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Opening $e$sion 

1 WELCOME BV THE PRESIDENT OF THE Welcome to our Honoral Member$ 
AMEU-IOHN EHRICH 

C Burche 
The most cursory glanceat our program for the MPP Ciarke 
19 ' Techni// Meeting will reveal thal our mem E de C Pretorius 
bers are required to grapple with a wide range of AHL Fortmann 
subjects in their day by da• management of elec- H D Whitehead 
tric,ty undertakings. From such highly technical 
matters as live line maintenance practices devel. 
opments in high voltage outdoor su bstations and Welcome to our Foreign Visitors 
new techno logies to commu n icate over power line 
circuits. our management skills are required to 

Ferdina nd D lener - CIty of Windhoek. Namibia cope with environmental issues, new anti- theft 
typrian Muzamwese Piesa Workgroup Iv[em ber, systems and preparations for changes in the or. Zimbabwe 

ganizational structures of our utilities Bo Westerholm - ABE. Finland 
W]seman Molatzj - Oshakati Premier Electric, As in past technical meetings, conventions and our Namibia 

even branch meetine the Association strives to 
Paul van Niekerk - Central Electricity Board, equip our members and colleagues to be able b Mauritius cope more effectively with the endlessly changing Daniel Sichel - Zesco, Zambia demands on their knowledge and expertise By so 
Kelvis Kasonkomona - Zes,o, Zambia doing we beheve that this res,JUg In both smoother 

operating and more efficient undertakings, as well 
as better service to our customers. 

With Special thanhs to. 
It is my firm belief that this meeting will continue 
A traditron and will help to equip & delegates to Kobus an den Berg-SARPA Piesldent 
better cope with the pressures being faced in our 
dynamic industry 

The Meeting w,$ opened by the Mayor', 
1 wish you a si,mulating, enjoyable and fruitful Chaplain 
me'ling A Prayer and Scripture Riding was presented b¥ 

Roberl Slretton. 
John Ehrich : President 

Special Welcome to our Retired Members 

B Boshoff 
S Bridgens 

C VISIQI 
A Wearne 

Obituaries 

Mr GS de Vries · A Retired Member 
Gawie Theron· Past President and Honorary 
Member 
Bunny vander Walt-Past General Secretary 
Mr. Meyer - Industrial Poles and Masts 
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Welcome bv the Mayor of //Khara Hats Municipality 
Cir Gift van itaden 

1 

-#Ll 

t. 

Organising Committee from the 
Municipallty of //1{ham Hais 

Mr Hennie Auret Chief Electrical Engineer - Electri- 
cal Ser,icas (Municipality of N 
Khara Hals] 

councillor Gift van Staden (Mayor) Opening and closing ceremonies 

Councillor Jan Isaacs - Chairman Organising Committee 

Tilla Losper Administration Desk 

Koos Myburgh Catering 

Frans Crinja Transport 
Bernard Fourie Meeting Venue 

Theki50 Sekate Security 

Vanessa van Wyk Public Relations 

Frikkie Coetzer Deco•ations 

Jeanette Sevenster First Aid 

Naomi Francis Civic Reception 

Peet van Schalkwyk Sports day, Civic Reception, 
Meeting Venue 

Gert van Wyk Meeting Venue and Sound Sys- 
tem 
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Key Note Address: Peter Riley - Group Executive Powertech 

Tran,formation 

People in the Change Process 

In RSA It Is my sense that we have good management capability at the executive level and we are proficient 
at strategic planning however not so good at Implementation of strategies and managing - followIng up to en- 
sure we achieve objective goals on the road map to achievement of change management 

Why is It that we cannot manage the para€lima shifts as effectively and efficiently as other parts of the world?? 
We have strong leadership capabilities, we have effect,ve boardsi We strategise well, conceptually and aca- 
dem,cally However we don't appear to get our heads around the Importance of selecting the right people to 
key pos,tions tri drive the change process within the organisation, it is crucial the driver (CEO) or tear of driv 
ers (champions) within a task group, are in fact change agents. Sometimes we select changeagents based 
on their past hiton' of good performance, i e great sales management record good manufacturng resutts 
marvelous servlce delivery etc More than likely these people will not necessarily be good change agents! 
(They may have fixed mindsets with their functional responsibilils) People need to be asses,ed for their ca- 
pability in terms of change - It is crucial. 
One of many personal experiences was specilic to a company wlin the Altron group a couple of years ago, 
A business was In dire straits and it was impacting on the Altron share price and it had high media expo. 
sure. A Sales Director was considered core to the business after a six month period as MD of the business 
we began to get an uneasy feeling, the individual was competent technically. presented himself well with the 

stomer baia, however n became apparent he was not a change agent and he was poor at follow up and 

:87:2 
naging shift in the way we were changing the business and operating profile We had missed this when we 
nt through the ./al assessment of potential champions of the change process When I addressed the 
ard on this issue they were horrified as he was perceived as a solid team member and performer However 

sed onourassessment we had to makethe change and we were fo.natein recru*linear perfect fit 
relative lo our person specification, for this change agent role After three months the impact began to show 
and our strategic plan/ implementation began to happen with a paradigm shift on the sales line We initially 
had a round peg in a square hole, the decision over time proved to be correct we began to encroach on our 
competitor's market share and they became concerned, they made an offer and bought the company, which 
was in line with the group's strategy, as the buslness was not core to the group - success; le got the cir- 
rectperson in a key position. 

People issues - some say we in RSA haven't the talent in the rnarket place or 5ome blame it on historical 
issues, which bears some trulh. Unfortunately the world 15 riot going to wait for us to catch up, its dog eat dog 
in the international markel place, our global competitors perceive we already have a competitive edge now, 
with the value of the Rand relative to other currencies, so don t look for sympathy when negotiating with inter- 
national buyers because of our recent past 

Let me illustrate what we at Altron face in temls ofintemational competition via U EC. a company within the 
Altech Division whotransformedthernseles intoaninternational player,manuricluring TV digital settopbox j 
decoders, and addressing the opportunities in the convergence of technologies 

In 1996 this company was in a loss position; in 2002 it has transformed itsell and has profits well in eKcess di 
R100m 

To give you an idea of how fiercely they have to compete on costs never mind technology a digital set top box 
in 1996 had a sales price of US$500. today the range /1 boxes has sales prl//S of US$95 to US$150 a dra 

matic price reduction, which the market forces demand if you are to stay a global player How was Ihis 

achieved well the producl and manufacturing process had M be re-engineered and costs taken out to re- 
main competitive. or the business wouldn't have survived. you know the business has grown expotent,ally, 
and lo see how the people have changed i amazing They are proud to be apart of a winning team, proud to 
be members of a company which has received high media exposure. 

10 
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Success; Yes: How; PASSION. The management Mirr had a passion a focused passion. They charted a 
route for change, they re-engineered processes took costs out with a strong team, the champions being 
change agents, with constant communication of o»ctives throughout the organisation They managed 
through the change shifts formally, measuring their progress and communicating the same: in the process 

creating a learning organisation who have become nimble and readily accept and introduce modifi,cations to 

product/nd processes to take advantage of market niches worldwide. They encompass change as apart of 
Iheir daily work eth/c, receptive to new ideas, and giving freely their own experiences to contribute to the 

changeprocess. 

DON'T DISREGARD THE OPERATIVES WHO IMAKE THINGS HAPPEN. THEY ARE PEOPLE!! SUC- 

CESS OR FAILURE IS BASED ON PEOPLE! AND THIS IS THE HARD FACTS WHICH HAVE TO BE MAN- 

AGED. THE SOFT ISSUES OF STRATEGY PLANNING; WE DO WELL. TO SUCCEED THERE NEEDS 

TO BE A PASSION. A PASSION TO SELECT THE RIGHT PEOPLE TO MANAGE CHANGE, THE 

CHANGE AGENTS. THEN THE MANAGEMENT OF STAFF AND EMPLOYEES. 1 WILL REFER TO PAS- 

SION AGAIN LATER. IT IS NOT EASY! BELIEVE ME I KNOW. 

Another experience I will share with you; to illustrate. lhat you must not disregard your lower structure employ- 
ees in the change process. 

I had a period of my career as a manufacturing director withln a Japanese automotive company in RSA Al 
the time a lily confrontational environment existed between management and the unions We had an /5 

sembly problem when building the car bodies, a dime ns ional problem. which prevented a first time fit of trim 
parts later in the assembly pro(:es# Produclion Eng,neers, quality engineers all analysed this problem A 

lowly paid operale pointed out to me after I had *ined his confidence after a Jong period of daily discussion 
Ihat a clam p arrangement didn 1 hold the a ssembled components stiffly enough and he thought this may con- 
libute to the problem CONTRIBUTE IT WAS THE PROBLEM'. He had been awarn of this for yearil! and 
was frightened tomention / It wasunforgivabletome, the Engineers weretooarroganttoaskthe operator's 
opinion prior to their analysis. 

When you go through change, communicate, discuss - ISSUES OPENLY!! 

CONFRONTATION 

Don tshy away from confrontation, U ithastobe faced-1/1/_ Butensureof the facts, the CEO/MD musl 
drive these issues and be aware of the facts creating the confrontallon, and the process managed delicately if 
possible - some situations require more than diplomacy and how these are addressed is dependent on the 
circum/ances and situation EXPLORE WAYS OF AVOIDING CONFRONTATION, BUT DON'T WALK 
AWAY IF THERE ARE NO ALTERNATIVES. MANAGEMENT MUST RETAIN RESPECT EVEN THOUGH 

YOUR ANTAGONISTS DON'T SHOW IT 

Can you imagine trying to increase production output again in an automotive assembly plant in the 89/90 pei 
riod in a period of pei,tical strife and unionised politics. No good holding your hands up and proffering the 
concept its impossible!1 There was still a bu/ness to run with local and internalional shareholders; when the 
bottom line isn't achieved do you think they thought / polilic/! NO WAYI 

On the one hand you had management and staff from a predominant Afrikaans background. Labour from a 
Black disadvantaged background and highly sensitive politicallY. 

HOW TO MAKE IT HAPPEN AND IMPROVE PRODUCTION THROUGH PUT. 

Communication of targets. requests at formal weekly Union meetings, appea15 to district and local area union 
officials bore no fruittl 
THE SIMPLE ANSWER; GET BOTH SIDES TALKING ON THE ISSUE AT THE SAME LEVEL-11 

To the angst 'f operating management we brought the senior shop stewards into the. morning management 
operations meetings. 

11 
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Informed all, there was no distinit,on between management and Union officials representing labour in this 
forum 

The target focus was set increase production without negatively impacting the quality of the assembly 
process 

12: n you imagine sitting at the head of a large board room table with the two groups just mantion ed on /- 
r side of yolill You could taste the environment (N. B: There was also humorous moments) Days/ 
eks went by before a breakthrough: it eventually came from the Union. But with this breaklhrough came 

a change In the environment in the conference room, Ihe tenor of conversalion changed When focussing 
on bottleneck problems 1 somet,mes had to pich myself Management h,ght,ght,ng problems, Unions chal. 
lenging the real issues in an air / co-operation on would you believe, fi r5t name terms, we were hitt•ng the 
root causes of problems on the second and third reviews Some problems In management areas, i In- 
competence and lack of communication other issues highlighted salient labour negligence and sabotage 
But through perseverance and passion the end result was achieved with a 35% increase in volume 
thrau 9'72,•e, Was M suslajned - NO. It could have been the case Just Jels say the pojjtics of the time pre. 
vailed 

What changed ·people changed" - wlth face to face dialogue 

The point m making if you want success that badly, and there is a passion to achieve R it can be done 
BUT NOT EASILY AND IN SOME CASES NOT WITHOUT CONFRONTATION'I BUT IN SOME IT CAN- 
NOT BE AVOIDED BE PREPARED TO FACE IT 

ALSO THINK CREATIVELY' AND DON'T RE AFRAID TO CHALLENGE THE"STAIUS-QUQ_ 

From what I am informed there are many of you in this room who are going to fare managing change Not 
necessarily thesame envionment and in,dustry thatl've just mentioned But you will face slm,lar problems 
1 am led ¢o believe thatstrategrc/ems in the for,"f 

Low cost electricity 
Financial heath 
Qu/l ity of service and su pply 
Remain under public ownership 
Supervision d distribution of electricity have been identified 

I believe: 

There isa restructuring blue prinU model 
There will be a holding Company 
There wilt be subsidiary companies 
There is an index for the mle out of projects 
There & a reised organisation structure for the holding Dompany 
There is a phased restructuring programme through to phase 6 in 2007 
There Is a board structure 
There is a route map through to 2005/ 2007 

Sounds like a senous strategicplan; focused atthe conceptual' academic level atpresent 

Forgive me [ hope the hard issues have not been forgotten You can create an impress,ve organisation at 
the executive level with all the right bells and whistleg, but don't forget your middle management and super- 
v,sion in this change and how they communicate with the operating levels at the planning stage as to what 
is required & them. 

REMEMBER! 

People change what Ihey do less because they are given analvsis that shifts their thinking· than 
because they are shown a truth that influences their feelings. 

12 
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This is especially so in large scale organisational change, where you are dealing with new technologies marg- 
ers and acquisitions, restructurings new,Wategies cultural transformation globalisation, and E-Business 
Whether in an entire organisation. an office, a department ora workgroup [nan ageof turbulenw, when you 
handle this reality 211¥2!LIn Handle it poorly mu loose, and d can dive you crazy, cost a great deal of 
money, and cause a lot of pain. 

Successful large-scale change is a complex affair that happens in eightstages. The flow is· 

PUSH URGENCY UP 
PUT TOGETHER A GUIDJNG TEAM 
CREATE THE VISION AND STRATEGY 
EFFECTIVELY COMMUNICATE THE VISION AND STRATEGY 
REMOVE BARRIERS TO ACTION 
ACCOMPLISH SHORT TERM WINS 
KEEP PUSHING FOR WAVE AFTER WAVE OF CHANGE UNITE YOU'VE MET YOUR OBJECTIVES 
FINALLY CREATE A NEW CULTURE TO MAKE NEW BEHAVIOUR STICK YOU WILL HAVE A LEARNING 
ORGANISATION" 

The central challenge In / alght stages is changing peoples behaviour Really the central challenge is NOT 

STRATEGY NOT SYSTEMS, NOT CULTURE THESE ELEMENTS AND MANY OTHERS ARE VERY - 

PORTANT, BUT THE CORE OBJECTIVE WITHOUT QUESTION FS BEHAVIOUR - WHAT PEOPLE DO. 

AND THE NEED FOR SIGNIFICANT SHIFTS IN WHAT PEOPLE DO 

CHANGIG BEHAVIOUR IS LESS A MATTER OF GIVING PEOPLE ANALYSS TO INFLUENCE THER 
THOUGHTS THAN HELPING THEM TO SEE A TRUTH'IOINELUENCE THEIR FEELINGS 

Both thinking and feeling are essential, and both are found in successful organisations, "BUT THE HEART OF 
CHANGE IS IN THE EMOTIONS'. THE FLOW OF SEE - FEEL - TOUCH IS more powerful than that of 

analysis - think - changel! 

The ddstinctons between seeing and analysing, betim leeling and Ihinking, are Imical because for the 

most part. we use the latter much more frequently competently. and comfortably than the former 

Think of this for an example. 

A mining corporation in RSA had a decentralised procurement function which required to be transformed to 
improve emciency A major Item purchased was gloves (working protective gloves) Yes there was a specifi- 
cakon and 11 was adhered to by 30+ differern purchasing locations in this organisation. 

A bight executive was selected as a change agent To pmvide an example to illustrate why change was re 
quired within the purchasing area he was /vestgating high volume purchased items He identified that hs 
organisation was purchasing 42 different variations of the required specified glove At prices ranging from RS 
to R72 m some cases the same glove manufacturer was selling the same glove to different procurement sites 
with price variabnof R5 - R48 Thetotal stock inventory of gloves of this specification throughout his organi- 
salion amounled to a total 01 R l,2 million© Th is total stock position provided the group with gloves of this 
specification forthe nextive years, yet orders were still being placed lorsign'cant volumes. To ensure the 
full impact of this one situation would contribute to the justifination for change, all avallable stock was brought 
to one central area from the 30 d•Narent prom/ement, store locations Can you imagnethe mound of gloves 
with the different purchase price highlighted from the 30 purchase locations 

CAN YOU IMAGINE THE SURPRISE THE IMPACT, THE EMOTION, THE SEE, FEEL AND REASON FOR 
CHANGE TO TAKE PLACE BEING CONFIRMED TO VERY CONSERVATIVE MINING PROCUREMENT 
PERSONNEL, WHO WERE VERY ADVERSE TO CHANGEN RESISTANCE WAS MINIMISEDI URGENCY 
WAS PARAMOUNIT, FACTS AND OBJECTIVITY WON THE DAY. THIS ISA GOOD ILLUSTRATION OF MY 
POINT SEE-FEEL - AND I SUPPOSE TOUCH 

13 



'the AE,ociation of Municipal ElecAky-1'llF,I•4* "'29:& Technicaf'Meeting'Prof@e•ings 2002•• 
.Xl'Mrfrgs (Southern Africa) UKhara Hais Municipality iii Upington. / 

ALBERT SCHWEITZER ONCE SAID EXAMPLE IS NOT THE MAIN THING INFLUENCING OTHERS LUS 
THE ONLY THING" 

Successful see _ feel change tactics tend to be clever not clumsy and never cynically manipulative They of. 
ten have an afterglow, where the storey of the event is told again and again or where there Is a remaining visi„ 
ble sign of the event that influences additional people over time. 

