 
C r, r C 1-1 C C 

'·'i,illi |iii I•ill '/ ./r• 4„ Th'· "I 1,·r ,·i·,Ii,ii,i• li k\\ 1, 
1, a.i·,1 m,·1,·i. 134 i .,11'4· 111•)*t, ing (·|1.I i'gi ' [Il i nv ari.,1,1, 

Warningof immineattrip be an ]11(r•»r. Ii•i·i, ., i,•n-in„ri .·in thi 1.,illf 

1-1 1 1_1 L L 111, mi·Ic, Iill In, r r i.. i,ill-J 111, ;lminml i 1 1.M h 
1 11 lilli 1 11 

I " 

Trip condition dgplay 

1- 1-1 f- 1 Fin -1 CO_LLC' L L LI DC U. C / 
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1rhiA h,·nniri·j•rred; hi, /'owei ihilif w ),Wi>'Mi Ii,Ae·,1 

1 
rir - 1 

t I *DL 1 11 i r n ri n 
L /7 D 11 J L LI i L HODO D 

€»sh h,·.,·,·s, 2 MA MIR·•in,1. u.:n b,· dH'L.·Jr 1•,irn •1.e,· 6,/1•·i, i•,•,·rewei·,A /9 m PL' lime 

nont-r h 
1 1 11-1 

1.1 -DO /O.D J 1-1 1 C li, 1 r 

\,mt L# 1, [rt·,11 ilill|. .ill W..il „h,·„ I i |, k LIm 1,1 P-i.r Mii,dii,id 21// 
range 

Cl El ' C 1 -1 1 -1 n 
1 1- 1 

i·•. U U /-1 1-1 ·I'lll•}li;dil, 11,11",rtall( fi·.ili,re,'lial>h·htlit·•11•till 

(•1// d)1:iriffll'll, 1.1••1" 11!•1/.bl| r=,·iii· h•im thi Ner thra# 1 limit 
111•01 1 11 "i'li•;116,11 411111'ii •1• t•ri•1• 

Ill 1 i n n In 1 1 
mibl it·A -·11 k ri:,iN,plie(1 k dii· 1.due iII 1- 1 1 1 \CT it hi·n i I•p roi.:imi,·r,Ira• 1_1 1-1 l_' 1_1 imiri, rimr, th rn Iliu• 
t'l thr,/1,•ild.•1'Iii.,i"ifin·ilil,ig·,i;•niultili,·i[ 
lA ivilt·iii•·i.ilii, n] F. 1 1.11,·,1111•·1·411,9,1111·r din/. 
rn•,Ir :Imn liu I'th„..1„hi 

liadition:,1 -lip t,irill 1,11·14:I,1. i!,p[, .. iIi h F„·„ilkilion 
1 fidi·,74,·,im.,4 AL/n/A-ri•i,inirmi·,4.i' diorilm: to pirk•(11'· Ii!,41,·1 .-hil" irili'ral, 1,L"dili 

ifun i• [lit· 1.111, d./ i .i•.iiI.@lile. 1 I» i• i i,mplit·[i uni,ic 
(rr-tri -1 1-If-! c«in M u /1 p.,wiwill meler I. ·.„1.,· tlie jai.„.i i m be 

,- A L C C- U U ""P'i'·it •int,11'·1•11.|% 'I'hi• meth.,di i, i..„ pr.,pri, Itir, 
Ii'pul,·„li·,1.r,il,hil i'/ rF·,i,1,1·:1 1·eal tini,·ihi(/irb./ 
1.·r r.. t nk li,re.· 1 6 1„1 1, fi.t r. :irc i·i• „irri[ 

An edited transcript of verbatim comments 
on electrification 

Councillor Xolisile Marna 

• •Ir.,re i,]••,·(1111:1• 1|It·r,•12 .,1,1,< 1 !,1,1,1...111.11 „ill hi' 1|4·Vi,1 .Iti„Ii: 8 z Inn,-1 ,/I·nVA N) il[Ininali' hing,·r ind 
irri,, Iii. 18,1, 1 i r·Ii,i•·.1 ll,·,-lins th.t n·lia,· i.i ,in.i,L lunil ,„.1 li,i,;4„/ and ,·Ii, ii,·i ihe av,i]1,11,11,1, iiI 

riti, 1,1,1 114,4.1 '% ill lk· 141|king :,1.,ii,1 lir, p inw·n, M#. in„DI.,611' Und *Li,1.#. |,Ir '.1.Irr -1 r, i¥. 
1[·Il• 

( j,i, I i.liin 1,1,1,11.·. 1 h.11 %%,· Iv [}••r 11 14·,lum 1,1 ,·11 „le .l /> •il f-1111]rwnr) .11 l·Jinrmn[J· t (,·1. '1hrlli,••1;.i• 1,ni],4 1 
clitinial'unil{··irill,iri•·1>.1.11•,r,••,re·rl,ptill,Li L, i,ni.,·\.,1.•,It, %,1•11 pilli,in iw·211·,·t,·d tlir lii,11•·111,1{1 

-,unb m mi· Ii,r 4,1 k• 11# :1 1,1 n.1 1 „„ 11„.ti u,-11 •·£,i·Iii : NA ., 11,ir j .J '71 "emfi.Ir' n, 2 11 1 w· %1,11 1,1144 11'r· 11,·.·11",1 11• 
rour,lui· ri'•illl·|lh·.in•11||411 •i·•·111•]|dI,·r]1.1||i·„p•.111.Ll •1)1)rb, prini(|Ingthi·ner,•.lri l•ilri•o •i·ril, i·i.irl,1,1,• 
ht·.Tri'ng.uidth./ i,e],r -fukrn:I'i.,·rt, i„IN· -in Iriril. 1'11/,„iri,-1.q·h'hil.ir,•ing,p./ti,lili./.r 
.Ir p •.le•, i„lir :Ifi.Ii...11%01'11 'frical•. 
Pinrrt. affi·:·t. mnlion. iiI 1,1 1,1,1,·. Ul,· n,+r,h „1 . line. 1,11 .ilinalll.Int ,]il.Ii. p, i·I,·ri·111 i.ilinal nli nt In,1,1 Iii· -ni·n 
fAt· ir, rur,11 •r,· i• [1 i, 11•,i mer,4> dle J i·k fil ineon,f'. li' 1'-r rl·•rn, ih .ind ew„ m iui„ prid'il or#Jii;,1,1,1•,is 
I hi,11 'Irli rn]11» •inwit• li .,11 .1,|L|rt :< •ilii,·1·1• Ind • • i• 11 r, Mi•lil lii /„,•.•,rel it il,·g+,1,1/.i[,i,1,·. 1 i.• ni 1/i l 
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duil w. 1]:M· a il ·liale mi,1 r i mill• It 1,1-nul 'i· 11./1,·r iii the -·,in·h luci»t on 
44 1,11,n i.rl,•,s 

In ourni,1,31{·,pativ,· liu.pa bigprublin 41[hri·g.•r,{Ii, 111••· 11•· marrili nf 

i,]toilic· niwli, ip:Ii' in 11)96 M i.' „f iIi·•i· I. ipr·rl'· 1. lilli, IM 

ri·[ain,·mihi·,4,„fiuairli,the i,uNfil,nd•11,·Ii':I·r '11.k .,„Id br a ehal 

1* /1•,·ri·Rim. i·nn»l,ini·il .i,1,1 n „1 „iii,1 f„r,·illi,·r 11,r ,·,M '1'49· 1'•i thi· iii·n i.im 

(,r (1(Ii,·i • „tiinmer e/,1,1,1·111( ri·Al,11 or /·pri i, e iul] L].1/ I lh. 

4 r 11• (1,>1, In ·11"pirtmir Lhi. 
11] a „in 11„ p.]per 1 F, 1,t i. |i,·[· 11 : ir.9,1,11,·d ] 1, ri· .i i „:, v. 10 1, pel min | //, 1 hat 

•(idn·,• 11,ii,i· 1.,iu,·p. Tak•· [•ir ,·•.Lii,pl, w.,11·r larill. hi piriple· 1,;i„· .111, red 

(©rt,ilin "1.1•,1,1%.. i."1.bli·lai](irl %,ax g.,·ri 1,1 ni,i ll'mi |le "lor iiI (rimi· Pe. 2 
21)(11 „ji,·r luriff ·,trli# im whr il,II- 1 ['f 6,r.[Iblf wa r in 111rn· •11 m·ral lime@ 

from th,·. u Ili,rr i•I n•,11 Cir. Xalisile con *uniplior, 1 ndi r. 4,11,·i liun li,Le. ]ilai r,ir 0 11' . /ri„ Mania 
4 „11,4 III (un rull,i, r d .• 1,· r,·.i.· ·d ac i,idigh „1 1 11 „ r .11]11,1- 

rd bi.imi·iii 
With 411·re·,1 ri u,,rd to,·11·i [ric 14 (v,•1 re, „w ·r, ri· no lirl,1, ihi pri 1,1,·/1, 11,1,1 „ 2. ar•' i Ip rien.·ing wilh 

r ·gal·il Ni .,·nice. 1 11 link 1 Ii· .,1,11] 0,1 h whi, h 1.i. li,·en 
1 1.ge·.Prl .,2 thi· 4 „1?Ir re„„. Idll ININ ou, N „i„,1,(·i • 5 

lime rr• 4 r· mill·i· 1, 
els em·10 1|11) 11., r.. 111. 0-:ted m i mili[ municipalilieN. Thr p.per at Ill•· Murni· in 

I hi· 1[·ilin, 11| / ./i· i 111•· .(a 1 Ird Ir.1,1•1,·r y i I „;11;(in. de,iling „i[I, w., c h illinge. from /1, 4 1,·el rilit, plill / |1|iii!|irrmori' c|/1.6,1,· onimi'rli ami ....1.irilt' 
•li'4, 

he· 42,1 3,4 1,1.,Ling pin,31.i",1 1[ir a •ingli i ner" 6.lie a. 
Ili.· pri,i),W turit'A in thi• p.@pi·r. %,hiehan· de.ignrd ki 
1. i.1 -111 Ii,moi],iM eq, 1. in 1, irm' or pr,4/Ing 1 i rh,· *prille iarill i· 1,1,1 lf.1,4.1.JII> l'uwrable· for rh,i·Ir]An 

1',im,·i. dihi,ugh lili. i.pe iiI tnill h I„ i IM U.t·,1 in Ihi· {,ini·/1,81, m % hite· Pappr. TIii. .,I[i./ h,i ilir pred 

1,1 i m{·]u.i, 1 [hink Ili,11 i! i „/4,11.11 ile·>irabl'· tor a 
ran™,1 dffird t„ F hir rli·•·Iric]1, .it :i high•r r,ti· 

arim]Ini•Lb· the hili,rr riquil·#ni·i'[. Itimn 11,·r•lin 
ri·(Ire··,ing ilii· 11>,Ihin, r, / 99• p.1.I. ,"id lili·(·,Irren' be pri,dent .11 11,1. 1.igi· Iri :il•,1 11.,Li· privii.i:,1• bir liumr, 

[mir id in,·li·ring / 11* 1 / emI L,ill¥ (he Ihirr.1 an,1 m uq 
trie'li vi,wr rn 'i,wl \tric:L. din' 11, Mi irri ·ill m M>,114· m.1 1 ||retiw lid, 10 •rll, lure. ] Ill' i mild unli 11,· Imple 
di'mi ..ion li,i the· pur p e ol MI'irih 
I ertamli. thi· lu·,i ,1,4/4•; r- rl• 1,JA lia,4- 1,} 1,· ill., 11-4,41 11,) 1.1.hliwR%,- w,1•1 |•,W i.1)•9/ i f,!,41!n,•,Ihil}. d- i• ,+44,1 
1,1 [,·, iII m. i Iii· , 1,,1,11]1, 4,1 11„· 1,1,il, i ]Ii in •,11/ 14,111,/ nianh the i.1.i• „ i, h i i™„/i „,i/1 „r{|[1111:ill i uilimi·,, 
l'hi.-ild 1,04.,i .„cari,·Ii. i·i ·11 1.'.14,n· I.ir„.Irll 111111••»m 4,11"lilill,i 111•rin, 1 ii'lih,••nyll•, 
period„r il,·i,111,1 1,· 10, Illilir In ...:,1,1,· frl. i ·gi i 
4 re·gion. Th· q,iew'in M. Ihi·ril,•i,· i,hi·lher nin 1,·dh· 
Ii,ili. i l li li·,1 hir i .11·1, il.,·i Lill,ti , (,1,1- Ill 

It lili ./1..Ud, ill„ I„11,1 tb, 11,]«,|.|. il.pl,14(•. 
I *r,in ·Li W.[di,·ka: 1.11 :40»iLli· Iii Iran.par,·ut le lh, 
06*·rhalll|. 111!. Iwwch""•W> 6,·rn ri-· irr·Iii·,1 •,„1,[i, T|,111 i„,1,1.41 ••·r4 ili,Irlv In il,i· U Ilit,· 1'.ip,·r 

Uieur,11• LII •14,w·111 'LI'• wq On|>1(•11]1• Ir,/ : 
.ira. .rre 014·,4,41]1]n «·rfuri, 111'· •Ii//1., 1 a 
|Light·, prop,irt„,„. It [he I,LJ„,111'1 'if w...lili„ .ir,· Il.ed t„ 'r-[i r,Ir, 'i,· hi ,•ril [r....]11/,Lrl• fr•i:,1 111, pillilir lor·L• i„Vin ii, 11, 1116„11 .1·,lin·. p 11,• Ii ,* large. 111,·11 -11,·1, "i de/,al,!11,1,1 u 11,1 4,91 i·.Lu •,ii #·.th 11,/ iIi,· (:w·r,in.·In 
urb,wi ,·i·nir•· I,•lit,1 li,·,14 fit it. pi,or li r .ili:,ili„,i in 

I -q•· 1•Arn ;. U 11 ,·,i/,pl,·i / • 11.,w , 1 11*e 11,14,11 c .·Inre inl, r 'hat 'irli i·, u ill | •' il,·11'rmirir· 11· 1.11 1,•i••11,1,· 1,; inur 
•irh u L,/· vera·nu, id wi· Ith, ii.,·r., 11,· 1,ie•,iny, 
mii,1. h,„9.1,·1. lic·,1.ked 1!,01,1 111,· •in.,/le, 1,2•• 11.1,1 011,·r 

l'hi. < 01,1 lie .i :,iril·ailiciian. •131,· questili,1 4-1,1 1,r Lurea. i.hkh h.n i· Lul„rm.,12 ,·1114·men(. thal ,{i, no[ h.1 ,· d 
,,48·,1 4111't·r thi. »1, m prup}.i· 11 +Ii .t"".11,1. i.ir. 1 heh I,·wl„f Iii(Irt·hih,!11. i-·r. /, <,16,1,1,0·d 11, n, 
#,m],Iliki ti• 11 i inkllip•IX ..rkin.. Br,)i,pa[ DIE[ for 

4,1,1 11- b.·fit f'roni [In- ri·h kir,11 mi,i,re.' [hi i, innin:,Ii · think i '1 1 4,iuld u ki• lib· 4, ]il'·dp nn 
Perli,Qi. 11,6.4 n.,i, ung'h Il.Lu' Li• „kerbi„&'d IN·i·.iu.e n w,i,/1.1,1.·d •itp['4'ri N' 11,1, di,i [firif·nl hip'h,·rriti>r,.!94,11 
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ipprrel.iii· 11 il thi· ,·mi w.,·r• anil ni, inb r. iii *bc pli|.ID· Firiall. 1 1.(g.m willi i ii·f·ri „ir li, <,1,1 hkli, . 1.1 1 
„11,11, 1|11,1,1, id vit|111,1 2,11„ unith/11, d,in·lin (hirik I .1,01,1,1,·ridwill, hil,in .@M •.'11. I ,· .ful,i. i] 111 

.„.Fi.un ng 1 ,·in.il,i. „/li th,·,1„,ilment /,i·If Ihe> m .· 14„rld 11,4,1 11„ In,1 1,·,flk ,1.i, • „. 1 h., Ii, ilie %„ I .,L III, 
thi .int·lli.il •ill lir giffi·'irigilire,in•1·(1 'e'l,C . i·Jeph,1,11 (·:rn Iii·.,iwil, 1,in „m i,Ided hi 161.1 14,1,|, 

1 im| ri·wir \|,imi:il in lib [„111%11 41'cm, 11. 

Holistic substation asset management 
Peter M Cowan 

Ray Neale 
PETER COWANI Pr Eng.. M.Sc (Elec ] VISAIEE 
Peter Cowan is tre Maraging Direct¢ of Rainbow Technologies Pty I td. a 
Specialist Electrical Eng,neerir) comnany 
Peter started his working life in a power station environllent ·noving or.to sub•ta· 
ton design and ultimately spec allied Invest oations with Estom Ke started 
Rainbow Technologies in 1989 n Gauteng ukimately moving le beadoffice to 4 
Durbar in 1096 

Peter ros a HasterG Degree n Electrical Engineering ar.dis currently studying Icr 
a Doctorate 

RAY NEALE - \4/roott Power Systems Managemen 

FRay is a D'irector 01 -he Maroolt Flold ngs IFty; Ltd group o' cc/parie' arid tah 
worked in lehigh voltage electrical Indiay for 26 years He is also the Cienerp.1 
Manager of klarqct Power Systems Management i Pty Ltd 

Ah Rm, N'rate Ray has a tat,onal D© oma In Electrical Ergineering from Pretoria Technicon a 
CIty & Gui ds Certificate 111 Quo lty Contro and a [360mm degree from UN GA 

ABSTRACT i[Ine )),·rl••,1. /]111 1/i,!11·1,•111, i·/ r·t,•r 1)i•Ii,rl,·Il[,/ 1·i·,il.,•c 
I'•i"i •'#9 ''i'"r .1 1141'.11,"111,1, 1 .1,11,111".IM,·1, ali.1...11:11.111.111.1 11". | ili,]1 1,1 thrill= 

Ii'.·Illik/li• i t'I•'/1,N| 11• ..91'| In Irl /1,114·!11 
pnrn, i,111. 

dri' 11 in.Lke• lil /1,· •i ·f' li.,1,1 -•,i nd H 11,0 in 1,1 | |Ii Lili|ll•Irl· ir' fu[·11)' i. ill, Ii,• i·. 11! /1.,iri Ii,•4·.111••·1•1 '·i•111•i:,1 

14'., ,.i,0 ,·in,pi„,·rir „irh iii,1,1,„i·„lin, 4,•Mt„"10. 

..i·d hir. •Il,·11 1!.alili•ill. lullifi·':r'i.hil .i...i- | 

m 1. 1.1,1.ri· ./1.1 lic iIi.· firinil ' f irri hi·limd ....1,£ 
r»41'le. 

n.,·in(,·' •prlli. 1|l.il (Iqi,i•11•11·111. |11,1,!Ir·atil 1.imili l tim nii./ iri. li•, ·111 ·1 l ith .(11,·r 1-k i lin 1,1,· ilill• Iii .111 in, Ii[.Ii· 4,1' rephi, ·int,il. lid„mr .Pri, 114,1.1 

nic, 0 (h, r·(.r ,·i¢ in L hi, 8, & ,•muri. 

BACKGROI?ID 

1 I illi| i[ 1,1. 1£,I. d 9.lilli, ....1. Re L nh 1 1·111 ,·(1 
.illiltel'.111 p pril|L|lu· \1./.1.alli. prill•nl,1... 
11,- L. i].in• r .ill 4, il,ir linre.ilid,ill h.-·1 4, i 'lic prirm· 
Ir| h.,1 4'11 '43111, 1 I '| 1 'L.mli 'ir, wi,1,·1 (1/ 1 billi,•i.,11{•\) 1„ ing 14,i,·al 'Ii,qi,imi.,·d lind/l 

appr-·11 b] 1-'1 1"111.Ip 1,1, m "111 9 ni,]1115 lead t> a 
i Ii.,1 11,• i .ir,·.il.„iiI iii,i,·.ii, 114, Li ,£·ki• 1,· I. .LI,1,· Iii 
iIi'Ii·, 111,i , ".,inmg-,illi.ilifi, 1,•r,[15", iii Ii.mil 18!i,iki· 

• 4 41"ti|Li,il lia,i,1 U.,imenin,·e (,in lili, an,1 will lilli 
P"'• 111// Ii· i,• .(il 

•14'llill·nallit· pillili.np|]i •ir lili·,4,+13*in· liN'.rd i,i, 11'iii 
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• 14.inin·i] ./..'/.3/.· I.1 ELECTRICAL CONDITION MONITORiNG 

MEASURANDS 

CONDITION MONITORING PRINCIPLES ran Delta: \1, 1-,irr. 111, r.,1,4, •,1 ri·»di i m·, m m ch, 
'ini| i. m idemil' r·Ini//·. „I (hi i ..dillim uf .liq,r,le,1 

p lan e. 1 Iii Ili.,1 m.iiI.nion wh 'r.id · 1 i[J i inili,·.iti••,ini, pti·nli,lf.'lur 'r·.ll' le.,Ill, | (le, . r,Ded 

i•·.1.t.mi i· lit·ing 111,· in,L·r ul lhi· cl,i. Ihri,·11 1,In I),·IL, 
limil irele»Ili,in J"i, a|11'i'Ligli .(IN,i ill|ili·:.illi·7(·" 
IliN[,)2'•,i.,1,11.·wl].lf,4, Cinlhdhi er,1.,1.·d OH lint 

|.h.,1,·1,·I;.M .,1/./1'•m.•1"'(|· 11.,1,. 41.lillir. 441 414',1•11.1• aid(Ir,-Imi· 1'1:•ir]1(1„r,11,·aM,i·in, n . 1 ·•im,I.i] 1.•r 
'D -i·.@1 tri·nil |(,4 1)•.i,·i facli,r• (Ii,i,ti·r I.1 0 i•,r 1.1/i· 1.Ll , 1)| 14 :]d' 1 (Lir· 

t./.,nl,'I ",11,|i|illrill' .il| lie i., 11 1,• 41• 1,·rn,ine 1 /|1/ bir ',ili,e·· 11·M• 111llrl :@|1(•111 •'•) 
Ippri,pri.I'· I /'iii.· Partial Disrharge: \1·,1.,Irt' 11'r· .,i'mil iii,·Ii·i'tri[·al 
blii'li,·, h' LS'm ')11 i·|•,·Iri, i]'•i•ili•irii,1]1 •Ili,4,4|1|1.,1 1•|lilrge gi·ni,liti,j |i, i,il,1, 1]1,in i·[i,[r]•'il Ii'·iiI 
11,••1•1Ii, i 11 .·(ill,})1111 nl ],JI| | h • 111 | h, 1'.11•.| rup|•Ii 1 LIli n | }1. ·liar/· |,1 [h,· i .Jlh i Ili,• ,·11,· n u,[lii,1 111, 1, il,1. le·,iiI 

.,1 imp, 1,1,1. Glin· hiri, d hilli, 1 92 ·i• .in,/ 1,3,„. 
TERMINOLOGY '11,1„ 1 1 1,1.E •f 1{10 in, p.i,„.1.iiI iri.„1.,i„,„ 11.I- 1.. Ill· 
Mean Time to Failure (MTTF] 

1111, i• iIi·lim'd .1: the m]11· IA.*'11 fur thi· i ·i[Llipn,inl Iii r'I )41. il,lill:, li· [1]r n +Ill'. I·.i · / h i. unih ·r• d' 14 1 .1 ./ 

4,·0.48· i.iri· Il'i• tel• I 'Lkin il] ill i. f|Phnill, in m Inmilating Oil Analysis (Dissolved Ga, Analysis - DCA): 
\I•»Ini • ih, 1,·I•il) (1 U.'ki' in '111. 1)11'ing 1111'm| .Irillig 

Ilri· w. i ,ila.Irripfue .11 „hi (|Ir, M „,1. imi[ d I E, 2,1 l,· 
1,·ilium irip lii'lor•·,m,ige ..1. inicurri·.1 

f 1,·r lull. (1| 4,·linit /,/ lin· 111'%'111• .11·.. •I]I•·4• r. Inim IIi '· .1. ( r bring [1,·li, 1,11 i n iII· 11,1/ 1111,,1. Ill• „11 h. i„ 
a "hi•,wir'• P" Lit % 1.·•i. 1|11· 4•1•5·ri·n•· I- ." |'>|•11,1 i.'| Iii· 4.4.4.1.1 Flit w |„.ri L]w I Ii,„ r.,t,·,•111#1, .i, h i,* 

1,ir,lil...11,4,11 •.Lili'. 1.,|i,ir:,1,11' li./ 

•ir •ir•brilly ri'1,1.11 -i.·lit • 11111:11,1,·r,1 U ill' il-,111.·"1 1111. 11.11, 14. "1111(· M., -1.-1. I„.11,,111„· (it 111, 1, ,„· „11.,„11 
1.Ligth, 11,].1» 011,1,1, 11.) 
rh,· oil,·11 ,[,1,21„| E U.M. m„: i|,1 1,•,1 iIi fliqi·,iti:,1,· , 111.11] d» ·rih of 1 Ill· 1,11,11. Im, 1„ihi·r 1 1,•Jh„„„·1 
'r'll 'l-/ 1 /'ll |" 17 I rl]) 1 / .1 1/:ilill,irm.·r .rnd ., 1.@1.1 (01,)11}rn, i• 111,1 inal. in,1.1,1,101)!1111 . il• -i.,1 ifi, unl 
-1.,lilli, 1.,illin·. (11,· lul, fuililli h;Ming i .1[• i ff,·i.·„I '11.!.4,11111 -11'l•,• ((11·1,1,)1'Lig |.,11|13 .11,|• -r•·,111·I 111:in 

Restoration Time 
Inmllaling Oi] Analysi6 (Contaminante: I ,•r, 11'41 „„, Ilib iii i. defini·,1 » Ilii' (i,i•, 10 1,·-14•n· 111,' 9, ilm,·in i i a j 
I,ilii,i.Lian iii] 41[ gr,q•Jr. 1./4,1 ir,imi wi,ilmgordier: ed pil I rk inl. -iri,·,·. ilie ,·ID"11/int. 
[Ji'·Ii·,1·u /1-/]1 l iii,·13<,ired 11' 'ill[.i.r· 1,rihikilinin 

[| 11'1[i, ri·' 1 i.i· •ifi,i,·rheail K. lilli br flk |til|" •|44)11(IM LI' 

Uni.) iii mirrith. (r '·: 4.1,·mert iiI pow, r t ..1.1(,imil,) 
11 11,•r ni.ill, inwl. i.t hf· 1,·•:.,11 'i· lini• (i 'll"ilil i "i· al 'pi .1 ".11':211 11,1,11,1 1,(' gr, .11, r 111,1 1, (lk) . 1 1,„,•15 iiI „.,1,·1 

111., 1.mil). n, i.,ir Illl•·Ill""· Ti' "·I'•Ir/r li,/11•11 il:,ri•,i' ,1 'I 

r.in,·Ili,in il[·in,1,11/1,11,1,•in lin·.Ad.i, i.l irili,Ii,·'.ill 
m elit id,]i .reat•·r '1£,J, 31'10'41#) UL,1 4 1,11,1,11' LI"|i 

1£,ali.,i,-,11, 11,i. 1,rof• - i- n„rinaU• n,·-1-1 in h,Hir. r.,li· 4„1/ .in,1 ,al. r ,·„,I„,ir..in'. 
Insulation Resistance (Megger): il.·i,4|LI,·. il|i· |)1 i·,4.1 

In .1 ililh·ri·li• 4 11% irenmign[. 1,1,1 ri illu ir,4,·dig;L i"'· 't]( 1 1,f 1111· Il'•Ill ilil 'i. \ lili»lill i,1 1„NIL"iliti•,„ . 
Mr- i ri·,1,11·,11 t•• ,('rn„,k I hi, 1·1,·Im·,11 i i,lilll |H .1 9 1•,11,·111'·1,1.,„·,·„iltillili·€11)11-Ii,ir 

Th,rmal Scanning: 11,··-m·i·. Ihip r,·1.ilirn i,·ii,ver.•i,ine 

Uni.,]kiani,·iIi>in/,1 h·. 
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LltraBonicg: •lea-re· +111],1 rn,imdi,1|w hi,man e.ir li.ind· hur' trre,trn 

Rh uwagri· 4,1 .(i INJ ,Irld tr., Ling. Norn,;114 c.,r· 'Ull. I'loor arni trill,•hir' |1,41!Il© 
1//'./.ill.<.I'ndi'+Ii'I"I' 

Frapne, Regpon@e Analya (FRA) 31,11*,]ri·+ Ilil· 1•11·r- 7,i••VIW li,i•*i·r.,v" 
Ir,(uil-·In/.1.,rfuni·li,in",ir,ir, ile,!i'•fr,•L/,1•1,·Ill iii 11/· 0,1.1/. 
treqm·ru·' dommil] UN 11·1-·ilit'(rr·rul,ii,i,Jili,inlion' ill ill' Illi· 111,)•,· 1,•uipmi·lit h.1. Milm· flur,1 i,f Ila/6 

wn' c 4 'r,w .11, ini ..44' i &,wn.y " '| -i•i'| 
Vibiation Anal)'B]81 WI 1-Ji '.11.· 1,·.,41 i d' . ilir:,[kin in n,1,1. iu.pi·Nioi'. hi, i lipli" un·rh.m/'i,1 1 ,·bur], 1,/I'nl.. 
%,mi·,in. Ii,il•-IN,11•11 bearm' 1:,illl'·i•.111 •••,ir• Switchg e. 