Jack Welch is stated to have. talked about r.hange when he was CEO of G. E virtually every second of every 
day. G.E. was very successful in making operat,ng transllons - communication" communication" Head- 
mitled he went over the top sometimes. 

LeA come back to the eight stages of change, and lets brjefjy bok / what works, and whal does not work in 
relation to the eight step changes. 

1. Increase ur/encl 

What works. 

Sholing others the need for change with a compel[Ing object that they can actually see, touch, and feei. 
Showing people valid and dramatic evidence from outside the organisation that demonstrates that change is 
required 
Looking constantly for cheap and easy ways to reduce complar.ncy 
Never underestimating how mur.h complacancy. fear, and anger exists, even in good orgamsations 

What does not work: 
Focusing exclusively on building a rational business case getting top managemgt approval, and racing 
ahead while mostly ignoring all the feelings that are blocking change 
Ignoring a lack of urgency and jumping immediately to creating a vision and strategy 
Believing that without a crises or burning platform you can go nowhere 
Thinking that you can do little if you're not the head person 

2. Build the Guiding Team 

What works: 

Showing enthusiasm and commitment (or helping someone do so) to help draw the right people into the 

group. 
Modelling the trust and teamwork needed in the group (or helpEng someone to do that) 
Slructurin9 meeting formats for the guiding team so as to minlmise frustration and increase trust. 

Whatdoes network: 
Guiding change with weak task forces, single Individuals, complex governance structures, or frag 
mented top teams. 
N ot confronting the situation when momentum and entrenched power centres undermine the creation 
of the right group. 

3. Get the VIsion Right 

What works: 

Trying to see - literally - possible futures. j 
visions that are so clear that they can ba articulated in one minute or written up on one page. 
Visions th•t are moving - such as a commitment to serving People. 
Strategies that are bold enough to make bold visions a reality. 
paying careful attention tothe strategic question of how quickly to introduce change. 

What does not work: 
Assuming that linear or logical plans and budgets alone adequately guide behaviour when you're try 
ing toleap intothe future. 
Overly analytic, financially based vision Mercises. 
vIsions of slashing costs, which can be emotionally depressing and anxiety creating. 

14 
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4. Communicate for Buy·In 

Whatworks: 
Keeping communicalion zimple and heartfelt not complex and technocratic 
Doing your homework before rommunicating, espeGially to understand what people are feefing. 
Speaking to anxiaties, coniusion, anger, and distrust. 
Ridding communication channels of junk so that important messages canal through 
Using new technologies to help people see the vision (intranet, satellites etc ) 

What does not work: 

Under-communicating, which happens all the time. 
Speaking as though you are only transferring information. 
Accidentally fostering cynicism by not walking the talk 

5. Empoweraction 

What works: 
Flang individuals with cha/ge experience who can bolster people's self-confidence with ·ve.won-you-can too 
anecdotes 
Recognition and reward systems that inspire. promote optimism, and build self confidence. 
Feedback thai can help people make better vision-related decisions. 

What doesnot work: 
Ignoring marlagers who seriously d,sempower thers„bordinates 
Solving the managers problem by taking away their power (making them mad and scared) and giving It to their 
subodinates. 
Trying to remove all the barriers at once 
Giving Fn to your own pessimism and fears 

6. Create Short·Term wins 

What works: 
Early wins thal come fast 
Wins thai are as visible as possible to as 

%:%* 
many people as possible 

8 that penetrate emotional defences by bing unambigums 
ns that are meaningful to others - the more deeply meaningful the better 
rly wins that speak to powerful player5 whose SUppift you need and do not yet have 
rs that can be achieved cheaply and easily. even if they seem small compared with the grand vision 

What does not work: 
Launching fifty proiect. all at once 
Providing Ihe first win too slowly 
Stretching the truth 

7. Don'tlel up 

What varks: 

Aggressively ridding yourself of work that wears you down - tasks that were relevant in the pas, but n / now , 

tasks that can be delegated 
Looking constantly for ways to keep urgency up 
Using new ..ations opport.nistically to launch the next wave of change 
As always - show ·em, show em· show'em 

What does not help 
Developing a rigid four-year plan (be more opportunislic) 
Convincing yourself that you're done when you aren't 
Convincing yourself that you can get the Job done without confronting some of the more embedded bureau- 
crat,c and political behaviours 
Working so hard you physically and emollonally collapse (or sacrifice your #-the-job life). 
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8. Make change /Ick 

Whatworks: 
Not stopping at slep 7 4 isn't over until the changes have roots 
U Ing new employee orientation to compellingly show recruits what the organ/alion really cares about and 
hag achieved 
Using the promotions process to place people who act according to the new norms into influential and visible 
positions. 
Telling v,vid stories over and over about the new argan,sation, what it does, and why it succeeds. 
Makingabsolutelysureyounavethecont,nuityofbehaviourandresultithathelpane/culturegrow A 
LEARNING ORGANISATIONI 

What doesnotwork 
Relying on a boss or a compensatin schene, or anithlng but culture, to hold a /9 change in place. 
Trying to change culture asthe firststep in thetransiormation process 

I now refer backto PASSION, passion to succeed I met with a visiting professorof Humanics, Bob Massam 
at Dukes business School i Chicagoithemid eighties He was an impressive man physically and had a 
real presence about him Over dinnef one evening he was telling me about his wife who was an Operations 
Managerat a Ford Plant in the U S in Louisiana I had readof the achievements of thi F/icular operationin 
the media, it had gone through huge change and dramatically improved efficiencies I had the pleasure of 
meeting hus wifethe fillowng evening, she also was a very attractive and impres/ve woman They had lived 
in Louisiana all their lives and raised five sons into adulthood and each ona of them in successful careers 

1 was aware Bob's wife Bridget was the executive responsible for ach,eving these dramatic results. I enquired 
over drinks how she had accomplished so much e. raising five children and achieving such highlights in her 
career. 

Bob intarjected fiercely in his Southern U S drawl. MY WIFE ONCE SHE'S GOT FOCUS CAN SUCK A 
GOLF BALL THROUGH 100 YARDS OF GARDEN HOSE PIPE IF SllE HAS A MIND TO DO IT THAT·S 
14[y,NI•! 

THINK OF THAT, GENTLEMEN, HAVING A WIFE LIKE THATI 

I asked Gob if he ever got irritated, yes he replied, but passion in another context eased my irritation. 

May I take this opportunity of wishing you all a very successful technical conference. 

Thank you tor inviting me to address you today 

Lk 
-At .2, 

pC Riley 

Ar 

·'IX 
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EH Africa Excellence Awards 

th 
presentation at the 19 AMEU Technical Meeting 

IAWAID20O21 

ESI Africa was proud to present the third annual ESI Africa Excellence Awards at the 1 @'• AMEU Technical 
meeting held recentl¥ in Upinglon 

In 2000. Spintelligent, the publishers of ESI Africa. recognised a need to intrduce an Award, ackno•edging 
companies in the utility market This award was to be based. not on Iheir financial performance or the number 
of contracts awarded, but on the qual#4 of se™Ice they prrwicle their clier:s 

The sur,ey groups traditionally have bean municipal engineers, randomly selected from the ESI Africa data- 
base. For the 2002 awards. large industrial users and Akom regional offices were added to this group The 
su.e¥ groups ware asked a series of questions posed to them as follows "Who do you consider the best 
.?"ina variety 'flategories 

ESI Africa Is pleased to acknowledge the following companies who ESI Africa Excellence Awards for 
2002: 

Contractors Consolidated Power Projects (Pty) Ltd Golc 
K Bond Single Phase cc Ua Dynamic Electrical Silver 

Consulting Engineers: Kwezi VS Engineers (Pty) Ltd Gold 
Ballenden & Robb Consulting Engineers (Pty) Ltd Gold 
C & V Consulting Engineers cc Silver 
Merz & MILellan (Pty) Ltd Bronze 

Maintenance Support: Relay Settings (Pty) Ltd Gold 
Rotek Engineering, a division of Rotek Industries pty) Ltd Silver 

Cable Manufacturer: Aberdare Cables (Pty) Ltd Gold 
African Cables Limited Silver 

Switchgear Manufacturer: ARA Power Technologies Medium Voltage Gold 
Atom Switchqear Silver 
Circuit Breaker Industries Ltd Bronze 

Transformer Manufacturer· Alstom Distribution Transformers Gold 
Yemurai South Africa incorporating Hawker Siddeley 
Electric Africa (Pty) Ltd Silver 
Power Engineers. a division of Desta Power Matla 
(Pty) Ltd Silver 

Electricity Distributor Eskom Gold 
City Power (Pty) Ltd Silver 

Metering Company / Actaris Measurement Systems (Pty) Ltd Gold 
Alstom Protection & Con,rol Silver 
Energy Measurements (a Siemens Company) 
Bronze 

PTe-payment Company: Merlin Gerin SA [Pty) Ltd ba Conlog Gold 
Energy Measurements (a Siemens Compan¥) Silver 
Actaris Measurements South Africa Bronze 
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For more information about the ESI Africa Excellence Awards, please contact Claire Volkwyn, ESI Af- 
rina: 021 700 3500 or clage@spintellicent.corn 

spintelligent 
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Cale ftudy On EBiST Implementation 
In Cape Town 

Author & Presenter: Nel Ballcm,yne Pi Eng, B.$2 (Elec Eng) 
Assistant City Electrical Engineer (Customer ;crvikes) 

City of Cape Town 

Pre·implementation stage: 

Rationale behind the Introduction of basic free electricity 

The Council of the City of Cape Town decided to implement the issue of free basic electricity early in 2001. 
The prime aim of the ded,sion was to provide a monthly quota of free eJectricity to alleviate the plight of the 
poorest of lhe poor. and to improve their quality of life by providing an alternative source of energy for light- 
ing and ente/agnment <TV and radich themby reducing the threat of fires from open candles 

Due to the difficulty m determining who the poorest of the poor are, it was decided to pmvide a free •uota of 
electricity to every municipally metered domestic customer in le Metro area This unfortunately had lo ex- 
clude Eskom customers as Eskom was sl,Il planning to run pilot sites to test their systems for the issuing of 
free basic electridity. Also excluded were Ihe dwellers in informal areas who do not have a formal electriaty 
supply connection The policy for the electrlfication of,nformal areas which only allows for supply connec. 
tpons to dwellings adjacent to access ways into the areas was broadened to allow as close / 100% penetra. 
lion of connections as possible. thereby allowing all residents to benefit from the free quota of electrkity 
This /ectrification is an ongoing proiect that will take years to complete 

Implementation prlicipl" 

The principles governing the issue of free electricity are 
- 20kW.h per month to eaoh mumcipaly metered domestic point of supply 
- One allocation permonth persupply point 
- Bulk metered premises coild, by way of an affidavit claim a quota for every dwellig unit 
- No accumulation from one month to,he next Cuse it or lose it" for bined oustome„and 
claim itor lose it forprepayment customers) 
- Supplies cut off for non payment dont qualify for the free quota. 

Funding the bask free electrlclt'i 

A source of funding had to be found to finance the provision of the free basic electricity It was calculated 
thai the cost In the first year for a free quota of 2DkW. h per month to all domestic customers would be 
R341. The decision was taken to fund thi from a general across the board increase in the electricity tariff 
011.6%. A free quota of 50kW.h as proposed by Eskum was deemed to be too costly to implement in Cape 
Town at the initial stage. 

Impactof 20kW.h free issue on poor electricity consumers: 

Althou• the Ran* value of the 20kw h free issue of electricity can oNly buy two loaves of bread. a pack of can- 
dles, two litreg of paraffin ortw. torch batteries, it will operate. 
a 60W lamp for 333 hours, 
alkW kattle for 20 hours. 
a fridge for 133 hours (10 days), 
a television set (150W) for 133 hours, 
a sewing machine for 235 hours or 
an iron for 40 hours 

This is of decided advantage to the poorest of the poor living M Informal dwe•lings whom this inmative is 
primarily aimed at assisting 
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Methods of issuing the free units: 

The two available methods for issuing the free un ts were exam,ned 

The static token was only available at the time for STS meters and so excluded the 80 000 proprietary me 
ters installed,n the Cape Townmetroarea. This method rehes ona date and time stamped token which will 
only be accepted once by any meter. Duplicate issues of suih a loken in any month would be rejer.ted by 
the meter 

The other method uses the block or stepped tariff principle with the first 20 un•ts being the first block at zero 
cost The vending system tracksthe numberof units issued each month and automatically charges forany 
units issued over and above the first 20. 

Both these methods had perceived downfalls. It was thought likely that the use of the static token would 
result in customer complaints necessitating costly house calls when the 5econd and subsequent tokens en- 
tired into a meter were reJected by the meter (This perception has subsequently be shown to be un- 
founded by other electricity utilities who have used this method) 

The stepped tariff method has the downfall that with off-line vending systems rt is possible to purchase more 
than one free issue token on one day before the data at the vending outlets is uploaded to the system mas- 
ter station These duplicate free issue tokens would be accepted by the meter A means to detect these 
additional free issues and recover the cost of the extra units issued had to be found. Software was devel- 
oped by the vending system supplier which enab[ed the system to detect these multiple issues and claim 
the cost back before the system would issue any further credit for that particular meter. Proprietary meters 
could accept stepped tariff tokens. With this method no house visits are necess/0 and the over issue of 
free units I Aelf correcting 

Systems considerations: 

3 000 magnetic cardl meters had to be replaced before the launch of free basic electricity as the old vending 
system supplying these meters could not vend stepped tariffs 

The vending system in three areas in the metro had to be upgraded to handle the stepped tariffs and the 
recovery of the cost of multiple free issues These upgraded system had to be fully tested and debugged 
before going live 

The cost of these changes amounted to R2,3m 

The billing systems for billed customers were able to handle stepped tariffs, so that the monthly free issue 
didnotpresentaproblem. Multiple freeissues peraccount for bulk metered premisescoutdalso beaccom 
modated in the billing systems 

Public awareness camnaion 

It was deemed important to inform both staff dealing with the publ•c, and the public 01 the launch of the basic 
free electricity and to explain how the system works and who would receive the free quotas. ' Frequently 
asked questions ' were developed and pamphlets sent out with eveg municipal account in the month prior j 
to the launch Copies were also made available at public counters, libraries. etc. Radio spots on popular 
radio stationswere aired. 

Implementation: 

E.periencll 

Basic tree electricity was launched In Cape Town on 1 July 2001 The advertising campaign had success- 
fully done Its job as long queues were experienced at vending outlets on 'he first few day of the month, es- 
pecially in the poorer areas To reduce the length of queues at vendors that were particularly hard hit sec 

, ond vending machines were installed. 
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Many multiple issues were also expefience in the first few days of the month People somehow go• to know 
tile ore weakness of the system and cashed in - only to be sufprised on their next visit to a vendor when the 
cost of the additic„/ free UnltS issued *era claimed back from them before they muld buy more unfts fiT their 
mater•• 

It was expected that this tread would reduce as people reaiised that they had to ray for the extra free units. 
but the experience In the lollowing months show that thiswas not to be the case In May 2002 the ability to 
buy from any 0#4" vendor where the consumer had not bought before was switched off due to the planned 
introduction in July 2002 of a second domestic tariff which included a service charge Thi was necessitated 
due to the tafiff index being delinked from the tariff price on the vending system, thus avoiding the need to 
enter key change tokens into 200 000 meters when the new tar R was inlroduced. This resulted in fewer peo- 
pIe "vendor hopping" to obtain additional free units at the start of the month This can be clearly seen on 
graphs A&B below, On the Urst week of July 2002 when implamenting thenew electricity tariffs there was a 

Amount of Excess Free Issues 
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Rand Value of Excess Free Issues 
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software corruption problem /hat caused the sharp increasa in the issue of excess free units in that week 
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It seems that people in poorer areas chose to use this '·facility" to obtain more units at the start of the month 
knowing that they would have to pay up later This treads continuing 

The areas where there 15 higher trend for people to claim multiple free issues i. show on graph C below 
The areas of Vanguard and Mitchells Plain have a higher proportion of poorer families thar the other area 
depicted on the graph 

Area Distribution of Second Free Issue Julv 2001 to August 2002 
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GRAPH C 

Impact on sales: 

In areas where the average monthly consumption is 600 to 700 units the 20 free units has had no effect on 
consumption levels. Theonjybenefittotheseconsumern wagthes/ving of about R 7 on theirelectncnybill 

In the poorer informal areas the issue of the free units as not resulted in a sustained Increase in monthly 
satesievels. Thiscan beseenongraph,Dand/ fortwodmerentareas 

-MIC 
Average consum¤tion increased bv 6,9 kWhlincludinG free 20 kWh) since 19@8 

KTC: Monthly consumption per consumer 

i 
0 Hil-13 li• N -[V' I 

Jul Aug Sep Del N Feb M Apr May Jun 

/2001·2002 •1998 -1999 

GRAPH D 

23 



•21 

t•fttrllcu,help,] Electriclt•,••9!h Technlal Meeting Proceedngs 2002•• I Africa) DKhara Hais Municipality in Upington. ,,• 

P.111'pi W.St 
Average consumption Increased by 12.8 kWhtincluding free 20 1,Wh) slnce 1998 

Philippi West: Monthly consumption per consumer 
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The total number of customers who received free units each month climbed steadily as the months pro 
gressed. This is attributed to those customers who previously did not purchase each month and realised 
that the were loosing oul on their free units by not doing so. The marked increase in December 2001 can 
be attributed to the many holiday dwellings where purchases are made only during holiday periods. There 
is no obvious explanation for the relatively lower figure i. February 2002 nor for the decline in May and June 
2002 This is shown in graph F. 

Total number of consumers who received 20kW.h freealectriclty 
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Obsemations from the Informal area of Joe Slovo, Lanqa: 

The area of Joe S[ovo I. a newly electrified informal settlement with 4 500 shack dwelngs. During me official 
5witch on·• ceremony when visiting dwellings (shacks') it was found that many occupants were still running on 

their free 20kW h issueaftertwoweeks of themonth Thisshowsthe lowconsumption patterns/f occu pant' 
in newly electrified informal areas, and the a ssistance the free 20kWh gives them for the provision of light and 
television in such dwellings. 

Future plans for electricity vending in Cale Town: 

A single or-line vending system for the whole metro area wlth f•111 disaster recovery facilities is planned to be 
introducednelyear This system will be liked to the proposed Urlicity "enterprise wide" system that is to be 
commissioned overthe next 12 months. This system will enable one customer database to be established, a 
subsel of which will be downloaded to the vending system on a continual basis. This will avoid the need to 
enter data into two different databases as is now the case 

This on-Une vending systen will have slategically placad vendors with ofMne capabilles so that in the event 
of a c:ornplete failure of the communication system to the master station custoniers /111 still be able to buy 
electricily tokens. 

The systern will allow lor the recovery of all municipal account arrears which will be interfaced to the billing 
system accounts, thus avol/ng the need for a separate accountjng modde in the eending sys#em that B our- 
reilly the case 

Free basic eleclricity will be issued as a stepped tariff al zem col Within on-linevending system it is not 
pos.ible for customers to obtain multiple free issues' as in the case of an offline system using this method, 
because the encrypted code for the tokens / vended from / cents j point - the system master 5tation 

2> 
Z» 

44.- 

Neil Ballanlyne 

25 



/Tg Association Cf Aurlicip;EEI2:T.11•/•-1 19th¥.chrfUI144•init-&T2002. 'I• 
.k Under·takings (Southern Africa) •/6: "-74 //Khara Hais Municipality in Upington •,0 

Design Crimes in Electricity Distribution 

Author & Pre;enter P Cpowdy M.Eng. 
Network Service; Manager. Central Region. E,bom Distribution 

Introduction 

For any business to remain competitive it must ensure thal M obtains the maximum return on its investment 
and that the value of its product exceeds the price paid for it This implies that the infrastructure that is devel- 
oped by a business must be able to undertake Ihe objective for which it was developed at the least cost. Thi 
ost must be the least cost over the life / the intrastructure including capital, operating maintenance, support, 
a fety and disposal The majority of the costs are committed by the stage that the infrastructure is designed. 

a result if all the consequences of the design have not been taken ir,to account at this stage, the life costs 
ilinotbeminimised andthereturnlessthanitcouldhavebeen. Inthecaseof anelectricalutility.whose job 
to transport electrical energy to the customer, capitai utilised to develop the transport infrastnlctre, main. 

tainability, operatability and failures contribule to the costs and should be minimised 

This presentation 8 a composite of slides that ihow some aspects that have contributed to extra costs to the 
business which should have been eliminated in Ihe development of the infrastructure. The purpose of the 
slides $ to sensitise the audience to some items that should be considered in the design stage to reduce 
costs The slides are taken from the electrical utilit• environment but similar examples are evident in other 
businesses,olen they have contributed in the bankrupting ofthe business Thi i by no means a complete 
libral o f Incorrect (tems on the system. 

Slidea 

The slides that shown in the presentation illustrate examples of 
Problemi due to poorlayout planning, Infrastructure not contributing to maximising inve/mentreturn 
Wastage due iD poor proJect management, 
Failures due to poor design or implementation, 
Failures due to inco•ect voltage protection 
Failureduetolowclearance, 
Failures due to incorrect ronsideration of creepage, 
Failures due to incorrect consideration of partial discharge, 
Poor construotion practices, 
Poormaintenancepractices, 
Poor risk mitigation. 

2112228 

The first glide illustrates an example of a larger customer in an electrified area This customer was placed at 
1he end of a LV system resulting in low voltage at the supply terminals A pral,minary survey of the area prfor 
to layout design would have resulted in a more optimal placing of the transformer Supply- system losses in- 
crease with distance from the transformer and by having this power consuming customer at the end of the LV 
system both Increased system losses as well as an unhappy customer The second slide is an indication of a 
similar occurrence resulling from poor re-engineering as a system load increases. 

Thesecond series of /,des illustrate wheacap#al has been spant m infrasimiture were,t has not been nec- 
essary. In thise cases more care in the design stage would have resulted in reduced capital expenditure for 
the same revenue The extra capital is due to utilising extra service poles overs,zed service cables, arbitrarily 
installing service boxes, building three phase I•nes where only one was needed and building longer lines than 
needed and using extra stays. 

The third series of slides refers to the choice of structures Guidelines show the correct choice of structures 
for specirc situations. Choosing a structure designed for short spans for use In long spans w,ll result in out- 
ages due b clashing, customer spikes. excessive maintenance costs and unhappy customers. 
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Construction 

The fourth series of slides shows incorrect construction methods These will again result in maintenance ex. 
pense and In some cases cr6ate a safety hazard Note that the -ation of a safety hazard can result in a 
considerable expense to the business 

The fifth series show the resujl of poor construction practices Should the jumpers around a strain pole be 
poorly placed there will end upalow BIL structure In thecase of poles beir,g planted to an •nsulficient depth 
or poor backf,Iling the result B leanIng 1 broken poles Underground cables area broblem should the con- 
struction practice not be carefully monitored Cables that warn to be placed with su•{able spacing will be s" 
ously de rated should the spacing be compromised In addition the poor laying methods will result in later 
cable fa,Jures This js especially the case with rocks in trenches. Finally in project management there will be 
atendency forwastage if propercontrois are notln place This willtendto increase the projectcost for which 
there & no retu m. 

Surge Protection 

The sixth series of slides show how the posM/ning and connection of surge arrested will reduce the protec- 
lion for equipment An increased probabillty of failure will result from the incorreCt ¤05,tioning of surge arrest- 
ers. inturnresultinginincreasedmaintenancaexpenditurnandarBducedquamyof supply Whatisoften 
ignored in the placement of surge arresters is the volt drop along the surge arrester leads This volt drop is in 
additionlothesurge arrester voltage. Thesurge arresterilead voltageshould be kept to a minimum to maxi- 
mise the protection level. This is especially relevant as the protected unit's GIL reduces with age 

Creanaae 

Equipment on the system should be designed, taking account the creepage distances between any 
live terminal and ground, the air gap between any live terminal and ground and an' air gap breakdown 
for a shrouded connection. Often one ofthese is compromised In the deslgn ofequipment. The prob 
lem le fhat generally the type tasl that are speclfied will not pick up lhese dendencies and the "latent 
defect" will only result In failure years later. The slides in thli series show the results of these types 
offallure. 

The seventh series of slides shows the effect of /sufficient clearance and creepaoe within equipment. If there 
is 1/suffident clearance there wj]J be a breakdown between the live part and ground oranother phase Inthe 
case of insufficient creepage tracking will begin along the insulation surface which will result in a flashover 

Breakdown 

The eghth series of s irles relate to the effects of breakdown around shrouded parts The breakdown refermd 
to is generally in the air surrounding the shrouding The permittivity of insulation matenal will determine the 
voltage ratios across d•fferent materials between '" voltage points. When one of the materials isa solid di- 
electrfc and the other I 2 the greater vokage 18 irwariably across the air The M unfo,tunately wm normally 
have the lower breakdown voltage, This will often result in breakdown of the air Th,5 breakdown will gener- 
ally cause the solid insulation to be gradually eroded and result in later equipment failure The relationship 
between gap wirlth and Insulation thickness is illustrated for one case in the attached table. 

Ds (min) Va (kV) Va/mm 
0 200 

€ 175 15 

32 127 21 

17 34 34 

18 0 0 
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The shcles illustrate the effects of this phenomenon in switchgear. 

Safety of personnel is seriously compromised along with loss of supply and Increased mainienance when a 
cable terminatlon is ,/ correctly made off or Il a termination ® utilised for connecting to a unit for which it was 
not Entended The slides guicate an incorrect termination utdised to connect to a switch ang with the risul 
tam hot spols being developed Specification NRS 012 has been developed to give guidance as to the spac 
ing to be umised for a termination inN Not compjying ith these termination dearances can result in dan- 

gerous breakdowns in the tennination box Note that ina termination box arcs are contained wh,/ can result 
man explosion 

Mal"Mame 

The wrong things done during system restoration can also result in disaster. Protection is in place on a sys- 
tem to ensure thal If a fault does develop then the rest of the system is not damaged Shoul this protection 
not work or be shorted out. a minor fault can result in major consequences The replacement of broken discs 
in an insulator string can also lead to unexpected failure due to the mismatch of the insulators. Flashover oc. 

curs across thecleaninsulators. 

Finally a point to think about in designing a system Although the OHSAct and other codes specify the design 
criteria that should be utilised, the question should always be asked is what should fail if these limits are ex- 

ceeded, Should there be a weak point designed to fail? Slides show the effects of failed towers and failed 
switchgear. Which has the be/ weak point? 

Conclusion 

For the system to operate to maximum productivity Ihere needs to be a concerted effort to ensure that the 
consequences of all a. villes undertaken are considered The slides shown in the presentation are a small 
sample 01 things that should be considered when running an electri.al.lility. 

= 245'll/1. 

From Left: Cosmas Gutu. Ron MIllard, Peter Fowles. Phil Crowdy, Sarel Esterhuizen 
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The EHective Management of Planned Networb Interruption, 

® €skom 
Author & Pre,enter: Wl de Beer - Electrical Engineer Certificate for Competency. Diploma 
Advanced r 

chanica[ Engineering Certifirate for Competency. National Technical Diploma Electrical En 
gineering -- .. 
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This paper deals with the case for managing Planned Network Interruptions based on a standardised ap 
proach using proJect management principles. The findings are related to the pract,cal experiences of Eikom 
DIstribullon Dils,on Southern Region and have been validated for relevance and consistency with other 
Eskom Regms 

Eskom's Distribution Division embarked on a /rategy of creating a standardsed approach to customer facing 
business processes in 1998 with a view to ensuring a consistent image and service offering to customed The 
key vaiue chajns identified are as iollows. 
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W/Inth/Manage Availabllityof Supply Value Chain, numerous business processes were identified and 
mapped, including loss / supply network management and the subject of this paper. the Management of 
Planned Network Interruptions. 

The introduction of Value Chains represented a significant step change in the Distribution Groups approach to 
the Business Architecture and its customer facing processes. The leverage created by adopting such an ap- 
proach enabled the creation of standardised business frastructure and roles which enabled the potent,al for 
seamlessserviceacross Regional boundanes. On the Customer Inte•acing part of the business, the creation 
of Contact Centras represenled the most s,gninr/nt change. whilst on the Technical side, thi concept of a 
Work Management Centre was introduced to manage field resources and outputs The Work Management 
Centre deals w,Ih Dispatched work, which requires action w,•In twenty four hours, and Scheduled work, 
which can be planned and executed outside the twenty four hour window Planned Nelwork Interruptions are 
catered for within the scheduling process at the Work Management Centre. 

Management of Planned Network Interruptions-a historical perspective. 

prior to the introduction of the new business architecture. Planned Network Interruptions were managed in an 
ad hoc manner at Depot level. While such an approach was advantageous from an immediacy of planning 
wd adaptation to changes perspective, the disadvantages outweighed this potential benefit. These included 
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The lack of co-ord,nation - key stakeholders including Primary Plant, Secondary Plant Capital Programme 
and Construction each developed and implemented their own plan and schedule of actvities. 
The lack of Integration -above mentioned departmen/5 worked In isolation, leading to sub-optimal utlisation 
01 resournes and the time during which the nehork ms dead. 
Uncenalnty as to customer not,ficat lon of the Planned Network Interruption -dependency on local methodol- 
ogy, resources and competencies. 
Focus on specific depot area and small customer base - created problems when bigger Planned Network In- 
terruptions were required. 
Success of the maJority of Planned Network Interruptions was based more on luck than plannig Depot SH 
pe/isors that were 'natural' project managers did well. but those thai weren t failed dismally 
Uncertainty as to how successful the Planned Ne•ork Interruptions were - no effective measurement b as- 
sess start and end times extent of work done and number of outages postponed / cancelled 

It was thus apparent that there Wers significant potential advantages M d e,w Noring a standardised process 
and methodology to deal with Planned Network Interruptions, 

The Process Approach Methodoloal 

The Manage Availability of Supply Value Chain was developed to cater for all maJor business processes as- 
sociated with restoration, reliability and continuity of supply The process to affactively deal with Planned Net- 
work Interruptions is one of thage. processes. 
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All process development work ls designed and developed at a Group livel. using a standardised method ology 
and the ARIS process modelling tool. The Ans tool is internationally acknowledged as the best of breed and 
allows for the creation of a Meta model of integrated processes modelling of individual processes linking of 
resources to process activitles, identification and monitonng of data control points. system integration and 
other detailed functionality. Regional representation in process development is provided for through Regional 
Value Chain Owners, who are typ,cally senior line managers in the bliness discipline for which the process is 
mapped Once the process is developed and approved, Regions are expected to impleme m and Ise such 
in a standardised manner Ins,Jk/Inal'Ization is the accountability of the Regonal Value Chain Owners, 
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Such an approach does not imply that Business Processes are cast in concrete. Mechanisms have been put 
in place to evure 0/going refiinement of all business processes through a standardised review methodol. 
ogy, which enables the idemification of best practices and optimisation of business processes. In instances 
where fundamental shifts in business strategy and architecture occur, business processes are reviewed, 
adapted and in some cases, replaced, to ensure alignment 

4. The Planned Network Inte*ptions Process - An Overview 

The Planned Network Interruption business process whilst mapped n delail, can he summated as follows: 

REQUEST APPROVAL PLANNING 
(For Planned (Of Planned (For Planned 

Network Network Network 
r 

Interruption) Interruption) Interruption) 

EXECUTION 
(Of Planned 

----------------------- 

Network 

Interrup"on) 

The Reqi Jest is generally initiated by an end user who has a need for a portion 01 the network to be dead for a 
period of time in order to execute some work. Typically' activities for whirh such a request arises are planned 
maintenance, connection of new customers and commis5ioning 01 new plant The 8Pproval is authorised by 
key designated person s, as reflected on the process responsibility and accountability matrix (RACI). 

Such persons have a broader perspective of the network than the requestor and also play the role of integrat- 
ing the various requests i.to an annual outage schedule. At this point considerabon is also given as to 
whetherit would be possible to perform the required work live, thereby obviating the need for a Planned Net- 
work Interruption. 
E]ar®ng is the key leverage area to ensure optimisation of resources. effective utilisation of the opportunity 
and integration of adivities 
Execl#Oldeals with the effective project management of the Planned Nehork Interruption at the tme of the 
interruption and includes control of start and end times, p•gress monitoring, contingency planning and trou 
bleshooting, 

5 The Prniect Management Approach to Planned Network Interruptions 

As already highlighted. the key leverage area in this process i that of proJect management in which planning 
Is Ategral. The planning phase is initiated, in most instances at least a year in advance of the actua Interrup 
lion. The key input document for the procEss i. the Planned Mal'Inance programme, which is used aq a 
base for planning at the Annual Planned Outage meeting At this meeting. other role players are able to sub- 
mit Iheir requirements Including cons,duration of cuitmer requests for dates that best smith/r needs. ·red 
letter'• dates such as special events, major sports finals etc. Mora detailed piannin g is done at Quartity and 
Monthly Planned Outage meetings. which are geographically more focused down to Area level. 
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Accountability tor the ProJect Management of each Planned Network Inte•uption is allocatedto an ind,/dual 
The magnitude of the interruption determines which role $ accountable tobethe Pmject Leader In instances 
where the interruption is limited to one Technical Senice Centre area, the Tech/cal Service Officer is usually 
me Projem Leader. bul where interruptions span Technical Smice Centre or Technical Serrice Area bounda- 
ries, the role is generally ass@ned to a more senior person 
The proiect leader has full accountability fry managing the inlerruption and uses the following project struc- 
lure. 