'Bil'·11/·ar ,·an M'ou,I bir :1* miwI, :1.·it] 4.i,| 1:w :i'iiI:11 
Physical Inipecdon: Prolial,1, liu· Ii:'41 11'.1 .,V.,i|.dili·. 11'ell 1 ,% 'Ill/•In L.. 

tal. 1,1.4,11,11 1,·.lj. loi, 7 .,4 1'1·11111;,1-k. OH line 

v•J•pmen| .,1 hl,•61111,11 'll" kilhe modn. p+Libla€·11'- ASSET MANAGEMENT - CONDmON MONEORING *=111/El!1•,1'ri,i. i-,·1•pli) '1'11,·mi·d-lical 
Prelent Stam. 

1 ·indifi•in \I,irill-•g in 11.· .·11·,1,14·.11 •·•r ni.im, m of "1" r.ilioli. ail,lit•r i "i,dili•in '11,· rl•.·tri•.11 {".1.• 1. 

i,lrii • Iii -irn 4 14•'tric·iii viliph liti|,1 1,4, de/„·iIi/111# i,t, r,·ill'iri· mainlrn-•, di·p,·1111;n, un mn|,1 1,m unil i hi· 
thi'ile,rr,1,1,1,,1,1,1•1,11. •|1•,1,11|d ililigl· inini,|./ in#* ri,·di,in, r,·qi,iri·.11:Nnt,·liane, ilip·nulingi,n 
re·r..1,1111/ [If 11411 111,1,11 1 h.mall,1 .1,1,1,1·11·1 4, iii w·.irk ,·"IN'dion //,1,-*,3,1·. 1.-mm. ili| 1,·w l 'ti ) 
41 i..,11 ·,1 41,1 1,4 I,1 ·,In,k .14 8 6 \> ami infi.1 r 11 i ,•ri; of I'lle,·1•peataT,n & 11,111(·r '11.11.1, fe,11 · 111 imitarmr{ /4 1• p 
i'lilii,ur-1 \Il lit 11„ 1· rm n il.iring 11 · 1,1,14„i , 1,4 i· reli·· ialk r,·1 urd t., ihi· mnmt 01 r i ip,·rati(,11: aint 11•' Imigni 
-.ili, p rn ,I, 1 1,11,1- Nig /fu·,1.1111. of el, ( trical i ill, •litne,11 „,d,· „fli,ult- /·iri·,1 

l./,·I MIN'F b.:ir.ninil 12 irar. will, a liU,our r(Mi,ra· 

• 1,•,pe·|i,F·· |0·- i,Ii,i·,i-a,Lal,|i· 1]1er ti,ni·. ri·( -·ill bring t,i,,i i,mi· (ni•Ii· 111.,1 n·,1,•r,tion •nr •"11(• •r ,· 10• a: 1 
iiI .4 .11„ m;. 11|114 -,Irn 1,1• |im' 11.11•Mt„r|li,•1 :• ]•11,|li· h .ir tor ini·lul·( lail swili lig, ir /11 re :1 N re lrI'lli': I 

lurt " . !bir· 11,i, 1}·Ila mimit.,111.0 \11 of 111& ,n,„h,1,10. 

i un' ro,wh Ii,in "mnifiri 4 .4 411·rib , "·r .Iw ill I Mr. van ini 
8 1,1,·mrm .,1,111,1 4·fit·,1,11·111·„ ilt' m,mil„ring Ni,1.'11 trin, mi · 1,1,111, ·ali·liard, ler,41,1 • Arn· 1(, r|, rl ria,1 rh.,1- 
1/•Ii,Ill•Ilic ilrl· (il Ili./· In,dill,·rilil.ippli.,iu.ir 

hilirl. mati,inbm> an hi· I·/.i·,1 }iv Iii» Nf ./·id 
\InriN| h'f,· 4,14,· 111,"Ii· 1,1•·Inimfiere. 

On-Line ver- Off-Linf 

[••1·iII|*·lili·ini, 11·,·111'lili·-4.irn·,1,1·1„11'gilil •11,1/,4)1•11,ne.isln·'i.·n•4.•ilrri.Ir·Il·.iring[ime.,in,1121 

41, |1 1,1.0 U K I„n'r/,11•,•ilii·] i„ie li tlk: 6, If Li[14]ne ..:L,1,1,·!111·,1. lo,1 ni.ilii,i.irrn i,i,db·r ri·1•i• >u],pli 
1,1,1,11/,rulg ,; £·.,rried -1 1 rt··,iii,nik i·ninigh. iII,· iliffer· c·r' il,),4 11·•94· i In, .1.1,r·· ,•1 12' 1,1,1,•iti,n,w · !,F'ili in" u, 

i·m·, 1,I·t'Irl (Iletui, 1,1 i·,111•(·. 111,!11111.1. iher q./1,11 
01,3 i./.h i,hi· i· fu•t ihilligm/ lr,·/. ],1·•1 1,·„(It)ing, 1%11•i·wl In,ii,Il,ir<-·Ji• [i/ fr, in ari,1,1,11 't tr,(111 1.,1{J{10[10 
f,1,41,1. 1,•I,JA.n,W ). Il„·„1)* Ji,il. Illino·. Ili,u,1 i i. *01!le I ir ·d·®i„i· lili·,lk,·r. 
fulluri taki ni,inth. ar vrar. 1 , 111+Inifi· 1 1114·11,M·lu·k, .ind Transformen 

the ni, d te Ii/,nimp mar 1, iequed: 111 11, .imIL.i||i L. I•,ini, r.,ircril[. Ilic laigeA r.qi,ful i,i,11.i• in .1 qi|, 
wiwp·u «in hit„,I. u *imn Nig Irir nitice lliu,1 10'4, of ad·d .1,9·(.. 
In .,,,,t I.- •,1,-Ii,i•· •/ 1,•inw Imi•, lir'w·11 li, hi· 61 1•,·P,·/8,it/tlipl/%1ran,flirrilir•i.inaN,11.1.·.,111:11 

Imiral,fuahll,1111• £,1 •11.. 11• 41•11W r •Se., 1]11·•[It'mL,1,11(. (( /1.'1 (. •3. ( jil pi•mp' ,"d 1·ani, il ful,91 
h!"( .1 wn |. I i.illid 1-, i,·.ir• 4.1 11 72-1,01!r 11·+ihi 

1,·ili·,11,i lifflir.,·Ii/,irieig »ir•, i).1,• 11,• ilil, ilig iIi ti,•n limi' '1'Iw 'Nuilaril e·,in,[ili„,1 1,li,ill,ilring i• 1,•i'il,k 
011· m in] .11.iIi + (wmil nu , „[1 111 •!11.111()11 1.,11]G. 

r.p,·Lir 111.iii 'iff-lin,· 1.9,[·Ii.ing•·r l 41!1. .|ild, 1,0,·10 lic/.1.1 r lilfi·. r,·,1 .i:in•.. 
Sub'tatiol Eq uipment " :/' l l'.1 )li l l i ' 1.,1,1/ :'ll „It I 1,1/":. . I .. •.,(,1. :'. 
I liE Ii,irrii.11], "12.4 ,>f til· Ii/I,i'buf i 1,·rilenk 19»pf'll| mil,1/rel-pol 

1,11/.i•·31 "iii·f,=,·.2, 11 iri·,Ii, 1$11·.Lki an,1 19'121'14[ 'ff lf•,14[ r. 1/:,H'i Ii,rn iiI „il l. /L+ill.j.•,il k·it·1,.rnt".1 
41• roirn,-•,r, 1.%1 "'LI.gil:in -irili,ilii'. ... 

1 i./40, 1 1 
&,I :n,11,4 Li•kiri,i,"' 

78 



Proceedings lath Technlcal Meeting 

blki> It(,(11 work „11 111, In, i. i,f Iirti·[ling 'Imn» |.LI[ n Ail/,1 1|,t· i.,p.Lii[Jie di,/1, 1 14,(% ((, Ip,]Cilke 
.igain/ / "10-,·Ii,ir" 81gn,tilr•'. 01,1]1]4 011 unil, 41• i• ·11·1, Lid[.@g(· '1 r.iJi.f•,r]11.·r,ir ( 1 1) idiic|i i. nnli -.1.1 1,1, d 
pla,ing. 1,4.rliurt. .1.·r·itil. 1.·jil·lifiril 11.1. \,illagi·• dili· li. i [i.1 
441'ir, 01 .tor,rig,11ric' 17,1,1,14 41.19•''ran» c 'Irri·,Lik [lit· (16 ·inili, 1(,1 111'imlilring i. pli'. il 
i orui,·r, i)il lemper.iliiri•) 10 ·In[.I|['. 4|!1• |11lg Dn t|le ill•••H'lilin• a|1 hi•1•gli n·.1·.ir (·11 i. 1,11•b rwai hir ( )11 Jin, 

1 11 1)1·Il. rli,ir,ili,r „B 1,1'' VI'·.. 
ilie LK 1 in i t,ili,1 - 1, , -•i. 3.Mh n lii.l ul, MiI,M IK .$ S,irge Arre61ers 
trom 12 m.* h / :4 mi/11,1, (Iii·, have ri'dili·(1 (.11.1- 

rhesed.,i n .1,·.q, Ii-0,:ir, P'.,ihibU„.w.Vii.doll 
•rophic t, ill,re> (0 1.„11':i,i HI"i,•,Epreu••... Ial (lital,raphic |di|ill·i· i l·ari. 11|1|inle|1 -iw •lililie, 
1,pin·:[ %1. / (e.·litdi[/ 4,•in l...po•er) ••·1•,· liE,il •io•ir,·•,),·ri, •· willi Iii{Iri:• •1,1.L](1•L(|i 'p' 

1./ 114fI,]6·110 
1 rifi :1-r(·,1 ,{ d 4 In#,2 tr: i,Jorm, r it 

Ihi 1, id,4.*,iri *,annierl port:11,1,· in,lin' manibir ' hau Iii·c,i d•·4• 4,l.41 |1)r ••1•/ 
/ Ilrn.)llc -1 /11 I .,L·.,rn' .: ('11.-·bl••ks lilli iii)'Ini:,„r Ii.kligi 
Ilt# R 1././liall "rrner 

1•7•] 1](I(0r.Lii•i••rin,·r 

Current Tran,formers and BuGhingG Tripping Batteries 
Curr,·ill I'r.,1.11,Inwr. III 1 811./Ill]•. "1]n , | 7,1€ Ilit·,41,111.111,111.1. hi|.11|in lilill,11]i.lri- pl[,1||. h'• 
lion of 'he r.qua millai "1· .i .11|,A.LI[,m. •picalk |1 th#,1 ]" i. 11•,i, i ,·r. liLi· 1- .,1, i,iqi•,rl.Lid ,·Ii·,1, 111 iiI pro 

m.1.. the 8.W maiual, 01 1]/h 14[1,1..· 1 I, „1,1 19 „,hilig 
lirc tii,illak 1 MI, lierrite/.dh •i\!1. 41 p jp,·, i•,1 in.,IL ..illipi,/1.red .. kill·r/·4"ormil.i,nic//11/ 

Im.'| )1'INT k 1 ,·lir- d,in{ fri,1,11.J"b 1, 111"'.,11, 1,Ii,•| i, i|[ i,|11'Ii.'1,4, Ii·ad 10 Li · urrill,ile ,• pi· liull, · i.ith 
1 1.1]niel' Iii·ing bbird 1,1, lo hun, Ired' 01 inct ·1" 

" 1| •1 CO,1. 1! liet, 4|aniag, 10 L'|4 •H ell| 1.(11[•1'Ill 1•11 
„fli·./.,1,1 lial,ir„ ·-•irir' .rli' ir"Inid„.,11,·,1,,It 

'1'&19..ila'trophicirn{14,111qqm '11 ild.mug, i. .i,muuh 
higfur (r- Ir.,r'furiner bu.Ii;ng fillin, *111 al""IN r. Ir,i·> lill. IL' 4 11|iri| |lial|). ( p.i, IP. i li 1// i Int·,111' Iraili,• •.,1.1•[.#i• 11.,11/14,/111••r f.... *[ 11 1,1" 111(· fill E·pilng (r ·plri·i· d li·" ,]wil, 841'4, ,il 11.„or 

11|·11 )·Ind hern.,1 ri·»1.Inil·- 1.[ grilikh und ,(lk 
8,11 111'·i,lion Ii.]• 1,14·" pind 15, 'iMM ]11'. 
71118 1. "pic:ilk 200 'i?m i th 21 h[}mr r «I.mon 1 1, 11.191.1"11 r"·11 .ipprai,h lili r·+1 •dili•· b,Inin 
tir,i, .i•,·If 

I windili,ni m.nitorirl. Ii·,11!,1.1 Wri . i'· I,in Ih lt,i ((111.1in, CONCLUSIONS 
ami 1,[ine) iti ul I) i h,in·gr. I *(. t 1 N lin, :iii,j 
[}nlini·). 1,•fran,il .1,1.1 l'Iii•1( d in,•ii·,1,1.11, Uhili· • |1011•1• •pr••1,11 10 '111'.1.111"ll .1..,1 r,111,•agt·n,Int bill .1·.ili• 

Oft.]mt· Tan iIi·11/ moniti.ri„: 11• 1,1.1.iri,·all, Ir,·1 i II.· 1·[1""'1"' """ "r.,11 "r 11" alvi, m.„,ili;ri,)„,Irid Inam· I 

Ilic bitwr.I·,inie, 0[t·.IN (14·leclii,11. l'irl,i,1 1)i. Ii.irg•· 

or:,11,1 i ,·inir„„mit·/. •Ilil•· 1)(A wn .inl) dilt,41 full,1 4 IL.lii• 1,e.ile,11' .1 .111.11.1( :inil .1 r 1),•mg. li „„,1 igui„ 1 111· 
4,13,·linies aft r 11,1 lian· milrn·,1 (,1111• ti• 111,n•inilla- -1)|d w,iy'hifili,ing LI,il,2. r,, mli.Am i. li, Lilli Id.· 
th•u,•11•J•' Al|•. 

1, /11<,d. I}+ 1 · Te·, 1,idill# u,4 1, 1|wp "1 1% 
1// Off I lie It 19'11/'.imph· 

.]| I lig "('llipll . li IiI . ibrd fu endel·|1|4· 1.11|/ r 
1)(; \ 1)" 1,In, 1171) ml/,le ",·,· 

1, Iii·ilig.0 ·11 illielli 'il. 1/Li/·1>% di 1,·iring unne,- 1 111 1 ).·11.1 Ofi.1 me K k)(11,1. .*·/1.·,1 
fail 14/4.irir Jtlw•l/dil ire c hinei·•In Ihi· 1.31 .in g·e coin' (,Ii,i,1 1,4 Iwe·n ul'lit,i· 
P'litill}i, h up HII!1••I Rb#'/A 

drpe'll|[Ig 1,11 Inin•IM,rt, 11+ 

Voltage Trn]Bformers ill /'.·ri],·16.·. d.·10.4....,1 11/ /, /1|| •11•'pl% lilli· 
Ilit•,·111.iken,in] bi,]1% 1,·••116'n 1,"iii apit.11•illits; 11,1 
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Universal relay for substation automation 
Marzio P. Pozzuoli 

(Presented by Klaus Klingenberg) 
K-AJE KLINIGENBERG 

Cirrefl' Pos,60/ Erigneer,ng,/ Te¢hn cal Sales & Support Mlanager for Dr,voior Jrvecor Au hor sed Distributor 
for GE Power Managerpent ar j Pelay Monitoring S/Tems n Soutn Africa. 
Qua,01"r/"3 HSG Degree Elecrical Eng,naer,ng liesoen- 10 years ir a power systen pre .ed,orl KI onmery, 
involved ir· power systen- plitee-ic?·1 Bert nga, rer/c·maroa, test and suppet for transrrisb:un aiid distribution sys- 
tell: 

U"lilie..11.In•.ir,1,-_11,1. 1•,·i·ii %•Hilll.•1ing in lomizi·,1 iati·flaitur•infig,ir,3111,1. .iN,1 
111,· ira.ilmi ' i l 'Iirer•,11 III·lai (Im) Ii,r .1 nilti,Ii,·r Ii' 1,1,|IN miluan lin, nin. 10]Ni.wil *iI 'ill, 01· di·wl 

. i,··in. 11•, ..inift :mil lur . [ I.... 11,4.n. fri./ 11)111']11 id .2,1 "ilern:abinal :i ",i,hir,1 1],@1 k 1,/,ium/ 11,8 
hilh .ile,·lullihil :/Ii| i·((,iniC -1.11]dp>in'i .i unli·,1. L 1,1 /il IM,/ t, 111' I,irnfri•11 :1• 11,1. 11(ilil, • ..1.i] 

P mu,1,1 ami indil•'na>le,·nk'nc o[ Ow 4ili,iati,in 
1·amile»h ir,1, gr.,1 11.1 'th '.Bi"ng h.ird, I n 111.1/m '011- 

OPEN COMMUMCATIONS PROTOCOLS 
IiI li,ill„-* „pen A.irm- th. 411„1,1, 1„ .Jurt· Il.,I. -i·..I / k„ d rE, mig hur, i liE·Ili,•d 1]1· ner,1 bir I br 1 ill'i·1'.1 11.1% (|11,1.11 r·,11,•Im •ulle ni.,irk, i> iIi,r kri i It,1,; i.|1|ill'•|||i·|1'Lit| 1 ,«Bi I Ii| . u lihtli. mill,1 1. 

open r,irnigh li' keep p.la hith il,d•.6 •·dmod„I '1'11 1 11/Ii, irl-,ippli inmi, (11,113 1,(1•t•,·11.ti,imp.un 'r,·1•ilid ./,11.... 111'· miniful...4 2.,1 1 lall/1/4 [li .Ili. Al lum *.d :ir.·» 11» 1 
1. i·.pechill, lrN,· m thi iltilih 

r..' i· nf lir,1 r i,·1:ir> 11.d'.iri' i,r,•1.• 111/:iri, pn/111,1,111 I 
(al, b· 11,11!,·i Ii,11·#r,ilk·il nor LIP)/i,le,1 al .1 ri'.1-linal}li· 
wl .111|/ri·ffilrl hi,·ilemr,mil,Healli!11-111,er[Ai,•ur 

\111}r,igh]AhigI!,i· aar,1,11(i·• i• 1 1 M ·r-.Illl'·la' iii ilici. $•' .[ •1 be [1•ril 10 CO]mi.,1,11,% rit·I '·i•,i .u,1 ki 
m li, u 1 1, /ILI. i. i r. .1 th, 1, ,·d . 1 1.k. fur /'1, b iper. i Ii, 

1 ill'nipri 1.in quipment 
·P,·mini.hirlfu id,·Lilli,ir>,116·|i...|in,1-i|di„ic 1 hi· i Ihirl Iii m lib·u· a i immien prol H in] I bal pri,% idi , lihick- .0. w·,1,11 in n kr it u' 0 1 11.1, 11,1.•iIi]( 'rl# •«:111·1/ pi·ir 11, p,'F'r (4,11•1••LI11]idll'll/,1• Wi •| .1. 1•1'•ir, 

liul.n:.idUmi,Mt. ill [i·rl]!1[ili.' 11- [Ii,uill d.*,il i],Irn,prhil,14 fi r 
i,Ii't ' Mii :ii' ini. i, 11 k l, ii:,1 iu·,1 i!, Nor' Imi ri i I™·lim.8 1,<ali,in · 1,•ila• anflin IIi· 1 „mn·? 

man,lian ,· . 'rl" ic |11'lli* iti ie ilit,ingh 1 1'HI 1,•,A .11 th, e•,,1,1,ion„I'l>, ir,Illl,i[,i••i :,i «· 110-liN, an (Eliu·,ru Pin,·r Hi.ilin|' 1,11,1,110 in '·i,/Biri//I .// 
.1.1 I. 

1111· p nelai jil,7.*,4 -um.1 v] 11•4 01]1• In•Ih,M·]•66' IL•....n.niti.·i.. 

% 1, 111,· ping' [» 1,·iu' in.1,1, [,3 1.1'Itl in ,·, tilid ing 11 r. itor,Inihili·li, 11,ilt· liu· ke' loneerb .hili |II'· nild, 
iIi·, 1 1 ;r,·m·r.d Pillrp-r· 1001 1.(. Li c rilm i h.,ril.,t:irr •oft-lure [irion, di[ fi rcm wn,Lir, e.,1• Iii· [rnked 'Ill pro· mill .ol h .Iri, /,1,/6 irrir. d .i JIJ|,1,·. 1,14,11,11.11 :i,wl Ii]*1· 1,1 gre.di.·h Hiti; 1·ine,1 (i ·rlimi· 111, 1·,1•. lir,inlililig 'M,c·.in' u|,1, Ii,11[le,1,11·L irml .1 iq,11,1.,11 hinil,ili·T,1,1•11!MI'lluer iii i LA I'fla I ·h 'pir, 'IL .. .·i·dlh .mil I limil- ile' el· Gi·(1 11) are,i[...i·ki·' ri'qi,Irini, Ii. 1,I .L ....·i..,I '11/ 
n... 

ihi prup-·(1 .(11,11"ll, fur,Ili •111.4.1114)11 14 !11]p•'Ill(Illtk• 11 werer. unlil 1·,yrmili. ,·>'entwit *]el,Hm lin,1 lia. irn 

bi· 11 " 1•·big I'nim the l ;I,in r•ill lt,11.,1 Npu'lli'd: ihe Mamilium,·ing \11.«Lge %p,·4'11[,L,|ioll (••b 'rUI di.whqi,ii,·ni iiI i e=i,inic.Ni- ·Emdurll / illili• lili· F (I Iri,·1 41: 11],· data link ,ind 11„ 1,1,•.„'4,1 |:# -Ill, i.lin ..1/trt. 14 '·,hni,1,1. i/,·am. Ihil !,inli· .1 
11,114'·r of u·.1,• dge E,) ilu pem[ Ilwie 14 ' "' .,i ilpi ti 8 1,11/( 41111//1]icali•m \Ihill·,furr)·.mildialin L.,irilir 

Ilii.LI' Milli,mi other ile'il·I i)]1 .i 11,·i,inrk. Irld nin ihil I /'Ing &.,r'... minimum •0.1. 
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1 Ile il W Inpr,-1 :Ind in, ri·Li.i„U ,:Ev'".,lion (d 11„ pro· rhilliri· and Ii> irill:il•· .Ippre:,rl,lIL· ( I inlrol iir, i,il .irt•n,•• 

pi'.141 -il,illi,ri Iii. 1111 *114,|bir 6,1.1. milli.in'(ifilill· (1111 1(11]·11}81). 11,1. drlm•ion .••111•1 11- 1,·,11»111•41 

1,4 i Ii,1,1,1.1111™ 1114· 11,4 d fir prow, 4,1 w iliw, 1, r. (1",1 h h,i,/i„,ill,ill•. ni'•1•111,1, 1,1, r. 1,f /£,1,[iw ri,1 ' 81'·di r. 

dil 1, n·ml :11:in,11,•i·ti, rer. 11.i, 1,4 i·.Li,.e· 4.1 1111· 11/.51,•1,(·1'11 1,r,il, i· lili, 1,1 ,··11,·r.ilii.11. Iriin•.ili. ilir. ilig, iii,/„in .ind 
p·ri,"|,i·r (llnunili,i,·al•,11» 1.•• (1.•·Cl[ ;in·.1 1,1·1,ii,rk) .1 in(|11.trial ,·qinpin[·111 1'111• Jpprinich 1,il, il• ri.il|K 11'„in 
gri ./ iIi,il i it 111,·1·114'1 1•4, c inll„| „ :rilig ,·41,• lit· .·Ii,•!in,1 I 11,· <1.i•. <,f *|„lr<•i,ic,·liti,ii,.A £iii.1 +iiI i l / , 1. r. 1. , 

i·•11>. FAM// irilir•litii,·i·,11/tri,1 4=4 *M lili-/1-6/ 1!le,•id,4-.ir•i,igi·,im,ilc·•iti•·,.ir// 
In •10] C.,ililgic /1,1,11, iu- hail m 4, miph·nle],1,·d iii 
UCA VERSION 2 pri,/ cur, 11, rd, rt·,·i,lifi/„/ 11,11. hirrurn/lie Al·„· 
El'1/1 1 1 i \(/.; I..."I, 1 '......J /:'/ i,ill.din .1 ;i, 

1 1,1 (wircii :in wiwi(·11're i ril,ir iL'il hir Irrder pr'ili·i·li,in 
.111(| il ,|!4|:In, i· r,·lay „st·J Ill, lirot, ,·11 •,[ I ii 11* (. 

f tli, i Ii.In, 11'11 / 1,1,1,1.1/ Iii 19// 1'i I. I l€% 1,:2|111,||.igr| 'Ill€'<. 

1 i r-ii,n 2 g.LI•|.in[ •lili-limildlk • gland. /1: „·r-ilitvil| 1,1,1- |.40|. 11: 111,111 1-'11.i.,1 r.·.11,1,1 1]14-111 , it .1 1 1.w-1 
1 (A 1/ i,i,·miling in[,·rni'.,inip.ilihilih 1/11 *,i·,·i[Ing .i Kila'· \ [ I]ker.al l:ehi mi' [ al l ii,imilin 1,4· 1,1•i.•1)11· iii 
'·i" 1,1,1, in[,·rl.,im· •1,in,laril fir ,·1,1,1 iii. #11' ."1 Hal,·r I•r[Hiding pr"le'·lion for iiI] Ilw g·{·11,1 + i f 11'r Flini.·r 'a- 

Iriii · fr,im ./.pli·,ler,·Irri·. Firi,tri hi,Ii hir fi·t·iii r. m 
Iligh·Ii, rd (1,1./1,·r pr•,1,·i·< bin Dir I in lini·,· 11... 1 1 . \2. m 1),·i•,g .11•11· 1, i p „1 ul,· 1,n intl·,11,1 r In iliffere,it 

wrnhir.• pri •,1,1,6.1'11.m i·. 18 1 i·••il,•,in m li m m Ilipli· *,01".,11". 11 NIL,4| 4]||1'1 1 4'1•1 /|4'1 h" i,11,1 Lim Gil 
1,!,111. 

91[| |11(LJr,' 1111|31;IL/,11,|1)11,|h. DEVELOPMENT MILESTONES 

1 PHIN .„i k „,1.iIi· m :lii. „i· i has e.Aal)]i,Ike,1 th.,1 .m (1114· k .,Illriliumr 10 Ilit· 1, a. il,ilin i 1|11· 111,l#1 1 . 1] 

1·,/i,irii, liti,in pimiwiiI .illim iltilil·+ 11, impri,H· r·i.i• (1,·-•gn 11.1% bre' till"'11,·Mi·11/111.1/ in ,|i•Lful 

.,hilit' i,f di,1.L. i,n,]I,ini· I.,]1 6,(L'j .im lide ared :ilil•· proliler.10,1,/ rill-·il/,liglial.·1.@'>•Gihinlhe 

IL•)It·mi 111.,ti,•11 |lilli· illi,1 4·,il| tin,11.11 1-rig /1./.. (Ini· 1,111' Ici·d lank .11 11/ 14 Inili,•tri Ii] •e 111,1 11'i· 
iii·,1 u,ilii. ih·•Ii·r•.inili·]Imir, it.· ird,illinl +ir,i/· .in, i pmier E,11(! perfirin,iner lif mil·roprine,·-ir• 1.d,1. 
inbirmn ir".IrmIH " ":v# 'I . mil r,•, r • n 'c1' in.·ri:bi·{1 cli·:iliial i,·alh 1, bib· prien h.m iIi·, r,»ril. m 
U illi , 4,11,11,11 rl„ 411„„i preti„ 1,14 wil] 1,11 1 11,·L] w.„ 14] I.I• 1. 1 |D· 1.·4 |111,•Ii,/ i: 11„„ ;,1 111,· point „ 11(·re ilic E.·, 
...inin' .'..lauli.·,1 .4 irmil' al,/1.1/ir lili. 1 14, I. 1....in- ri,•11..1/1·ril .1 .1 Ii'.111(1· ri·I.n ali.1 11„· 
/[Il,ird |<9•|il' |11.|"E'1119'11]1,4,41 |11>„,i•,in,• 1,•r Il[,1 i,)•1••)•'1'|,ir,•i.Ll'i, r•9!Illl'l'.1·!11%8!| i |i·i. ·f 1,·|4LE,·.111 |}r 

THE EVOLUTION OF THE RELAY III, prn|,fril,Ii„, nt i,winrn..,1 "'Id'/, El|,4·L allriwid 
I '1 1 1.1 f Ii,• lip•„,I •irir·il 'fill'.ri lii, I•. {·E ll. r \1':Ini nt , INI.#'11,1 •/ I'lilbm· 

rinli i. 

11-· 1,1.1.,Ic,|,·u•r,·1(r,0. .1/nil·'461,·m 1•' b·,('hlglll: 
thi' Aurn,·rile,+ of ninniprit·»(ir ,"Id digilul L•·•·1]11,)1· •ir./.. /·1.i•.. • r,·|14·d i. 11,•' .1,1,1,1 1,11, E·•11/ .11'i| 'illi :11.·r.n 01 ,·•i•linN.d 1,9 1/,i,>gir#& 1,·ili· ir ki·,i •hi ili•.L[,•p i,. .ind ni'i,1,ining 'lui iIi·f. lili nim. 