PROJECT LEADER 

(Plan. co-ordinate, lead. organise) 

1 
FleD SERVICES CAPITAI ELECTRIciTY CONSTRUCTION NETWORK 

PROGRAh'4 DELIVERY SERVICES 
. C.>-ord,nator . Coordinator 
• TIm . Coollator • Coll:nator • ..m • Coordinator 

• Toam • Toam • Team 

The mle of the PToject Leader difters zomewhat pr'10/ to the interruption as opposed to duling the inte/option. 
Edig[_ta-tbR-tntef[Unthr the Project Leader focuses on ensuring the optimal preparation and deployment of 
mournes and plaining d work to be done within the time allocated This could inCIL,de overseeing of prewolk 
that isnotdependantonthe networkbeing isolatediuch asdiggingof 1•oes preparing foundationsanddel 
ery of material to site. Consideration would also be given to the allocation of specific resources to specific 
sites, travel arrangements, availability of mission c/tical equipment etc 

the da of the interru tion, the Project Leader manages resources to e„ure completion of the scope of 
ork within the specified times scheduled for the interruption. This would includa the managing of progress 
leslones and the reviewing of Re scope of work should delays occur or the unexpected arise as the critical 

oblective would be to not ove/un the advertised restorabon of supply time 

6. Measurement 

Key to the success of the management of Planned Nelwork Interruptions is effective measurement Monthly 
Key Performance Indicators are produced for all Four Areas, summated to a Regional level. Indicators are as 
/Ilows 
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The indicators, as reflected above. provide a reasonably comprehensive view of the manner in which Planned 
Network Interruptions are managed NumbeE of interruptions, adherence to plans, utili.ation of live work, ex- 
tent of work completed and adherence to advertised times are covered However. it is acknowledged that indi 
cators will need to be refined over time, and le acquisition of appropriate software will aid in the refinement of 
such. 
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7. Lessons learn/from practicalapplication 

Wh•le the prged management prin•,ples have been effectively applied throughollt. there has been a Teluc 
tance in some quallers to use project scheduling software such as MS Project This does not appear to be a 
training Issue. but rather a perception that managing through MS Project creates an additional workload. How. 
ever' these Pro•ect Leaders thal are effectlvely using MS Proleit are demonstrating the benefit and value 
added, which is positively influencing those lit arent 

One of the fundamental differences between Planned Network Interruptions that work well and those 
that don't is the manner In which the Project Leader deals with Contingency Planning This aspect 
needs I be dealt with prior to the day of the interruption with respect to aspects such as ensuring that 
key dependency equlpmenlt $ reflected as part of the crillcal path lor the interruption. During the inter. 
Tuplmon, effective contingency plar,Ang can make the /merince between time and scope adherence 
and dsmal failure, In essence. not every eventuality can be planned for and the Project Leader needs 
to raact positively and appropriately as these eventualities arise Typical problems that have arisen in- 
/ude key tools Miling on site. resources being delayed. breakers not closing at the end / the interrup- 
tion, IT exploding etc The later in tha course of the interruption that these events occur, the less the 
chance of getting the customer supply restored as per the advert,sed time In such instances. a well 
prepared and effective Project Leader implements contingencies to minimise the impact of adverse and 
unexpected Incidents when they occur, as they will from time to time 

The primaly diver is restoration of supply at the advertised time in order to instill customer confidence in 
Eskom'b ab/ty to work within the adverbsed •mes The Project Leader is empowered to ensure that any de- 
viation fromth/obJective iskept to an absolute min,mum LImiting theong,nal scope of work, bringing in addi- 
tional resources. where practical. moving resources to critical work and rescheduling are all seen as legitimate 
practices to ensure that the obiective is met However in all instances, the Prolect Leader must be in a pos,- 
tion to lustify actions taken and as we have seen, measurement balances time adherence and srope of work 
completed. 

8 F/edhack from process participants 

Reactions have been varied. with a positive perspective usually a result of understanding of the process 
and its context within the broader husines, strategy w,th respect to network operations Well informed 
process participants who understand their role add signifimnt valueto Planned Network Interruptions 
The Project Leader role needs to be viewed a5 a positive one in order to attract the correct calibre of 
person to play the role The role thus needs to be visitly supported by line management an"'Proiact 
Leader must be empowered to lead the interruption to achieve its objective 
Resistance to the role by front line junior management at the Technical Se,vice Centres can be over- 
come through allocating the role to these managers where the bulk of the work to be performed in the 
interruption is of a maintenance nature However, where the malority & the work planned for a particu 
lar interruplion is more Capital Programme based. it is more appropriate to appoint an appropriate and 
competent person from this environment to play the Project Leader role 
As our experience in managing Planned Nelwork Interruptions in this manner grows. consideration will 
be given to appointing permanent Project Leaders Such a decision will need to be based on appropri- 
ate workload to justifythe appointment, value added inhaving permanent appointees and potential loss 
of flexibility and the oppottunity to use this Tole as a de./opment opportunity for a wider group 

9 Anticinated further development 

While the concept of a well defined process for Planned Network Interruptions and the project management 
iher/of I well entrenched in the business, opportunities still exist for further process and role refinements In 
addition, the process is not adequately supported by appropriate software to allow for a greater automation. 
Unfortunately, off the shelf software is not readily available due to the fact that they concept of Planned Net- 
work Interruptions is relatively foreign In the international utility market, as network configuration limits the 
need to inte,rupt customer supply despite this It is anticipated that significant aulmalion of the process will 
be achieved by mid 2003 
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10. Conclusion 

This paper has highlighted the approach adopted by Eskom with respect to Planned Network Interruptions 
The focus has been on developing and mapping a standardised process for application throughout the Distri. 
bution Group The effective application of the procas has been further aided by the ut,lisation of project man- 
agement principles to both plan and manage Planned Network Intemptions We have identified that the role 
of the Project Leader 15 the critical point of leverage and that meaningful measurement enables an improve- 
ment in efficiency and focus. 

From a customer perspective the publication of details of annual Planned Network Intmul}tions on the Cus- 
tomer Se,vice Online website enables a more proactive approach to Mtorner interaction, negotiation and 
notification. 

However, this paper has just scratched the surface of what isa relatively complex and detailed bus iness proc- 
ess. Interested partieg are thus invited to contact the authors for more comprehensive information, should this 
bea requirement 

4 
lilian 

4 
W J de Beer 

36 



•22 

•%72•12;•'00•*ici•• ••;;•••h•id••e•e•a•pg ••j:;gtt] 
Thermal Monitoring of High Voltage (44bV - 1321*V) Cables 

offiCOA 
cables 

Author and Pre,enter: Mihe Engelbrecht Mic Eng - Applications Engineerat 
African Cables Limited 

Co-Authors: R Gaspari and F Donazzi - Pirelli Cavi e Sistemi. Milan, Italy 

ABSTRACT 

since the Auckland disaster of 1998. which saw the C BD of New Zealand's capital without power for 21 days 
due to failure of crltical higil voltage underground cable links, there has bean growing internit in thermal mon, 
torIng / cable circuits In addition, the increasing requirements for better umisation of existing and future 
power transmission links has further aided the development of thi mon,toring/management system based on 
thermal measuremer,ts. Ths paper indicates the current international trends in this field and includes the pro- 
gress that South Africa has made over the past year in developing the use of real time thermal monitoring as 
applicable to local conditions 

A real tme thermal monitoring system consists of four main components - the thermal sensor, the measure. 
ment equipment the sofMare package required to capture and view results, consisting ola SCADA r•ntroller 
and a Graphical User Interface, and the software package which manipulates the thermal measurements. via 
appropriate mathematical models, into mean,ngful data 

Theory and results, on work done in a labor/08 environment and practical work done in the field, on fully 
operational high voltage circuits, are presented. Although this technoJogy E locally still in its infancy, initial •ndi 
cauons are that real time thermal monitoring is an excellent method of demons,Tatnlg nie paten,1/1 Mpabll,ky oda 
cablecircuil 

Keywords· Power cables. Thermal monitoring SCADA. Cable circuit management 

1 INTRODUCTION 

The availability of power is increasingly becoming an IssUe that utilities have to guarantee to their clients 
Lack of service has become totally unacceptable and extremely costly. Re©ent examples include the Auckland 
disamer of 1998, which saw the CBD of New Zealand's capital wthout power for 21 days and the black-outs 
experienced in California in 2001 

In addition, the installation of energy transmission links is an investment that must be exploited to Its maxi. 
murn extent and Ine which must be econom3cally ma•alned and //sed for several decades 

In recent years. in response to ut,lity requirements, a thermal monitoring system on underground cable links j 
has been developed The system, referred to as Real Time Thermal Rating (RTTR), uses thermal Nionitoring 
as a tasis for calculating relevant operational parameters specific to /able c/cuts It can be integrated 1/0 an 
existing SCADA system and utilised 10 constantly mon,tor the cable link, thereby avoiding unnecessary /ut 
ages and maximising cable efficiency. 
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Being a relatively new techrlology with no systems currently installed in South Africa, this paper is intended to 
give some [nsight into the operation o• the system based on thle theory. In addrtion, economical advantages of 
the system are demonslated by means of typical examples and results obtained from installations in various 
other locations around the world 

2. The Real Time Thermal Rating System (RTTRI 

The design and daily management of power transmission links relies on statistical assumptions, based on IEC 
specifications [3,41, regarding the operaling conditions and the thermal environment of the link. This leads to 
cable syslems that are /signed with safety margins which do not compare favourably when evaluated 
against actual thermal conditions arld the cyclic nature of the load. Conseq uently, tile large economical invest- 
ment assocrated wfth a high vollage piwer transmfssion link is not fully exploited 

In order to increase the link usage, without reducing the safety margins normally assumed, the real time 
measurement of environmental parameters and circuit loading conditions Is necessary Real bme evaluation 
of the actual thermal condtions and ther trends i e thermal monitoring, has been developed and installed on 
several links around the world. The use of thfS Solution has demonstrated thae it is poarble to dma m(cally pre- 
diet thermalinstabilitles and overload conditions thereby avoiding not only dangerous operating conditions but 
also unwanted outage. 

Integration of the system into SCADA (Supervisory Control And Data Acquisition) has led to an advanced sys- 
tem that signifiantly aids in the management of a power cable transmission Unk Following full scale long 
term development tests Ill the RTTR system has gained acceptance with many utilities and Is now installed 
onseveraloperationa]links. 

2.1) Scope of the system 

The purpose of the system is to monitor and manage several parameters such as cable temperatures. circuit 
loads and environmental cond,t,ons on a continuous basis The acquired data is ,nput in to a mathematical 
model, and together wl the physical parameters of the link i e geometry. captured Into a database The 
mathematical model evaluates. in real time, conductor temperature thermal transients, perm,ss,ble overloads 
steady state ampacmes. time to reach the design over (emperature, and tile moiture content and migration of 
the soil. 

The system can be applied to directly bured cables, cables in free alr: cables in troughs or ducts, cables in 
tunnels forced air-cooled cables and submarine cables 

2.21 System Components 

The main componenls of the RTTR system are as follows (see Fig.1 3, 

the dislr,buted temperature sensor Instrument 

the optical sensor --.1!11 
the mathema¢,cal model 421-XE=-0 
the SCADA c:ontroller 2-=Nra o -- -2 - al-' 

n.....H,=111,•- SCAr*cf•7/.r 

the userinte,face 

Fig.1: Components ofthe RTTR system 
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2.2.ll The distributed Iemperature sensor instrument (DTSI 

The temperature is measured by means of a commeraally availa•le system uslng optical.fibre sensors. It is 
based on optical time-domain reflectometry and evaluation of the backsca#ered light, which is due to several 
mechanisms including density and composition fluctuations (Raylelgh scattering) and Raman and Brillouin 
sc/Bring due to molecular and bulk vibrations respectively 12] 

Incident light 

Rayleigh Band - 

1-0/ 
BrIllouin Lines 

Anti.Stokes • • Stokes 
Raman Band 

«44 
Raman Band 

/1, j 
Wavelenath 

Fig. 2 : Thebackscatterspectrum 

The ampl,lude of the Stokes and Anti-Stokes peaks correlates linearly to the local temperature of that portion 
of ttie Abre thai has generated the backscatter The time of arrival of the backscattered Ignal 3 also lirlearly 
correlated to Ihe pos,tion that generated the backscatter Combining the two pieces of Information allows a full 
trace of temperature, as measured alnng the whole r,bre to be obtained. 

7 2 21 Thi optical sensor 

Two types of optical fibre can be umised together with the DTS instrumenl multi-mode and single mode fibres 
Table 1 shows Ihe different performance parameters associated witn the two types of fibres 

Table 1 Pe*rmance parametersof different fibres 

F-type Multi.mode Single mode 

Max. length 12 km 30 km 

Spatial .*ution 025-1 m 4-10/ 

Temp resolution •02°C *05°C 

No. offibres 4 

The approach to fibre placement 4'aries. Placing the fibre in the conductor is not possible due to practical Ilmi. 
lations duling manufacture, jointing and terminating: and the voltage at which Cable systems, equipped with 
DTS capability normally operate 

Whilst having the #bre as an integral part of the power cable, othar than In the conductor, does have its merits, 
p,oblems such as how the fibre is leaked in joints and termlinations as well as interterence with the integrity of 
the power cable, should a problem occur orl the fibre, arise [8]. 
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Experience has shown that the best position for the se nsor is in fact on the outside of the cable. housed in a 
stainless steel or polyeth¥lena tube (Fig 33. 

Tubing kor lib- Optic Cable Duoting 

Calle 'lersheall 

FIg. 3 : Schematic showing tube on the outside of the cable 

2.2.3) The mathematical model 

The morlitored cables status and thermal trans,enl behaviour is continuously evaluated by means ' an on- 
board mathematical model The developed model is based on the IEC 60853 [3] and IEC 60287 [4] speD.,fica 
tions where the algor th ms have been upgraded and improved to take advantage of the real time capabilities 
Ind of the nature 01 l # particular applic./8/n 

The mathematical model is applied over the entire length of the power cable transmission link. Links are mod 
elled by considering them as compositions of sequential lengths, dascribed by common thermal behaviour 
Each individual lent's thermal behaviour is represented by a well-defined physical and mathematical model 
i.e. the model for tunnels isused where the cable runs through a tunnel Worst case areas commonly known 
as hot spots, on le monitored link, are used as load and boundary conditions for the sequential representa- 
lion of the link and for each one of the identilied typical lengths 

To illustrate, consider a length of cable, between two adjacent joints that is buried in a constant characteristic 
soil The worst operating conditionin that parl of Ihe link, acquired in Feal-lime and automatically identified by 
the system, is entered into the relevant mathematical model dthat length to workoutall evatualions In paral- 
lei, a statistical analysis of the overall link is also performed. This method not only identifies the worst case but 
also any discrepancies in data received between each individual length of the link. 

If too large a variation 6 monitored on thesame part of the Unk then warnings and suggestions are issued to 
the user, In order to Improve the knowledge on that particular part N the clrcull It IB possible to generate a 
more precise analysis by adding "control" sections where large variations are present: Ihis function can be 
performed while the system is running under normal operation. 

As an example, this feature would be used when concentrated losses arise. possibly due to the appearance of 
a ferromagnetic object buried in close proximity to the cables, or a change in the environment due to a new 
building located close to the power cables. A localised discrepancy compared against average values, In that 

the•:tw•I•exis•:lener,fn•rr•j•,,•.•:07,70*. to»'mlt=p,:.,flggli:&16.•:•:•r, 
length The new analysis can be carried out using customised mathematical models that take into account the 
additional heat generated due lo the increased localised cables losses or the modified cable environment The 
A,stem can therefore be easily adapted to changing operating conditions, unexpected e/ents and post Instal 
lation incidents 

2.2.43 The SCADA controller 

The SCADA controller provides tile interface to the system for both local and remote users. The controller is 
fully modular and upgradable to sult any particular installation. The system autonomously perfocrns a wide 
range of funclions that can be activated, disabled or upgraded, in real-time, according to various operator 
needs or requests or following changes in network opera:Inal polic.s, 
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Further to the already discussed data acquisition from the set of sensors, and the calculation by means of the 
mathematical models, the controller pedorms the folbwing additional tasks: 

• data validation andstoring into the real.time database: 
• alarm generalion to highlight dangerous or above limit conditions 
• historical archiving of relevant trends 

statistical analysis of historical data, 
data routing between differen/units and users: 
power transmission link control. 

Fully automatic start-up and cold restart capabilities have been developed and embedded into the system as 
well as safekeeping procedures In order to Improve overall reliability Other activities *ch are possible during 
the normal course of operations include: 

• remote connection inte the system by mobile users: 
remotedatavigualisation 

. remote controj of network operations, 

2.2.5) The user intedace 

The man-maehine Interface (MMI) consists of a real time Graphical User Interface (GUI), an alarm server and 
historical data displays The GUI is customised for the end-user s particular application and enables dhsplays 
01 the cable system capabilities. 

As an example of the GUI. Figure 4 shows the screen containing the main data for four monitored cable sys- 
terns Thi monitoring system was the first commercially installed plant equipped with a thermal monitoring 
system 0,8]. The fojlowung data is dispbyed 

• the present load (measured cijrrent) 
I the maximum admissible continuous load under present conditions <ground temperature and theimal 

resi 5tivity) 
' le admissible overload currents for Sh, 3 h, 1 h ar d 0.91 duration 
• thecalculated conductortemperature 
• the time to achieved the admligible conductor temperature with the present load 

the maximum temperature within the optical-fibre. 

The alain server is capable of managing and generating graphical and visual alarms to warn the operator of 
dangerous or unusual conditions and of trends tending towards cuslogier pre-set thresholds All alarm 
statuses are stored 0,•board into a dedicated alarm historical archive for off-line analysis in terms of proce- 
dural control and contingency recovery. 

The historical data displays enable the performance of on-hne or off line analyses of stored trends Since a 
data access 16 performed on the client Selver the user can request a connection through a dial.up remote 
connection and v,sualise, analyse and download any data required. 

E//68 Fig. 4: Main display of the MMI --D,Ill../.i.. I lin 
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34 OPERATIONAL EXPERIENCE 

During more than 5 years of field operations, in five differenl locations, the system has demonstrated the ca. 
pability to calculate the desired inforMation with a high degree of accuracy. 

Typically, conductor lemperature is calculated to with 11 1 °C of its value (measured rn field trials by appropriate 
sensors) ill. The expenence gained has enabled De successful introduction and demonstration of RTTR in 
live HV cable systems and will gradual•y develop an underslanding of rea liable envimnments as compared to 
theoretical designs 

An example of the value ol RTTR has been whom Ihe system clearly Indicated that the bottleneck in a trans. 
mission I,nk was never due to the cables but Instead due to the transformers that supplied the cables. The 
transformers are to be up rated and the overall link lar,sport capabdity thereby Increased by more th/1 60% 

As an additional example. Fig. 5 shows a typical working day damand and a possible increase in energy de- 
mand due to new customers or additional requirements. The mai circuil feeding thi area I working close to 
its limit according to the "worst case' design criteria The basic daily energy demand is 3680 MWh. the extra 
demand Is 360 MWh per day It Is a difficult decilon to accept the extra demand under these conditions and 
the,nvestment associated with a Rew 0/Cult has too long a pay back period 

By monitonng the circuit and associated environmental conditions accurate predictions can be made b/Bed on 
circuit performance. The decision to accept the extra demand can therefore be taken with virtually no addi- 
tlonal risks In addition, as an exampie. assuming a net margin of R50/MWh, al an increase of 360MWh per 
day, an extra profit of R18 000 per day man be generated. 

Typical working day demand 
Overload 

Actual Limit 

FIg. 5 : Additic}nal energy demand v= 60 

0 40 
¤ 20 U. 111 -11'U 1 

- 05 L. 1- C, p- ro u-, r- 0• - ro 
-----INed 

Hours 
¤ Standard demand l New customer 

It South African Experience 

In South Africa several large municipaNies and the major utilily are considering the use of real time thermal 
mondoring inorder to Improve theperformance of their assets and to increasetheir reliability A complete sys- 
tem deslgn including firancial implications has bean determined for local condit,/ns. At the time that this paper 
was written, the first commercial litall ation of fibre OMic in a stairl lesG steel tube, stmpped to the cutspde 01 a 
132kV cable was procaeding A *5Om length of cable was chosen in order to perform the initial research. 

42 

. 



•be Association of Municipal Electricity • *__ 19rh Technical Meeting Proceeding, 2002, 

• Undertakingi (Southern Africa) -=f••IL•t•*•Khwa Hais Municipallty in Upington, ,• 
In addlhon to the above, a preliminan, study of fibre temperature measurement on installed cables. has been 
carried out on a cable ina tunnel This involved application of an unclad mulll-mode fibre to an 88k\/ cable At 
the start of the tests the loading of the cable was however very low and the thermal profile did not significantly 
vary from the amblent temperature Future testing I howevar planned 

5} CONCLUSIONS 

The increasing requirements and specifications for a better ut,lisation of power transrniss,on links, both exist. 
ing and future, has in recent years led to a grnwing interest in advanced SCADA systems to analyse the 
status of and tocontrol cable links. 

An appropriate system has been developed with the capability to monitor cable and accessory temperatures. 
environment temperatures. cable load currents. voltages and other relevant parameters and thereby to effec. 
tively manage the operation of the cable circuit 

The developed system. after berng successfully lasted and validated in full scale, long term tests has been 
applied to several existing links employing a variety of laying conditions thereby demonstrating its applicability 
a,•d advantages The use of the monitoring system, apart from the obvious economical al Id reliability aspects 
in daily operations, enables the userto gain insight intothe real time behaviour of monitored links 
The additional investment needed to install a RTTR system appears, aner irlitial field experiences. to be ac- 
cepta ble and limited to a small percentage of the cost of the cable circuit At the sarne time the demonstrated 
gans indaily rating, nol cons,deringthe Increased security obta,nable w,th advanced monitored links, enables 
a very short pay back period 
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The Lesotho Electricity Corporation: 
Improving its overall performance in preparation for privatiiation 
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8/ikgr/und 

The right and obligation to supply electricity in Lesotho is vested in LEO, which was created by an Act of Par- 
liament. The Electricity Act No 7 of 1969 This Act, despite a number of amendments and additi/ns over 
time, still provides the legal bass for the supply of electricity in the country The latter is the sole respon/bility 
of the LEC which has the right to undertake all tasks related to the generation, transmissjon, distribution and 
supply of electray in the cour,try An Important modificallon to the Electricity Act introduced a few years ago 
is the requirement that LEC should be financially self-sufficienl and should ba operated on a fully commercial 
basis In terms of power generation, LEC's mle is fomplemented by that of the Lesoth D Highlands Develop- 
ment Authority <LHOA). responsible for the 'Muela hydropower plant developed aS pa# of the Lesotho High 
lands Water Project (LHWP) 

Electricity is supplied to end-users by LEG, through a system of Iransmisslon and distribution lines operating 
at various voltages of 132 kl or lower Untd December 1998, when the 'Muela hydropower plant was commis 
sioned almost all the electricity supplied was purchased from Eskom. While LEC also operates four m,ni- 
hydro plants (less than 2 MW each) with diesel powered back.ups. less than 1 % of total sales is accounted for 
by rhese planys which operate from 12.24 hours daily. 

The Government of Lesotho (GOL) has commenced the trinsformation of the electricity sector and intends to 
transfer responsibility for the supply of electrldty to the private sector The GOL •11 Teli conATI of lhe Sue. 
gic planr ing of the sector and will establigh a regulatory body la regulate the sector 

One of the main challenges In the electricity sector I the need to increase acCess to e!,ectriclty At pragent, 
less than 3% of the population has access to electricity in their homes, and these electricity users are concen- 
trated in the urban areas· some 75% of a electricity consumption takes place In Maseru 

Other challenges include the need to improve customer Service and to address the financjal problems existing 
in Lesotho Electricity Corporation (LEC) LEC's deteriorating performance over several years has imposed a 
heavy financial burden on the GOL and hampered sound business development lilesotho 

To improve service delivery, the GOL embarked on a Utilities Sector Refolm Project (LURP), supported by 
credits from the International Development Association (IDA - a member of the World Bank group) and the 
African Development Bank The LURP was established in support of the prlvatisabm process in order t. en- 
sure elfident and reliably functioning utiblues. A Key element of Ule GOL inmative was the appoitment of the 
Interim Management Task Force (INTF] to prepare LEC for privatisation The World Bank under an IDA 
credit, is providing funding for the IMTF Contract 
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Interim Managemallt Task Force 

The principle 04/ctives of the IM TF are to reverse the deteriorating pelormance of LEC in particular w•th re. 
gard to (i) 1,·m,fed access to eleetricify (Ii) fmancial josses (Iii) oper/Ung inimciency (iv} non.competitive 
tariffs and (v) tack of customer data. 

In summaly the objectives of the IMTF assignment are: 

A) To manage, with remuneration based on pedormance all aspects of the 0/rations maintenance and 
expansion of LEC for eighteen (18) months, applying normal electricity utility plinciples to Improve linan 
cial, commercial and techn,cal performance; 

B) Improve theoperat,onal efficiencyand overall financial position d Lee; 
C) Increase competitiveness of the utility sector and thereby improve the business development environment 

in the counti¥, 
D ) To change at least six thous// 16,000) existing credit reters to pre payment meters. and to connect at 

least 8.000 new pre-payment customers to LEC's distribution networks 

E) Tocarryout 
A detailed customer meter survey to build a geographically referenced (through use of GPS co. 

ord,nates) LEC customer meter database, 
. A study on Service Territory' to determine LEC s ophmal se/Ice territory and the sen/ice territory to be 

covered by the future strategic investor after privatisation of LEC and 

A study on Access to Electricity to identify future potential consumers and growth centres within and 
outide of the service territory, and also establish a policy for rapidly expanding consumer access to 
electricity: and 

F) To assist the GOL's Divestiture Advisors (hired under a separate contract) with data and Information to 
facilitale the privatisation of LEC 

A sAD-ELEC led consoltum was awarded the contract for the IMTF after a competitive tender,ng process. 
with the contract being signed on 21 December 2000. The membars ofthe consortium are· 

SAD-ELEC (overall responsibility for khe consortium) 
power Planning Associates (UK), 
DIALOG (South Africa) 
ECON Centre lor Economic Analysis (Norway); 
Utillty Consulting Southern Aflica (Namibia) and 
Sechaba Consultants (Lesotho). 

The IMTF commenced Ms operatlons on 1 February 2001, with full line responsibility forthe management of 
LEc and Is accountable to the LEC Board for the day-to-day operations of the Corporation. The IlvITF man- 
agement team has been integrated in the existing LEC organisatin. It cons,sts of a Managing Director (MD) 
and four (4) Deputy Managing Directors (DMDs) - a solulion that avoided the need for structural changes to 
LEG s organisation and min,mised Wle Impl·,cations on existing LEC Atal at the eany stages of the IMTF con. 
tract. The team & supported by a number of experts drawn from the consortium to provide specialist ser,ices 
ona'call' begis. 

The LEI Board is responsible to the Ministry of Natural Resources, and the ITF, in turn, reports to the LE¢ r• 
Board However contractually the IMTF Is responsible to the GOL represented by the Privatisation Unit (pu) 
The pu was emablished undeT le November 1995 Privatisation Ad and has the insmutional responsibility for 
the public utility reform and privatisation process The Power Sector Policy Committee (PSPC) plays a role as 
a quas,-regulator of electric,ty sector matters, including aspects such as connection and tar,ff policies The 
follow,ng chart Mustrates the working relationship between the Client (represented by the PU), the LEC Board, 
the PSPC, the TCER. and the SAD-ELEC Project management team. thi IMTF management team, the two 
special studies' teams, and the meter surve, 
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Overview of ke/ issues at commencement of the IMT F contract 

Key issues identified by the IMTF during the Inception Phase (February 2001) centred on 
Weak top management lacking focus on Its core business of supplying electricity 011 a commerc a basts 
and expanding Ms customer base, 
Management systems generally lacking, 
Staff numbers (620) too high for the size of the utilily's operations; 
Inte,faces between divisions. particularly in terms of customer services, not well defined and causing 
operational inefficiencies; 
Severe skills shortages, particularly in finance and reverlue marlagement. planning and project manage. 
ment marketing, financial planning and tariff analysis: 
Poor commercial performance. billing system callapsad (in 1997),no reliable customer database, High 
arrears (allhough tho amount d the arrears was unknown), 
Lack of a credit control policy: 
Lack of a tariff policy 
Shortcomings in the processes for con/ecting new customers 
Poorfinanclal managementand performance (noaccounts finalised forthepast five financial years and 
financial information generally lacking or / on-existent, or otherwise of unsatisfactory quality (thus, ihe 
true level of fi,nancial losses was unknown): 
Poor control of expenditure; 
poor maintenance of assets (plant. equipment, buildings transport fleet, etc): no asset register: poor 
housekeeping in hydropower plants and breakdowns not addressed promptly resulting in higher bulk 
procurement costs than otherwise necessary, 
Non-existent safety practices exposing LEC to unnecessary operational and financial risks, 
Weak comm unications, and 
Generallylowstaff morale 

Work un0eraken bv the IMTF to address kev *ueR 

Streamlining of the organisation 

In consultation with the LEC Board, LfC senior management and the Nallonal Union of Retail and Allied 
Workers (NURAW) a new oman,sation struclure was developed, and an In.depth skills audit was conducted 
Surplus functions and skills gaps were identified 

In total 164 staff were retranched in 2 phases, and the process was completed by 31 December 2001, 
Counselling services were extended to all retrenched employees to prepare them psychologically for the tran- 
sition following a retrenchment decision, and where possible, assistance was also provided In finding new em 
ployment. 
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Basic training was given In business enterprise and entrepreneurship development to train retrenchees in 
small business development. (this was also linked to initial outsourcing agreements), and specific skills en- 
hancement/development financed under the LU RP will be made shortly. 

A number of non.core activities have been outsourced, e g.: secudty. cleaning services When investigating 
the cost.benefit of outsourcing con,sideration was gwen to the inlroduction of ·empowerment· options, ie. the 
establishment of small companies owned and slaffed by former LEC personnel 

The new structure was implemented In October 2001, staffed from successful internal applicants and external 
recruitment / specific professional skills An Evaluation and Grading Committee has been establighed to un- 
dertake grading of curren[ positions that were expanded beyond ther origirlai scope new posmons in :he ju 
ture, as well as address any future dispules. The Committee con•sists of DMDs, senior managers and NURAW 
members The Comm,ttee Isexpectedto review the resulls of theinma ob profilingandgrading exerclsecon. 
ducted during 2001, and finallse the grading of all positions by the end & March 2002, 

To create focus For Ihe newly appointed staff and to improve productivity. proposals have been prepared Tora 
performance management system as well a. an incentive scheme that will form part of the performance man- 
agement system Regular meetings have been held with staff throughout LEC (head oUnce and all Districts) to 
provide information on LEC's streamlining. the crfterfa and process for retrenchmens. the pedermance man- 
agementand Incentive scheme and progress on the job evaluation and grading scheme NURAW was repre. 
sented,nalltheme/ngs Inaddlon, amonthlynewsletteridistributed toallstalf 

The labour movement M Lesotho Is,n its fledging stages. More than 50% of LEC·s {a- 
bour force was ugned-p members of NURAW. The IMTF negotiated a recognition agree. 
merit between LEC and NURAW. The parl/es concerned formany signed the Procedural 
Recognition Agreement in April 2001. Subsequently, proceduces and criteria concern- 
ing the retrenchment programme were also negotiated and formalised. The Recognition 
Agreement serves as a roadmap for al stakeholders when critical issues such as re- 
trenchments, privatllation etc. are d;scussed and decided. 

Meter survay, meter ekchange and customer database 

The meter survey was an essential prerequisite to establishing an accurate understanding of Les exiang 
customer base and to reintroduce sound commercial practices Conradie & Venter *nsulting engineers) was 
sub.contracted by SAD-EELC for the meter survey, and sub-contracted pan of the work to Grid Management 
Solutions (Namibia) and Netlab Information collected during the survey served to 

fac,litate the geographical posit,oning of all consumers on aerial photographs: 

identify all faulty and tampered meter installations lo be reclified: and 

provide the basis for a new customer database. 
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The areas surveyed are shown on the map below. 
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The new customer database established from the meter survey had 21.708 records (as of June 2002), 01 
which 356 were large power users on maximum demand meters, 7,493 single-phase and three-phase credn 
meleTS, 2,191 Ppessey prepayment meters. and 9.624 EML/Cashfiwi prepayment meters. In addmon came 
2,134 ·not-at-borne· connections idenlified by the meter survey and 10 prepayment ConnectionS QI unknown 
or,g,n. The ·not-at- home· connectins were subsequenity 10'lowed up by [ED and reconclled Into the data- 
base The larges; d3screpanciesbetweentheinformation established from Ihe meter sumey and the prev,ous 
LEC customer records (showing in excess of 29,000 customer entlies) were In the prapayment meter data- 
sets Subsequent to the completion of the meter survey. about 3.000 new customers have been connected to 
the sy/em, implyng a tol custornf r number of close to 26.000 customers as at januar, 2002. 

Meter exchange 

Prior to the IMTF contract indications were that substantial revenue losses were due to co*ption. tampering 
and Illegal connections because of dysfunctinal management systems and a lack of control measures. 
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LEC had taken the policy decision to phase out credit meter,ng altogether with the exception of large custom- 
ers on maximum demand tariff Oneof the tasks of the IMTF Is the replacementof all Domestic and General 
Purpose customer credit meters with prepayment meters. This amount to about 8,000 credit meters to be re. 
placed (also taking 'to account credit meters included in the not-at-home' customer numbers identified by the 
meters.'ey 

The meter exchange programme commenced during the second half of Augusl 2001 and has been completed 
in most parts of the country. The outstanding exchanges are those thai relate to Government buildings where 
there I reed to undertake re-wiring of the premises. These exchanges will only be completed once the neces- 
sary wirinA has been made Although a systematic approach by geographic location was preferred for logisti- 
cal reasons, the meter exchange pmgramme also aimed to improve revenue collection Therefore, damaged 
and tawny meters, as well as those thal had been tampered with - particularly among commercial customers - 

received high priority. 