$ 1 (19 1 111·,rk,1 1,1 91,11 /,1•, 1.,lui·ini[ 11,·,/+1. 11, Irrin- 11"'.1, "11",11.1. " "Il.,1,11'.]11%. 111,· -imiww,1 r,·14€ 
1,+·,1•111,411,1 1,)gic;,11,111,1,11„· 

il pilrpi•i· •ir ··,11]iu r.:11 1' i] '1,1,111,1 i·ligini' iiI t]Ii·in[•r· 111.1 .19 1 112· 11' i. d gen,-r.,11•111],"M· 1...I t|] at i.1, p.·111.1 m 
nill 't';4111. t.,•k. In 'wri„Ing 11'11 r m .ipplli '.1/ p. 
/:I Irl' 1,|I Ill, "Illit I |:|h>'lli -'H I :I '11!'11, I, 1| n |:A 

"imidi lii,1 1,ir pri.·itilin. m·li·,Ii,g. n.(irlili.ring .ind ""'It iiI., n.limii„ •I,itflirr,i lie,·irni·...1,1·ril purp-·or 

„„1. 4 " g 'I"·rl| Iii ,/ ·r zi, 11,•I, r.1 Li/ hlwri 1 1,· lie(|:11,1|(ig, :1 1,l „iM I„,il. th, ·ilri'a ,•L•111„ r ,•I •.i·r,11.1| 

[,id.,•. p, rli,1,• Ill 1,1 •1 ti• 11]]L lit 111•· i·ti,111111)1• imil funi - fi,i•' ti,•i•I "$ lilli nill•1 1,( in, lir,i,•r.111·(1 iliti, 11• 
d, 4gii •,1 ., I m.lil 11,·la• lin„.ilin Il prliti·ili.· rel.n' ii'i·r thi 'I·•Ir.. 
UNIVERSAL RELAY BUILDING BLOCKS I l.1 1' 41,·1 illi·• ., Fil,Ii i liti rel:,1 .1• ·· £1 r'.1.1, .1,1 -· 1 "11 

Ili'll i Iii di Ii·. 1 '11·14 r'lini 'Ir,t· '.1 11,11.11.It". 111 "1 Iii r '11 1 1 iti'Hh·] i] m,„„·rir il ,]11, Iii,ir i„·i i,1 1,4,1 il rel.nharr 

priw,·1 .i.1,·11, r ii,•11/i m< / lirl ·11,11,1,„' 'T wir ,/·111;0 i '1'1• r.,illl/Ir i.,<,1 i l ., 1,1 · •,·1 i,11LI,11 1 Ii,Ii.,11}11,10 
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A flpir,111,11'•·ilid •·i••11,£11•4:Ir·11•'"1·•h.g, t.,i.,11> 1•,·r MODULARITY 

ormed In tire min ·prd, iliin' mirnip••·i·•or unil „, i the hurditam· .,de. 1,1•,did:irili i. .Ih;,9.41 1hri,11:11 a 
„fler, rel ral /, i. the / IN (irenti,il pl,„i·wng unill A- 1 id # n >i,nilar 11, tli t hi ilid iii ,)$1 nin, 
Mi•[ riurirric.i[ rchn. 11.i••· mullip|r rn, i»,ir· for dil lili Ii,gir o,r,[!·Mhr• tIN (4) .1. wi·Il li• PI •. \ kn rle,w·,it 
fi·r,·1,1 6,11 'i, 

1, 1' w, r s•11·111 -rn,11 1,11[1 31,11:iri·.•14,§1'41,1 01. 11.1..'111 high .p...1 1,4,1411!..1 Iii.> 71„,11 prin,<11·,111. in'idul'·• lilli 
,]i·rbirrii·(1 11, u ilid;i.,1,4 iligilal •ign.11 jinic,-ir a ,,imli„ill ,>(,4,1., 1,1,1,14·•1idin ,1,11 1,ydl,i),9,1 11.11.1 i.,ler· 
•/1, ]11{Ill"('1(JI ./• 11'L Lil•;1|11/*1|•••1•|| (|,11,1 /„. •,• ••„i „:L<lt'r •11·,iri»or /11'l) i, I,·11 I i,i,·•ili 
49„1.,lii,n .,•te!,1 ,„„/ irl| pil.ing"Irn·nl .LINI „ilt- oil„.r l'ip,ri·] di,i„111·11,1 Si/rm=,11,all/11, ion·f-, 

timul 1,1,4 i»·„i, mi,d u. m wihile v 
(.. DigiliiI nipul'.wid nulpin, hir i i 'tri,1 111 rfuer.. Il,11. 

8 , 41"" 4 li, |1 ']11/1, :M j ili ll| ! LII n 1/ w.1,| i,||<' T 

anddiff qi·i,I„,/1),Int.prift·. lorm- um„(15„ 
Kial, h 

D. \/.111'. i.1... an,1,]11|jil,1. fol ..·r|kilil,8 14 ...il. 
1·r alid St.\1]\ (Supeni,en Gilitri,1 R I).a,a 
Iqui*hill•'.trin.-r'J|' n.pured bili·i-·,i' ./ 
pi. ilcil ' i Irl ./ 

E. (Immul' ..'In. li .1..,i' cilritill..,ir I'\I) / ·i. SININOO 
11·1"lli']alli'qi,rill.,ari•.&//1,'I.•I./.r. 
(ex R %18 5 1111 r (,1,-11. cla a, ' ·11 '415.1,1 1, / 
prolo, 1,1. (ru, U il],11.· 1 'fl'. 11·[-873.1 CA 211. LED frlodulas Em 

1 1.,ii.Allum.in M,i, hili[·11,11·rfu<,·(11 Iblurl,ir·.,1,1,·r 
•t,ir i iint•,1 al,il ih ii, , 'atii• Irinli i il;* ............... nlodule I 

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

'i |'.4.1 •LI'l i Jn ' .n / '411•1n,/ '•t n l ili L||' 
ri·<iuir,·d [,i ·ll•,I•rr 4 %•i,1,· r.,ligl (,f W·.Ilid 1)(· inIt. ---I.-I N' I 

MODULAR HMI module I 
:ge inpill. (.·.g. 2t '00\ IH . 2(•163 UO 

11,· di·.,wn .4 u i,niki·r,1 r.4 n ri q iliri·. .in ar. 1 einire 
I lut i Ern .ramiriloddle .,H / 1/14·.1|)1}W LIIWIi,in.U t.To,·k. Figur k Nwhem cm#m-m Ohowing a Im®,weed iria mi.lularin:ilincrlind.illin. ti,r. il.iMHh. Ch'Ill>,|Lb du,£,b•,s mdii„.dili.i· Itidi,i £·,i•,ini,ii,•N,1,VI'i·U/Nte.IM 

4 11 Wh sred dalti it m·1(,Ce ic, 111 zi·}iu. 

l'h• 1,[gy,·41 <·liall,·np· fur i i·li) (11·bigner• is thp ·i·,iNI "ffr• - p•, FR - 1,1,w,•r.,4•,lip' \14'de 
liur· 11]an,1 r . 1'1'· ri'L t],r• hail· lairil in I hi·,> 1.1 b m. 
Liting :111 .,Til•ili 111'4· %,111] 1111 ,)1 11!1• .11,ni• .1(Irilil,Ir. Cl'l' = M.in 11 i,·nipni,·i' ·,i,1 51 ",1 ult· 
..·rl· 11,1· 11.-· ...1,1 nf 11.· PI.,tlkir. I ti•• 1, ;d• flir lili DSP - ]}iIi!.11 lign:,1 Pr()(·•·»[ir & '1:ignili,·: 

DIN|( 1 - Digital hup,11/(/illpilt Mii,li,|i· 
inlit. -M 18.• pr, idiJ, I N,11 '11 11 4„in]•,11 pl.lfii,·na,ir all ANAIO - A]1•11)g 1/{ 1 Wi,dule 
lip/11.....1. 1.]•1· 11,1 1 (. 111(1...)·i,)111/nin enrl'.Iwill COMMS = Cumil,uni.atinn> Mudule 
i,'11 4 11#,·r lippli,·4• 12,9,",irk L..,rd, .ind di-1 driw. 
[ 0.11[lie ./.p in pri, i·. •ihilil·li/·ihig e.·r·,Iirrea,ing 

F,%11 · 2 pirrfil./alri· 1,·%,4,· n /in. +.11, 1 /,t„ .h al „ di• :11„n ! 3fu· -d„jur 
m/]11('{Il're IJ,41,1 m 111' de.i;•ti id (1< 1•,i)' * r 2 Ilili' prow·,11,< rehh pr,)11".11 n i, 11,04 11,·n·.war 111,· wl. &:Fd A ni1, 1 A 1• 1•• , Ic) w I• i:A r„, , m Lme .d 1'(.s. a rint gi·nerill],in r·lai Ii|.111,•rn, b.,·e.1,41.i plut [t. 1. 1 ral·k iliii t• 1 111,1 Hiatiall a],1,11 11 11,·101/. i n,i./Ii· i if archil ,·•lilre w],„h 1 111 .11'* arn,pling 1 m.•[ill r 4 
'll • A#Il,•|•••,••. i ./Ii}[i. „ ill w,·].1 . igi,ific: /1 d 1,1,Vunt'iiI Id nizim,Le- 
willill'. 1}Illu Int,i . M".pi·,·d data hi' 11'ring,·li•t n.£11•411.,1 :.ipal,Ir iiI •1,1 
Ir.1 # ral,·- : ]ilyh lia> 80 THE I:NIVERSAL REI.,AY ARCHITECTURE •11•qi·,/4,·e. 1'11,1 1,1,|F,pt·(·91 
b ·Ii,•i,id I,4 € „1211,1. 1,·1, ,i i•, 1,ni,ii,•1> | IJ/ L,][(1/ 11!g 

I n 11"lining „lu, u 1 ni.·r. 1 11•,la 5 11+ i d, fi, do. ii i + 
ill. 11,1,4,rumt ,„ mil,·r. 11„1 ihe .1 , hilrefural ,·11·111, Ilial k 

p,·,Form ilii·.,lini· m·,Ilicin,4,1 fimi·11'In·. h#• 0•1 1,1 rGe ],ir ill mi•uh . 1• - •Ii,•dil * 
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Mi),1,11.„+ rirl :11.4. i· 21[,Ell.d .11 l.· i|..,ill,1.· 11'. 14 
41 '; "1· 11 1,1. f gl"·1|,|i· 1.:}1,1, "LitpLI[ (/'01 inl Ii,lia ,.,i. 
1..„, ··p| 1,|11,1„ .ill>in dilli·• wh](h im' m. iIi.,1 rich 
.&.$/ 4·.11, hp "ifig,In·,1 fim Grlinalk .in) 'P· If 

19" CHASSIS 4/ i l.·rfu, i· iIi·4„·,1 t„ 21·,1 Ii,illi pri·qui[ .1111] fulul,· 
d,·tininik'1'111, EMI ,„i·< I h,· .1.i) .1 ilrikerul- inler-f. r i .ip.i· 
1,1, I . 

MODULES 

FRONT PANEL 

222'-2• 

Figure 4 - ContiguicibiN ,/ u ./h.modide level 

SCALAB]LITY AND FLEXIBILIA 

1 "-1,11: r .ir, 1,ir,· m ·,if 1 Iii' t> /,1, M[,"- for lii,[h •riiI'· 
Mlill :.* Al.iMI'. Ii /:rl,i':. . ,/) . h'i• in 2, m; 

111,111, 0) ,·u[,l,11111/ .L,44>r.Im. 1,1 1111· .,1 i, ill.ir r i·,•iliri 
REAR ni,·nk. Thi· 112·zihi h hi·• in /19·.31,1/111 10 .1,1,1 11,:11,1 + 

i/-figuri·(1 witlillipil·-Lrid •01•rmil|L,Irl,/0 '1'11,4.illin„ 

milrill Ji,(1 pnili•i•limi ap,ili,iti.ili, in 16,• •ii,",•i .i•ti• 
Fig•,r 2 A workingexample of themed„lararrhi (Fig['11. 1-1). ledwc• 'minal ing bile.* Reit' 

F,1,1,·•f wipprirlin#lu,11, Firnllpl al,1 -rid Iii,0••pi••1 
ni,„„ „, u[•iri. •in,illi•iIi,*.Ii {,ip I, I ,/11,1, M riall 

%hui, ,,11„4-11•i.i· mi•,1••hi,h rizi.Ilim.fi·i • u i. 

i,m•klia, 1,0.-11,1. Iii i,·i· Ily hi:h .11,•·il /.„alli·l Igi. 18(1 
Wi Ii·./.·i·). .31,jr et!„·r. ,·,„, i,. · 11„· - 91 b„- ,i, -nil 

4,· .if (li· ki·' 1,·,·linical r,41't•ri·Ini·,it. i:l .•,4 1, :i •••1em 
1 iii /iri,1,·i·•hi· r,·1,1,ing ailidi,·ali,•1. i. Ili.,1 ill,·iii„ii,6, MINIMUM CONFIGURATION 
./. *'',:/. id f./.,ild i k '1'wn ..,ir ili' r• 

Iwi,h„/Ji.1,/1,1,WI,blu,rilw 44„,h .1.r,illl,I•d.H 
th, r,·ar uf thi· linit (- 1''gurr 31 

MAXIMUM CONFIGURATION 

Figan· 3-Plug-* modules can Iw remuvid orin/,r,ed F¢/tre 5 - An ex,impk..Aftow'ii,gi,„nim:im „mi muxi- 
11·,shoutdisti' rbing Hiring. nilinl mo<i'de 1 0,amibilite 
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UPGRADABILIn AND F.NHANCEMENTS 

LmON·, Am. hen,·111 or dii. wilmi·imri· 5/bi· 11•JIJn 

4 119·rs le lippir rill.rn, r thi·ir r·1.D •inipli In 
r,·pt.HITI„,i,r.1,14|ing"i,id,|i·• l'i,rewniph· I Metering I #-1 CLASSES 
• 1 •i•r.,iling fr,)11] a t•,i•ti·il •i•,ir r,q,••·r •in· i •i!•ir,11,•i,· U • .,n• inbr•e .i Contro]7 C Iii*li•••• I&.•i.•i,ni•,inb r "El 
• 1.1111.in,ing .1 1,:,i•firnizir pr,ili·,-Ii'ir' appli,·atian, 1,3 

adding Lir, 41:,Ii' 1/() < nlo) 11,•,ili,Ii· 0|, ihi· •im. 
i,i•,ili,Ii·• |1, I••'!„•( •,4,111.,2!!1'•Il• Ill,|Ill,L| 1 l'IN'I•|. 

.i Ii'i· iml ull ip[ Iii 1/1,-,1,1,11 1,1·rl,irili 'i'•-11).1,1 1.1 
|lar'- 1 € ili,Iri,1 '1,41 i,1 1 1 px'di|i, |1••· afli4 1, 

• 1 peradirl- illi·,11 .1,1Ii· r [(ir ,ii,in p,i.,·rfi,1 i,liern 

-'i.i'r,,1 \. luK•rk.". "146'1 g r7 V 
• 1<.Imincm- 1114· 111'·li·ri,1* i.•palidil' iiI the rel.n 11, 

adding.1 - ,·,ind J 19> •„,it„Ir· „illi ,·urn m .md „,11.,/ 
tr•n.fill,1, r •ul•i,•wli,li• i .1,1, i,f n'in. il- 

• 1/11.1,„ing,11:'01,1/re[,il•.11,11]1•,·•1,4 ,„141„1•:,ilh=kil 
i•. Il )16 ' b mild.le uill] 4,1•ti,ili ' ·,1 J.,1,·ling I„ ·2 i„- 

. 1 lili.in, rig 111, 1|'11 ,·up·•Mlitw. In .,diling .11 1.11) 
111,,dill. hill, cil.11}111-1 |.11,(411* 1,1 4 11•h,[nlie ill-Ill 

Fi,Kire· fu .i,14 66 - Thi· OOP/f}t)1> concept -·9 .lg 
MODUIAR SOFTWARE 
/:i|.il}ilin .irlil H• dilli' 1••11,'l arl' 11•,1 e.·•1•1•e [0 |'ar{1 I'R()'I·E(:1·1(11 (LASS 
u. ir· 

1.1,(. i],r·.,ift-' 11'i[.inin fi,r,Ti(,Imi·,1,1|,Irib bwi·ir, • Ilill:„,·,· 
fun•,i•,rialit•Ilit*·irir·'wil(: - 1]iffr'.1.1 

. 1 1,(.[ili'.1•<.' 
' iri,-r....:LI,]i· 1•,gl ./.1 1, 1 .inlri,1 • \(]11• / liz 
. "61'."g . 121'.1 

' ",11.1:/,1 v./1 '.i '1[Jri·' •Ii,.'.t· 

I •d./.' •'.1// irii, t'•I'l 
. 11\11.1/.1,1 Ih,·retin·.·. LIi. .iftht.@r, .1 ·lim lure i. .•Ir „ i,{f·,r .,MM 

1„Jil :ind 11,·\.til': ., il.,1,1/' /n '1. 11/ 111iri1l,4·r,>1 
1'11,- 1,·i .1,1,= nl: r, iii Nnfiare en,ini,·rilw thai h.. "|j'(1. iri .11 ap')1..™,11 In·,i·,LI.,1,1. (i 2. mill,ip|, 1//: 
On,•1111•11 Prug, 11111,T,2 ·m(d 1)1·4gn M)* IM. "fl'41'1' rl,+Im e.,„il,ini,Ii„,h 

!31'ullu·• iIic LI• or *[·t- .rni| 1 1.1-,1 11. ,]ir thi 1.,1.. I,i..' t)$'.%.2 ''11&/I.' 
1. I liu ii:,1•inmg 11• •r .iltrihim·, · iii+1.11 in. ·i .,1.•· 
Intili. IIi·ilidit'. 1 hi·,11„.11,·11 .„ Till,1 1 . rcuri,·nl (1'0(.). | /1-111|I,Int·,LI• w.1,•*rad:,1 ihi) .mil in (11,1, r .,illu-re :11• 

(h,·ri,irr,·ill 11(J( £(LIr,1'11( |)11„rili.,1. ti„Irr t,ili.•p·. 1.1•NI/•ilil• i.TI,1.14.•"riin, u idi· unr/ •iliq,pll.,111 
Ih, r \ rill.JL,·. 1 11[1,·rlri L/•1.1. 4.1 1,1.111, i· W, 1 )i r 'Iii[,·'' ' i,rilrili.,i: 21. 11,irilil ig,In.7 +11,11' .t|lrni,i' ,/,1,4.,L,„,11 
".,ilril,iti·r.,1. i·Ii •IIi,·. n·•iri·• 111 ·i,ft,4.iri' muthilp• ili•, m'111 111·Ilfi,inT 1 ni,i r..1 1, .1,1 ' LY ',,1,1,1 1,1 rlinnifig l illi. 
ir'· "inil•11·1'13 4/14 illi·,1 •ir i,n -2-114.1/'., 1.,1. 1- IriL'„14.- 11" '11|'Ii€:ili,1,1-. 
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Lifecycle cost versus initial affordability of 
street lighting installations 
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·i,i„·,hu,1 I.,[·t•,In .111 1..,r]Ing lim ril i.,1,1 +7144 
1/.irk 

.In i·[ 1411!i Ii•, 11,L., 1| IJV. | 11• |iltl •1 [l' |1•1•)|1 -11 + 11111| ' 1 /4 / Li r,M t,• Irl,n.1,(,r, .111,1 inA:lll..,L, 11,0 011 
Ind:ird.. hi.„.h , .111,:ilioll. 111,·.ikir• 4,1.,pri,li•. i,m· • 1 MI·Ii' 11• 1,Ii ri·mini·. 11""Ili, Wami in·|.,11&„ 

• 11 •hill,lal 1,1· 1,11'pi·rl> in•,il.iii·,1. i,lf,ring pn,Ii·, litin 
./·r i. • rn' .1. Ili 1, i ..muf., 1111· 1 .11••il[,1 1,c L. 1/ 
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'7'UU.t·' I: De<ign *r••rhi. de*, remt,• indpriee Keheihihi: Gns,ip t .fri·*·1 f,·91,$,W 
Item 1 Item 2 Item 3 Item 4 

Type ofluminaire and lamp Urlit 250WHPSE 25OWHPSE 250WHPSE 250WHPSE 
/SE /MCBWSE ''BE 

Design criteria /MCa'BE • 
-8.2929!99. Single sided left 
kBLEE.2.#Qe Y 2 2 2 2 
Width of each lane m 3.7 3.7 3.7 3.7 
Mounting height m 10 10 10 10 
Overhanq of le# hand side m 1 -0.5 -0.5 -0.5 

glt'Lf!' degrees 15 15 15 15 
Lamp lumen Im 25000 25000 25000 25000 
Ballast factor % 98 98 98 98 
Maintenance factor 

0.83'0.90 = 0.75 for P 60 

0.76'0.90 -0.68 for IP 5* 

Lighting Category A3 A3 A3 A3 
Tralic volume for road 
without median 300 300 30 300 

cdom2 0.6 0.6 0.6 0.6 

Overal Uniformjly U0 0.4 0.4 0.4 0.4 

_lingitg®91 Un!!or,1]jly•• 0.5 0.5 0.5 0.5 
Threshold Increment % 20 20 20 20 

99!gnresles - 

Pole Spacing m 

-IMEE®E!w __ cd/m2 
_pygl U... 
Longitudinal Undormity 

-Thresho•d•nc/@i-LICILJEI 
Price Schedule 

Unitf*L-IFILIL_B_ 
Scheme Price as per formula R 

• 11 .I"„,1,I Iw''i .IhNii:,14 1,1,•.ine ar.1 ni,1 he a]• m •bmr. TIu . I•4, . Illil,l 11'. m..i„fai tili ,I in ,-in•Jn, 1• 
00* ** * LI wihi .,I pluchi,E, 0•1 

• 11 .lirnmli,1 6 .11' Ii...1,1•flill·rit ./111'in md thi· iaN 11,1,1 / b m.1,1111'11.„wi· ir ·. it 1. not libi·,in· 
1.,ilwn ol .ir.i·1 lightiligpi,14····r.1 11,·111.•lin.,Irho.i·,1 i. 

I:KIN. r·,gli, '*.lk li.1.ed '.iri·,·11,·r,iril.iling,Di,i,•1·hai]Illing i...in·rilil) ,„1- t.1••Pil].lit[·11,1 2(1". „f -1.·i·I.il•I| 
74 of i,in,·ri·Irk il 1. •ik[• .Iri'I]L't h l'11,· b.,ir 1, Jir• ,if 1111,1,·ri •i.ill•le 1 L ",11 ri•-i, 1.' 1.1111·i' .,ILH hili•ill, 1}uied e,in 

il. 1.,1 .in, i·,Irremi 11..·,1 hir the Tir:inillai·ture / .ir. il· 
, ·pla,·,·mE·/ in 11.· c. r 1,1 Ii,Ii, p,ili·. i,re g].i„. filire r•Inlirced polur.I•·i ((.HI'). 11,111.ig,· Iii , ·h,i b· .i. i „1, in- 
1 "hi 83,„,·. ilit· n.r m 

•It·el. inier,·,t· .md d. "Ind' "il[ i·.i,·h I„ cli.,u.·,·d i) 1,1/1 Vol,· 1,·rle·+ 11„· r, 1,*,1,4 
I.I.·Ih I. 1.. 

1,>.. 91 6, c.,1, Mi ·r IH' i,inqi i i d," thi· • d iiI' i -t i.·1 3.1 Qm fibre reinforced polyester (GRID 1,010 pi,le Ome/GHPI,•tri·lilli„ drelll,·h.iliull le.w 
1.1,414117,1,·.In, 6,#,·,I",1114·li p"Filir'11"· •,„ .ityri,LinifIr·t,·LU"Ii'li,·1.,j, ihill 
, • [ 1-,1 .,1•ilit, 1,• full il: „11 thi- ri·,4 „ir,·in.·ni. .i' iIi,t.iii".1 
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1/.*Jr i. ils .i mlini, L:).Ilit li 
3.2 Steel 4, REQUIREMENTS AND MATERIALS OF 
hir .Iri'i·(]igh! pi 1,·' all•,w 11 3 mi·11, in Ii·,]•th. 4|I'l·1 k STREETLIGHT LUM1NAIRES 

1;Ilil„· pri·f.·rri·,1 „i.,Irri..1 11•i. 111,· 1, 11, 1.,ct 11,.11,„.1,·- Th„· r,·i•i,ir i·]i„·ill,14,r .1ri·,·LIig|ill„,]ii,i.im·..ir, .Lu|il, c·•i·,1 
„. i .,£1, 11,n,1 Hn,11, i!•1, r in ile r; i|. .in 1,1,•||, Ini•n i„ 01)4, HI /, Ma (,I It}El 1•10 F[ Ill I'liE 
.·g• -w „, LI-·illi.·r i,nprn-. 1. ni.,1,!1|•i. Im •ir (lif- ,»., •,, gi NHM'rE.NAN, 14 (,F gl lt[<1 1 
fi. 1,11 1„ fi..1.111 -[.·i·] .tri. ilighi ,„I.·. 111.I.t Ill· 11.1 1]ippl·,1 :,1.H-,·• ic.(Ll,i.j, rr(·g-in„}.'11„.iIi• „111,·nt -1, lilli 1,•rm 
g.iIi.m-] in Jii,inl.ili, i· nill. 9111# 7/3 ti, gite / ,•im. p,/ i,1 /11,· 11/,r.@ri ,f,·•,h .in•1 d·%1·r• / in u·li,•11•il•11· 
1 11 
-11141!1 1-\/4' dka w-/ 6* 114/ al 11,1, di.clphne m tlu· rli ctri•.il (11•11 ili,111••n In,111·ir• 

W' 11. 11 .1 .11|1/,4/11,;1| LI'di[J! 11:1/ It lilli 11'IN !1(III. m. [,ii,iin.,in·.>lirnililli,i,rlli, '\IN 1277„iark un,1"8% 
pri·uni thr· 111,·rim iff 111· /4,h· iii f.unt/111,· ni Ii,dill 1 16 1 ..1 ft·Ii !]i.,rk .111(1 IN, 01' the 1,4.111% i 1. Li.ed hpi· 
unlil flillin %12·4·1 11.,Ir Ii.'w 'IM, h'.1 n 1,··pf,1141,1,· lili 1 umin,u 4 :hi. |11 lilli„plir.111·.1 ]Ii,Gn , ,inil .IA.imial 

mi·,Imiii IN il;t III 1 48· Fi,il,· ni r.,i·ki 11'.i-", 11, .111 %, 01 i ,|iburil.·i| Iii·,1,11,11,·dil. imi .· |ill , .1,1 iii,1.1 i·.int,„I 
./Ijil•mi- .1,i,1 iii 1."-re lh,i i lie u·, 1.i •1,· n·ip,Iri'd 

1·111 |1 1 hi· pr,11 iii !·, if il'ilig,1 1,"rli'il :11,1, id' h ., |,Lilt,·11 

1,1, i.in·,p//4,·i,iri,·..I„i„[iliumpli ./h'U•% 11)88 iiI M imi· 11>'·i • h.i'· .ilgi 1.,ili·il ilii. 1.111 hil, Ii·l i lli 
141,· 1 41, 6, 4,1· ,·i,ir. lia.ing 41 ill.unetrr ill 12 irm , 

i·Il li,·r d,1 ir,liing r ili-i"'gr"'lg 14,11] 11 lip.Ill. 
3.3 Concrete I ' rim 

>,i,11- 1,·mfon ,·d ii- r,·1, Fi,6 6· 1•·i·i• :,iy.daril,le ti, 1 „„,ir,.iii • ••11,111(1 h,· 4|,·41#1-1 li, 1.1.1, 1 11],· ili.n·„ •if 
U. 1, „ mili..1 1,„r{ 11.i•,· i iM anil [liclai [ t 11./ 11 ,1.•i' 1.•1 dir, alut „] i.!„rr:imt .heinlillia ·:, de/('i• iiI pri,12·•·li, 1,1 
r,·i,ilin p.,ilitfig 't ri·gli],1 int,·ri.,1.1,1,· gi,4.111.. 11,int ,".rifi,·,1 „i lir',1. •if %\11/ 1222 -id "11' 1}98·11.,11 
"-- 11.11 111•· 111• " "*11"·".ill> p|" ""2 "1·Le 1,1 "rl-,-1 P),11} 1,.1,· ,,11'rilillit· 1.14,· 8-1 Tli,·11,1..,.1.,1,1111 rai- 

....ii.1..11.€·-"6". 1711 |11.%-4-1,|,1-11!1.·111!·mi·11 -11.i"it·11'1,1 1,· ,1,141•"I.iIi"•11•41•·,1.l=·11,1-1,·11•·r 

frill,iring,|,Iri/114*.11,11 111.1.•||.•Ii,rn. LIli.1-|il•,1.1 •„ir,Ili,Irl,•Ii:11'.LI,ingrl·•••irl,It'•Ilfin,11,1,gl,fll'brilin 
gri.i| 1•1•,1• il| i|• }„i•i,1|.1• • 1,11,1,1,· •ili•t'. •11«1|•i,• LII |„,,|,11*|.il,•I'.LI/|i•,]•Irk'l·ar ON'ilil •i•|i']Ir,g 
i in.Nal,·11% I r im m·rib 1 i · .il.1, 1 ill'·il w.1. 1 r,·1> 1111,· 1,) i i· i,Ii i n.. 1,· .,,1,111,m 1, c i,ri,-Ii,1• pr' hl,·1, fili.I pri·nia· 
i·,nrrii. 'il] m lli,· i .·rhir .Ii·i·I i.·;rifilri mg ( i,JI• rili· ppit·- imi. Ful. r i,11 -1 nil I·.1r f , iltl:il ni'116 ar· 111•0,1-Illile 