Ratlonalisation and integration of meters and vending systems 

prior to the meter exchange programme. the scope for the rationalisation of prepayment meters was investi- 
gated, as was the integration 01 the different existing meters. Prepayment metering in Lesotho began in 1993 
with the installation of about 3,000 Plessey single-phase meters and 3 vending stations in Maseru Over the 
period 1 gg4 to 1996 aboul 10,000 CashPower single and three phase meters and 3 additional vending sta· 
tions were installed / addition to the vending machines, two system master stations (one for Plessey and 
one for Cash Power) ware Installed However, due to telecommunication problems, transfer of data between 
the vending stations and the master stations was done via noppy disks about once a week inside Maseru and 
once a month from outlying areas. Existing vending stations were upgraded lo include Standard Transfer Sys- 
tem (STS) software and secure modules to ensure that all vending stations can vend to their existing proprle- 
tary meter base as well as to any new STS melers System operators and vendors have been trained to un- 
demand the differences between proprietary and STS vending The new meters procured a. partof the IMTF 
conlact follow the STS protocol 

Customer sen, ice and marketing 

The Maseru Customer Service Centre prem,ses have been renovated and upgraded, and a 'faults desk' has 
been established to receive all customer fault reports, direct the problem to the correct departmenUs for reso 
lut•on and to be responsible for Providing feedback to the customers Investigations were undertaken in 
smaller centres to establish the location and priority requirements for additional cuslomer services facilities to 
rec/,ve applicationls, resolve bl'ling/payment queries. handle general informat,on and enquiries. The Investlga 
lions included the extension of prepayment vending facilities to presently un-serviced key areas Three new 
service centres and a number of new vending points have been established 

As can be seen from these numbers when compared to the resuk of the meter survey, 
some of the previously insta•ed prepayment meters were no longer operational at the 
time of the IMTF taking over responsibility for LEC. 

A small specialist depaltment has been created to focus on promotion, education Le g customer safety and 
enemy I•ficiency). customer care, and collection of statistical data for corporate and tariff planning purposes 
In 00-operation with the Engineering 0/5 ion, the marketing department is undertaking a concerted marketing j 
drive in the electilication project areas During December 2001. for example, the team covered 1,307 house- 
holds in Tsolo and 1,030 households in Ts,u area 

£!DE•L!12r!299fr!§• 

The fir,anclal management of LEC had been virtually non-existent with a severe lack of normal reconclation 
procedures and an inabillty to provide both internal and external parties with basic inlormation required LEC 
had m regu management repo/ng procedures in place / the time the Il'·ITF took up its position The latest 
m';Ibl mngement accounts referred to September 2000 and these were subjeclto major uncertainties as 
no reconciliations had beer, undertaken. 
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The establishment of daily cash flow reporting combined with three-month projections was introduced during 
the first week of February 2001 and provided basic infomlatla regarding revenue collection and cash expen· 
diture as wall as control over liqcidily 

At tile beginning of February 2001 LEC had. for no apparent reason. outstanding suppliers' invoices dating 
back as far /s early 2000 This had not only incurred interest liability, but als, communicated to suppliers that 
they were not important to LEC Consequently LEC could not expect to get attention or 'best' prices from 
them The IMTF entered into dialogue to find appropriate solutions to clear suppliers' debt within a few months 
and to lay the foundations for a satisfactory future commercial relationship 

Management accountinq systern and revenue manalement 

At the commencement of the IMT F's contract. none of the financial systems in use had IT support. and both 
the general ledger and supporting ledgers were kept manually Although manual systems can be effective if 
well struoured and kept up to date. this was not the case in LEI as exemplified by the four-year backlog in 
the preparation and auditing of financial accounts Hence, the introduction of a modern computerised manage 
mint accounting system was a high pr•ority The ACCPAC software was identified as the preferred user- 
friendly system Candi is supported locally in Maseru). With the introduction of a new accounting system, the 
exis'Jng stores system was also overhauled 

Ag the met/ exchange programme is progressing. the existing credit metered Domesticand Geneml Purpose 
customer accouns in ARAKUS am being reconciled and closed Thi5 process will lead to the identification of 
a number of Jghost' accounts that had heen included in LEC's revenue reporting since *e commencement of 
the IMTF assignment It is clear that this has led to an overstatement of LEI revenue on a monthly basis. 
Final reconciled revenue figures will be produced on completion of the meter exchange programme and the 
subsequent *decommissioning' of ABAKUS as LEC'smain billing system When the restated revenue figures 
are clear, me IMTF will inr,]ate a process to restate LEC's management accounts and other financial reports 
influenced b¥ the restated revenue figures Jt is hoped that this process can be completed before the end of 
the financial ¥ear 2001/02 (ending 31 March 2002) 

A specific requiement under the IMT F's contract concerned the accounts backlog for 1997-2000 The work of 
preparing Ihese accounts and having them audited by LEC·s external auditors was completed in November 
2001 The process Is now with the LEC Board before final submission to the Auditor General for certification. 

Completion of Service Territor, study and the Access to Electriii¥ study 

The Service Territory study was sub-contracted b ECON Centre for Economic Analysis. The consultants ex- 
plored the premise that the principal factor that drives the financial performance of a future LEC is the commit- 
rent to electrification, and the finarcing obligations associated with this The expansion of the new,fork I lim 
ited by the level of debl that LEC srevenue baseis able to support 

In the mountainous areas of Lesotho, the costs d extending the network are high. and the low population den- 
sity together with the limited demand for electricity in these areas mean that revenues will be low. As a result 
of this, the study recommended that a commercially viable LEC be largely limited to the lowland areas of the 
country 10 include the area indicated in the map on Ihe following page 

The stildy lurther recommended that within the recommended service territory. LEC shouki have a service 
ob#ga/on. i e an obligation to supply a customer if this customer is w ling ta pay the costs of providing the 
seMIce. Associaled with this se/ice obligation should be a commitment to invest in network extension, either 
expressed asa fnancial sum invested per annum, Dras explicit targets In terms of numbersof connectionsor 
Physical assets inslalled, While t'le analysis has Indicated an approximate financial level lor such a commit- 
ment, It will certainly be one of the parameters negotiated (or bid) in any privalisation exercise· 

The &tudy demonstrated that LEC should be able to undertake a network extension programme in the first 10 
years involving arl Investment of around M30 - 35 million perannum. including ongoing Investmentin nelwork 
replacement ard rehabllitallon, Forcing an investmlent programme in excess of this level would drive LEC into 
a commercially unv,able postion wth debt re/chIng untenable levels 

'0 



.12 
•fhe Amodalon of Murildp• Medtric*,9•,•• 1•|6••18•••1•••• Proceeding,200 .lund' takings (a,Lihern Ardc@ //Kh/IHas Munidpality Jn Upington 

In later years, once LEC's revenue base has expanded, it is expected that the investment programme could 
be extended. Having Identified the financial limits of LEC. the decision facing GO L is then whether this invest- 
ment programme should be more intense in a smaller area, or less Intense in a larger area Choosing a 
mnalle,araa intens,flestheexpansion programme butexcludescertair areas from the programme Choosing 
a larger area spreads the investment across a larger area and populallon 
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Wilhin the recommended service territol. and within the maximum level of investment considered commer- 
daily viable, there will still be many areas that LEC will be unable to electrify in the medium to long-term. In 
fact the analysis ind,cates that the network could reach only 20% of currently un-electitied households in the 
service temtory with,n 15 yeals· Consequently. the study recommended that LEC's exclusive rights to supply 
be restricted within its service territory, for example by limiting any exclusivity to a certain d•stance from exist- 
ing :nfrastructure This will allow communities and indiv,dual customers to seek alternative supply arrange- 
ments in cases where supply from the LEC network is too expanslve 

it can be menioned that the recommended service termory does /01 jnclode/ny of Nle areas where LEC·s 
four mini-hydro plants are located However. this should not be interpreted to mean that a future privatised j 
LEc should not own and/or operate such mini-hydro stations Thi recommended service twitory is purely 
related to the areas where a privatised LEC would be undertaking distribution and supply of electlicity Gen. 
eration by LEC can very well be outside of this service tenitory area. Decisions abort the future of LEC's mini· 
hydros are presently with the LEC Board, based on recommendations provided by the IMTF. 
The Access to Electricity study was sub-contracted to Utility Consulting Southern Africa (UCSA).The work 
was undertaken in close co-operation with the team engaged on the Service Territory study, and also made 
extensive use of the output of the Meter Survey 
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The number of potent/ customers was estimated, based on 1996 census household figures,extrapolated to 
2010 with an assumed national population growth rate of 2% per annum (LEC's present customer clasEifica- 
tion was used) 

General 
Domestic Commercial Industrial TOTAL 

rurpose 

Existing. within LEC area 

17.659 1201 1.389 199 a.448 

E,isting. outside LEC area 

548 S2 253 21 904 

Potential. within LE area *2010) 
364.991 2,469 18996 117 376.573 

potential, outside LECarea(20101 
131,556 862 6.633 13 139064 

Typical loads per consumer type were used to determine the load Load growth calculations took account of 

population growth (25). take-up rate (30% for households outside LEC's future service territoly and 70% 

within the service territory. 75% for commerclal outlets, 100% for ger,eral purpose customers) and a linear 

normal load growth increasing from an initial 'after diversity maximum demand' (ADMD) of 0 43kvA to a final 

saturation Alll of 0.59kVA outside LEC's service territory, and from 0 79kVA to 1 22kVA inside the service 

lerritory, over a ten year period. 

The stations generany operate for about MIl months per year- from December to Apr,·i - 

when there is adequate water. Meking of snow from the mountains may a (so provide for 

generation in June/July. Two of the stations - Mantionyane and Tsoelike {Qachas Nek)- 
are connected to the grid. The other two - Semonkong and TIokoeng - are isolated and 
have the customers totally rely on the power generated by the hydro plants, supported 
by back-up diesel generators. Studies conducted by the IMTF confirm that Manttonyane 
and Semonkong are fairly well maintained. Tioelike and Tiokoeng are generaity more 

·deticate' plants and shutting / decommissioning coukt be considered once grid electric- 

ity is avanable. The possibility of selling the plant Is also being investigated. 

ThG exist•ng electmty nelworks were modeled with network analysis sonware. from fransm6ss•on level 

(132kV} down to distribution level (33kV) Possible luture load constraints on distribution station capacity, m a 

result of electrification. are summan,ed in the following table 

Existingload Inside bufler - Year 5 
33kV Outside buffer-Year 5 Currenl 

Distribution Capacity 

Station (MVA] Load I Spann Load 

(MVA) Capacity (MVAI e. 
% Load (MVA) Spare Ca· 

city pacity 

Boesmans Nek Esko,•i N/A N/A 9.3 

Maoote / H•gli 80 47 41 65,7 18 94 way 

Khukune 40 4.7 88 9.9 75 40.9 
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33kl t(,slingload Inside buffer Year 5 Oulside buffe• Year 5 

(MVA) %Spare 96 Load (MVAJ Spare 2 'pam Ca 
Capacity [rafi(MVA) Capacity pa€t, 

Letseng 865 17.6 12 44.8 

Likhoele 525 833 1438 

Mapu•So 71 100 365 

M 46 45.8 1203 

M 10 90 11 89 6.2 38 

QUaCha S Nek Eskom N/A 14 8 

Two grid electrification scenarios were analysed 

total gr, d electrificatior, 01 the enure country; and 

grid electrification of aM potentral customers wli a 101,m buner around ex jsting 33kV .frastructure. 
The # scenano prowdes an ind,cation of the total budget req uirements for electrification, whjle 'h e second 
scenario represents a more real istic estimate of the grid electrification costs overthenext 1 0 years or so Ar. 
eas ouls,de the lokm buffer zone are considered off-grid areas (as contemplated in the 1998 policy statenient 
on the electricity sector) An annual electnlication budget / &420 million was assumed for areas outside the 
future LEe service te,r,tory, while M32.5 million are ava,(able annually for the future LEC service territory W lill 
these budgets the I,me it wjll take to achieve the scenario targets, based on a set of standard electrification 
costrates,is calculated. 

Summary and conclusiM 

The IMTF has maide considerable progress towards irr'Proving LEC's operational emciency and Dier/1 fjnan. 
clal Position,Inter alla through: 
I Streamlining human resources and completing the retrenchment process, 
' developing skills enhancement plans and unde/aking urgently Fequired formal and on-job training· 

Providing mechanis ms for ped/rmance management, 
I .mpleti'g a meter sulvey and putting the structures in PJace for the restoraljon d the customer data. 

base, revenue collection and the reduction of non-technical losses: 
' connectirig over 5,000 new customers and list'tuting measures to facilitate the con nection of a further 

3.000 d uring the contract peliod 
1 providing strong financial management Ihrough the introduction of ACCPAc and the pro ..on Of tra,ning' 

recruitment of new professional skills. clearing the ac(»unts backlog. undertaking an asset v aluation and 
rebuilding the asset rag,ster, 

' complet•ng a study and recommendalions for an optimal service lerritory for the private Hm/ny mat wm' 
be fomled through thedivest,ture of LEC: and 

• carrying out a study of measures to be used to improve access to elecincity in areas both Inside an d out- 
side the serivice territory of the private company 
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Despite the progress, there are still many problems to tackle. and marly of these were outlined in this paper 

Also, the IMTF has also riot always covered itself in glory Its true that the situation ·on the ground' was 
worse than indicated in pre.bidding documentation and briefings or had appeared from previous interactions 
with LEC Wh,le the IMTF had assumed that the rectification of the long-accumulated problems would be a 
gradual process. more problems kept cropping up, and it became evident that the time frames envisaged in 
the original work plans had been underest,mated This was compounded by the low level of skills found in 
LEC - also contrary to the impressions gained and assurlptions mada prior to the IMTF assignment Although 
a great deal was achieved in the first three-four months to provide the foundations for LEC's recovery, the Ch- 
ent was anxious that there was insufficient visible sign of the progress being made To this extent. certain 
amendments to the IMTF's contract were madeto funher strengthen the focus on tangibledeliverables, 

Inthisconte/,1 should be mentioned thatan area that has impacted on thespeed of delivery has been the 
emphasis placed, in terms d thi IMTF contract, on recovery of historical information To this day, consider- 
able management time is requjred for identifying and explaining events that took place in years past Clearly, 
this reduces the time available to deal wilh present and future issues. 

One important area concerns the delegation of aulhority required to discharge Ihe contfactual obligallon of full 
responsibility for LEC's management Due to LEC's poor past performance, the Board had assumed a more 
hands-on role tban is generallythe case It took some timeforthe Il.TF to find the appropriate modus oper- 
andi. a process thal has been ass;sted by the establishment of a number of Board subcommittees 

The arrival In November 2001 of the Sales Advisory team appointed to advtce GOL. and prepare the privatisa 
lion of LEC, signals a further chapter in LEC s history. The IMTF will make the contributions expected 01 il 
Problems 908 continue ko arise and we will make mistakes Aut progress is now visible andis acknowledged 
The structures are in place and LEC Is well on the way to becoming an entity capable of attracting private in- 
vestment. 

LEChas been cash positive since February 2001, 
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Reflections on an Inspection-driven Maintenance $cherne 

B A W Flach, Director, Central Dij tribution Region, 
Ethebwini Electric* 

1 BACKGROUND 

In the 1980s Durban City Council held the permit to supply elec•icity within an area of 1540 square kilome• 
tres surrounding Durban. 
The eledrical system consisted of a small 2751<V system al extensive 132, 33 and 11 8.6kv systems and 
the associated LV networks. 
A total of 82 major substations operating at primary voltages of 331<V and above and 1 6700 distribution sub- 
stations operating at primary voltages of 1 1 kV an d below were Involved 
6 District Works Sed,Ins wme established, based at depots situated throughout the supply area Such Sec- 
tion staff carried out all maintenance. constructions and fault repairs throughout their specific geographical 
area of respons,bility on the 1146, 6kV system s and associated L V. networks. 

Prir la the introduction of the znspeet'on driven scheme· ma,nlenance was generally earned out in ,solat,on 
within each Section Such malntenance consisted of dispatching malntenance crews 'particular al. ' 
car) out Inspections and maintenance work as they deamed rlecessary. Thus. on le/Ing the depot the 
malitenance crew had no knowledge of the type or volume of work that would be required during the * It 
was therefore almost impossible to be correctly Pre/red In terms of equipment and material, Due to var,ng 
degrees of priorily being attached to maintenance hy the different section managements, very considerable 
var"Dns in the progress and level of maintenance Carned Ou( existed between sect,ons There was also the 
expensive tendency to overmaintain equipment since the work required could easily be "expanded ta fill the 
tlrne available (ie the length of outage which was normally one working day). 

Thus some areas were being maintained every 5-6 years while other areas, with similar equipment and en•,1. 
ror,mentaJ condjlions. were only being maintained every 10-12 years. 
In the early 1980'3 increasing difficulty was experienced in providing adequate staff to Inaintain eqliplnent on 
lhe above basis and this resulted in Ihe employment d consultants to Invest,gate staffig requirements, nleth_ 
0(is of operations etc 

The principle of Inspection driven maintenance was establ'/ed from the consultants recommendations The 
original innovation thus stems from the cOnsuliants /ther ihan from my organjsation but 1 luke to th•nk that the 
Im PIementation of such a primipal was not without its' Innovative aspects. 

2. IMPLEMENTATION OF-IHiCHEME 

|n early 1982 the decision was taken to implement what was, in effect, an on-condition maintenance scherne 
Where, Instead of exotic computer,ged monitoring equipment our cond,(lon mon,lor Ing equipment was the 
eyes and ears of our ,nspectors supplemented by such mundane Instruments as binoculars, hammers and the 
Occasional thermometer. The initial implementalion of the scherne involved only our 11/6,5kV and L V. sys- 
tems. 

The mquired Mpection /aff were recruited, largely by internal transfer. and placed under the direction of a 
newly formed VVIN Programming Division, Thus responsibility for the inspection process was entirely divorced j 
from respons:bilfty for ca*ng out the presmbed malntenance/repair work the latter cont,nui/9 ID rest w,th 
Ihe District Works Sections 

In commin Iith all /aintenance schemes the first prerequisite i. a complete and up to date inventory of & 
equipment requiring maintenance 

In our particular case h Inventory was computerised and based 00 3 unit of a substation. All itiz ot equip- 
ment situated at the subslation. together with the associated circuits were lawn on the relevant substation 
Inventory together wlth dates of last inspection etc. where appropnate 
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The following two inspection processes were introduced · - 

Distribution Inspection 

A relatively cursory inspection to identify any hazardous condition and all tree cutting requirements 

Maintenance Inspection 

A detailed Inspection leadIngtospecification ofall necessarymaintenance work andtheestlmated 
labourand material requirements. 

a) Distribution Inspection 

A group of 8 Distribution Inspectors were scheduled to carry out largely visuall/pections of all equipment on 
a six monthly cycle and to report any hazardous conditions perceived and any tree cutling requirements 
Where feaible. Ispectors waraexpect/toremedyminordefectsthemselvasrratherthan report same 
C e g. replace statutory notices, light bulbs, door locks etc.) 

The scheduling of such inspections was carried out on a geographic basis via computer programs based on 
our equipment inve•tory, and batches of subslations to be inspected were listed on DI inspection forms Such 
forms had the dual function of listing the substations to be ir,5pected and acting as a basic inspection report 
form 

Distribution Inspeck)rs did not attempt to specify the nece.sanr action but only to identify a hazardous condi- 
tlon, thus no Ilme or mater,al estimates were given, However, an indication of the perceived urgency " the 
job was gnven. 

b) Maintenance Inspection 

A group of 6 Maintenance Inspectors carried out detailed inspection on a 4-7early basis and were required to 
specify the maintenance work necessary to keep the equipment in satislactory condition for the next four 
years (ie until the next inspection). 

Such inspectors were accompanied by two labourers, at least one of whom was competent to carry outtesting 
of wooden poles according to a standard instruction sheet .This on-condition monitoring Involved sounding 
of wooden poles by hammer, taking of core samples (Using Ma#son Borers) and general visual checks with 
the aid d bino,ulars where necessary. 
The scheduling of such inspecum was carried out via computer programs. which resulted in the printing of 
the necessary inspection forms. 

In the case of certain items of equipment such as switchgear and transformers, an external visual inspection,s 
obviously inadequate to ensure satisfactory condition. In this case a scheduled maintenance function was 
specified In addition to any Items which may stem from the Maintenance Inspector s vivi* Ing/8/Ion These 
scheduled maintenance requirements were indicated on the inspection fo n prior to the inspector visiting site 
and were an admission th# our on-con,dition monitoring techniques were not entirely satisfactory in those in 
stances 

The following standard torms were used where appropriate : 

U Hazardous Condillon Repair Raquest (see FIgurell 

Used by both Maintenance and Distribution Inspectors where appropriate, with specified priorit,es (e g. imme 
diate, 7 days, 30 days) 

21 Tree Cutting Request <See Flflure m 

Used by both Maintenance and Distribution Inspectors where appropriate. with specified priormes of 30 days or 
3 months 
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Substation Maintenance/Repal Beguial (See Figure 3) 

Used only by Maintenance Inspectors as an inspection report form. Subsequent to completion of the inspec 
1,Dn. the form effectjvely became a job request A period of four months from date of inspect,on is allowed tor 
completion of the requested work. 

2,2.Maint..mi/.IRRELERQUall (See Figure 4) 

As 3) above 

• (see F•re 5) 
Used largely by Maintenance Inspectors to identify work required to be carried out by groups other than the 
District Works Section (e g. repairs to prlvate substation buildings) with speclfied priorities of 7 days, 30 days 
or other suitable period. 

On completion / the inspect,on the relevant inspection forms were returned to the Work Programming Div. 
5,On for recording and subsequent issue to Works Sections At this stage the jnspection forms effectively M 
came job requests listing what work needed to be carried out together with the estimated labour and basic 
material resources required. If. in the Broom of completing any job request, Works Section staff identified 
addit/nal necessaly work, they were required k] carry out same and indicate on the job reques, accordingly 
Thus a partial check on quality of inspection is available in addition to the sample checks carried out by the 
inspectors' supervisors. 
Monthly repor·ts were issued showing details of work issued, compleled. outstanding and overdue in the vari. 
ouscategonesofwork. 

Both sets of jnspectors were equipped with radlos and, in addition lo their routine inspection duties. were in- 
volved in the investigation of faults which occur from time lo lime, even on our system. Also many ad-hoc in 
Speclion. emanating from reports from the publicelc wereca/ed out. 

The malor areas of dif·ficulty are listed below ' - 

Thl.&21Uhz.ins/ad#ouatill inspect overhead line equipment from ground level. 

Over many years, it has been found that such ground level Inspections are certainly adequale on lines operat 
ing at 11 kl and below Very few ms,ances of inadequate inspection have been forthcoming in spite of an inl. 
W keenness on the part of Works Section personnel to Fid such Inadequacies. 

2. Lack of ag reement OILetimated time*. 
In the absence of omcial OAM times. there was in'tially considerable disagreement on many of the estimated 
times. However. after much negot,ation. I believe that the estimated times used are not in major contention 
Such estimates do incorporate Inspectors'*retion and on occasions are inaccurale where, for instance a 
cable is found to need replacement rather than repair in-situ or vice versa 

b Schediling of maintenance was ojiginally carried out on a geographical grid basis This led to repetitive 
switching operations where HV circuits run through more thlan one grid reference 

4. Dimcultv in attre/insultable-mainteriance inspection staff 

Sxh #spectors need considerable background knowledge together with the new ' ability to use judgement 
and discret,on in specilying the maintenance work required· In add•tion they must be able to work in isolation 
and unsupervfsed for consederable periods Such staff are in somewhat short supply. 



r M*Mod#nolMU,blp*EIGBi••B•b.Wip 901111·echric@MeetingProcaadfrg2O8|• Undertikings(S)uthern Africa) - E -74' #Khaa HoisMuricipality in Upingtor. 

With the introduction of the schemethe following advantages accrued 

1. Works Section maintenance crews received clear job requests prior to leaving their depots and were 
thus able to carry all necessary equipme/and material to site Thls largely alvoids return tnps to the 
depot to collect necessary items, a situation which often occurred when no prior inspect.n was car. 
ned out. 

2. An estimated on-site time for completion of the job was given which : 

a) allowed more efficient scheduling of orews by the respective loreman 

b) indicated to the crews the time period within which the job is expected to be completed This as- 
peel has been reduced in impartance with the introducdon of an incentive bonus scheme using 
agreed 0& M standards 

3 A common maintenance level can be established via the VI,fo,k Programming Divisions Inspeclors'. 
irrespective of the Works SeCtim involved 

4 Any changes of maintenance pol/y can be quickly and easily implemented via the inspectorate staff. 

5 A clear /dication of progress of both the inspection function and the completion of the resultant works 
requests is available on an ongoing monthly basis. 

3 CHANGES 

Since the arignalintroducdonof theinspectm drivenscharneanumber of change,have rred 

Structure Changes 

In 1992 the struck/ of the organisation was changed and the original Work Programming DIvision 
was disbaided and its functions devolved to the Planning Divisions of newly established Regional 
Departments I believe this made it difficult to maintain a consistent maintenance approach throughout 
the whole Service Unit. 

2 Computerlsalon 

SInce 1992 furmer computerisation of the process has taken place wtlich, after considerable teething 
problems, allows better control However. the loss of hard copy inspection reports which then became 
the job request has /troduced further possibilities of error in transcription on the computer The loss 
of h,ghtig hted colours of Hazardous Request Reports is another minor disadvantage. 

3. Changed Inspection TechniaLes 

It ,s ,/portant thal jnspect,on techniques are continually reviewed, monitored and updated where nec 
essaly. An example of such change is the testing 01 poles (vast major,ty wood) Such pole testing s 
now carried out by contraclors and irlcludes rather more exotic Temedial treatment than the orlginam 
coat of creosote. 
Fault current monitors are now available on certain switchgear allowing a more realistic assessment 
01 when such equipmenl requires maintenance 

4 Increase of Maintenance Inspection Period 

After 5e/Bra| successlui mal/enance cycles the original four year period was extended to five years 
(except for certain speck problem switongear installations) No adverse effects have been Identified 
and it may be that this period can ba extended further in certa,n areas. 
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The Ditribut/n Inspection cycle remains at 6 months 

5 Inapection Scheduling 

Inspections are now scheduled in electrical "rings mther than geograph,cally. This leads to a reduce 
tron of switlng for planned outages and a resultant time/cost saving, 
An aspect that needs to ba carefully accommodated I the updat,ng of the Inventog data base when 
circu,i modificat,ons (such as substation cut Eng') am carried out 
It Is obviously essential for all equipment to be identified re last inspection dates and scheduled " 
cordingly in rings This can tead to some premature inspect,on/ma,Itenance which is kept to a mini 
nium but which rs more acceptable than under inspecting. 

4. CONCLUSIONS 

Over the approximately 20 years of operalion, the inspection driven maintenance scheme has proved to bea 
v€7 salls ractory process for the spacifiation and cont,/ of maintenance of an electrical reticulation syslem at 
least cost, 
Changes have taken place in the struclure of t¢18 organisation and some changes of Inspechlon techniques 
have been introduced. 

The atlraction and retention of suitably /ded and experienced inspectorate stan (and conlfactors) remam 
a problem and requires c:ons,derable training resources. 
To allow more flaxibllity across inspection cycles the combining of the Maintenance inspector and Oll,bution 
]nipector posts / be/g seriously considered. 

With continued introduction of the mo* eF/je/t inspection techniques and c/l,cal assessment of yequired in. 
Spection periods, there I every reas, to expect that this scheme can be ut,lised formany years to come 
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Electricity fupply Ba,ki 
To meet the challenges of Di,tribution 

Trevor Gaunt 

Oepartment 01 Electricol Enginearing, Univer,• of Cope Town 

1. Introduction 

1 had a low voltage Incident at home Barber thlS ninth. The limps glowed a dull orange and my computer 
made clucking noises of disapproval. The cor,dition iasted for about eight minutes Now, without looking any 
funher. 1 want you to write down 111 the box below, or on a separate sheet, the first thing you think of when an 
incident like thlS is described 
We wili return to this matter Walar' but first we need to consider same broadar aspects of electricity distribution 
in South Africa today. 

2. A short history 

About a hundred years ago the yoling electricity departments in some municipalitill in South Africa ware al- 
ready providing electricity to the„ communities. as a service but also to raise revenues to fund ather services. 
They had seen the potentlal for business in this new technology At the same time some private firms were 
also building their markels, w,th Ine mines and industry being key customers. 

There were many problems. Much el the electrical equipment had k come from farawayand lead times were 
long The new technologies of malds. protecton and ne.No,k plann;ng requtred new skills and th/Te was 
nolalotof localexperience Thecountry was recove•ng fromintemalconnictandits affects Intheeconomy, 
butthe exploitationof natural resources offemd promising development Government was undergoing quite a 
10( of change, ok allegiances were no longer appropriate ind fu/her changes were soon to come in the struc. 
lum of the electreky supply industry 

It 39 said thai hatory repeats XseW In marly ways the situation now Is similar to that nlearly a hundred years 
ago South African uillities now are facing reorgar,sation /quired ta maki new alliances. copig with ad. 
vanced tachnologies with too few skilled people, offering valued services to their custorners and gtill making a 
bus/ness u. 

Othersatthismeet,ng wdladdress theaspects/reorgan,5ation and alliances 1 wouldliketoturntotheother 
toples technologies, skills. ser•ces and business 
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3· Advanced technologies 

Quickly write in the next box the technology issue that IS most ./portant foryou in your organisation at pre- 
sent. 

Equipment failure 

18 your problem equlmenl failife? The enwronment tor elecincal systems is no less severe today than a 
hundred years ago. LIghtning stresses the insulation of lines and transformers, despite the greaber under- 
standing of shielding, earthing and the application of surge arresters. Resource constraints and the pressure 
10 'sweat the assets require systems to be operated cbser to their limrts. However, manufacturers ha/e to 
design and build the equipment to much smaller toleran,ces than in the past, to be compet,tive In today's open 
tenders Purchasers specifying their minimum requirements cannot expect manufaclurers to provide extra 
capacity at no cost. If equipmenlt is faillng too often. the problem may be in the specificaton or purchasing 
procedures, not with the manufacturer 

Rarthing 

Not al[ the technologes are the responsibmy of manufacturers Ea/hing m a mature technology, but was the 
subject of a paper at the AMEU Convention i 1993 [1] At that stage South Africa was already embarking on 
the national electrification programme that has so successfully given millions of new customars access to 
modern energy supply Utilities faced several pressures . a variety of earthing practices were already M use 
on existing systems. new approaches in response to cost pressures were changing the details of distribution 
system design, and new regulations and gidednes were being developed The problem was lo ensure thal 
the correct match was reached bitween the different components to ensure safe operation of the %'stems and 
safety ot the public. During the years since thal paper, I have been concerned to see that many utililiesand 
staff have stiCT not mastered (he basic principles of syslem earthrng. 

Earthing the system neutral prov/es a reference point for the insulation of the phase conductors. 
Bonding two normally non-current.carrying components reduces the potential be,/een them to safe 
levels, even when current is flowing throulgh the bond, and reduces Ihe risk to someone touching both 
compenentsatcnce. 
System protection should respond to the conditions that indicate there 1, a fault rrom phase to earth. 
disionnecting the supply and removing the possible danger 
It is not technically possible to prevent every fureseeable dangerous conditin by a combination of 
earthing and protection, but a satisfactory position is reached when the risks to the public and operators 
are reduced as far as practicable 
Mixing different earthing and bonding methods together in One sy5tem usually produces dangerous 
conditions. 

This last point :s partlcularly relevant with South A[r,can ut,lities adjulsting to reorgan,sation that has bmught 
pre"usly separate networks and staff together in new organisations· Write / the following box whether the 
condition of thi earthing of the systems under your control is acceptable or unacceptable to you. 
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The earthing of single wire earth retum distribution systems is different from protective earthing in that the 
earth conf?eclion is an acthde pan of the SWER c,rouj! under normal condiIJOns. However the principle of Jim- 
iting the voltage between two components also applies. 

Maintenance 

As already mentioned, most utilities (throughout the world) are working their systems harder. to reduce the 
asset base on which the accountants calculate the financial returns At the same time the pressure to reduce 
operating costs leads lo a reduction in maintenance Time based maintenance is giving way to condition 
based maintenance Bul this inloduces two new requirements 

knowing the present condition of the equipment, and 
knowing at what stage the equipment needs attention. 

With the age and variety of equipment on the system steadily increasing, and an apparent shortage of suitably 
skilled mamlenance staff, the problems will get worse. Appropriate training and an understanding of the new 
theories of maintenance management are needed. 