.,1., ..„· .- It· „IIi + •i...4 ...1 11. .1 ni. i.in .i Ir..111.1 ,,i, ill,· i,,.,rk, 1 11'ritil,·r- 1.,,,1,1 Ill- r, r[, f,,·il b, 'Alp• 1,·I 
Juil,[arn:,u,·4||ir·' 1/ n',4,ir 'ipmt·li,i,1.irimp,1,1.1'1,8+ir i•·•„,ir. 
IlailillmE .11'11 m.1 ·Illi,11,•11 1. ·,1.,i 4,11 1·mi h '·•'illi'll' 111 '1 1%11,· |L,Jil•mg ,•,1/|{1 1 H· r il,ilil, i (11,•trill·qi ·<1. -tlii·r 

lif. 11.11] proul. '·il ..i n p /4,1 ..4 4.iniLl ri·....' 
3.4 Wood ir, i·•14·ruir 4, .11•,11],1 li' pri,ii,li·[1 •111 11•# E ll'ill. 1 
•1111„i,gl-*·11 •ilit' . ar4 ILN,·(1 ri.ilir,1.' fi i„4·1 III·.1,1 •r 1,1•,Iri· 111,1 11•i·,i· i ],i' (I r,·•1 r.,i„u,•ti·r (·,111[.•, 1 • Il•1 1•11 
pow, r (11,1,11,1,1 Li>Ii .Imil li·Ii'tuilli· i!.·11%,irk '. .1,1,il· i,Ii,nii - g'-L 11·11 i·„ th,· Ii,"i.inM .mil i Iii· ,liff- r. 111..,·11.1,r. 
4 lilli.•.114„ m..11,1,11'm,·19„lic,ilir,1.1111·L••1* I'lililin Mull,·u „1'r'1,11*111 •' i.gek, Im„, 111, il,mi.,Thlwi•[1,1 
al ..,1,·rgrilimil .ir·,·1 ligl'rig -1,11!. 11,1 11,1,1•·d -i| |ulmil"'·i 'JI, li·,1,;ff.ii, I,onlili,Ii]1. 
a.4,1,11 iN. h lir.Li ki·t..ir, 11.1,111,1'd 1,111.· i· 1,1,14·• 14, i |11' • 11( |1•••||g I|••• LI. 'r | 4,•. | •|11 L••|1• 1•,Ji |1.1•. •111. 1 11• r!]JI 
/11,/ bir '111· 11,„uming Lif 'di· i·Ilt]4 /1,·.·1|1L'h: |,1.I P. IN• 1 |I'll i nuld .,i '·,11111,har dir¢ .L,id 1 Fl,1, ri'i|,Ji L' 111' 
Ii.lirr.. 'iND,1- plil ·# : i li nr .1 LI'i·hil IiI,· id 1(1 u·.ir•. |1•|11,1111Ill,1,111|11 |11!I,ioN ir 11,1 i| •1' r •|111 1|'| •31 h' M 
11,11 ihl• 1-,tll)jelt .|1-1 1,·i t.ld"' 11·ni, ilil] 11,·.11,11,·nt 1,1 01'·|Ii),1.iii" |„ .,1 1.114 [|In·i· , |1 . Ill,J• 1 11.ilring 'lut 
ii,thir, 11) war· (·r in'llilli,li,•,i ,ir•,1.,1 iii n.mnul' 11,· 

1, re,Imill. Mill m 11],·,·will :i[ the· fullul·,· id •ill, i hil. 
nli· i.il' 0 ·waller in lirili r m , ir,luil d,·i·in. T |"' 4111„.'·1.Juil!Id .11.i, rim.un .1,111,11·,11,! 11]1· Ili,iI+Illy 

4111 + 7.11 i im'r. p „,illen p,il•·• Iliallilla, (Lir,·,1 ham ,·,4,,- 
'41>1„" 'rci „nd'\111 7.-,1 i ii'•·r. 111„'i· id •,•11 . Ii,0 th,..p 11,6 1,1,1,i· n..h.in 1.m ·11„uld lit· In ,•rpir",1 ""1 11" 

4 4 |A l'» 1 111.'111 3,1 1,1,1 ti·d or: r.1 11,1,0,•w ,|iii Ii'g A L,1 r,1 hi·r 111.Jin 11,4· ri, i[•Iii i p -,1,·Ii[ 1 , t, r, I, in 
1.•ki,in lia. t,1,11,1 111.11 fill]*·I| 21[1•1(k 1>,/H,. 1•44·n tlle C 1.6.1, h.. „ I h i· i l - i,1 1.....,1 11 /· 1 imi, c " "/ '.i rt i , i,· " mi,Mi,re eii,i·,1 id . /'ii,drii p•ih· N .Ilifi'· 20"i•. I lii, 1, .... 

. .•L,4 .11.1,11,·lill,il ililii.1.-"rillii·"1••1•g 
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:mil /mi],1 1.· Li·,il i. plae·i· Iii : 11. gi.i· prn. id•·,I iul ilr ni,1 t,, Ar•i• thi·.1.i, liglii »wil, lit,) m.·rl.1"ling. 
iII|Iii.,·r. I hu.,·R•liririg 111,1,11rgr,1%..fll,i'!1' raling '111,· 44,1Flilli·1• ·hi i,11(11.· mli'(11•, thi· um!•·r-Lil•·,•1 g..U·I,il.J I. ., r,·rill·,1 ... 1 1...1,1,11 r...Li •,11 1•1'11 , hr •„ „ii,11,in· Ii,11,•ilig I 1,1,1, >11,1,41,1 1,· i i, Ir u Iii·t, 1 
thi· I.,ilip /1,1141 n, 1 ;m' HMILI' 6,11 d i '1, 11ii.1,11 1 •|111L1|'| •!•11' 
'll,i·,i•iti,·i,1•,>Ii·i,i.1,i.ul.le,in«i.{ r,!li' I r-·in,1.li•,ul,1 rati·d,i·i,•„·.mil l.,tl:Iw·i.|•11,· 1.„1•..n,·|1.1. Ill,-1,·1. 
4,1,11|d Iii in illi· • ni] 1,111,11,|1,1 rihnl Mil. lilit •% |11·11 1 |Il' tion. |.i,11,1,1.liri·' -i,il,ibli· 1,•r 11- • ill, 11,]1,11£,r 1.,liqi. 
1•1444 9,ir- a 01,111 11!4)11| Mil. 1 11, h.11!11.1111· 4|Loul[| lic ill<111 iti·,1 i,-11'11 1• Hh 11„ b•tli·, T ' trr lill· 
4 „1,11.11„, rilarke,1,1.1 u, 1, „iII , l.pi·,]f liNit il],11]11,1 \$:211,,p 1 #11,1- .1„„,1,11 i,..,i l, 1 1 Il},Tinli,I lit·,/1, Ia,idle 
thir, 411,4,1,1 u lurnimeire 3,21%1· 1,1.•Ijil/·11,1,· 141,1 iIi·tri 1,1,•i·kaL'.11,1,111„, fillin,img li/k#/,i:rid i.,lim,#· 
1,1,1,00. i·,111, r Fli,·re ,1,!iligm,·ril n .,1 kin/ .iii· mi lium·,1 • ||I,11/i,·i.··,ir r·.HI„imi.i],in,r-ligm,t „ran;.· 1;16 

• 11!.11 pri :%11.1· Inrin·iln upmur ·bin.ug hliw 1 1 ! 
thi· liglit di:Irili,Joiui c]:i,. ifi,·.ilion „].irking. d„,u],1 lir I'lit· ili./i·ri,IN m, i,11/h „>ril rn 11„ mani,hutinpi)1 -tw·/ 
m./r in . ·1,·.i, .mil Vi .4,·r 1•11 1]146 11|lit' 11]211]1]1·- 1111• | Mh I IL'll]'1•,11 1 1111,lh,11*. al, 111.111•|, r,]g• „,1,•[,M I• il• rn r 

di 60,r ligh rn, r.il d ']ding 1.miph•,Ider .h„,ildr{Jilipli i,ir},14 81}JI. int,ip,)-4 (Inl( 1 .uld pn·»ed •,1 1„ 
hir 'mr , .t,i,1 /,L/{qrn„i |1•-W,· h„--nir,g ,·rul,r 

11, lir•, 111 |,4 ,L|,r,11•4]11/. ili..n. dh i.11.p f'ill-• lim: 

/11...ir 4/1,1,11,1,0,!Milf,111'/111•,1111'.lii,ili,il 4.1 Enginee•ngpahmer 
III,·11*iri·/I+·•1'gr.iri,inl•Nirlill,·rl[;Il•,•.1'.Ill·(1 |+r ili,·IL't (i.•, ',•,•.,.ngini·'·ririg •ii,1>,ner. 1••41, 
1, 1 1„„/·,1 111)1]iiirri,>I„· lid. 1,1,» 1,1 11]R·gl·,Ir i,i/· .1,1·1•11,1.,1,11,1,14·21,·1•<,1,1,iI,i,1.5„,·r h•.Ii,ion,i !11,·m,i•I 
I':Ir ment .|I,ill|,1 ]„,1 Iii· P, ibl w ]11,1,11, th,· 1,+i·,i! 41 (. "I 11,11;111.1, Ii!.L/I'] 1.,l |i). 1 Fli.,„.••JI,ir['1,1 'ii .1r,1.11,„4•1 113,ili 
wr LM. 11,11. /,r„u ,·ti.IN linqu/1, fie,1 ,|.1 0. 1/11;,1/ lamp n.,in· 1„„„i„/ 1 hi. m./ ri.,I i- 1 1 .1/|111/•,41. •ir•i• iiI,- ,, 

•,dr, I.,1 pnnitli· prlilirl-i ·lk'.1,11-1 '·14/1, 41•,i·k '•'··11•1£,rt,i,ni *i,·ilil[|.11|„ li•L,h,•n|I]1•iL•,1-1,1 
hi,111,1 haw :,(119:,Jale m,4 1,Uni, 21 .in 11#th ami 4-1,1 Iw 1111 1 IfIX c fir 3,·ar,- 1 „rll,i r ti·+ Imt t·,11,*„ 11•11 thi• 

rt·11.1145 ·rrilr,·.1 .„ 1111/ i III i will n,N „rk 1009· 1. 11,1,1 11 111"4· " 1 " ill * h,•· ," H·iIi· 'i '·i,41, , i ··11 ] f ,·V„i iI 
.en 1. · | iii i .i., i,1 J n,Ji:,1.·,1, ni e. „, i·,i l„ thr p·.ir i nni· t„ 11(IX { 1• ir (ifili li,i, i r•. | 11 1, ti, 11„ fui l th i iIii. Ill.ill 
p.,rimi·,it .J,i,1,|111]1. gam ,1 fr,iril i,1,1|,·rne.,111 .ind .,11 [1,1 rial k ill.•••I'llim m 1,1,1 11. 11 1 1,1 1„· 11 0,1,1 1,41 Lri liti,Ji 

·.|i|, / „ ir.„ !11,· i·,ili•r,•| A,Nir .hi,[1141 hi •i,iNLI,1,· fi,r 4.2 Dough mouldingeompound (DM€) 
"pl'mit,(,1, Mit|, III, :i, i·I|i,N| 1,11111' i t 1 h,· |,LI•]!1 lin '1 1'111. 4 6/1 lit, iniumh· iII n·4,1,·In. fibri· •1(11 a 
231,1-3•4-11)% .511 11, •in#,7,1-· A.le,Ii. 411 ,•imin.1 ,„,• 21 11 01 312 11,11]. Ii[1 11 ,„)11 .1,·r ri· m. Ih.,I 6.1. h .·i, 
ge.ir runq,•men!, >,mul,11„· n·m,n .ilde .11,1 Iii·.ir Ih,· erli 1% 1'ir m.im li.ir• m t|,i· itiam,luelur,· 1,1 , iii rat • .r alit WILI n-r \11 In[ rual *irilig -hi.,Id 1 1, in • 

1•.•;, d" 1,1.1 1'I,1.1'.1,•" I• i·u,w 1;,• pi t•·nt .J.ii"YI In"IL n '911, | h" 11111|•'rl.Li .14 ]44· 11(,| Fla,i |Fl, hlh,4 h. 1,1,111 

of taille·, Iliel 'ir ili•Ii·.irni•/i· m,ili n.,I•. |gruior,, mer. 11,id i·:iri· •Imuld be I.ikin th,lt ni, MI.|h. ||Ir. .iri 
1.111·11· appll, 4,116·..11(,ul,1 1„· u[ 11•· •i,•M rpi•1·(1 pll|•1· l• pi·. ,·N•,gid, .1. 1, „ 11 4,·an. m, i.lin :ind i unbi·r· r,·411,·e it• 
Id111]in,in. &11/ 1•••·1/1,141,•,t([li,ia]••i,•• wi, h.rn; .il .Ir• 'gth pr,i' rm·. 
mum id 0,8 3 Il,er,·cipt,in:,1 iriti. r.,11. 1,1,•11!11 1 W·H·. 4.3 Glagreluforced plastic ((:RP) .In·r•·••,i,·,11.,lu• 11,!d }it· milrimellin di. ,4,lili,!g,·111 

Thi. m.li•,r Ii. 1/ ilt.,11 g 11' 4.\,ith li·Ii·- af 1111 -1111!,re·.110·ra•Li.ill,·Irom e·•itiliri·.. mi•i,1,1,1,0 1, ' b 

bioli,™ co .ind 1,1.·pre„ini· 
1.,ini lair,·• ullh pli·»1·vi·qutrvil 11 .'P·ir.@b·])12 1[ " mi' i i"·rit '11iI'll,le l'Iii· gli« 

u.al i. m 911,· f ir, .,1 11 ilailip,·,1 -1,1,1,1 m.,1. tor I.nih 4,11,·ring 'dr t ilri and b,•num 1/1/' '•·r•,(,1,> .•ri· 41191, 
·„.·[Irm „p·. 11:,1,1..,1 .trri,/h. t „fi i, 1131,i),·h. dile 1, 11,i 81,11|•"1)1'· 1,111|18· mark, I lili·'F •11!ElliI'l•IV• „4('r 1 |1,•.1.61,11 

·1(1•anl.,0-11'. th/·,ir//1....i. nin .,1,]rill lip-·i applieilk, hlh (,111„.1, 11, .Ire·•·11,01/4/min.i ir. |inni!,4.. 
i,hiri· 11, 1,· al·, hiuh i. ilii,r,·mi•,il. irn , 4, I'JI,( t. .1,id 1]1]11 4,·n 11,4,1,41 In thi' .im during 111,· fl.i, . 1 4,· * iii 

.ilqi:irrin,·in 'il'hl .11/i, 11 /1.i' 1 .4 ... .·imilial ld'.1 1,1,|i .,1,11[Ippri),1,1, J .. 
•Ind iGH·•himp. a. I•·11 .1.·11] "Pll"Id ')"h/·"111# 11*.1 4.4 Aluminium 
lure dili.111 4,11 giwi 11 1,n,Ii·(qi n gui- M and 

1,11.1611 1.ir •4·111.1 1•H I•.1-· ic·11·1· 4,••'•61 lilli>11114 '911.lut'•.•%1,•r'.U',1•Ir,11.1-1,11 on, ut ihi 1, M",Irrial. 
ilit,1.L 1.-· mi,unt.·41 .11>4,1,· Ihep Ir lim,zilment. via- bw 11]1· ]11,1,1,iruillin, 1,[.in'.,bKIil lim,i,nin Iii,Li.iii#, 11 
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„11©·r. r,i i·]1 m hur./ di. 49 I i,in :ind ,]in·. h:„i i,·.ll / 1·1 ng,11. pot•·,{1.11/:..11/ i '·],ir[•·ili i·,Illing ni·/ unre-di"irb 
i."'11.,-1•i,i,tri·1·1,111 i ·14, 1·,irri ion l,ifi„qi, i"i, 1, . th,· alld cal,le i mr» und ri· ti.ir,U il •., 4611,·r pet'·7 
'Ligh i•,(,11 rlz .,11,1,11.11.·rl.LI, n-• 11•· 1||11|licil ili,· i-·,if ll.i. 0„,< llw. · I).train,·11·• 11 w I•·i·im i·' .,lil.:11·•11,1.1,1,]11/jr. 

Ilil fti •-r. 1. HIll hi· ..,„ilL„ 1,1,1,1 hirn, Ill·.[1.111 1...· (Ii w.....·,1 Ill·.i..· 1,·I•·1 •i,1.,1.1,- 2 

/8,11, Mii.,4, a, nlii.„Ii„h,1,•%•,fil „'|1!1•.lili"lili-1 ,-1/1.1-1,1, .lri·l·,1,g],1 11,1,1,Il,LI,•.•.Iii·i,ir,Lill•,·11.11" 
Ii. In |Lic|„r• (11/.|11.lilli |, i.k,·I im,i r,m.i,[laimi .ire 

14,[wart„Man •h,iuM M I 1),· 11.1. .1. it dig·,ilin/..r„,1 

nipi lk 1 i. ·4. 1,„Ii.,a ri'./.irie·i· iiI„,n .1,1,/>acd m Aw 1. 1 Iii· pli/,1,1,1·le per fi•r min,·i·,Ir i h, 1,1,11,ruik· itrif·,- 
l \ mitted Ii, 11„ .ni, i>r 1.84,.im i r (; 1.ki l. h LI'] In· 11.1,1, r., 11.· lia..ing ..f r..1,·- "1 -1 ......1.111..|ril 

i".1 111,/11„1•1 
nu lt·rial 11,1,1 ile,·» 11,1 i|, U·ri, ir Liti,- i, ith i |ir· Iii ir,2 11.In· 2. 1 h,· ilii'i·11.ir„, iiI pri:,i·,lip•.ini|,Ii'igri / 111, }iri,(111* t. ul . Ii,red li·,>m .m .4/iqnriati gr.li II "1 •1.,inli·'-"i·| ri·|.... Iii 1114· dul,11,11!1' .rnd |I li- 1.'1•·11.Li'i ' (if 11'· 11,·11#·i/,r 1,•,1,1,1 1,· 711.1,Ill|Ii|1!1| fri,m 11')(JH•'i, -(1pi·r 

m.m·,1,11. LAd iii thE' 111.1,11!:1,1|11'i·,11 lili' lil,11.4. 19,- 
pur, diup ·in•,(11·id,11,iminium. el.il,ing :1 rid+]14 kel .4..m refli·'lor .ti·in."i|iliffi-,i. / 4 

high ,·Ili, h·rin 

5. THE COST OF OWNERSHIP OF A STREET t. Dilignil,·14,11-11/1['ll|'111,t·•HI'(I .LI'li·.3.1·01 r..11.- 
Inl 1.·i,/iric' Ind IN lil 11·cm 'i ,•1 i,nup ·111. 1 i 'mr,il 
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Ttl#.El 'Ainipan"v ia,r afi¢•t,wrihip<,fc//Pi"fer//rer, 4"4/10#ti 

GRP STEEL 
BASE QUANTITY 10000 

QUANTITY OF 9.5M POLE 8000 
QUANITITY OF 11 5M POLE 2000 

PRICE OF 9.5M POLE R 1.000.00 R 1,200.00 
PRICE OF 115M POLE R 1.600.00 R 1.400 00 
ANNUAL GROWTH, % 

2% 2% 
ANNUAL REPLACEMENT, % 

2% 4% 
REPLACEMENT PREMIUM, % 

10% 50% 
TREATMENT AFTER YEAR 

50 5 
LIFE EXPECTANCY. YEARS 

50 25 
COST OF TREATMENT 9.5M POLE 

0 200 
COST OF TREATMENT 11.5M POLE 

0 300 
COST OF OWNERSHjP -10 YEARS R 2,506.698 R 3,107.378 
COST OF OWNERSHAP - 20 YEARS R 5 562,348 R 7,147.504 
COST OF OWNERSH•P - 30 YEARS R 9.287,169 R 13.496,656 
COST OF OWNERSHIP - 40 YEARS R 14,333,187 R 23,845.461 
COSTOFOWNERSHIP-50 YEARS R 19,362.593 R 34.159,598 

Liw·rea»pinril.,dal•i,1(·1•I•.indilighirrlme. Alatliw·high ,•Lit t, (·(intract. Sprnali,1 gri·,·t |11!hling bli,Kir .,11,1 11•di,111'llunip i ,·lili l• 0:"·r.'1•ng i·(i-t "' r,·•11,1,·, J,1,11 9,1,1,11 1 11"r. Ni, ' ,in ,•(}1 1,i,i,;•i! 1,5 1 , •1ri, 11,in. IN (Irri IN'· i,i 1.inqh. in:,4,·· n .in, wi mi'J, ,·9 ...O m,Jing W li,In. atid p„„hia· .·.,n ·Ii[,+ 1.0, pro.Iii, i. i 
11.-n•,1 11,111•rig r,1,11,1.-,1.m·. or „ili.™ i.( kn-i .1. t) 11.".Ld,„ t„ 11 ·11 P|"|ii,"Pln '11 ,),1. „ir/ /·rj,d.,1,.... 
1'|i"In'•1|Pr,•,1111,•,pitid•,·1111'·„1. t..phil,ivy,11„.,gired 'Il.M 'i,E.<·i.Ii•(i,in,r.,il,)3.4„,1,1,1,IN, I,1·gl,1·1111,1.Ui,k 
til |I nir.·1 i'L. iiI !1!I r,Liq.litw- m ..." I•..1. hi·,ILy id . /i,ill.,11...1. pn),1,1„. d , 1,·•nilil' 11]1| 1,1 itt Ili 
110 1•nqi w „1.„emrni./.n„,1,1.,iripre/,1.11,·In,·lili· an,·111. 1„1.,111.li,11,|ing .111 11,1· ..1, aut,,ges 
, i, ul /,1 innit i. Ae.„ir..int,·Iial•( t •11.·re b., i'wr, 1.11'11' in . pl- 1.11'qi gri,i,p 

r,·lilli• i·ml'l•|. 11.11,1/ .1 1,i·> .mdil.,41 i,11 111/ 4, N·rn,in, d " 1 1- i han"; in „1, ,}t,r r.,111,1.,1 .1 11.91 .1,·il,al i i,4 iii ' m '11,1/ d,„1 1,[,f'r.,1,1,1 1 .111·1·t •111,·rut. li411 illg irri-,1,%( w,•1 4,h'·11„·r ·. lainp 11.1- 1.,]1•·d or b il]-1.1114,11.1, n.,1 iii].· 111,11,•.,p.,h• i.,id,1 1 1,.,„iii I,wl, 
•11]1 9t·r,11,1/Ill,· i,114·ri ·•1 £ ]•'·in]/4,11111 -t 4 4 1[ LI• 1•14'Lr |.il,L•, r,•11•,„ ,.,••,nl 4 , 1-nili, ir„ ,(·a 1 1, , rn 1, / /g Ii!·rifi,1 lor /1/· 1.£/ 1/1, a i ·•ird, /g bi ) 14£ill#C/.(11 · 11:1, ili .r:, il, 11 f„ a lind .1 1111 16 , 1,8., 
1/1, . ir „h,·n· |linU n t' lin ial ilin A '1.1 (lit 111,•rl'til) '· Ine,•f lili· 1 1 11,11'esaw Iii.1 1,1 '11 '116» 1 Il, In 1,1 · 
11'lli,.1.1,111,1 , I.,4.1 „twintl,1·111-1,1,1,re·· ,}r/i·(·11(in 1110 11, 41/11.11,1 1 8.11"11•4. t.illi, "1 Pr' Hiling,1,•. 1,„d,/ 11,11©,il[I'li.i .il,illl'Oft"i•Irthgh, 1,1,1,in·,ir,4 1,1•: 9er,i·, •Ili•il rn,r·Fw• an· pu„g t„, In 
,|.il.„ illan, dijal,huin,jil·mark, ,·aA 1. i „irir,j,1,1,·Ii „Ah [Ii,·r,·11· ilic ir,11>In„[ „14„,ne, ., m r„„ ,1,•Ce,cille.•i al,il 111 I if 1, fh""P. rili" .1 n,1 141!11 r[1' g,·,tr. 1]11. ] 111,·n .1 i. ,1 •gawl· 41 1•(1 11] 11(·r] al, r 1:11 jr, ·,1 fi ir Ili., 1,1 4, il •111 I rl'j 're'el' ·d 1, 1| |i 

:i. '16 mi. 1,·. 1.,ip· Ilic.,1.iiI 1.1..1-n gri)1111 1-1, 111:1„ 2 . 1,1 /1,1. mai,it.·11.1,1,· Iii"Ig, i Ah HIP, n·pl.ii i·„1• iii in!,·rial· .in· r, fl.„ „1 1']Ihi Jilli.dh rin :i dr·al,· 
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T•1;11(3: In•.,11,•46*fi 
A B 

BASE QUANTITY 10000 

UNIT PRICE R 1.600.00 R 1,400.00 

WEIGHT IN KG 50 250 

LABOUR RATE PER HOUR - R10 

VEHICLE RATE PER HOUR PER 50KG R30 

HANDLING & TRANSPORT, 10 POLES PER HOUR 
MBOUR (weight £ 25 3 rate xd•ration) R 2.000.00 R 10.00000 

VEHICLE (welg M ( 50 x rate x duration) R 3.000.00 R 15,000.00 

INSTALLATION, 1 POLE PER HOUR 

LABOUR (weight ( 25 x rate x duration) R 20,000.00 R 100,000.00 

VEHICLE (weight ( 50 x rate x duration) R 150,000.00 

TOTAL R 25,000.00 R 275,000.00 

HANDLING, TRANSPORT & INSTALLATION COST PER POLE R 25.00 R 275.00 

INSTALLED COST (unit price plus handling. transport and installalion) R 1,625.00 R 1,675.00 
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The prepayment of electricity is the basis of 
delivering power to the peol)le... 
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PV renewable energy: A non-grid technology in 

transition 
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INTRODUCTION Flri tri, Pili ·r 1.-1,11/1. 41,•,il:,n! 41• JI . •ir 1,11./ ilin 
tuner-hi...r. Jille,il 'lli· IL,8[/ Ii.lilillyri... li,-h r•'Iii·r,· i. ili rl,i,1.111, i, 116, Ii/,·iiI r.·/ und i,·inen,hli 

1 ,·lirl .i, r·i:./11141 1,·qqip,irb·.linl,uihling.,•u.- ri,Li·,1 |1.,un rin'· r pl·,1,1- Il,11,· „11 1 U he •,1,4 .· 1.,1/• 1 

bl er [ f li, 1 M· /1,1,1,1.i | r.il l· 1,1' i n | |.,1 ii, !1 4,14·(· t h i · i ni l 

ni,ht|i |11'it "frn.,1 fin,1,1,1.,·r lilli,il• '111·•i· ari :imi+ir i'lifi•i·!1 1,ur pr,•i,·, b hi .1,1,11,ri 'iri· i [·.irh in,11,11·0· 
•.rof.rn Ii,|[li,im. •Id ·ir·impli'·al d m lili·,ircdom 

at,i][i,ill• Thi '"iri·,ile·lit.L|,41+|„irn!1'1|ir \fri(.me,11 

iIi. 71}. „.181]. •i,i.h Ihi·ri k - il[ a i on /,1, r,11,1, 111/1 i 11.-1, Il}oul 

thi· i·•,ut ilegwi iii g!'•Ii.ilit,irmii,g i·•icile'l u, r 111•· rit·q 
Ir·- 1,·1 i'li- 1,-lil ii,it 111*· 1. .i/,!il·41 01, 1 III· ,·i•,11. grlt'nli.1.,· ".wn,ing i- r,·,1 \\.111·r In mi,ri- 1,1,18 1,·ilg. 
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Fuel cells: Electricity of the future! 
Wilma S Herbst 

WILMA HEABST 

Curren? Poslion: Sne wo,ked jor Joliannesbuig Metropolitar I ounc.I in 1997 
and is cuientlyemployed by Alstorn Transformers as a Des gn 81/ Test hrigireer 
QUa|ifICatIOns W,Ima has a degree in Eleancal and Electronic Eng,neering frorr 
ihe Rand Atrjj<aans Jnjver'ity and •s a member of the SAIEE 39 /6 
SYNOPSES T'he histoq of Fuel 

t , Ihp C.118 irli,:, 1 iii i „u„.ril,m,il 14-r I;rn, rH Ii.I• 
rn.irlitini,·iii arn,1 thui £1,·in·a. 111 1,•Inrillion- ·•i, U.illi,ini (.r-· A 

·•[ pli•er gilirce• Mi·w -Irri·. ef i·ner' colner•ion. ,„ih i·•iwri·,1 111,· prn,1,·ipli· 4,[ 
inen·.14,·flieli·,iri.Jiwl,Ilierq•111.,1. Thel·lianginge[ 111· In,·! I eli in ]839. 

fl.· 1' ,•i•'r *.e,[pr•Ii•ir[ Indi.4,¥ rip,·it. ili, 40(,r kir.mall- Iii· livil 1. ilrien :ind 

1·r di·c, mraliM·,1 p-i·. lilE,i,t• Il i. in th/ h,·Id ilial Ih.' M, Wilma Herhs, 
M I·,·11 fi il,kirn appli,·alian fur gent·rdn,ill o[ i·li·• [ric Ii. (ri,·14, <·-enl]•11• In 

6..1.„g .....1 i·,i,•Ii.g. 11,!· Iii.t,irv. 11,•· Ii•rkiny prini·,pli·. ri'vi·•,h•g tliz· /,Ii'·» id M.iti·r 44,•cir(•h+ Iii 186/ 
61•,pin „1 :milapplicali,•nof Ilw furl pill. 11, n.4 „n L. - hi, m n. iii·, .rd '11 1.141/4, ilerlril 

lili· Pri,[,in l'eil•.1,1/· Winit.r. 1,· (PEW) ie,11/,1,„9. wl] 14A·/. Thi. lai.m·Ii,vI il}i· 4,·„·li,i,ni·ni of A'•,„•.ralor. Ji,ij 
hil;. u-·d in dii, p.q•·r F ld•.4 thi th,1 n ti, A i I n,"di '5/,• I' id 1 '/ 4 Al "dfu 

INTRODUCTION Il„Il. 11,,h,· lili,·Ill•,· 
Winii·w·r. iii ill· b., {Ii·% i·III:,in# 18;Il'• j .... 'III,fl :Ind 1-1.1 IIi]/·r. ii,ili,Ir . h„,illi l'r w , 11(,·d: ti, r• / i,i 
, 61,| 

tllal *· 1,1,2.1 Li·,·1, aliri·il'Ii,f '11,· lot,·4 Iri li•••I,/. 'I,·, '·1. a •H]mi. 1„i, 11,1/1,1,111, Whhi i |i• tn,lu 
•||'Ill- r•Il an,1 i i d . W d> 1 />.1.' ./'11// t. //* Eli n· hi,*pr .,·rdi ,· 11 ri fur r m 6 

i Iri, al 

|<ng,Ii,·rb dati· thi·r; d li, brnaden i,·Ii,1 '·,il' 4,NI, 111,· fui·,1. ihi·Ir CA·Ii.·r,ilion 4wri· .·i,·ri[ cib (·w irn •i·• 

ni,·,h.,ik .i,•1 b., ipi,/. ili,·in.i·Iw·, will, tfu· kili,»1,·.10· pn,Al•·il, pe,liral hulrie ni,»/ n fi.i I i.·11.1•·,w.·h 10 

ri·.Ilig· ··Inn€,1dful•4 filr (114· Urif·.•un€·, - 

,·i .1.,1,1,· pi 'i#,·r *i,pplh·' 1 r .13:i·evil'·lin,· mit man, d 
ki·,ip;rig Il, U> '1:11'· 1'/1, '11'· h,i,g 4,4.1 101,,•a d rl„p qi:in·.·raft Ilial • n·,il, 1 '·Ii·ith• Iwi 'ipporti,/b. for tupt mi·nb 111·{·lrilril lilgili·,·il idn 41•11{·(i,ii ii,·t*,1,1, ili ll "i,h•• m Ir//' I.I 
vih .1 in.inmir b Iii itic,irp„rate· 11,1, 1.11,11,11„g>. 21, %41·11 
b Ji·ari, fr,im lin MWA,if, ·11.1,4„11 el,'„ilri,·• liguri· 1:'I-1•i· Fili·! 441 >Iri,{·hirf· 
Will, 11,· i·lialiging I li• 1riml• 1)i•Irihill ion # r i Iii· 
qi,alin•,f pinwrands,1,;1'4'wilill·vi·,i impon,inia/d [iv 
1,(·ing'..ir.·,if Ii·vIii,„11,/ .4,13.In ·.·' 1.ill 1.1];11,[e „.1,1 /1- 
8. 11„· 1,1-9 4,·rG, t· 14, lili· i·,1-rn,r ,·11.11)!ing 11„'ir, 1, 
ri·,dile hi· 16/·di, 11,·Ill-u.·1. 1, ind.·ir.i,/·iG,+ fieM 
Wt,at are Fuel Celle? 

' Ii,i·I i '41 i. .ill,Ii·(tri,rl'•nical 'Ii·'I.· ili,ii,w·rt. Il, 

6.m . 1,11,·rn „f .1 fil,·1 ,/irri·114 .„i,1.·mi li·,itle mil, 
dir,·m im-,11 ,·11·,-fri, A and hi·;,1 h '1„.. 11„. m :, i,i,„ 
linul,Milirr (Imill, lik,· u liall,·ri) 11•11 i,ir a h•,Ker 
'imi, Ii,vie,- 63 1, rm,Nini,u * Vip];/ 9/h fu,·L 
'1'Iii· .lri,•·t,Iri· i,f ., |11,·1 1•·|1 ri·Mr•Inli|i•, 1Ii.,1 of 11 1,:ill••r• 

1 a. h •·i·I] nf 'lle fuil •i·]1 A <I'·In 11£,M :i m,iti·I,ing pair i,r l'u 
i Ii·i Ir,4,4. 16,· .iniwl,· Nippbm# 01, i irim. i „111„, i ;ilh„d,· 
ali•(>rhing rl,·,·lron.. Thr eli, [r,id·/ ari· •rp.,r.d(·,1 hy ,·1,·i· 
I rohli· bul h·, .Ir,· aki, immi·-lin I li· pli·, tri,ly,r Ti,i· 
fili rirnk/· •' 1, a i [Il/,i•Ii,r :i •,i|,i] |,Li! Il ••u•1 cin•|n•·1 

WA7Em i.,Ii, 1,i,u,·i·,1 11„, pli·, Irod,·6 in lir,11·, t,i i i,„ipli·Ii• th,· HEAT 

•·lirilii.try of Ilir 4.1.·m. co, 
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M.]ni le. hni,Ii,2@1,61. . 1„'N ]11,· h.lirigille d„.·1:,pini·nt win'2': /'rolfili *W hange.U·mir#iN· U"rA,Ii,Prin,#ilf 
of nci l'•rial.. phiwd I Crl,ri.,1 
..ill [|L" ('lleig, Il' I „' |(*•I 

A.odc I [li,*04. I C.thedc •}rai ti·al fti,·1 (·cll, i.*/·r 

ill,pri-Ii,·11/ m •e• r„,14·111:11,·ri· 

ii 'ill, r,•ing Tri 1, i,+ i,nd ,·Inir,in· r 71 9 3-1/ 
.rnti,1 i.,•ia,·t . f t.n c,Ir.·ill m·,I,·. 

":ik' I u,·I x '4[. in Ii,iri' i.:r•f,1, 

14.i• d ., tlit· ti i.r .·1 I· ·Indil / 1 ..9/ apo i th.·r,· .11, i LI,·r, 1/11 1„,· ilifier,·41 

br N m |lict 11• tile El. The 

b'Jiling ..rk]I' prinilili· i 
h.-1 1. thi· P.ilin I.,hani, 
I, Inlihill· 111 1 1 L·JI (1'1 "|0 
1,4| NI, 1|, 4.'T':I' ,|i '·1,),19 ,· i i'n· 

PEM Fuel Cell 
•[tin· (81191-) nuk• 111111·•11 fir mi'hi[, 1- -11 il, •1•1- 
Irt/ ,11,1)11,1.1 H. - 11,11• 2H+ + 28 

Workiug Principle• '40, + 2H+20-- H,0 
]Iirl'|11/ u-, h ilrogin i..,fue[. Ihi·Iwl i•.,M,hid H.+1402 - Hdo 
Iii :h,· .rn 1,· ul,irr · il i, ii,1(11 E·il (·lilli ™1"). pn),1,1 illu 
Ii•'Iri•,·11 11'1'•·'11'|'/.'Arieli• 411(,1,12+1·r i,Irr,·r•. i.-1,F, of :Ii.· hurli, 4,11/1 ,·//Irt.. Ver, h i,45 &·mp·r."i,r/. 

Ihi· 1,\.12,·i.jir,ii'i.·iuilir 111!•11·arti•,ili.,11,1.Irati·d m hin, mal• ri.,I.:ind m.* I ach li pe rit i i,rl,eU I hil. hui. 
liglile, 2. m 'p, 1,1,11] 2-[r" tram,•·i,·.ign ra M Mi· 'flial,·'pl.u,•1111· 
11,i·dil'brin, i·Ii/wi·i·!]111, »pr·.!lit·ene- h"1'.,111 dilli·,i·nt ler[/'ral.. rarim·.in 1'111)1,· 1 

/ fur! cell L. ir,hirc,ilk .high-,·Ili,i, m i '·uce: .luch 1 !·r,1 ./.iI|.ilib· lii , U, rt,I • i 11 c[Ill rliqi, ilil. lin tile phi'mir.il 

11 i, humilami'11132 ,·har.„ t,·114 ill, iw- J i„·1 41.11. 1,} Cl,n· 

c Prel r i. J .1,!11,1, 01 1, 1.1.„51. li, 11,4 1,1, ·1 c,·11 1 11,· clic 
WA d 111.· i'li·,·ir„1,1,· ./re iIi·-igni' Ii. ri·nlai, U4. Bring mor, effie ient r,·.illt, in mu• h I.· W 
im, hang,·,11„ rh, ,·Ii, m, il r,·:, 1,1,„ .mil <11, hi,4 11„1.1 p ind .Irl.ill,·i 1,1,·1 +Ii, gr /.in.'in, r. 1,rMI ,·r :,Irril f,ir u 
Ippl 11 11 ,·m.,nal .in,r(·t· m i n 

hgtor 3' Elemeids of a Fuei Ce!1 1'0,•'er Plaut l'ril·liu[ 1.,41 r.·11. .ire •mnple' 
6,4·,IL. tki·' ni·•·'1 .i,1,1;I i,ili.I| 13"I'•j}|I 

'r. ii i! ., 11,1'.1, 1,1 ]!A 1.1 i ill , 1 .·n 
·1,1 nid , I i#,1. i i rilin,mr .ind Pioces. 

Refow 

/ Section P./.7 Inverter I 
"14'r,111•g i·:11,4,14|iti all,1 lifullim· thul . I locessing) 1 

44'Id I]i,]i[ th,· 1.·,forrn.im,· (d •In· 1 
filt·| CCIL IN--111.-6 
114,·a„ I· fi.i·l o·li „pi ,·:mu„ i. 1. eli·i 
Ir, I, |I,·mil .J] *, m. t'll· 1 1. r.ill,/ Processing natura gas : Conversion of chemical | 
4*m t|Ii ,•·i•]•,1·r.1111''• 1"rll or propane b 4ydrogan ene,gy b DC Power DC Power to AC Power 
per.,turr, rfliu, Ih. rli,·mi,•1 •rii, ili 
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Table ! 

Low·temperature Fuel Cells Medium- High·tempenture 
160 - 120 deg Cl temperature (600 - 1000 deg C) 

[160 - 220 dee Cl 

Typg AFC PEMFC or SPFC PAFC MCFC SOFC 

(Alcaline luel cell) 4,Protor Exchange (Pbosphoric Acid) Molten Carbonate Solid Oxide 
Memb·ane or Soldi Fuel Cell) Fuel Cell) Fle!Cell) 
Polymer H Ceil) 

Application Space qlight, Cars, buses, note- Cog/eration Combined heat Power station. 
defence naval bookcomputers, plants anc pawer power domestic power 

domslic heating, stalions. sh•ps /6 sipnhes. 
submarines, vehicies Iransport 
cogeneration plants 

Statusof Have been used Domestic powar Industrial uge Test plant with Tes: plant with 
development in space flig' projects, cars, buses i 200kW power 28AW and 2 MW 100 kW Outp,t 

cogeneration <Dilot *160 pIarts Oulput 
projects} 

Characterl/1 No pollution Poliufion '"wn Low pollub Efdent use of E#kienl uss of 
emissions between O and low emissions energlr enGrgy 

Highleval of Low noiseemiss# Lownoiselevel Low noise Low noise 
electrical e'll:n 
emciency 

Varyexpensive Solid aledrolyle Three times as No external gas No exte/al gas 
manufacture suitaolemass e•pensi. preparal,on preparal' 

production cogeneration 
plants 

Not for industrial Expansive compared Electrical Aggressive Aggress•,e 
application conventlonal eficieecy electrolyle elect•010e 

lechnologies rede,0 6 
sustained 
operation 

Low Eme live Exact 
requireme.lon 
later:als 

Electrolyt» Potassium Prolon-permible Phiphonc acid Lithium and Solid ceramic 
hyd-oxide membrane potassium body 
solution carbonate 

Fuel Pure Hydrogen HydrogI, Methanol Hydrogen, Naturalgas, coal Natural gascoal 
Natural gas Naturalgas gas, biogas gas b'gas 

Oxidation Pure oxygen Almospheric AtmoGpheric AUnospheric Almospheric 
0ge' oxygen oxygen oxygen oxygen 

Eleclical 60-90% 43-58% 37-42% >50% 50.65% 
ifficienc' 

......,5% r·q'llri ,)11·.1 '1'11. filt'| Il''ll.".9 I"".-"|'| I.' •)rl,],i•1,1. J[Let|•,Inil| .1]•i• •i,•lr•,1 % i,1, 11,•· i,·i ••1 ,i Ii,el 
I.„1 0.1. . an,1 11. .1 lin. 1, ii.,· 14•1·1 11,iril¥ •11,·r .,11•.i, 1,111,·111,4,1,IL• ilr.•21·1•.11,i· 11,9, ffi, irli, • 1,111!1· fl•·11·411 4™ 

k·I'l,,... fir.ili,- m./1· 1 1,4 ce]IM definili· 4 41,11•·11,11·r. 11,1 1•·in,- riN[,1, .·11 6.,1,1.r il„./,i„...,1, iii h...111,·ri·ilill, „m 
.,41 •,ilirr .Ii,(ions. i,ili,i tor i- in thi· fi,i·I eli 1 41,- thi, drin, 14'1. 

"* 
11, ·ri· i .in (411' r 1,/1,/ inf |lli-ni-illy /1. t'111( 1 1/ -1 i he ./ IL/,11,·441 6 I 111 111'ir, r| |I, 14'1•1 1/ LI1 L]1•t rl,.11 ' i,11]|,li-· 
ful·l [i·11.in,1 1116 1- 111,11.,mr· ul thi· fiwl . 18(Iri,ge.1, 1•,1.·ligilw• I,gi,i,· 1 .11... 11.1:.1-„ ,·11·lili·111-1,1.1 1„44 
11„1//·,1 I.,I :» Ili.,1 11.L• 1.. 1,4--10rl·•1 „n,1,·r r.Inpli·. Cell /,(m·r /,6/. 
.i,11· ......ilefer•,ir,i,gij..Ing,ir.:ikilig ",i, 

11 |••.1,| |1) -•"Ill; 1'|||41•'ng •)) 11411.1!LIr.L• gaji. ],„,4 di,it··•ir.,iliiall• ih·,lun.Inil •ini,loi,·illigur, 1 
.hile'th'·Ii.i' c'iri.tril<·ti•iri' u,•ri, H.il•,Ii·| [r' 
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Frpr£'4 P, actic<,1 Frie/ 64/ Com,i m ,/im 

Membrane Electrode 

Assembly 
Flow field plate Air 

Hydrogen 

.· 1· • jiumi 
4 

w.*..."- L + Electricity--• 171 
DEVELOPMENT AND API'I.ICATION €/#eleration plan' 
I Ell' 1, 14!1' 4,9 1,7„m, ni iiI Ill,·I lill. 11.1, 1„ in call,·,1 Q .[1 1 - iri | ur•,1, 41,5 l 111<,1• (1 l) mi-mill„ 1 , 4,1 11, m . 111, 
r,1, 1 1,"d file| 1,41. Iri· 1•·111. 1,1.,mili. 11/ri d 1/1 1,1·1 •'11" •4)11,1,Ilt,·il 11,·,•1 ••1,1 1,(,u'.r ( '11),1{ 11, 1• •111• ,1. t•111*. '1114· 

inmid„,ing il.i• 1,·,·hn„[·40 4,1] 1,1.•1„1' · di'. Thi· fillun· tl,in lirills'• .1 •glii|iiant nililiti•in in ..,,1- ili,ni,1,1 
ilri,b,]iminl,iffi„,1,•·16%,111(gu,•ill,rd[,·i,1•111.,kin,fil•·1 ('(C),11•i>'•in.,1,141 'IL.,r'·'.11!ilitll„.i'.,IllJ,·I.'il|,!Ii,· 
1 ||. J||<,1'•|1,|,11' .,m| :11|i,]it.i|,Ir t,i .dl [,ir " i• iII i·"-110 '·'Irrilil i ii,I i r,1 ;.1,1/11. gill|,Irl.,1•111,11,11, It. | |1, , h.(11(rl. 

1 ,|imal. .mi| air /,0||ill/·n. 11,4· 1,•it,·i ,•il/-1, LI fri•m 1./.1.'Ill•'Ill 
Wm, il d 4,i/imi·/ lili m. iNT The hic]. \ 5,·,mi m 

I i ii, lilli iii '·1 filli n, 4 r,dii, i·• Ihi· ,[en'.irill iui (11.1 h·N·,Inher iiI ll,r lii,ic,•in m ..dihirnia HE,li·.lim 11],111. 
»In,reh |il| |U,4|> [Ii,· UN,nia] H, wiul,[c 1 li,·,g, 1..,bor.il iri, iii Il,• 1 4 

11'91 ,.. !:I....,•i. 1 11 1, IiI·•1"1 111 1.'1·|111"1111. |'hin'„.11" .11.Pll...bl", ]]'•A|•• I. |'•·L i•. 1.-•il•I, 1.,r 

!111,111.11,• Ill i, ,„ 1,1,1,1,111 p]£11•I mult,·1 {Fl,Ilt„-)11111,-k) 111, Ill, I, ·11 p l·r 1.12,•, .1•i,„IiI he •,·i·,• a..11, i 1,4 iri,·il• 

•]Ii,dil, in.ill,n ir. (11,·pri,1.-//1,·T•11.·"ll•|i].tril .l,/I.....h,·alill,·I...1......11.·1.Ili.in.,pl,lwali,il 
·, i.111•c :,1/.·prn"·" h' ,|r i,K il ,·i·•L·".,lit' /1,1,11,21] TI•i·"" 1!' r·lil„1, 1)111,111, i li'.i.ffiN¢,1,·in ill.·r.,1."1 

•1„,Ii-1,1 ,/,il .,ill·1 1. 1111- pri » i> • all'·11 W't \ Ii'·r '144 '·r•11·11'•1 11 •,•1,•4'1 •111•plle/.irill.1,1.1,1,1» |r„,11 Ik• li, [(1 
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Schematic diagram of a typical CCGT Power Station 
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lili· 11,11 M.1-1, fr·,•1,1 did I,int r turb„„· Lir · 11,·lip ,· 1·LI ti' 1, 1 1,111, L·Iii·ip,·r lilli h· O,·\ilit, 11 n 1 11,· in,illi·.liall , lin- 
hi·£11 rit „wn .1.·ani gi'111·rat•,1 (11 W:).'Ili,· 1 1 11%(; I li.id· fi/1 1 11„,11 .dilli,Ilgh .1 r,1,1,•1 i r •,1 1.inN,r. ci,I,•i inin 11.1• 

• 'Ihil•' 2,1. ·• frin. 1111 .i·, p mirlii,i, 14 tr./1.|i·ri ·d JI,16 11'in. 

WORLD GAS DEVEI OPMENTS 
p.·alure i.,1 pri » Int· lili 1 .11: 11•11.[1 ....• f i,ili] 11.. 
pr,•reari •bli'•lri'·11.1,1·r' 11"11•-1,"t·,11,·"'r' ri 

c %11.19. 5/h e•,11.,1, ral,14 I, . plithlll„ 11 Ih.m „111. rhul!(• 1, 1 Iii• 1,1/1,•.phi· r· 1|irimigh .rn ,·dial,41 .1.1 k 
1|11' 11,g|, 1(11,TI,·rilliri· hi.11 :11'»Illi· Il.Ilil gi·111·- .,tid iii 
iIi 110, 1· 11,41, re,11,) a ·liN,1,1 1,1,11,1.· MI,i, 1, liu·,1 I l /1. u.•,lul, bir al",11 (/I 9 4' al iii' ll N 'Ail •: 
drne' amith,·r u·,14·1.11,)· 1,1 /0,10,4·111•m i·li·,·t lii,13. I hi· rr,Illiial,)11 rl,li.. III,>'· pri,un l,·ru·•.ill·li|•igni•ill# 
/.·aim I u, ing Ihi. turl,ini· I. Ih ,·, p., cil :h,·i•ugh .i i ,in- 

1,·1[,rn•,1 1,1Ii,· 11/lt/lir ri,•i 1,1,0. I . 11'g Id•••4||' 41111| 1. • • |l'( | r'14'|1 Ill'1( F 1,• 2(] 1,•i 
InaCCG'11 i ill .. ,11, m t.,i t i d. ||i I, '|'il| |i Lil 'i'.'·r i.hi,·1, 1.4 111·7••ir,·rill.,·ourmh,· 1(• 3 N·„1,4 78 '111 
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0 urlh,·,wal, id (,„1,·<:i. 1,g·„projellid i r i•ent lili kilili in ,\11·.:1•f 11 1111(,11, 1,6/ r./(1'(13 „hi,1, 
m„re t]11,1 3 "i . (|1' rili. 11,1 i il u'r It. grer .1. il .ipp iM ni.]11·kit 5 1,;Ilbill I•arril, 01 i,LI ]11 WrA ,1,]ili iiI 
ihilin.,0:1. ind i·nur(,1,·lith.1,·,in.ider.ilion: J]11 „im I'Lit inumic·/.20'11 1 , „ ild h,1 1 11 1, ell,·rin, i.le, in,it 

.,1,/ 11'. ri'|•.,1/1' 4)!1 g•14 ill •111|•'b| | ••|• 1}1•,•Ill| ;111. .. 1|L']1.L"/ 'f 1/ (.ip· I·l i•,|I. .i |ir Inrirt' t|,1, 

Arinth,·r Gl„r ilial i llk,1. ,• •r·,el,·ril, thi·,11,"r \11,1,111"·r,flill,11,4,.1|ill14!.11,· Lil-i.lu·ridi-i,uit·,1.., 
M:,rd, 11„· ,1,1».1 i jil,(in |}, /: i. .1 11»i|hi|e im rag· in .ir,· Li.·ing, Nil,]ri·,1 i,ff il,i·, ihi t 44 *,H h li„ i .ilid rn 
pot],·in-,•f i .rl>i,/ i·/11<:/oil- 14 11.-/m·rnmi·nt· i,f [h, 11.1/1/11.„,1,4- r lid-h .,r· I„ i.„I.„1. ..1/·- „I di,·Ii,1,1/•111. 
•orkl Fur an r,„i,ul,·ni ,·rer© {Julpail. burl,illy ]1•llurill \ 1111,11|,i·r of Ihm ar( in reil•(inal,11 ,·In•r /iri,•imili lii 

?UP. nUtiwl• „;1 

THE LOCAL NATURAI GAS INDURTRY Thr imip m [!Ii· end 01 11,1. paper 41,]u, 111, r,irm 1, 

U ith liu rwer u,1, i,1 ciffdwre· ga. re• ru·, Li, I i..i·1 11•i. ing 1,1 1, 1 NAJ(|1 Wrica 11.14 1,44 11 .10%4 10 (11 Inp it. ruM ru·4 iii .in 
' I'll/|Ii| I. Illi./.I ELECTRICITY SUPPLY INDUSTRY EVOLUT'ION 

4,•11111 11„0·4, h,i:.1|•Ighl• d,·24„Pt·,1, „11 „* 1:,i·| „lili,v Hi,Lith *Irli,„ .1. i,„,·01 [li,·lir-1 ,1,11,1 1, i, .i„ ili,·i.irt•Il„ 

m I lii, h t.,ki· 4111,11'1· "f 1 |i' i „111,11')'' .il)lindant , ·,ial Men. 1 |,i· ,·i r,nier, 1/1 u·i· i,1 '14'lli, il' fu I Hl),). 8,·r 1 Iii 
11.-,1„.'* 4 „11,1 ,,Its|lon- "ti•rn[ g:[- 1,11,1 "in,1,·11-1 i.,iri, 1.1.•1 -3,1 war, 21 1•11 rn],i·r iii i.<,I.iII·,1 ,·li·'·[ri,·il' -1,/i,)11, r- 
11•,ili,in iii •Ii-4 1$.i•. rl,i· lui, Inailir plon n .in R-.1 ...„. h,r,/.,1 '111•..· i un,pri-i·,11-al ;in,·inmen, undi·/ 
(i,i:,1-1,„ il/,1.,,•, 16) 0,1,1 0./.1 1.1111•J| /„114"·Iri)· 1.,kil#,Ir,•Lit,11 (iwn,·41/'ilri,in•ipplimp,ir,-4 ,.Ii i 
1„10] pr„il„,·t.). Sng,1 11•• Ihi· eN,1>111·11, 1„ 1,rn,]11(r i i,1,'1.1 „w„IN| 1,1/11;11,1 i,in,•i,„,i,·•.1,1,111„, „,ihia,•. 
liONIO ],Nrn·L per i].i• (bblho. Ir,(1 *].Mi• [3.0410 14, 1920 U 1) ·.imi· 1.pplin·„1 11,4,1 1 1 , 1, i,·ih .lippl, h.1. 
bl,1/d. 1 hr M•,-*1, plan[ rri i·,1,·, iwl,Ir.,1 /- and i on· 
den.te fr,in lit· F \ gil• Cirld Iii '10»el 14 */,1 8 1,1,·, 9 r. U;,+ elill] 1,11„11,11.11 1 + i undil, 1 .rn ]In(•.1 4,1 
9/kil" ./·I·r ' I i.11'91,•pi·Ime 11 'imwrl. Ihi· g..ili„ i thir. 11· Ii,ii,id i|,al Ou· ni,+irin 01 pi,h'·• pri,ilun·n in 
Ull•·h / lifd fuel· inili,ilm»' mill•ir '1•,111'i. di•li! 
1 1" A'"m"x" .1,)1 11 [4'. 

111•·re 11 1.11,•.i,[·r 1•·i·il reneul·•111,1, r.·' in 11. (Ii.tri 11.·li.·Iii·.·,1 1111,( 1). (t·i,tr.il,•11//. i.·rati••i, | Iii· lili|L, |1 . 
bili,• iII ;51•41 4 | [•.1 :Ill,.,tl•,It|()11 11]•n],|,4•1| L. W,)11|[1 ;p| 1|1' |,I'r,I'| •1• 4,| 1,·,i•,i,1,11.,3| ., a|, .,1„1 |,1 ri,i,, t. 
11,4 embi·r I')99. idw·,1 a • ,•ri·(irti,inil, illi• 11•i· 1 >I,a,t·,1 i ffi, ii·i.t 11,· .L|•1• !•4'•Il[IlLIi']p•i·•| 1••.•• ., hl, •).L•i·i| 
1 1 1,·r,n .a. ch{}-·1, .1, 111'· pre[Prml hill,1,·r hir 1, lii, 1 •i,11|11 4·•1.1|iIi·•i g,*rr11111.1,• ( 4,1•1 1 (,lin,·i tl„ hh,- 
Jl,hin,/·1,11/'*,1,·Ini•.a,(41/.*•.·rgl(il'i·r,1 .1. tr• ·11,1. 1,·(11.11, 1•1. 1,1;;' I,i•f!/I .•i,I thi' hh| 

1/ i,11.ilik I.ir lh, 1,•1•1111# prlic,·. I·.·r l> "im. I.hmrn, „f 111'· Hi.,1,11 it, •111,1,1,1,•11]mi»,1.11. 1. (.,1,1. 

plilt·4 Ilie puri hag· !•f,|•'11,1""'·•"r#,·1 roi f;». 
h•,1 1 Iii·n· 1.1 1, 0• on|, rin .i. i·, rg 11,1, 16·m.,1•,| fi i, i'|i'i'tril'it> .111,1. /1, 11) 18. E- „m,„q 

irw Lia. :9,|„-11, the 1:Iii·rimi·,11 - | i Parimi·,11 c | tlie· tili•,11.1 1.Ill. #11 7 rall•i .1.111'•iwer (i,imp.m il,i,·hi 
Milier '1 111,1 Fner' h i. prrpari·,1 .1 (;1• Br:.Illation Hill w. th'.,.,„,„,rii·,1,#·.1 m. rgi al l|•· 111,11· 'rh". 5,hil., 

„lii,il, i. e·,irri·nll, 1,1·in·r -rk.11„M]·,1 3•ith.lab'Ii,il,1,·r.. 11„„. u, „. ., Ill •1)111,· 11,iJ],i. 1•,a],1„·. g,ii, r.ilitiM 111,·ir ,•i. 1, 

¢:in•·rrini• 1,1 i 1 1,·irl• Li··11 1•i 'irin ,",1. 1 Iii '14.-1,•r •„,11 ..Irrir" 11'. 1 .1, 11" i."11·rL, 11 i. lili {11,11]in..t lily lipplii·, 
iiI thi· 01- q.' lar and hu•i lu Jiti' .1-n mul h,·1!11,!14;- '1'Iii. ili,lilin·mi ,· ..• 11,1 n.,1,1,1 ,6·n in ihi· 19.10'• 1'.ki•,11 
ibm fir 11,i kili!,1 Ga,· C pr Pliwiri I're]•·a. 
111,· Auiligi. fir·Id i. i,1,1.,18 ·,1 1.11 %.1,11Llinrn % Mir, .49 M GENERATION SECTOR 

Iill.Ili·h 17U kiloin,·Ir.·, Ui·•t i l e rninl(Ii.if 111,· 0range ..... 111/ ba, kgr,•.1,1 11'.,1 1»k•,rn h.b Pmrr/'i/,1• 
IL, rinal,hi·h,irili·r,•f 'r,11 \frii,i 'liu· klid,J h,·in.r 11.' 11.1|„.LI IJ| ill, 4 |1](h ..1'ri. I „,11,LII. „| 11. 

,if -,ini' /100·11'•'re· AN•inictrr•.1 he i·'ililirly·.,in arr: 

/% re.i noir I../.In :iwing,· id. iph / 1,40(I /,·tre·, 1).Ii,„ 11.11!im.,1 Ir.iri.,imvi,m n,·1 'i rk :11,il iII"i|'llic· 111]·r• 1|' 11 

···1 In,·1 ir .1 nwan •-1,1 41.·pth,if 170 in.·tre• r--1,4 1„11 411 11.· lii,li,tri'.,u-1,•11,8·2. 118, 011,(·r 1.i]I 

ilic kudu fi:4[Na, di--1 iii ['m..hul,•411*·n,1> 1·,"2 %,11,1,[1'·•i 1), - Ul•J nmi,-1/)alill•.i. hk.,1,! h.,a• 
41' 1 (7-Ai) a. 1111 '11" r.i[,ir. 11,1,1 I ner» \ fril·.1 (25'11.) 4.,1 .11114 1,1,1 1.·in•IN l,12 .1 ti| ili| hn |. 1.i·l,rl" 11. 11, 1.. 1,1 

A. 1, il m e ./ili,rit,(in 11.¢·1,44· Ii, 1993.11% partn' r<11,1} 3/1,•11:11 4.1.'i, rill,ir ,•| 1 14 r,+•irt 111,1,·1,1 •ila,1,1,],g .1,1,1 
. Ii".0•1 in li,Ji, • 11,1• '1'1,1,.1, (iuln·d 11'i. fri,m 

„i·,·.1. h i il.„.,2 „.1 11„.1, „·kgro„„d th,/ th,· , rie ]11 her' 'fri•.1 

/4 1/:,d· 111,· P,,I Ii·r.i,1/2 21,1.11, / In '.M.'1" "k It 3111)1,1 iin •/illt„ill i·,1.b 1.1„ n· 11„·r,· i.,, .ign,1 J, 1„,1 „1, /,1,i• „• •.„ 

-ork. drilling .ind mu,kit divehalimir,/ fir /ir •·ral,l . ap-·ih ,}1„·1, i. liLi 1, ,„ ,·w „I td •111•Illt 

pri•ri i '11,1. "irk .... indii:,•4·· •• ga- ri·•i'.· P....1 2{11}7/8 ..•' Ari·11,1.•ing i .1•,1,( i.., ..4. .....1\1% 
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whil/ thi' >1/i'Ii, p€uk 14•r ]09'/ iwi> 29 000 Ill I |IM,%4·@nl,9,| N,J,|Li 

a! m,in'ip.11 lilli riLI,•irip,11 .i·Ii,·r.iii- I.up·[, ri·,libli·i[ . ' I.0„halion· 

1 I r.•.1/ I. .1 lik"| ill lill/·11,I·r•11• p· Iii lieli 11 tri u (1, r " lili 

Ii. minim„.i· 111•' ci.41„J JUIL plir,|i.,44·. | rin, 1 .kin, 1 ]11,1 1•,L,in 
-0,11,· 3 or Ip·:ir.aM" 11"ml g ·11'·hili,1,1 •i:J.p.n, 1,1,11 0 1,(>ier!,Ilirrt 1 )'·jilirlilli·r,1 • iII .1 nir.11: .ind .,1 1,·11+-1 1"i L./.•111,·riti,rili·i »1·111 | ]IL• •u• Fli, rjs. 1·ina™e, rrade· and Indietrie·, a l.rral 
0, r,iluced I i prntir pri,lib·in •lii.|' I.L. 11, 1 {,i,•i·rT,rii• 111 

91/bed Ii,[rm:1114 1 , GU,iii i,ri :1 1.11 lia,i. Th , lia. "1 
.il.,1 . 1/ wr.% .ill·,1·„fill Illii,ill., illit k .in 

0 1.]• r ./.*/I•.. i.li .trilnm-t d (;•I' 
• 1.I :Itl 1 

i·m,itin...i,1,·r pnrtil·i,i;ili,)ill„· pi.011,) •i[|ing 
I:'"'I'"wir '•'I ti,. r:""ili:i, (3.1.'mint 
1)lilil ]I/•,11 ;11| 6,1./pp|irl. 1,!l,i.:11„r|(/Gt|„f:„,·r•i,ii,ril;,|i,1,1,|th,Ihit,· 

the wi·lin.· 11.i"hn ii :,1 it ,-1•11", in,wip),i,p ri.1 i i '11' 
'10.16,) ill:LI 'li 1, |. Ii,ili l|Li' pr•'I i],Jild. 1 Ii·,ill|h t thi 

ihiti,ral 1,14,1,1,1„1, ri "11. 1,4 w hi·,·n .0,1,dli·r fi,rm.•11• pT,-lili,1 1 . ni•,1 ,ti.„imin,Llun,i, /11/· 1.141,1 1|„r n·-10 

1|ic 1--1 t..i•ir, ri,·Ii- |1 . \ polil,eal 1",1, ani[ CAM\I A'. parmi'l. ill 11,9,01!.11,1 Ill mih· 11. th. GUI \1 1 

11.· qudv. SIN 11. il i. 11, p.·wr ,·,1 „ 1 ·,1 Ih.,1 Ihi· n-11. 
iii tlid' '11.i'|LI i :1| Sti,KI, 1,11,1 1|le· | i imi ii' 11+·i Ii,·i' IIi./.ilor Allt) in, 1,1,1,·• ./1, I |111' .. ie '·rm ] 
L[·.•m,·Ili •]Irill|il 111, 4-,irli•le·fril rn,] 11,·hwl• ·(J 1,• 1 hi· Iii 1,·ri,1-1 [li, IL i,Ii IN b i 11987,,- (:t•I."r.Li,JI iIi.ir 

C imni U M 18, i·r,(l iiI 0, bilit·] 2000. 
grn,·inti·• anil .·Il. morr IIi.LI, 5 (.Wh •if enern per 

'Jili·,1 10,11,1„in .1 (, 11,·ruihili I h 11, e hum 
11„, 'd·R. N„ ple·.ir fr,111],·w„k lii•.w·m i·.,-1. 1,• d,i, h 

•81' li ·4 11 . :Iri' "a,•ird "111,·r III,in '114· F ,·i• *Im,· 
l'ip,·i .mil I lip |,imt,·d -ilfili·lim·• 0[ 11' 1',li·i li' Iti \, 111'1' 111'· •·I'*i·,1 fi, T., i;£111!. prij,·i ¢ whi.lil„id. /74 L 

• ·11112,1 fus N.4....iril, 1. 11, fii< h, .•11 A" 1,6.jil. 
11,4,·i l, 111,· 1),·p.'rlin,·m •,1 Mini· [/ .ind 1 iw r·,i «im· 8.44 

th,„ing Ir m the m rm„,1'111|.ili,111: il| 11„·I"ne· •i„„R 
(,\\1,1 '/., fir,ile,1.,illl,il, i.Il,·1 i,·,h.,11·4,1 ..dk ..i- %|,pl' 1 „[1„N 0,4 rilly A-·iIi·11.,mi·/inu·,1 „„·ill 
4 (inimi. i 1,41 ir, 11.111'wr hi:, 1111, hill 1 1 

# ·· c 11, 1,( 4· •1!11 pr,1.11,· ir.,·gri,i'111 ari· 11, ilil.111 11. (.nell |/ 1'1'1-1 In 1,4, 1.lilli. r 1,),J(J '111' 

lili. hark/, ILJ,Ld. El r,Inli.:lil.1,1 10, 1111· k•di„ 1'1•, r .%.1> Ill Ill, t' '11"wing I .Mi·.3. 
i'r,•p·,·1 4. !11 11:„.· Iii,· i·,1, ·11,1' 4·11,Ill,·i gi· '11 3.·•·di,ir 1„ ·.i, • Site Seleclion and CCGT Technolog, StudieB 
il er,8,·r,1.1(, 1|Ii·:ird.•4·1•| 1 . i||.ir/,i| 1,1111 1•i,IJF- lili· 41. MI,·11:ull ,1,311. %.41• d.·.IM,lid /1, L|,·rll,ill,[i,[e 
ri·nt i,·i,ira] plirnning. til,•11'ip,il 1•· 4·.,Mid ., • a. th.,1.'·ili·.,i .il·• 'i.,itilli,·1'Li,ilid.,li,talit, for' L L./ 1 

pin•·r """n "1 Ino" 21\• 4 111'.1,113. ind Iinlerd,Ji 
11 111„ r •11.i·(1 p.iwi·, 11,1.k.·1 '11,i. iii·u,·Ii irpir-·i, a .,g· i:'.1]11· if.int·pling.iii 1,11[r,1.,iri·+1,·11, 'ill)1)11 /9 

THE PROJECT TO DATE plilili, 11"fuip.,11„11 proit·„. Ill,·i•li fi'.11;i,ri i,f l,Lil'·I 
61 ·11 110 11,Li kgrow 1,1 14·ti li,·d •114,51·. 11 i ". i·Ii·.it th 11, 

#|i|i· 4// 1.mir(•1•111('Ill.Il .1,4 't ill•|11, Irit i 

[le In,· 4,„r,Ime,1 -·> „„rol "Ji,1, 'MI,i· • •i•tiny 
Iri,·rili•. it /,il td 1, I,ii·».ir4 1,i fi,Ili,/ I /'r• r./ .full' U ht,In, Fo.c r •1.,tion yit, 1 ),w id llit· 5 qti·• 1,.1• 1 lien 

:ildlinE·41 .Ili,1 thi,1·,i'gll .11·dll·/ Iii Ii,IN,"ing [lii. ".ti,·/ L-| hir illi,ililling pUr•Hi». 
lili· 11,11,•,t ing -1·1, h,ni· 1 1 4·1• 'In,1 1 r lati·n In il.@Ir .•r i g Ill 11,1 ( IX '.1. 1, 1.Jit'/-111,|Ii·: uri ,•i .iwit 1, iM, 11" 

6,1,11,·kilitu pUnt. 1,-·1 ..,1 j.·ili,in,"r'Ii.il.,ili·r· 
• Ii,r•1,4,li,•i],•f 1 Ul \I / 

I·'11./,1 ' 'li,il·•1 41]•t (11,/ i'i·I) ,ip, 1·.ili,1, a.·1·. \ • 41.ming oi l. It r ul 1,114·111 iii 11,11,1,1 1 . 18·• 12,1,4 il 
1..i„. rl -|h·r Ihr 1.1.i ' .I,2,Ir.,1,•in. arc -itiL 1 

-1,•,]V 
or-|ti.|1,/ lurlia. 1,1.1,| 0/„ 1.11 „r,1/1, • ing|,·.11.|1 

· /4 ,·|Ilir·.41 ..1, '$= 4 / 'll, :1'qd, d wip'i. 
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Th,· 91,1,!re• irere reit,irr•1 10 -hipi eli·cirn·,d b <,iii hi· -·1·,1 fr, im the .ili<,1,· i irl 21'• i./ indi, ali.in, 
di'11,11,11(,ni,14441111·'M•:in·,1 UL:wrn,4, •re· 11':11 11' i·,•utti-111,4 pi™i,iri· i,1, lili iri,IN. 1 1·i,re 
5-ili $ friN .ind ni·'Mhlie'iting hi, Ili'·ril 'fl·]1,111 

1)11,•411•,-1| t'|P, tr•fll• 1•1 !11.il'I| (|IW |11•,Ilk,111•. hi,i. I 
1&.iIi'.i l,irre....Lk ih•11·Iii],i·d .iL iut .191 
04rmnird],1 ligh/.n,u Ih- and 6 (.nrill,- e I]wirmill di·[·Nun 111.ILing 1.LI«·• plaic •illi n·g.•ril In Ii.,ri„• '1 hi „ ult·. 01 [h,·.i· wlimilic• w n· t],im Il.1·£1 1. 

"11 lili'111 ill (111 21'pri, .41,1...",11'Ir.in.mi,-hii, 41ii,Ii, . irlili,il• laN 11,1,1,·r•.ikin Ill, pi.ni·,1 mr,•t '1..,lite 
1 bi· ilirrt·m hi.fl (1949) ]11 I |li• C.I| 1 IK 1/$ U Jln .ind inr| ilili i, m ilii,· iini| 11•1 1 11,· ,,1<1(41 h r.·111 411 gi, ing in '1"· D i·,4rrn ¢ .:1• i. 29.45 11'1 
l'Iii· luu ki, ,·9}11!1·11,>r• f.,i (,ir, l,1 fli·•el•,•ii,IM .mil It •mdi·,•1,1,•1,,1.mearli .lamli,it. gi,in,Ii,·1• • .ilantl 
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ph . b 1,I i „1],Iraint. (if [h,·ta:k W·/M.1,111/ .„111. e,dil,I · Inipr,„4•,I |r,1,111|#.3 „Hi :11,< 
mng,hing-,akehollier, .mil 411(i·king/-1·11,1• 1„im· 3. DT INTRANET AND INTERNET 
01.n.,4 

Ihil,11• 1)/Intriniand/'Ii,m/,dtr,(i»I(c 
th, d,• m, / h:, . 1„ u ,•,0 Ihr„„ ,•, th, Irl W H „„ du. • N,indard. 
Irilran,·lan,l ill ir*·m,irt·al.ind ir..,ril< h.i,•· 1,"·i 
adflri·-,d .Af,,r-Ii, dri,1 01,· (11,1•111„.m li i. 1),ip,i • Vw cifie:,ti,in< 

•d,LIr,l•,|• '11111| ••n. • Iti·g,il.,1,•in, 

I, on a •,impilitive lunal.Lp· „i lili: r,„111, r L liNh • Priwi, 1 „it . 

"·i l•'bi|'/ ag•·· i·••mpani,·4 i• i]1 huw. 1., Lil LI:.i· t I"· 1•/U rn, i . c,L•]11,4inr. eli- 

/,1-fulb• 1, 1,L•'- 4.,1:,411,#Ip' 3 1. DT Intrane, 
/,1,1,1,1. ifi, 1#, ilil• 11f•,r,1,61,111• lag 1 
-rii,ii,· 1,1 , „.11,! 41,L| | |1€'• r.•Ii,r,1 i,n i, r,·5,11:ir 1, i·.,€. Il i. I'll" ' "1 rllrl•,1 1. .1, „d.,|,|1. 1 , i •k#}1T, , 1„1}|111 * r#. 1111[,ill, 

i 14·;.1 11„11,14. 111411 0 i,Ii.in],»Ii,i do not c hi...i· 6, 6,11.n, ''£161 "11 a rk ir, pri,gri „ r iM ./ th,· filip·rlip, 01 .,11 
1111.10,1,1 • 111 611 |1'It |1/1],J 

1. INTRODUCnON 

11,·•trom,i·immrrve· 6 11,i rillin· iii' 11„· hi,•Ii, .1,„,- 
•-61* n• fik 

Ii·• 4 0/1//,lit'. 1/ |11,4,1,·Il | 111 r m ! IIi ·rs lic. ill more 
• 1 11,14 k imil i u.• al· ·• . 1, 1,1 ftir rull i,iri ailwil•i , 1. 111,5 iri· iri,·rili.i,ik'h 'ir.mi 1, i illinr ni. rk, 1 - I.le eli,·itil'· (,ill!-unliati//Ar.1.h·r if im,irm 

phil i·. (|IL' re|.il· i|,1 11·(h III t}11·ir Il•,|I1•111,·I. 11••11 4, i·mill 'i•{1 ili'll·,iliI,· fili•. 
% 11 ·11, r ]1 1, a i·Ii·,ili>!, .1 ph// IL.,11,1;p·r 4,r m r.gili· ·r. • \I,irr effi·r/„ prul,[·rn 1, ireL 
pnb„,b.nal,i':·m'if• I..tli||,4-|L'I•||..9L••la • 1,1,pri,5, 11 ,|i.1 r ;1]1111, il. 01 111,1 "1114·1114,10· 111)111,·1|h 

3.1.1 Procedure 
it• iii fininuti.in 

1]:( on i. 1,·,p /41,1, fi r , i. i./ ihi·,1 i ·Inpine'l ,)1 ] IN I )1 .1 r,1„,5 „l n. 1,"„1,•t, (l iT) .1 /„i„ 4 l it Sl,r i, *t "Jal il. .mil thit th w:,· 'llirlifuril,r 5, fur .ill ,['·m' inf 
1, h .i •i le: il ./ b a..1,1 454,·lit hil. i ir14" .1-i. it ,· >imrie 

r :Ii,il, hiaind:ir,1 
' i.1./.wl in' I. I.rlillin b•r I.' 

,.,liA•'. qili,>men! int},el•Nrili i' IIia,wily,Ii.11 
thi' 1.i•k'I.1,41 .01) 1 

I hi' rilli· 1:,ilid .Ind for Iii· 1. Ii/wili,[rd .1.indir" Lill¥ Minnul· i Fb rihil bil.iii ·.. par: rier . # t 
11·,· 111.11,11,·ct (iii ., re·gillur Ii,» to „1,·111,1 ni i ·d- in e:,ch M hand I fl ]2&4' 4/< m'IN: A:b*' ' 
-4 £ 0111"1'111·i·.m ''1{1 •r,„rili,i·ilir i,·irk. 1].It./D pr.. 14·E·b .ilid 'i,ft..iri·. 11.1 dre ·if / '·i·ilipill,·ri·.1 Iii 

Con.whing finili. ./iliuiti•r*. Mblmip.ilitie• .ind Li•u I J. re•poll|,11· fill i·rili,ririg lili [1. •i· /11,4 con]•iltleel 
lind (111·r.·I,h S,Ippllrr:. 1 lilil,W Ii,ilh tilt· Ilm·r- 'ind h'-' 1,1•,1,1.'r'.liri'•,·nlii(Li,•i, 
1,11•11,1 iI i• mmwl. (lial 11,1 4,v„, [i,1•,itinihir, A wirk /,„P (R/.) a•ip(,ir,1,,| 1, t|i, n|, i i,1 yuili 

[·(immill• i· (>{.) 1. n·•i,in•,11,· fir 111, prt·p.1,•,I],111 'ilid,·11- 
t] fied /:ilidar,1, The· 2. BENEF]TS i,ork gr ric,1, co„.i« "f r In.11"Pro 
pl,% idi·/lili,•1 1,4 1111· I bilm Ihp |)i•Iril}lit,1,11 (; 

1 hi i .,81+ id • n inch ,> t„ 1„,I fi, ,.i him .i, h •. i hu Irr 4, . iN prin Lib· ii,pill .,ii,1 • ril, t Iii· uwl.ir,1 Thi •, 
\\ 1.11 # J·. i n il hi·inu a i i,•t••mi r 

i,t• 1/ il . 11 pe •pli' im,·1 1.· i·,inimiuril (i, 111• prlt i 1 
i'•,ilili,il'Ii,.ill,ili/ild./.illi,in Ii'I Il i. 0 ™[i·lic 1 

I'ni,9 11, Jil, r (1'1.) i. Iili..11:fi,41 14 11,• I[ i" 1•· I.·1•"' 
ibli Ii, tlir 51 

1 m. 11].41 11 1% 11,11 haw Ilir ri·Mill r. ·, i...1 iblr 10 12·p fur,·i,•i„ il 111./ 111,· R (. prlid„ •h "' 
n·quirrdlland.,1/ilimi· abrew.I •i[ curn·;11 ili'wl,ipmemb. anil ln n(],4 hnihi indu» 
I 1,1 I{.1·th,ire Ili.il tli,· tr' .i.iniliril .iT¢· „f Imb[• 1,·, Illu 

.il. 111 . .imt 111,1 1,"Ipli.1 iligh.,din. Ingli qi,/1. ilinic. 1 p...'. / i-m|wr .1 11·. 1 1 
inil...4/, 1/·Ii,·Ill . i ilitur< .....,in-th:t thi·I:'.1.iril ." .1.-2-' 1.'ll I. 

1,1,•1,1,4 
• 1 ],·"In/·.fi·i·..biri·/.·I'i·il.illl •ir,·n ·1.•I'dilri'. 

4Mlli,·.,1 \,li,•i,•i•tril[•ir ('1'%) i-ri·••ill,•••)|•' 6.] 
lingll], a,Inii,igoiliu •i,•i,•prl fi,r!111.11'L,•4»:///1, 

116 



proeeedligs lath Technical Meeting 

publi•Imly,hi· fin.ilq:..1/1,in 01, III' •LE. 
[·[p, It-rk h,·ruri . •1,10.124·1 di,iril'll•4·• 11,· ,!•1:i,lal,1 • Il•·'nI'l•,•·•·• rli•·drdft di•u,m·,il i,ndw tri &·In.ir 

m Ili,· Ii„ il ehang© ,·emrid '·i•Inmitlee hir !,i.il inipll·· r,·111·/ i,r,J 'LInflll 01 |/ 1|i•· Ut; 0.1,0,i•(•i' .i! 
0•J.Ili' 11:()1 drp.irtili ./. 

• Il„· 1•[ 
3.1.2 ProcesE mr, „!,ti·. 11„ ill B :t.mil.„ d 1, i ,rl, 1.„,1 .„1, 

Un, 4· th· r.,·rd for i, ·1ailitard hu• 1,·im tili MAii· d or fo, 14„·r. („lien· ./ 1,1 .11.11·) an,1 i 41.•·i /.ila.1,„I,1,·r.. a. 
ilk·nuifi,·I 1,4 thi· pr,+·•t le.1,6rr. fir i.immi'111. 

....9... ni|| 1.1.........1 \1 • 13· 71 ,<b 111@ drah p·, 1111 .lin bl t,A Lillit 

• 'rlie rele„ir,1 41 veriA, . 11],·ner I f,irdi. ili,i'umpnt .mr/•*'ll./1. Dn 11,41/•mimt r,1 
- 111.'1'1,1.1-in,·3.ine,i „,O, A•· 54..,in„,1,1 lili·,1,.iii 

• 1 JIL ,(Cr•,11|)11.11 lic ing,·,in for di.· -1.„1,1,tril .ind orld/,·i! I, 4,14'i'. i·„Ilm],·rl,• ..·re· iii·"...t, 13. 
,!r.ill M/,r 1, £1,1•ann·im :1. ipi•i·i••,ri,/· a 1,41 111,· "C 

• 11·.M (JI' ,]b,i·:11,·· 1,-ini red·u •ilb,· N HI, I•, r 

• TEN(./Il) ··,1.11)1 ,/•- •I•e,Irr thi· pri,lii-·.1 .1.,iii.Int • Thi )1.}iri,f. th, SC on lili'.1.,Ilili, 1 
'1441,·« h m 1 11.1 d.lit'•ILI,N>Up lir jihi<·!1] r it kill • 111. M . „1,·in!„r. ih ck 11]i· .land, d for „ill,pl.·ir 
allic, .hrr 1.·1,-1,]inup. 

I ' B.I. l'/)'.+W. I itork i.1 jil,·,ilifi,·. a work Ilw \U;.imli, il,·w ilrul'[ i-i,bmitirrl fi,rn·il·.. if ri. 
..P .· in. 1'1„ R (; n i·•i.iii. Ilie· ni·,i·•..ir) 1)i:Iril),11 in 

• 11,<· St 'jij,£,;i•t- a 1...·ali·• 1,·, <1'11.ind ' I', „• >liridar,ilti-/ 1;lili dr,nd'. t·k. 
rl,imi,witi·•,In r\Nlin, 9 (:. If [i'·1 et·u• r,/Ire..1,I" 0 fll,1. '1'\ 1],4,"b 11,1 1,„.11„1, 111 11, /hi ",ling ., 41 i}n id 

111,· 1)'1' " 1'11 fur vul !.174 ()1). 

• 1-1.· Ii. n·#1*·r, 111,· 1.... .111. i h•· Tri I,i.U • 11'•( ()1),ri,·nil• ini hi·,·k ili, il·i,•iri•,[li [,ir li. ir'llhu' 
\,111]i,11·•Ul„1 (1 •) [he !;Ii.inv•· 

• 11,% !'1. lipill• .1 ./rking file. • 11 SCO ) i "1,·•i#dn, 1!,el)'1'#1'K -'.4,·93 
• 1 Iii· /(. di,i, r.ii,ii·• 111,· Ii•·rbirrnall,·i • 111,· 'l • 1,""A H •inin' L,„ 1,1 11,„ 11„11 111 " 11 

" (. ril•.•r. Di i limpli·w· lili· 1/. Illi. u ill 11]•.die 

1,r,i, /4, i -1.ililili lili rl·(l' 11,1· •{, {Ii·!• i rui,Ii·• •),t; 
' • ••1' M U,•e•!i»{', 4{•ITI/4, 1•/,•Il, [,1,4,d•14,•,„!1 1, Il•| 1•1•. 

1,1", r,1 'MIl l,/1 Iii 1•· pri 1,1 und L :r n•,1 4,1,·. / Ir,·i •»An. 

• ..·11 111, t,Limen, hl. Ilip,•1'111,hel'\ 
' All· M(; 61:11,11:11£: lili· 11]-01 i III•#21,111€141„]re- ,•1,1.ill],li•r,•i·((»dr4 •ign•tilril. 

• 11,/. %<; I..i,·gl'. '„ir,4., 1(, di"iul, int/11/.·r . Ifil. Ii,·In. 111 1 .,J,1,11{.11,11. lii /1]wr 1'•1.,im (.r,]IiI,· 
iI b -• 112 N• the T(N |il,i,1- .Al.,1,41.irfli.,ilir " 1 lid i,ir] 

li .,1.11,1 .rnil ./ 1.in'IIi,r .ili,i 
.8:11!,1,1, al :i ,•·•,„r,•M,· ('1 /1 I li pri i.... lin· 

w 1.,[16· i,en in· il!ad,+ m I.·1• fiur 11'· rel,·uilll 1,1,111tw |}he,11'r in i,Ihi· 
/,r•,4 

M in the •1"4"1. 
• Iii·Ul /rm·.J··S,»pr 'f ...1-.li' i.il·wuitligra . /(IN Jli•[i,i· •/ ,i I,i,L ·ii' I],e 'h.,in],nt 

• [he 7.41,1 'i·rihi,• inan.1-,·14 ("44 lili· drn·,i 
-11,1 11],· re,1,1,71,1 inli•rman.in • '11'· Rd; 1..lili r •·n•,in 

i• i i ill.·, 1,·il „11 1 1,31 thi·,1 r.1/1 i 1„49:•ni·n, a il r,· i, i,1, int,•1, n],·ul .itii, 
Ii:rizi,ril,iri,i• w/ 11]i· •1:ili,!ar, 1,·in,111•1./ Ew 3.2 DT Internet 

INg. 11} fi,r,imt .m,1 "hi, 1!wi' 
4 »met 1,·,W,in 

11/· In /1, rn ' /1.'ke):" 61.'i ·,Tprined '1/1,11/1.1//lin 
t·*riial Ii,i,Mi» p,litiwi -h & im•ulk,lub. 94,1,[nic· 

' 111.- U'. i. il.- / 11,1/,1 11.- It,[1]41,·1 :L. i·"Il·nl dll. w. ·u· TI„ 1 1 .ile 'mm- iM'hib·; m· 4,1 'ill,lumil.1· 11• 01. /·4(hang,·,1 wmem #i, whi ..111 ·· al .11·,3 i„ 

•••!id.,rd di,d •M· ri ·!i·i.til ·laki holder, 
wh,41. 68 $'. 1.11,1 '111111,•fle.ill· Ai·!IMIWS ,•]111 thi x i na. 0 1'1' U (. en-Lin·• dia, idj .1,4,·lu),lir. in 

• '1 h, 1.1 en.,ili·. 111.,t :11: 1 10'·p, 'de m n" ir",i r ch,·, o m k,Bin, . L wil<,11 1.inhr pirionned a n 131· iwl,%11,· 4 

• 1.· 1 7 qu.,1111 ·Ilri ·Li 11.· •11.0 di....rill f.r I 1,-1 n·z,11.1,1, 

w'liudl'•.mfi,ima[:rnd[Ii.,lili. :,imin,1,,·,pir. 
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Airinlii' li, lf/· 1,ilryt 'A (•rnmp•wn ··/ o.ni, I i· ·1,nn 
I '1' r /,41'11//1 0•,lil 111,11!,d| //-'•| |.00.I•,M r••11ill„ fur 19 14•11 1,·r·Ii kno• h./. >imlli 'fri•.rn "ini.imi · .1/ 

F•r·[Ii,1/11#11:p r•, •lid IL. Lilili•t i I inp.li,Ii·/ 1,·1 i· i. i[1 1/· 
/nim// .120/1/0 1,•It·rirt (,iniwcli d r••yi,inie• iii • Li'·vi''i,he-11,111'1| Lit.@inlin,i·(21|/1,1».i'.Lil.,111|1 

.•.1, Wrw.i / iii,· e,i,/.•12(N' 

I al,in,11' 'wd thi, i· 2 4 .i·,ir, 11„· 1,1,·r„i·Ii„11 1. i fl] 11 / 'I, 1 i",eni:,6 i,I, im Ihi I .ti ri•ll 'ile E in lit 

11,inal iumpi·lihi. .i, i.41.h mergilig |rnal '··entripre- 
• \,•,ILi.,1,1,-flarrr:.11}ribnlii.,ili·.1. Ill·Lli. Mill !111 rin|LI,r A .4,4,1,11[.1,1 L,ir,1/1 1,1,1, lilli " 11) 
• 11.'1'Lia•|,41||I ./.1 ,nhu':•|•|,|4 11111|1 

Ul"446.1 

Annexure A: 

NATIONAL TESCOD STANDARDS 

TRIGGERS 

Study Committee FIELD INTERNAL MANAGEMENT AREAT&Q 
TESCOD Identifies Need/problems Ideas Bus Plan Fieldlsupplier 
technology problems 

BTE=E-1 SC does a prelim TESCODapproves & SC appoin# WG 

IrelevantSC 1 impact study Priofluses with scope olwork 

E€a,••• 
WG drafts standard + impact 

_|WGirwoliesslakeholders | Purchasing,Tooling Training 

ensure that basic lormalling is adhered ta -i-trol • 6 ••••ssmentonDTPL{t••jE •1_u 
Compiler sends dran doc (Rev A) + IA ta DT publishes document for WEB mi TSD uses TESCOD comment & voling 
DT on 15th each month for basic quality --v ment on 1 st each monlh by 1*00 until database for technical editing 
·checks, i e grammar. layout, ele endof month 

TW & TSD co mments 10 OT 1 st • T&Q drculates in area for comments r each month by 16hOO. Compiler respondsto comments on 
TESCOD commen! & <ing database 

.---*-7 DT punlishes doc for voting or, 155 
Compiler can send doc back to TSD each month by 16100 until end of Compiler linallses document for WEB 
to Analise 0, rinalise me doc him· month publighing, ie replace alpha with 
selve Subm t for voting 12th each i numeric s,gnatures, hard copy + el* 
monlh b 150. / trorlic copy,0 DT 

Compiler 'iews 'oling results of, 
TESCOD commit & vottng data· 
base TA publishes document on WEB with- 

- in 5 655 of getting me document 

backlostep 5 

«•1__702IfIL,/11 
TA updates tESCOD & 
Indabadatabass 

TA keeps backupol doccopy plus signed Ikont pageUGUAIi-1 
- There /ill be no comments 

and voting during the month 
•Alin'p•ements via locaj change comrot. Refer SCSAMAAF4: T&Q I,ilanaglne/ mIMP ./ D®amber I 
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current Position le now manages EnerweD, a /jecialized Frergy nformation Services corrpany /Whir ESKOM 
Enterprises. 

03,alitioalions Bsc Electrical Eroineering, an MSc in Incustria Eng,nee ng (Wits) and an IVBA 
Actively involved A E,ergy Infor-nation Systems and the applicatiors thereo' s nce 1987 •a,Ing started 
ESKON"S Load Pegeare Groun -10 gow Inariages Ena'web aspeclalized energy nformationservcescompa 
ly withi- Es#on' Enteror,ses 

ABSTRACT pul, M th' wirld. p,1,1,1,11.irl" M tlir 4·.i,1, ari,1 11,1,1 
/·rriel 11·11,4116•.wi·,1 111•· hi·liliii .·Ii. lgi ""'Ah'/ 6.1 r,·|.1•1•d'I. /}u al„,1, <,1• •r,in- 

TD 
.·ili,rn„,]]„11'111,·•1•·/•„I•..1|. h.1 1·in '"··1,•,1,1.Iii•Illi.·|riti·r,•1.11.,„· „•i. „rl,„Il ,·lin.„.,Ii·it 

,„,i,re..ill•//,1,1, 

U• allu„|1' 1-nci/11•m .ind 1.11 1 infirnali,ir.(p". 1'/'re». %11,1,181•114 1 1,1/0 /,1,1, 1.8 11 ..Ii,/ 111 1.LicIT 

trin·= „,„ a„,1 iii, , ilii,Ii•ni , d „, i Ii.,10. 1 -,1111,|, 2. THE NEW ELECTRIC[TYMARKET PLACE 

2.1. E]petriri/: Ju6ti,111*lier con]modily? 
"3|41 111'/1,•|1'• 'I"IL ./) 411]11·1 .irl'· ir.·•. 'll•/'I,3 : -iii I 

*:•11 ..11 irlilitl,Ili.il .!.1,·, 1. 1 /,im 'lili. 
112 1 

'•1|- w.,, 10„|11, ': 1,lm/"i,1 1.iliti' ,ink i i ,/ 11:1111' 'illi[ p ,·c. 

|lii'. iIi|ri]... 11•Iti' 1|11 [liler,ii [ a. il',· 'rillan (•1|,ir Li,I,LI' Lii|'11, . •1• 4·% / 1• 1,·i·i| h t|li NI! Li|,ft·r L.[1„1, (,1 
m ., r I '/i"r' i. 1.... an ../ 11.• /,irLI 1 I••1. 

|11 It Jr "1 1 1•11'11'I,1, 411'h k iIi cinfigured 111,1,•igh || '¢ i m,w,All,i,1,·,lii'.t.1. Al.· „,8,/4,·r(,1,11[,LiN|Ll,i 

/6 ni.irk,·1 .ind 1,·,liti,1,„/ ll, i ,-1„1, 
1 |1,· iII.,1. u p ri·r 

1 1 [illrii '11 4·4, 1, r, [ Iii i Nerhaiwb -1,·4 11 

1. INIRODUCTION 3. I h n,.,i/i. Iii?1|1|% U,Ii,|/,1 r,|4':,L'Ill|L'll| 

rii,1 1-liki· 1|Le "h,im ili·,1 11·L' 0 1,•• 11' ri il m [ hi· 1,1.ini. 
inir 'hr ]61·4 -1 11'ii•li • indi,•in !,i'. Immring.'clor 111•tri,ili i pl,il,Mil. d.·,•iiI, ci,„i„i.,ilit' 11'111, 'irld 

MI, 1 4-.1,·rieit,air·,indil-, iIi'.Lwail:,1,1,·firlir• ind 
„, hiel,h 11, d.1,· i·,m/mir i,Ni ·gr·,1,•1 -Iii•i ill lime 

11,1,li .„ ,·i.ig.·. [Ii :,]1 4·,1.il,11.]wil m.irk 1 -11(11.1. 11,· lin. 
tri,in i u "14 r.ing,- '•f -i., L.ell i 'B| l.1/1·11 kidi·[i di •. 

•AD•Na ||Ill|•|4 a p,·r.,·,1. 1 1/· \ ..1,1 iii Ii.,+ -i , iri.in,·i,Ifi[ 1,2(·Anh li, 6.1,,/ki/I• A/ am.) 
lai"ir.mmi & ini|• per,il,·11[ n].Irk,·1 ill]wn i ,•Ii[1,·. ili'Li Fir„ a £rili·,1 11, I i.in· 2 61'il /1,•ad Ii·om 

614"/4 w ".in „,1,4 The h-r k w I.in · tuihin .1.irl!!11 
11.'4 ||li,.i·.11 L, Ile·,1,1,0,1,1,1,/k/1, 1.. 10.8,7,/lif\/ 

It i • p·„t·i .11 1, £1,·['4'1,1„1 i li./ 1 h,· 1.1,·r 1„ 1 .Iml i • i n imi r, ,· t,"1.h 

2.2. POWER POOL BGED MAI,kEr 

1,11"lilli 1,]"rki.1 11·n 1, i.i. / i ",i 1.,1 1.,J, , (1.15 ,·ri ..1},1.,1,11,(1,• 1 1,1 1 1 '1 (11, ri·,ili, inizi *# 11 · mii„, „ 1„.1, i. 
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Utilities as competitive local exchange carriers 
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Proceedings lath lechnlcal Meeting 

In his closing address of the 
18th Technical Meeting 

Mr A.J. van der Merwe, President of AMEU, 
thanked the Sponsors 

and the Organisers for their support and help. 

L 999.921 a 

Sponsors Organisers 

• ABB Powertech • Mossel Bay Organtsing & Support Staff 
• Aberdare Cables • Ockert Bothma 

• African Cables • Koen Brink - Rekenaarsteun 

• Alstom T&D • Ronel du Toit - (ATKV) Venue 
• AMEU Affiliates Arrangements 
• BEKA · Louw de Lange - Vervoer 

• Circuit Breaker Industries · Danie de Vries MVD Mec. & Elect. Consult 

· Conlog Entneers 

• Consolidated Power Project' · Jeanet Eyssen - Registrasies & Algemene 
• Drivecor Reelings 

· IST Energy • Alwyn Hulsamen - Vervoerreelings 
• Mossgas • Justin Swan - Rekenaarsteun 

• Municipality of George · Hannes 5teyn - Dekorasies 

• Munlclpallty of Mossel Bay • Norman Webb - Muslek 

· Municlpality of Oudtshoorn • Anneke van Schalkwyk - Spysenlerlng 
• MVD Mec. and Elect. Cons. Eng. (Burgemeesteronthial} 
· NEI Transformers • Trvana Meyer - Damesprogram 
• Raytech · Du van Zyl - Vervoer 
· Reyrolle • Heleen Dreyer - Noodhulp 
· Rotek Engineering · Van der Walt and Company - AMEU 
· Schlumberger Measurement & Systems General Secretaries 

- spectrum communlcatlons 

• South Cape Electric. 
· V3 Consulting Engineers 

-1 

144 



proceedings 18*h Technical Meeting 

Al,114 1,1•141 ; 1,1 1,11 

--73. 

- 

Unde rtakings / Engineers 
CrTY / TOWN HEAD OF ELECTRICITY ADDRESS 

E-MAIL PHONE / FAX 

ADELADE Mnr JJH Erasmus P/sak X350 BONNIEVALE /n, AF de Villiers Posbus 0 

048 684-0034 ADELAIDE ELEC-RICITY (023)616-2105/6 BOANIEVALE 
l046)684-0034 5760 (023) 646·2937 6730 

AKASIA M„ JPE Swans Posbus 58393 BOROUGH OF Mnr JN Hall Posouz 5 

SOSHANGULE (012) 521 8000 KARENPARK DOLPHIN (0321 946-8005 Ballito 

(NPMSS) {012) 5210814 0118 COASTTLC (032) 9461918 442o 

ELECTRICITY GOSVELD M/Gert van der Mer,ve P•S X1018 

All WAL NOORD Hoof Eleklnese Ingen,eur Prsak X1011 DISTRISRAAD (014) 717·1344 NYLSTROOM 

ELEKTRISITST (0551) 2441 ALIWAL NOORD (014)717-3886 0510 

(055•) 44307 5530 
BOTH,WILLE/ 10nr BP Have,ga P/sak X15 

ASHTON Mr GUSwart PO Box 22 KGOTSONG (056)515·2017 BOTHAPILLE 

ELECTR'CITY (0231615 1100 ASHTON PLAASUKE (0581 9 5-3922 9660 

(023) 515-1563 6715 Rue 

BARBERTON MAr AWJ Larfber, Posbus 33 BOTSWANA Mr ST Hlambelo PO Box 48 

ELEKTRISFET 0131 712-2121 BARBERTON POWER (09267) 360·3214 GABORONE 
013)7125120 1300 CORPORATION (09267) 304674 BOTSWANA 

BARRYDALE Mr Dor,Oven vall Vuurer Posbus 147 BRAKPAN Mnr S Delporl Pos# 15 

ELECTRJOITY (028) 572·1082 BARRYDALE ELEKTRISITEIT (011) 7412051 BRAKPAN 

(028) 572.1358 6750 011)741-2075 E40 

¢a 
BRoelofvan Stacen P/Sak582 BRANDFORT Mnr AJ CAMelyri PoSDU& 13 BEAUFORT =•39 
(023)415-2121 BEAUFORT ELEKTRISITEIT (051)821·2222 

WES BRANDFORT 3 
WES 

ELEKTRISITEIT (023)4152811 (051] 821-1078 9400 
6970 

BREDASDORP Mr Francis BJ.sell PO Box 51 

BENONI m JC van der Wall Rbag x014 MUNISIPAL'TEIT (028)425 1919 BREDASDORP 

ELECTRICITY (011)7416360 BENONI (028I 425 1019 7280 

019 7418372 1500 
SRITS Mnr JL Mynhardt Pos bus 106 

Mir TJ BeZUJdenhout Posbu& 3 OORGANGSRAAD (012) 3189361 BRITS 
BETHAL 

ELEKTRISITEIT (017)22031 BETHAL ELEKTRISITEIT (012) 318 9354 0250 

(017)25232 2310 BRONKHORST Mnr DJ 8olha Posous 40 

BETHLEHEM M. J Grobj. Posjus 55 SPRUIT TLC (013) 932·0061 BRONKHORST 

ELEKTRISiTEIT (058)303-5732 BETHLEHEM (013] 935-1311 5PRUIT 1020 

(058) 3034703 9700 BULTFONTEIN Mnr J JF Steyn Pozbus, 

BLAAUWBERG M„ JJ Haltingh Posbus 35 ELE<TRISITE T (0525) 3-1333 BULTFONTEIN 

MUNICPALITY (02 )550·755 MLNERTON (0525) 3-1382 9670 

(021}550·1(55 
7435 

BURGERSDORP B LA Bosci Posbus 13 
BLOEMFONTE IN Mnr AJ van der Manie Posbus 3704 

ELEKTRISITEIT (051)653-1777 BURGERSDORP 
ELEKTR'SITEIT (051)409·2210 BLOEMFONTEiN 

(051) 653-0056 5520 
9300 <051) 409·2366 
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CITY /TOWN HEAD OF ELECTRicmY AD[}Ress Cm'/TowN HEAD OF ELECTRICITY ADDRESS 
E-MAIL PHONE / FAx E-MAIL PHONE / FAX 

CALEDON Mnr Francois du Toll Posbus 24 ELLISRAS Mnr A Both P/Sak X136 
ELEKTRISITEIT (028)212·1090 CALEDON MARAPONG (014)763·2193 ELLISRAS 

(028)214-1289 7230 OORGANGSRAAD (014) 763-5662 0555 

ELECTRICITY CARLETONVILLE Mnr LC Spls Posbus 3 

ELECTRICITY (018) 788-9651 CARLETONVILLE EMPANGENI Mnr Gerl Cronia Posbus 115 

(018) 788·9659 2500 ELECTRICITY (035) 901-1674 EMPANGEN 
(035) 901-1609 3880 CARNARVON Mnr.IM Klein POBcx 10 

ELECTRICITY {02032)12 CARNARVON ERMELO Mnr J Naudj Posou&48 
(02032) Vra 142 7060 ELECTRICITY •017) 81-92892 ERMELO 

017)81-93210 2350 
CENTURION Mor FJ du Toit Posbus 14012 

ELEKTRISITEIT (012) 671.7332 LYTTELTON ESHOWE Mr B Lamb P.O.Box 37 

(012) 671-7356 0140 ELECTRICITY (035) 474·1141 ESHOWE 

(035) 474-4733 3815 CERES Mnr AG van & Wat Posbus 44 
ELEKTRISITEJT (023)31•1854 (023]316-1877 ESTCOURT Mr Dragan VoJovic P.O.Box 15 

CERES 6835 ELECTRICITY (036)3523000 ESTCOURT 
(036)352·5829 3310 COLIGNY Mnr FB Lowe Posbu& 31 

ELI'RISITEIT (018) 673.1007 COLIGNY FICKSBURG The Electrical Enginee, Posbus 116 
(018) 673-1674 2725 ELEKTRISITEIT (051)933-2322 FICKSBURG 

(051)933-3321 9730 CRADOCK Mir MJC Roodt Pisbus 24 
ELEKTRISITEIT (848)881 1515 CRADOCK FOCHVILLE Mnr JA Bazuidenhout Posbus 

[048)381-1421 5380 OORGANGSRAAD t018)771 6110 FOCHVILLE 

DANIELSKUIL ELEKTRISITEIT Mnr JH (018)771 0359 2515 
van Wyk Posbus 43 

MUNISIPALITEIT (053) 3840013 DANIELSKUIL FORT BEAUFORT Mnr MF Steyn R O Box 36 

(053) 3840326 8405 ELEKTRISITEIT (0461 645 1136 FORT 
(0461 645·2187 BEAUFORT DARLING Mihdre m derSerg Posbus 5 

MUNISIPALITEIT (022)492-2237 DARLING 5720 

[022) 492 3217 7345 GANSBAAI Mnr Dania Maree 42 Keri, Straat 
MUNISIPALITEIT <028) 384-0111 GANSBAAI 

i DEMR MnrAndris Zwiegers Posbus 42 
ELEKTRISITEIT (053)631 0927 DEAAR (028)384-0241 7220 

(053)631-1518 7000 GEORGE Mnr Kevin Groenewald Posbus 19 
ELECTRICITY (044)874 3917 GEORGE T DELMAS Unr LN Nieuvienhuizen Posbus 6 

ELEKTRISITEIT (0157)2211 (044)874-3936 6530 DELMAS 
(0157)2913 2210 GERMISTON KInr SN Hammerschlag Posbus 145 

DESPATCH Mnr Willem ELECTRICITY Mayer Po Box 42 1011)874 5340 GERMISTON 

ELEKTRISITEIT (041)933-1111 (Dll)874-5333 1400 DESPATCH 
(041) 933-2721 622D GJMC Mr/J Baker PO Box 699 

DUNDEE TLC Mr Leon vander Merwe ELECTRICITY (011)490·7357 PRIVATE JOIANNESBURG BAG 
(034)212-212· (011) 490.7590 2000 X2024 

•034)212-3856 DUNDEE 3000 · ' GJMC Mr SC Bridgens PO Bo*699 
DU RBAN METRO Mr HR ELECTRICITY Whitehead RO Box 147 (011) 490-7313 JOHANNESaURG 
ELECTRICIN (031)300-1000 DURBAN (011)490-7082 2000 

(031) 306-3196 4000 GJMC KING Mr J Adamson PO Box 699 
EASTERN Unr WILLIAMS PR van der Lingen P/aag 1069 (011) 490-7000 JOHANNESBURG 

. GAUTENG 8204231 TOWN 011) GERMISTON 011) 490-7590 2000 
SERVICES 011) 820-47 ELECTRICIT( 1400 

COUNCIL GLENCOE LL.C Mnr MJ Jou•ert P#Sak X09 
Blen Buitendach P/Sak X16 ELECTRICITY (0341) 393-1121 , EDENBURG Mor GLENCOE 

ELEKTR,SITEIT (051) 743-1658 EDENBURG (0341 )393-1802 2930 

ask for fax 9908 GORABLS Tha Electrical Engineer P O Box 33 
EDENVALE Mnr JJ Roos Posbus 25 MUNICIPALITY {09264681) 2551 GOBABIS 

LETHABONG (011) 456-0084 EDENVALE (09264681) 3012 NAMIBIA 

ELEKTRISITEIT (011)456-0237 16·0 
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1• CITY / TOWN HEAD OF ELECTRIC,TY ADomiss 
E-MAIL PHONE / FAx 

GRAAFF REINET Mnr M° Minnie Posbus 71 JEFFREYSBAAI MnrAH du Pless,s Posbus 21 
MUNISIPALITEIT (049)892·2127 GRAAFF.REINET ELEKTRISITEIT (0423)937 JEFFREYSBAAI 

049)8924319 6280 0423)93-1114 6330 
JOHANNESBURG Mr Paul van Nekerk PO Box 699 GRAHAMSTOWN Mr WR Bufe POB. 176 
METROPOLITAN 

ELECTRICITY (046} 603·6050 GRAHAMSTOWN (011) 4907314 JOHANNESBURG 

(046)622-5264 6140 pisv•,ekerk@72 (011) 4907696 2000 
gmelec.org.za 

GREATER Mnr C Deloise Posbus 6338 
KAIOAMAS 

PRETORIA MC (012) 337481 PRETORIA Mnr MW Clarke PO Bo* 174 

(012,323-5137 00cl ELEKTRISITEIT (054] 431·0855 KAKAMAS 
(0541 431-0785 8870 

GREATER Mr CJ Coerlze POBox20 
KALAHARI 

sTTLIONTEIN (018) 484.1471 X243 ST L FONTEKN Mr Gvan der Menve POR' 11201 
ENERGY 

ELECTRICITY (015) 484.2833 2550 {012)653-6035 CENTURION 
DISTRIBUTOR (012,653.2688 0046 

GREYTOWN. Mr T Ra,narain PO.Box 71 
KEIWOES 1.'Inf AJP Wells (033)413-9148 GREYTOWN Posbu5 8 

Borough ELEKTRISITE,T (054)461·1016 KEIMOES 
E:9;Dee¥5 (033)417 93 3500 

(054) 481-1230 0860 
Depalment 

KEMPTON PARIC Mor KGF Botha Mnr M van 311 F/Sak *1 Posbus 13 
HANGKLIP TEMBISA 
KLEINMOND (028)271·4010 KLEINMOND (011) 921-2334 KE!,PTON PARK 

MUNISIPALITEIT (025,271·4100 7195 ELEKTRISITEIT (0111 9754614 1620 

KENHARDT Mar 
HARTSWATER M/ MJM Bjaauw Posbus 83 AB Marais PISak X05 

ELEKTR'SITET (053) 474·0143 HARTSWATER ELEKTRB1TEVT (0542651.0045 KENHARDT 

(053) 474-1768 8570 (054] 651-0279 8900 

KIMBERLEY 
HEIDELBERG MAr HB Coetsee Posbus 201 Mr,r K Bogacwi P/Sak X5030 

ELECTRICITY (053)830·6400 
STADSRAAD (015!341-3111 HEIDELBERG KIMBERLEY 

(016)341-6458 2400 (053] 833.2508 8300 

KING 
Mr T Cunningham P.Bo= Ur P 45 Ha"d PO Bcm 124 

HEILBRON 
ELEKTRISITEIT (058)853-1023 HEILBRON WILLIAMSTOWN (040)639 2061 BISHO 

ELECTRICITY (040 639-2C75 5608 (058) 853•024 9650 
KLERKSDORP Mnr Wynand \4ljoen 

HELDERBERG Mnr Anord van Dijk PO Box 3 Posbus 99 
ELEK-RISFEF (011 482-9851 

MUNICIALITY (021)8%#390 STRAND KLERKSDORP 

(02180-4435 7139 (018) 464-1221 2570 

KNYSNA M,ir LR Richardson 
HENNENMAN MIr Le Herbs: Posbus 29 Posbus 21 

ELEKTRISITEIT £044)382-6066 
ELEKTRISHEIT •057)5732055 HENNENMAN KNYSNA 

(057)153-2050 9445 (0441 382·5551 6570 

20 KOFFIEFONTE N Mi Johi Sinden POBox7 Unr AAC Heyns PO Box 
HERMANUS HERMANUS ELEKTRISITEIT (053)205-0007 

0283138020 KOFFIEFQIEIN 

GREATER 

MUNICJPALITY 0283124098 720D [055)205·0128 9985 

KOKSTAD 
HOEVELDREF M„CO Oicks P/Sal:X 1017 Mr Denis Barker Posbus 6 

ELEKTRISITE/ (039) 727 3133 
PLAASLiKE £017)620-6141 SECUNDA KOKSTAD 

(039) 727 3676 4700 
DORGANGSRAAD *17)6314180 2302 

KOMGA 6 The Electrical Engineer PO Box 2 Mn, AJ Matthee Posbus 
HOPEFIELD ELEKTRIS]TPT (043) 831··028 1<OMGA 
MUNISIPALITE,T (02272)3MD0 HOPERELD 

(02272) 30617 7355 [043) 831-1306 4950 

KOPPIES Mnr PJJ Uys Posbus 14 
HOPETOWN Mr · TJVan Rerlarg P/Sak X3 

MUNISIPALITEIT (056) 771819 
MUNISIPAUTEIT (0531 20328 HOPETOWN KOPPIES 

(053) 203-0490 8750 (0562 772745 9540 

KROONSTAD The 
E,gineer PO BOX 5 Electrica' Engineer PO Box 302 The EMectncal HOWICK ELEKTRISITEIT (056)2169283 

ELECTRICITY (032 330•124 HOWICK KROONSTAD 

033)330483 3290 (056]216 9284 9500 

KRUGERSDORP Mnr FAkkie Eras,nus Posbus 94 
•AN KEMPDORP Mnr J van der Wisth.lizer' Posbus 24 1 ELECTRICITY %011)95122* KRUGERSDORP 
MUNISPALITEIT {053) 456·0111 JANKEMPDORP 

(053)456·0022 8550 (011) 665-2666 1740 



P/oceedlngs luth ·rechnical Meeting 

CITY # TOWN HEAD OF ELECTICTY ADDRESS CITY / TOWN HEAD OF ELECTRICI- ADDRESS 

E-MAIL PHONE / FAX E-MAIL PHONE / FAX 

KURUMAN Alir Theo Pretorius Posbus 4 MOOI RUER TLC The Town Electrical Engineer 
ELEKTRISITE[T (0533 712.095 KURJMAN (0331 263-1221 POBox47 

(053]712·3581 8460 (033)263.1127 MCOI RIVER3300 

KIA DUKUZA· t,Inr LF Klopper Posbus 72 MOORRE ESBURG Mnr TF Rossouw P, Sak X08 

STANGER TLC {032,551 3091 STANGER ELEKTRISITEIT (022,433.2246 r.loORREESEURG 

(032) 551 5500 4450 (022} 433-3102 7310 

LADISMITH Mnr J de Jonah var,Ark61 Pcsbus 30 MOSSELBAAI Mnr Ocker Bolhma Posbus 25 

ELEKTRISITEIT (028) 551-1023 LADISMIR AVP) ELEKTRISITET (044)691.2215 M OSSELBAAI 

(028) 550.1766 6855 (044) 691-1903 6500 

LACYBRAND Mnr HD Potgiete' Posbus 64 MUN. VIR DiE Mnr Floris Koege enberg Posbus 18 
ELEKTRISITEIT (051) g240654 LADYBRANID GEBIED VAN 0211 876-2055 FRANSCHHOEK 

(051) 9240305 9745 FRANSCHHOEK (021) 876-3297 7690 

LADYSMITH Mnr W Albertyn Posbus 56 NABOOMSPRUIT Mnr CP C oete P/Sak *340 

ELECTRICITY (036,637-6905 LADYSMITH (OK 743·1111 NABOOMSPRUIT 

(036)637-2592 3370 (014)743·2434 0560 

• LEKOA,VAAL Die Elektriese Ingenieur Posbus 471 NELSPRUIT MnrCLRossouw PO Box 45 

/ METROPOL.BANSE (016)450-3257 VEREENIGING ELECTRICITY (013) 759·2230 NELSPRUIT 
RAAD (016) 4554522 1930 4 752 -7168 1200 

LEKOTIVAAL MnrEVan Helder Posbu6 471 NEWCASTLE Mr. RJ Mallinson PISak X6621 

METRCPOUTAANSE (016)450·3257 VEREENIGING LOCAL COUNCIL (034) 312 1296 NEWCASTLE 

RAAD (016)455-4522 1930 (0341 312 9697 2940 

LEKOAVAAL Mr M Tshabalala PO Box 471 NORTHERN Mr,r CGN Huvsen Po 80x 891 

METROPOLITAN (016) 450·3256 VEREENIGING ELECTRICITY (09264·67) 22-22443 TSUMEB 

COUNCIL (016• 4554522 1910 (09264-67) 22224&55 NAMIBIA 

LOUIS ™ICHARDT Mnr E Joubert Posbus 96 NYLSTROOM Mnr JJ Kasselman PSak X1008 

ELEKTRISITEIT (015) 516-0212 LOUIS ELECRISITEIT (014I 717-5211 NYLSTROOM 

(015)5161·95 TRICHARDT 014] 7·7 -4077 0510 

0920 ODENDAALSRUS Mnr W Sephton Posbus 21 

LYDENBURG Mny GG Verler Pibus 61 ELEKTRISITE,T (057,3981733 ODENDAAISRUS 
ELEKTRISITEIT (01323)2121*152 LYDENBURG (057'398·1756 9480 

(01323)5.1108 1120 OOSTENBERG M,r HDJ Mcslib P/sak X16 

MALMESBURY Mnr Roelof du Toit P/Sak X52 MUNISIPALITEIT (021, 400-1569 KUILSRIVIER 

ELECTRICITY (022,482.2996 MALMESBURY (021 1 900·1559 7579 

(022) 482·2935 7300 
ORKNEY Mr,r LH Strydom P#ak X8 

MATATIELE The Electneal Engineer PO BOX 35 M UNISIPAL TEIT {018, 473-1451 ORKNEY 
ELECTRICITY 737·3135 MATATIELE (018)473·3364 2620 

4730 
OTJIWARONSO George Han,Sen Private Bag 

MELMOTH Mr P Hannalainan PO Box 11 ELECTRICITY (09264,6730-223 *2209 

ELECTRICITY (035)450·2082 MELMOTH (09264) 67 30.2098 OTJIWARONGO 
(035)450-3224 3835 NAMIB A 

MESSINA Mr¥ JAP dJ TOM P/Sak X611 OUDTSHOORN MAr JJG Nel Posbus 255 

ELECTRICITY ,01553)4.0211 MESSINA ELEKTRISITET (044)272·2221 OUDTSHOORN 
(01553)2513 0900 (044)272-3512 6620 

MIDDELBURG Mrr JAKok Posous 55 PAARL MMJE Coetzee Posbus 12 

ELEKTRISITEIT (049) 8421104 MiDDELBURG ELE<TRISITEIT (021)871-1911 PAARL 

(049)8422252 5900 (021) 872-4074 7620 

MIDRAND MI GR Teunissen Private Bag X26 PARYS h HW Coetzer Posbus 359 
ELECTRICITY (011) 256-8501 HALFWAY HSE ELEKTRISITEIT (056I811·2131 PARYS 

011)256 8523 1685 (056} 817-6343 9585 

IONTAGU Mnr J Mosted Posbus 24 PH,UBORWATLE MAr JI Ten Cate PO.Box 67 

ELECTRICITY 1023) 614-1112 MONTAGU (015)781-0111 PHALABORWA 
(023] 614·1841 6720 015) 781-0726 1190 
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. CITY / TOWN HEAD OF ELECTRICITY ADDRESS 
E-MAIL PHONE / FAx 

PIET RETIE M# R Rieseterg Posb,3 23 PRCV N.KAAP Mn, CH Scioeman P/Sak X5005 
ELEKTRIS,TEIT (01782,2211 PIETRETIEF ELEKTRIS]TEIT Dept Behuising; KIMBERLEY 

{017823 5-0330 2380 Plaaslike Reg 8300 

RETERMARIEBURG MT PE Fowles PO. Box 399 (053j 830-9529 
ELECTRICITY (033)355 1400 PIETER· (053) 831·2904 

(033) 355 1559 MARITZBURS 
RANDFONTE N M JJ Dealdson P080*218 3200 
ELEKTRISITEIT (011)411.0216 RANDFONT'Eli 

PiETERSBURG Mn• DET Potgiete- Posbus'11 (011)412-3424 1750 

ELEKTR16,TEIT (015)2902270 PIETERSBURG 
REITZ Mir CP Wickham Posbu& 26 

(015)290-2249 0700 
ELEKTRISITEIT (058)8632211 REITZ 

PLETTENBERG IMM PJ Cppenran Posbus 26 (058}863-2523 9810 

BAAI (04453) 3-2050 PLETTEN. 
RICHARDS BAY Mnr DJ van Wy) P/sak X1004 

ELEKTR'SrTEIT (04453)3.3485/7 BERGBAAI 
ELECTRICITY (035}901 5350 6600 RICHARDSBAAI 

(035} 901-5444 15'6/ 3900 

PORTALFRED Mnr Billie Patterson POR=13 
RIVERSDAcE Unr Gertmans Posbus 29 

ELECAJCITY (046'624 1140 POR-ALFRED 
ELE/RICITY (046) 6244872 6170 (028)7132418 RIVERSDALE 

(0281 713-3146 6670 

PORT ELIZMETH MI David M M PO.Box 369 
ROBERTSON Mir Johan Rossouw Posbus 52 

ELECTR;CITY (0411 392410 PORT 
MUNICIPALITY (023 626 3112 ROBERTSON 

(041) 3924333 ELIZABETH 
(023; 626 2426 6705 6000 

RUSTENBURG Mnr JD Alger. Posbus 6 
POR-SHEPSTONE The E,ectrical E lgJpeer PO.Box 5 ELEKTRISITE- (014)590 3170 
MINICIPALITY (039) 682-1100 PORT RUSTENBURS 

(014]592-0108 0300 
(039) 682-1131 SHEPSTONE 

4240 SARIE Mir D Bester Posbus 61 

ELECTRICITY (0133764·1241 SABIE 
PORTERVILLE Mnr JJ Erasmus Posous 50 

(013) 764·2860 1260 PORTERVILLE ELECTRICITY 9022, 931 2100/2* 
(022) 931-3047 6810 SASO.BORG Mnr HJ van WY* Pos®s 60 

PLAASLIKE 1016] 976-0029](2258 SASOLBURG 
POSTMASBURG Mnr MPL de Jager Posbus 5 

OORGANGSRAAD (016) 976-0029*2263 9570 
ELEKTRIS'TEIT (0591)30343 POSTMASBURG 

0591)7-1602 8420 SENEKAL, Mnr AJ Addinall Posbus 20 

MATUMBENG IC (058) 481-2142 SENEKA 
PONCHEESTROOM Mor SJ Steyc Posbu: 113 

[058) 481-5154 9600 
ELEKTRISITEIT 8)18)299-5351 POTCHEF 

(018) 297-5130 STROOM SOMERSET EAST Mr r DW Jordaan PO 80x 21 
2520 ELECTRICITY (042) 243.1333 SOMERSET 

[042) 243.1548 EAST 
POTSIETERSRUS Mr EJ van der Hoist Posbus 34 

5850 
ELEKTRETEIT (0154)49 2244 POTGIETERS- 

(0154 491-5142 RUS SOUTH Mr Neil Croucher P 0 Box 82 
0600 PENINSULA (021)400-2500 CAPE-OWN 

MUNICIPALITY Posks 423 (02·)421·5088 8000 
Mnr J Ehrit PRETORIA 

ELEKTRIS,TEIT (012;308·4100/1 PRETORIA SPRINGS G Eau Pos# 45 

(012)3084 149 0001 ELECTRICITY (011) 8·1 229D SPRi NGS 
(011)811-2562 1560 

Mnr IN van Wyk Posbus,6 
PRIESKA 
MUNISTPALITEIT (053!353-3002 PRIESKA ST FUNCES BAY MT DW Per,nels P 0 Box 137 

(053} 353·1386 8940 MUNICIPALITY (042)2940®g S' FRANCIS BAY 
(042 2 94-0312 6312 

PROV ADAKIN MiHP Pretoiu Posbu 517 
BLOEM- STADSRAAD Mnr C Gelde,huys Posbus 7 

FREESTATE (05124054730 
DEPARTMEVT (051) 405-5008 

•ONTEIN LICHTENBURG (018) 632-5051 X 2201 LICHTENBURG 
9300 ELEKTRISITEI- (018) 632-5247 2740 

OF HOUSING 
E'Sak X6005 STANDERTON Mnr D Lottering Posbus 66 

PROV'NSIALE Mnr A Didloff 
ADMINISTRASIE (041; 390-4167 POR- ELECTRICITY (017) 712-5200 STANDERTON 

OOS·KAAP (041) 33-7417 
ELIZABETH (017) 712-6808 2430 
6000 
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CITY / TowN HEAD OF ELECTRICITY ADDRESS CITY / TOWN HEAD OF ELECTRICITY ADDRESS 

E-MAIL PHONE / FAX E-MAIL PHONE / FAX 

STELLA Mnr San'aGI du Tod PosE 82 VENTERSDORP Mnr CPTerblan*e Posbus 15 

MUNISIPALITEIT 953)983·0042 STELLA ELEKTRISITEIT {018)264-2051 VENTERSDORP 

(053)983.0106 8650 (018) 264.2051 2710 

STELLENBOSCH Mrr Bany Naud@ Posbus 17 VENTERSTAD Mr,r JW Visser Private Bag X2 
ELEKTRISI'EIT (021) 808-8404 STELLENBOSCH TRANSITIONAL (051} 654-0224 VENTERSTAD 

(0211 808-8409 7599 COUNCiL /)654·0374 9798 

STEYNSBURG Mnr F Joubert P/Sak X4 VICTORIA WES Mnr G Stopfurth P/Sak X 329 

MUNISIPAL,TEIT (048)884-0034 STEYNSBURG MUNISIPALITEIT (053)62'.0026 VICTORIA-WES 

(048)884-0386 5620 (0531 621-0368 7070 

STUTTERHEIM Mn'JC Moerdyk P/Sak 2 VILJOENSKROON Mnr CL Engelbrecht P/Sal<X32 

ELEKTRISITEIT (043) 683-1100 STUTTERHEIM (0563 343·3148 VILJOEN@<ROON 

(043}683.1127 4930 (056) 343-2505 9520 

SWAKOPMUND Town Electrical Engineer PO Box 53 VIRGINIA Mnr SH Jansen P'Sak X7 

ELECTRICITY (0926464)4104270 SWAKOPMUND ELECTRICITY (057)212 311 VIRGINIA 

(0926464) 410·4211 NAM181A (OE)212.2885 9430 

SWAZILAND Mr Bruce Farrer (MD) Posbus 258 VOLKSRUST Hoof Elek·ro-Tegn ese Diels·e 

ELECTRICITY (09268)404 6638 MBABANE ELEKTRISITEI- (017) 735 5141 P'Bag X9O11 
BOARD 0926 404 0962 SWAZILAND (0171 735 3004 VOLKSRUST 

2470 
SWELLENDAM Mor Dirk Wheeler Posbus 20 

ELEKTRISITEIT (028)514-1330 SWELLENDAM VREDENDAL B JH Viljoen Posbus 98 

(028)514-2458 6740 ELEKTRISITEIT (027)213-1045 VREDENDAL 

(0271213.3238 8160 
THABAZIMBI M/ Louwrens Dreyer Posbus 90 

1 ELECTRICITY (014] 777 1525 THABAZIMBI VRYHEID Mir JIG Tupper Posbus 57 

(014)777-1531 0380 ELEKTRISITEIT (034)9822947I2133 VRYHEID 

(034)9808822 3100 
THEUNISSEN MI,r Mnr Ousbuizen Posbus 8 
ELEKTRISITEIT i057) 733.0106 THEUNISSEN WALVIS BAY Mr G Coein P/Bag X5017 

sarne. phone 9410 ELECTRICITY (092•164) 20-3664 WALVIS BAY 

TtiC MIDDELBURG MI R GInig Posbus'4 DEPARTMENT (0926464)20-4574 NAMIBIA 

(013} 249-7220 MIDDELBURG WARM8AD it„/ de Souza P'sal, X160@ 

(013) 243- 2550 1050 ELEKTRISITE'T (014)7362111 WARMRAD 

(014) 7363288 0480 
TULBAGH Mr ST Youl·g PO *3 
ELECTRICITY 0232301020 TULBACH WELKOM MY GJ Meyer Posbus 708 

0232301250 6820 OORGANGSRA• <057) 391.3339 WELKOM 
(057)391-3112 9460 

TZANEEN Mn,Pinde,Hee,er Posbu,24 
(015)307-1411 TZANEEN WELLINGTON Mnr JA Venter Posbus 12 
(015) 307-1507 + 0850 ELECTRICITY {021) 873.1121 WELLINGTON 

(021]873·2524 7655 
UITENHAGE Mnr GF Fema PO RIck 45 
ELEK'RISITEIT (041) 994.1262 UITENHAGE WEPENER Mr,r JSF Groenewald Pesak X5 

(041] 9941335 6230 ' OORGANIGSRW) (051)583·1131 WEPENER 

UMTATA Mnr P Bazuidenhout RO Box 57 (051) 583-1201 9944 

ELECTRICITY (047) 5014304,5 UMTATA WESKUS Mnr Johan du Plessis Mak X12 
(DIE 531·2704 TRANSKEI 5100 SKIEREILAND {022) 701-7050 VREDENBURG 

OR UPING'ON Unr HAAurat PSak X6003 ELEKTRISITEIT (022, 715-1518 7380 

MUNISIPALITEIT •054) 332591 UPINGTON WESSELSBRON Mnr JJ Heimans Posbus 8 
(054) 331 2909 8800 ELEKTRISITEIT (057)899·1818 WESSELSBRON 

UTRECHT Mor NM Dekk/ Posbusll (057) 899-2631 9680 

MUN'SIPALITEIT (034331) 3041 UTRECHT WESTELIKE Mnr G J Booysen Private Rag 
034331) 4312 2980 GAUTENG (011)4115000 /033 

DIENSTERAAD (011)411 3663 RANDFONTEIN 
VELDDRIF Mny Geme Lucas Posbus 29 

1760 
ELEKTRISITEIT (022)781112 VELDDRIF 

(022) 783-1422 7365 



p.oceedlngs lath rechilcal Meeting 

• ClrY / TOWN HEAD OF ELECTRICITY ADDRESS 
E-MAIL PHONE / FAX 

WESTONARIA Mr FN Quinn RO.Box 19 

LOCAL COUNCIL (011) 753-1121 WESTONARIA WORCESTER k,Inr AG Kearns Mak X 3046 

011)7534176 17B0 ELEKTRISITEIT 0238 2-1050 WORCESTER 
(0231' 7-3671 6850 

V/INBURG Mnr FC ./ Posks 26 

ELECTRICITY (051) 881-0 003 WINBURG YZERFONTEIN Mnr P, Uys Posbus' 

(051) 881-0 003 9-20 PLAASLIKE OR [022) 451.2366 YZERFONTEIN 
(022) 451-2453 7351 

1.Inr FA Diener RO.Box 5011 WINDHOEK 

ELEKTRISTEJT (0926461)2902455 WINDHOEK ZASTRON Hoof Elektriesa Ingenieur Posbus 20 

(09264611 290-2494 NAMIBIA ELECTRICITY (051] 673 1018 ZASTRON 
(08 673·1550 9950 

WITBAN< Mnr D Patterson Posouz 3 

ELEKTRISITE'" (013)690.6490 WITBANIK ZEERUST Mnr JG Jouben Posbus 92 

•013)690·6450 1C35 ELECTRICITY (018)642 -1081 ZEERUST 
(018)642-2618 2865 

Al'w JA Kok P'Sal,*4 
WOLSELEY 

ELEKTRIS:'EIT (0236) 31-1021 WOLSELEY 

(0236) 31·1361 6830 

Associate Members 
CITY / TOWN MEMBER ADDRESS 

E-MAIL PHONE / FAX 

Mnr JGG Dreyer Pos*4 DURBAN W Keith Uoullr RO.Box 147 ALBERTON 
l011)861-2389 ALBERTON (031]300-1013 DURBAN 
0111861-2048 1450 (031]300-1010 4000 

&1/ BC Lamorecht PGax X014 DURBAN M· Raymond Sharp PO Box 147 
BENONJ 

(0·11) 741-6361 BENONI (031] 300-1301 DURBAN 

(011) 741-6372 1500 (031) 300·1010 4000 

Ur AT Sm,l RBag X014 DURBAN METRO M· Charles 8®on PO 80,1-7 
BENON 

(0111741-6362 BENONI ELECTRICITY (031) 300-1311 DURBAN 

011)741-6372 1500 (0311300-1010 4000 

Wi .DI,1 de Viki Posouz 215 DURBAN METRO Mr RFWienand PO Box 147 
BOKSBURG 

(011,899=021 BOKSBURG ELECRICITY (031) 300 1003 DURBAN 

ION, 1892·4806 1460 [031) 300.1010 40C0 

BULTFONTEIN Mor RC Smit Posbus 3 ELLISRAS Mnr MF Loots PGak*136 

(0525) 3-1333 BULTFONTEIN (0147/3-2193 ELLISRAS 
(0525)3-1664 9670 (01476) 3-5662 0555 

Mr GWF Munro PO Box 82 GREATER Mor AGBooyzen P/Sak X30 
CAPE TOWN 

(021)400 2210 CAPETOWN JOHANNESBURG (01') 490 7309 ROODEPOORT 

(021) 421·5080 8000 ME-RO COUNCIL (011) 490-7317 1725 

Posbus·4013 MILCMuller HEIDELBERG (GP) Mn[ Louis Kruger Aquadus W/S 10 
CENTURION 

STADSRAAD (D12071 7535 LYTTELTON (011)906-1009 *226 Jord,anstaal 

(012)6717356 0140 011) 006-5000 HEIDELBERG 
2403 

:*Al Dold PO Box·47 
DURBAN 

(031)300·1002 DURBAN HELDERBERG Mnr IP Botha POBox3 

031)300·1010 4000 (021] 8504395 STRANO 
(021• 850-4435 7139 

Ii,Ir AJar Gower PO.Box 147 
DURBAN 

{031) 300-1006 DURBAN HELDERBERG Mnr JJ von Willigh POBOK3 
4000 031) 3001010 (021' 850-4396 STRAND 

(021)850·4435 7139 
Mr Serial Hanlal PO Box147 

DURBAN 
0311 306 1122 DURBAN HELDERBERG A'Inr HJ Wild Posous 19 

031) 300 1010 4000 (021)850-4392 SOMERSETWES 
(02·)850·4435 7139 
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CITY / TOWN MEMEBER ADDRESS CITY / TOWN MEMBER ADDRESS 

E-MAIL PHONE / FAx E-MAIL PHONE / FAx 

KE•PTON PARK Mnr CJ du Plms Posous 868 3200 

011)921.2400 KEMPTON PARK 
PRETORIA Mir H Lubbinge Posbus 423 

1620 
012 3084110 PRETORIA 

KLERKSDORP Mnr F. Goosen PosE 1046 (012 88·4149 0001 

(018)2-2835 KLERKSDORP 
RANDBURG Mr CE Cooper-Chad„ick PO Box 136522 

(018)64.1780 2570 
(011)793-1105 ALBERTON 

KRUSERSDORP M,r CPOdendaa Posous941 M 793.6816 NORTH 

(011) 9512260 KRUGERSDORP 1456 

(011) 665-2666 1740 STELLENBOSCH Mn· WFJ :,an de· Walt Posbus 17 

LICHTENBURG Mn J Wille POSOUS 7 (021) 808-8405 S-ELLENEOSCH 
(0144112·5051 LICHTENBURG (021) 808.8402 7599 

2740 STILBAAI 1.Inrl. Rust Posbus 2 

OOSTENBERG k J Kaltwasser Posous 68 (028) 75-41577 STILBAAI 

(021)900·1573 KUILSRVIER (028) 75-41140 6674 

(021)900·1559 7580 
UITENHAGE Mnr WCT van Reenen Posbus 45 

(041) 994-1111 UITEN HAGE 
PIETERMARITZ· Mr Lubas Mtunwae PO Box 399 (041) 994·1335 8230 

BORG (033} 355 1498 PIETERMARITZ· 

ELECTR ICITY (033) 155 1559 BURG 

Affiliate Members 

MEMBER CONTACT ADDRESS MEMBER CONTACT ADDRESS 

E-MAIL PHONE / F* E-MAIL PHONE l FAX 

]M SOUTH AFRICA Mr Ben Wagner PO Box &26 AFRICAN CABLESLI Mr Nick Visagie POB- 172 
(Ply]. (011)922-2-00 ISANDO (018• 430-6119 VEREENIGING 

(011) 022·2440 1600 (018) 430·6000 1930 

(016 423-4205 ABBELECTRICAL Mr G Brown Pmag X37 
SYSTIMS (011) 236 7544 SUNNINGHILL AFRICON Mr HI Nel Posbus @05 

(011) 236 7515 2157 (012]4272310 PRETORIA 

(011)427-2344 0001 

ASS INSTALATION Mr Gran, Garciner PO Box 7760 
ALCOM SYSTEMS Mr Vic:or Hoch PO BOX 5574 

MATERIALS (011) 653-3500 HALFWA¥ 
(Pty) Ltd (011) 235 7650 RIVONIA 

(011)653-3508 HOUSE 
(011) 807-6428 2128 

1285 

ALLYSON ImESS MrsAllygon Lawless RO Box 73285 ABB POWERTECH Ms Jacqui Burn PO Box 691 
ely) Ltd (011)4764100 FAIRLANDS 

TRANSFORMERS (012) 318-9911 PRETORIA 
(011) 678-7518 2030 

(0122 327·1249 0001 

ALS-061 Electncal Mr Ali Sea f le GERMISTON ABB -RANS- Mr Clive Ourchell P:Bag X37 Product& MISSION & (011)236-7373 SUNNINGHILL (Ply) Ltd {011) 873·8555 P 0 Box 6 78 

DISTRIBUTION (011)236-7374 2157 (011)8734409 1400 

ALS-OM TAD Mr He= Brach!< ABERDARE CABLES Mr TP van Niekerk PO P/Bag X4 Box 1679 
(Pty) Ld (011) 4564413 EDENVALE (011) 820-5260 LWTFIELD 

(011) 4564149 (011)820.5220 1467 
1610 

ALUEX (Pty) Ltd Mr Denck Botha Posbus 3135 Aberdare Group M: .Steyn PO Box 1679 
(011) 4564375 EDENVALE (013)246·1741 1,/IDDELaORG 

(011)609*7SQ 1610 (013]246·2146 1050 

APPLE PLASTIC Mr Zach Modiselle POS= 52651 ADO MANUFACTURING Mr Dave Smith P 0 Box 19061 
TECHNICAL 

(021) 712-0307 (0121 541-3360 FOURIESRUS WYNBERG 
MOULDING I 

0217122613 (012' 541·3362 0024 
7824 

I 52 
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MEMBER CONTACT ADDRESS 
E-MAIL PHONE / FAX 

ATC (PTY; Ltd Mr Willia A'akeford PO Box 663 CONSOLIDATED Mr BH Berelowitz P/Bag X42 
(012) 3811473 BRITS POWER PROJECTS 011) 805-4281 HALFWAY 

(012)3811400 0250 (PM Lid (011)805-1132 HOUSE 

012)250 34·2 1685 

CRAB-REE M·Samde Frailas PO Box 14040 
BALLENDEN& Mr G. Bes.er Posbus 311 

ELECRICAL (011) 874-7600 WADEVILLE 
ROBB (Bellville) %21) 975-1430 BELLVILLE 

ACCESSORIES 011) 827-5320 1422 
(021) 964018 7535 

CT LAB {Pty) Ltd MrWF Van'mk POAox 897 

BALLENDEN & M[Daleliebenberg POB/955 (02·'887-9915 STELLENEOSCH 

ROB[(REl (041) 581-2262 PORT ELILABETH (021) 887.9922 7599 

ptl) 581.4564 6000 CU AL ENGINEERING Mr M chael Walsh RO.Box 20207@ 

BAYMONICAPE HV AI Eugene Schull 8 Carissa st, (031) 569.1242 DURBAN NORTH 

PROJECTSco (021) 913-0642 BELLVILLE (031) 569.1296 4016 

(021) 913-5480 7530 DJ J CONIDIE M' Piet HoHmann Posbus 35301 

BEKA(Pty) Ltd Mr GJ Kritzinge' P.O.Box 20 & VENNOTE (012)349.1105/7 MENLOPARK 

(011) 238·0004 OLIFANTS (012)34@.2693 0102 

(011 I238-0181 FONTEIN D.LV KWAZULU Al·/ Barret. PO Box 408 
1665 

NATAL (Ply I Lld (031) 266.0881 WESTILLE 

BERGMANI- INGEROP Mr Wy Pelser Pos bus 833 (031) 86-4906 3630 

(058) 623 C566 HARRISMITH 
DLVPHAI,BILI(Pwild Mr DJ Morgar PO Box 19730 

(058) 622-2578 9880 
(043)742-1110 TECOMA 

BSL CONSULTANTS MI EN Theron Posbu 2874 0431 742-1116 EAST LONDO·4 

(213)243·4343 MIDDELBURG 5214 

<013)243-4300 1050 DE VILLIERS & M'CH Basson PO 80x 472 

Bv, RAADGEWINDE Al Koos Gertenbacn Posbus 1155 MOORE EPty)Lld (021) 976-3087 DURBANVILLE 

[05•)337-6600 UPINGTON (021) 976-2716 7550 
INGENEURS 

•054) 337-6699 8800 DESTA POWER Mr Se·610 de ONvera PO Box 38354 

CA DU TOIT& 'Ir TP Slade Posbu 4256 MATLA<PIm LI mt)335-1011 BOOYSENS 
1012)346 0893 PRETORIA (011)835-1717 2016 

VENNOTE 
012) 346 9700 0001 DISTRIBUTION M·S Eng/b·ecft PO Bo,8179 

cAR,FRO CONSULUNG Mr BF Carpe'lle< 7 Frank Slieet POWER ECONOMV (012) 666-9040 HENNOPSMEER 

ENGINEERS / [04 3655210 NEWTON PARK (012'666-86·7 0046 

(041) 365-1856 6045 
DORBYL STRUCTURAL Ms Gail Dylor PO.Box 253B 

CIRCUIT BREAKER W Terry Gril Plag X2016 PRODUCTS (016} 421-3300 VEREENIGING 

(011 1 9282050 ISANDO (016)422·3791 1930 
INDUSTRFES 

B 392-2354 1600 DR'VECOR Mr B Magee 113 Larlgemimn 
Mr Roberl Palm PO Box 1261 5 (011)622-8711 Drive 

CLJNKSCALES 

MAUGHAN BROWN (041)585-9731 CENTRAHIL (011)622-4441 KENSINGTON 

(041)585 5733 PORT 20§4 
& PARTNERS ELIZABETH DSV CONSULTING Mr D Di Toit Posbus 2917 

8006 ENGINEERS (021) 462-3124 1<AAPSTAD 

Ur l De Lange PO Box 12901 (021) 462-3740 8000 
CLINKBOLES 

MAUGHAN BROWN (02104&9050 MOWBRAY EBERHARDT MARTIN Mr Roge· Manin PO Box 58365 
(021)448-9058 7705 (Ptf Ltd (WEST) CC (011)673-2036 NEWVILLE 

CONLOG (Piy) LId Mr Gavil] Celliel PO Box 2332 (011• 67]-2043 2114 

(031) 268-1270 DURBAN EE PUBLISHERS cc Mr Ct ris Yelland P.O.Box 458 

(031)288·3143 4000 (011)659-0504 MULDERSDRIFT 

CONRADIES VENTER Mr CL MInttes 
Po Boxlo)09 (011)659-0343',0501 1747 

(051)447-1636 BLOEMFONTEN EHTCable CC Mr. Martin Bl· 46 15 Walloor Rd 

(051) 430-8316 9300 
021] 706·1048 CONSTANTIA 
(0211 705·6832 7806 
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MEMBER CONTACT ADDRESS MEMBER CONTACT ADDRESS 

E-MAIL PHONE & FAX E-MAIL PHINE / FIx 

ELECTRICAL Mr Tony McDonald PO Box 9683 GENLJX LIGHTING Mr JE T@vendale P O Box 1 83 

CONTRACTORS 011) 392-0030 EDENGLEN (PTY) LTD 011) 872·0336 GERVISTON 

ASSOCIATION (SA) (011) 974-9402 1613 (011) 872-0335 1400 

ELECTRICITE Mrs Victoria Mundell PO Box 848 GIBB AFRICA Mr David Irving PO Box 1985 

DE FRANCE 011) 884-2076 STRATHAVON (0211 4699100 CAPETOWN 

(011) 884-2473 2031 (0211 424-5571 8000 

ELEKTROPLAN Mr S Carrack Po Box 13165 H V TEST cc W Ron Goodwin P080x 651287 

CONSUUING ENG CC 912) 663-5420 CLUBVIEW (011)883-2.48 BENMORE 

(012)6837106 0014 (011) 884-2806 2010 

HAWKER.SIDDELEY Mr John Williams ROBOX 9159 
ELEKTROWISE Mr. 8 Bredenkamp PO Box 36099 

Transformer Div (011) 827-3458 ELSBJRG 
(0121 427 -2619 MENLO PARK (011) 824-3450 1407 
(012} 427-2935 0102 

INDUSTRIAL POLES Mr Ple:er Meyer PO h 547 
ELEXPERT (Pt,NLM Mr Hendrik Barnard PO Box 397 & MASTS cc (011) 864-7665 ALBERTON 

(011) 8034755 SUNNINGHILL (011) 908.3385 1450 
011) 8034755 2157 

INFRANET Mi Frans Cloele Posbus 74609 
ENERGY Mr Ne,1 Jackson PO Box 281 (012 664-3001 LYNNWOODRIF 
MEASUREMENTS 001 3 921-7984 ZSANDO (011)864-0100 0040 

011) 921-7977 600 

INTELLIGENT M: Ari Geva 99 Van Riebeeck 
ESKOU- P(M lir. Kenny Moodler Eskom Pal METERING SYSTEMS <011) 452.835 Avenue 

013)693-3642 PO Box197 
(011 1 4524823 EDENVALE 

(013)693-3715 WITaANK 1609 
1035 

INTERSWITCH (PM W Mr Dieter Komer RO.Box 1681 
ESKOM Mr R Mildoo·, PORK 1091 

1011)472-1145 FLORIDA 
ID MARKETING) (0·1800·8111 JOHANNESBURG (011)4724117 1710 

(011)800·3832 2000 
Iskhus Poi,i,er (PI,) Ltd Ms Cigembo Mqaq, P O Box 6807 

ESKOM QUI,l,Mark) Mr Ken Campbell Market,ng (011) 392-4838 HOMESTEAD 
(Dll)800-4203 P O BOX 1091 (011)392-6751 GERMISTON 
(011)800-4989 JOHANNESBURG 1412 

2000 
!SO-TECH M Bnan Made'ey PO Box 651351 

FARAD (Pty) Ltd Mr Peter Gerber PO 001 31220 SYSTEMS CC (011) 791-4530 RENMORE 
(011 )726·4090 BRAAMFONTEIN (011)7914558 2010 
(011)726-4531 2017 

IST ENERGY (Ply) Ltd Ms Marcia Labethe P O Box 95355 
FERREIRA WESSELS Mr JM wessels po Box 6076 (0121348·8705 WATERKLOOF 
& 8.SSCHOFF (031) 23-6201 DURBAN (0121 365-1466 C•45 

(031)23-6294 4000 
KENNEDY & DONKIN Mr Kevin Leask PO.80x 41927 

FOURSOME Mr Graeme Uman PO Box 3112 AFRICA(Pty) LId (011) 787·4141 CRAIGHALL 
TECHNOLOGIES [044}871.3188 GEORGE Ind 

(011) 886·0359 2024 
(044)871-3187 6536 

LIGHTING SCIENCES Mr John Grundy PO Box 309 
FRELCO Mr P N Gumn PO Box·4820 

AFRICA{Pty; Ltd !011,425·2203 RENONI 
(011)823.1691 WITFIELD 

011) 425-22 1500 
011) 823-1694 1467 

LINEGEAR 2000 Mr Geoff Aute, PO Box 782625 
FUTURA PROJECTS Dr Hennie Du Plessis PO Box 2838 (011) 792-3924 SANDTON 

021) 854-7515 SOMERSET 
(011) 792-3925 2146 

[0211854·4506 WEST 
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