Distribution automation 

One of the ways to improve the financial return on assets is to increase the flexibility of the distribution sys- 
lems Instead of building robust systers with lots of redundancy and spare capacity, distribution automation 
techniques are applied to increase the flexibility 01 operations Switching can quickly rearrange networks, re- 
balancing loads, shedding least important loads when required and making the most effective use of the 
heavy· equpment D,stributed autonation comprises data acquls,(lon and management, computing and com- 
munication Intelligent metering and protection are opening up new opportunities but issues in system inte- 
grat« sacurity, data quality and apptations need m be addressed 

These naw approaches to maintenance and distnbution automation are at least as novel and Important as 
high voltage insulation and machine rel•ability were a hundred years ago, and the utility engineers still have to 
master the new khnologies 

4 Skills development 

Skills shortages, new skills. im proved understanding - a consistent theme A modern ut,Illy requires people 
with a wide range ot skills or abilities: 

to lay a cable quickly and without damage with reliable joints and term,natvons, 
to idenlify a wood pole that is so rotten that it must be replaced 
to maintain a modern switch or protection and control panel 
to plan a network so that n meets all the operating demands. but incurs the minimum cost, 
to manage the utility as a business 

In the past many electricity departments had the facilities and staff needed to provide suitable training in- 
house, Now there is a wide range of external organisations offering training. At one end, university education 
provides '·training· in problem solving based on knowledge of engineering sclence In response to a /,d/ 
spread need for upgrading the knowledge and qual,lications of engineers in employment, UCT now offers 
part-time courses leading to the Masters degree Manufacturers, suppliers and tra,ning compan1es offer a 
broad range of courses for improving specific skills for manualworkers. artisans and technicians Even the 
im provement of the workforce's I iteracy can improve product, vlly and reduce losses 

Modem technologies are available to assist the employees in al[ the tasks identified above, but even then. 
appropriate training and better understanding can significantly Improve the effectiveness 01 the new technolo- 
gies 

Employees are valable assets But Inadequately skilled employees arecostly However, probably for histon- 
cal reasons, many municipalities are reluctant to utilise the facilities of external training organisations 
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For What percentage of the employees in your company ls provision made for skills Improvement, 

L&,xiai 

Returning to the low voltage incident desenbed at the start Of the paper, we have touched on several of the 
ideas that may have come to mind as the first thing Of which you thought. Was there a fault, had a neutral 
become dlicon nected, did le proted,on operate COnectly <lid an unsafe condition exist? Or maybe you 
thought about the expectations of customers, the standards for quality of supply or the liability for damages 
All are relevant Customers and the public dunng the hundred years of service provided by municipalit,es 
have come to expect reflable, safe emcient. high quaNNY suppl(es of electrrcrty. Can these standards be main- 
tained En the future' 

qualitv of suppi¥ 

An evaluation of the National Eleclrification Programme, carried out by the University of Cape Town during 
lasl year [21, reported the followIng regan:fing the quality of supply and seivlcestandard: 

In most cases, the distributors have not needed to make significant modifications to the projects, indicating 
that the construction quality was adequate. However, there hai been very hgh failure rates for the prepay. 
ment meters. Also, the design standards have been changed substantially or vary widely between the dia- 
tributors Indlcating that the Initial designs generally, and designs in some projects may have been unduly 
conservative. On the other hand. /ost s(aff ware unaware of the performance of many of the systems de. 
signed using very low va[ues of average demand. and so the s¥stems may not be adequate 
and 

Son}e commt,nities resisted the Introduction of 20 A capacity kmition the supply, HOWmer, the suitability 
/ this standad became apparen! as the low consumptton Mval and associwted poor financiaf viabm·ty of tha 
elect/calion programme were confim,ed by experience. 

Obvious questions arise Are the design parameters used by your organ(sal,on and the quality of supply dell' 
ered bath consistent with the needs of your customers, without being 'unduly conservallve· in the use & ex- 
Pens,ve resources, Are you suffic,en tly confident of your response to write it in the next boi? 

Purposeof electrification 

A hundred years ago electricity was supplied for economic reasons It was less expensive or more efficient 
and convenient than other forms of energy, so thatit contributed directlyto the financial productivity of a Gus- j 
tomer Later, economist& and /[,cy makers reatised that here warle benetits & electrification for the develop. 
rnent of le broader corn,nunlly The benefits did not accrue directly to the customers or get taken Into con. 
siderat,on in electrification planning by the utiuy Some benefils were not strictly financial, and techniqu/8 
were developed to evaluate the econom,crate of returr, of stimulating development. Electrification for the pur. 
pose of soclieconomic development was Implemented widely In the 19703 and 1980, The N# onal Electrifi- 
Cation Plan was conceived in this context during the late 198 Ds, 

However. electrification may also be used to reach another objective: poverty alle,rat,on. Poor people cannot 
aMord much electricity, even If theelectrification connectionis provided very cheaply or free And theydon't 
initially have the skills and resources to use the ele,Sicity productively 
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Therefore the purpose of electrification is neither economic nor socio-ecorlomic developmen, It has been 
proposed thal the poorest households be given a consumption subsidy. to meet objectives of social develop- 
ment, 

Thes conceptual framework is new and outide the policies of international finance institutions, who resist pro- 
posals for subsidies becausa of the distortion of the economic mechanisms. 

Basic Electricitv Support Tariff 

The University of Cape Town was appointed by Eskorn and the Department of Minerals and Energy in Octo 
ber 2001 to carry out research /0 a proposed tariff to subsidise the electricky consumption of poor custom- 
ers. 

Technical, social. financial, economic, environmental, health and institutional factors were re- 
searched, and key Issues identified. 

The rewarch report [3] Included the following findings· 

Research into poveny allevia•on and tariffs cannot be carried out effectively without a good knowledge 
d the load parameters. The national load research programme collecling household load data for 
about ten years with support from several munlicipal,ties, provided a comprehensive model of loads 
against which to test various tariff alternatives and the impact on feeder overloading and generation 
capacity. 
Electrification has significant social impact, but the benefits are constrained by lack of access to the net- 
work. lack of appropriate appliances for those connected and a poor understanding of ta,iffs 
Tariffs for consumption subsidies can be targeted to & poor. or applied as a broad-based (applicable 
to all connected households ), increasing block rate tariff Targeted tariffs are not as effective In reach. 
ing all the households, but have lower leakage of benefits to those outside the target group . the non- 
Poor. 

Most of the poorest paople inthecountry are in Airal areas and many are not yet electrified A broad- 
based subsidy tariff will require significant financial transfers Ir/m utilities wlth a low proportion /f poor 
households. in a national sense. to the utillties serving the rural customers 
A targeted tariff should limit the demand of customers to B or 10 A and the first block of energy should 
be supplied at a heavily subsidised rate. 

Further energy purchases during the month will be at the same rate as for other households Most met/Ing 
and vending systems are capable of implementing such a tariff 

In the next box write down whether the proposed tariffis important to you organisation and if so, which is the 
key issue for your organisation? 

In my oplnion, if it is to be adopted for poverty alleviation. a special tariff will have to be a sell targeted, de 
mand.limiting tariff. with customers elecling I have it. For utilities not already offering a range of household 
or domeslic tanffs, the basic electricity support tariff will require a change in the concept of proild,r,g zr'.7,•:es 
tocustomers. 

6. Business 

What business are you in? 
--- 
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Businesses must address several needs atthe same time #theyare to surive Some business modets show 
management at the centre of an organ,sation, directing the financial technical, human resources. procure- 
ment and sales sectors /f the business, 

Another model has / the core of the business a technology Or Process that delivers emciently and effectively 
something the customers want A solid understanding is needed of that core buslness. Surrounding and sup- 
Fon,ng the core there are units address,ng the financial human resources and regulatory requ•rements 01 
business All the aclivilies are co-ord,nated by management The advantage of this model is that without a 
Core, the other units have no function, but the core cannot stand alone This Indicates that there is ng Mi 
for conflict between management and engineering, nor with any other un' 

Electricity utilities supply a fundamental service to industry and business. as well as to the residents of the 
se/Ice area. South Africa·s abundant and relatively cheap supplies of energy give local businesses a corn- 
Petitive advantage Without this advantage we would all be worse off So our core business is eleclcal 
technology, but the impact is national economic su stainabillty 

1-Gatlgh=1 

No mention of load Row, insulation co-ordination, voltage drop calculations. probability techniques or dit„b. 
uted generation? Certainly. they are Inportant, but the basics of electricity distribution engineering are tech. 
nology skAls, services and busJness. The answers in the boxes indicate the im porlant topics in your situation 
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PREPARING FOR RED$ AHEAD 

b, 
CLR TEMBENI LOBE & 

AT VAN DER MERWE (Pr Eng) 

21.2. 

Thls paper deals w•th the required groundwork for Preparing lor the formation of REDS. It describes the 
impeTales Influencing th,3 declsion for munlopatities on the way ahead and the necesslties why a rflum 
Pality needs to prepare. Atte/tion jsgiven to the requirements of the Systems Acl In Con,JUS//,/GIBS 
are given for rationale change to MLM. 

Bgko,ound 

The restructuring of the Distribution Industry In South Afw Fs wee' de bated since Ule process started In 
1952, but has yet to deliver de!/Re changes on the ground The Cabinets approval of the ERIC report m 
1997 was preceded by various studies This was followed by the Energy While Paper approved by Cabillet 
in December 19g8 A clear indication on the stance Of government was given wrth the appro// of the MI 
independent regjinal undertakings in June 1999 paving the wn fof a R25bn industry overall . 

1 Ener'v White Paper 

To understand some of the Imper/ves on the way forward Dne have to /flecl In some of the pillad 0, 
which the restructuring has lo be built. Although the En/,99 Whife Paper deals /5th numerous reasons for 
the envis•ed change and merger between Eskom Distr'bution and Municipalities , the most crucial ,1/te_ 
ments for municipalities about the EDI restructuring are the following· 

Electricity /Istributk,n industry *Bremain under public ownership. 
Municipalities will cont// . .,setting policy. inciuding end-tiser tarifful• •/upwd/////Abu- 
lion of electricity 
Municipalities will continue to fund ather municipalig semicea from the fund& generated from 
4"kity. 11 

It IS clear that although the current slruiture of distrib Ut,On WIll change lt is ar,#aging that, public ownership 
governance with regard to the distribution activities and an expected revenue SErea„, from electricity w,1< 1•- 
marn unaltered 

-1 2 Cabinets Reoommend@ligni 

Wlthout condemning the process that was followed to Produce the PWC Blueprint , the vision on the way 
forward (and eventually supported by Cabinet) a number of critical questfons remained unanswered These 
issues revolved mainly around the influences the envisaged restrucluring will have on mun•o,pal• ties The 
Proposed six den,arcated REDS along munic,pal boundaries is well known as depicted in the tollowi,1[) dia- 
gram.[2] 

A Process of re- modeling to finetune these boundaries are currently underway The question that remains is 
What ke Influence In the muni,palty will be and what preparations a munE wilf have 20 f•Ilow to be ready 
The following sections deal wfth some of the most outstanding Imperatives influencing 4 
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2. Strateuic Obiectives to manage the innuiences alfecting municip?ht!95: 

A munic,pallty surely has to consider whether it wants to take a pro-active or reactive stance with regard to the 
envisaged changes (S/ga has also promote these preparatory work in a national workshop I Octibe• 2000 
and re-emphas,sed it in a series of provincial workshops around the country ) If the view is that if something 
happens <ime can be done to influence the pmess, stocktaking on the Impact on the munic,pality has to be 
embarked upon to bring the realltles of the restructuring on the tablel The intention of the authors is not con- 
vining the reader on the impact the envisaged restructuring wl 11 have on the electricity bu slness and the re- 
mainder of the mun,clpality · that debate has Passed - but to evaluate some of the most critical infuences hav- 
ing a profound affect on the municipal bus•ness since the last phase of the local government democratisation 
Inlecembe,1994 Theseimpaasorunrertaintiscanbecategorisedas 

2.1 Impact on Municipal Income 

It is envisaged that the future revenue stream will be a combination of a shareholding In the REED and the right 
to levy a tax on electricity sales This Will replace the Current contribution ti merellef to therates fund How. 
ever at this stage it i. not clear how tile sharehold,ng of the future RED is going to be determined and whether 
Vis shareholding will yield a dividend especially Fn le Initial years The scale of the proposed levy is also still 
an issue of debate and is receiving cumntly attention from National Treasury 

2 2 Impact on remainder of Munmi/Blitv 

Salga warned in their circulars to the eflect of the loss of cash fiow credit rating and Influences on business 
systems and processes etc. The Mact impact d be dmerent for each municipality and necessitates a proc- 
ess of ringfencing and pro-active strategis,ng to continue to effect efficient delivery. 
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It 16 unlikel• thatthe ass,/ "e //might $ forthcom i/ lrom the national restructu,ing process will develop the neces. 
4 n·,sdom to quantify of the Impact within the municipality 

23 OwnershIc? and Control (Governancel 

Il is well known that the Constitution (Schedule 48) empowers a munlcipallty to the function of ret:culation 
Both Mun/,pal Structures and Systems Acl confirm this with further det/,1 on *hal releculation means and 
how this service has to be rendered, Animportant Concept that Came to the fore 8 thesplitting of the roles of 
the sen,ce authority and service provider. [3]The concept 19 taken up in the PWC Blueprint and accepted by Cabinet. It can be described as below, 

S.:.... A utholty 2•rvlci p,ov,4. 

\ Conti,€1/41 

•MU-ic,/•1119 /' Aff-ne,m•C •0{,1,1,CO• 
1 

T ti,ffi ICI ptl'.¢' B /,1.... 
Eli 'tr:fic.tion 

T „n,fo im i ion S.:7" 
T Di1iv.iy .* 
lDp 1 
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D ue k the impact It can be concluded from the above that it will be shorts'ghted from a munic,pality not be 
alerted by these external pressures. Ever, worse. M a municipality does not strategise in order to be ready. It 
then follows that a munic,pality have to have understanding of the future role and the structures it is going to 
Operate I to gain the maximum leavage 

This In practice means mat In lut,re a municipality will be able to fulfill Its Constitullonal obligations and re- 
sponsIhIN,les by using a service provider to render 5/Ch func IJons Before choosung such a provider it B nec- 
eSSa ry to follow a particular process. 

1---Min#*aL•stimilitlMS81mguireme!112 
41 Internal vs External sen,Ice delivery options 

The MSA states at a municipality may render a municipal ser·vice M it area, by means of either an inreme, or 
exiernal serv:ce delivery option Some examples of the two options are defined as follows: 

Table X Servfce delive,yop/lons dehned b the Municipa) Systems Act 

internal External options oplrons 

a department or other administrative url' Elected by enler/g WI a se,vice dehivery 
within its administration: agreement with 

any business unit devised by the municipsjity, a municipa) entity 

Provided it operates within the munlcipality's 
administration and under the control of the another municipality; 
Councid In accordance with operaljonal and 
Palionnance criteria determined by the coon . an ofgan 01 state, including a water colnmmtiae es. 
Cil:or tablished in lems d the Water Services Act: 

any other component of its administration. 
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Internal options External options 

a licensed se/ice provider registered or fecignised 
in 1//sof na/onal legislate, andatradtional 
aumority. 

a community based organisation or other non. 
governmental organisation legally competent 
to enter into such an agreement: or 

any other institution, entity or person legally 
competent to operate a business activity. 

4.2 The process to be followed to decision a serince delivery option? 

Section 78 of the Act speclfies the criteria to be applied and the process to be followed when deciding on a 
option to provide a municipal ser·vice in of the municipality, orto review any exiting mechanism For conven. 
ience the process maybe understood as taking place withm tmee di'/ind phases, each separated by a Coun 
c decision 

No municipality is thus allowed to follow any of these options or pre-empt the outcome without following the 
prescr•bed process 

There has been efforts to revoke this section with regard to elearicity. but it did not take place as yet H is 
thus important for municipalities to follow tile route suggested by the MISI In order to prepare for the envs 
agedchanges 

Sechon 78 - The Process 

Re,lew ..r,nt .-Ii;i•-1 PHASE 1 

Se,vI..* 10„0„•ent Inili•1 I•1-•1 a•es-ne•t 

PHA3f2 

.nrassessmente 
allddecision' 

Exploie ex•mal • 
Delive• options las./,mInt I 

].7 &{4) /0cilion• 

m7&(*)Selmot PHASE 2 

- 
Est Int-nalop«on con.ullion 

mechanism Further.ies"lent, 
acd decisions 

>E•W 1 •Nar·•.,d•r? 
' 1 I -=.27.67 P•OC•SS r=u=-1 0-01 =71 

S... 
tr-•fo,m•11¤n Public 2 

provider previ* 

R•ulatD 

{4} 
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5. Preparing for REDS Ahead 

51 Influences on Manqaunq (MLMI 

In prepaing for the envisaged REDS Et is necessary to consider some / the uncertainties for the proposed 
changes when the municipal electricity service is transferred into the RED Some of these Impacts on Mari. 
gaung and other municipallies will be. 

51.1 Futurerevenuestream uncertain: 

If compared with the current contribution the future revenue stream from the RED is uncertain It will be in any 
municipality's advantage to define the true business value of the utility to determine the future shareholding 
portion in the RED. Ringfenced values of the full assets and liab,litles In a discounted cash flow (DCF) or de- 
preciated replacement value(DRV) will be necessary to Prove the value of the undertaking 

512 Governance role of MLM in RED: 

The incolporation of the municipal entity into REDs, will change the current combined shareholder and gov- 
emance role ofthe mun/Billy to the Proposed service authority, senfice provider role In order to execute the 
Constitutional responsibility of the munic'pality It will be essential to mangage this role efliciently Expenence 
In exe"Ing governance w,Il be beneficial to mun,crpalities 

5-1 3 Red's HO issue· 

Economigrowth is one of the essential elaments of the development / cities, The question on whether peo- 
pie will move away,s an issue that needs careful planning and preparation. 

5.1 4 Non-core electricity functions. 

It is well known lat many municipalities operate a vanety of other functions for the remainder of the munici- 
pality often al a reduced d to Ihe core administration. It is advisable that munic,palities consider these 
changes in their new macro and micro designs and plani in time to re.allocate costs and functions correctly 

5.1 5 Stranded assets 

Various assets might be stranded in the envisaged merger between Eskom and mun,clpales. Pre.planning is 
a prerequisite to enable the remainder of the murnic,pallty to ensure cost effective and transparent se/ices to 
the community. 

Following from the IDP pricess, various workshops and investigations the following rationale for change for 
MLM were •eveloped 

5.2 Rationale for channe 

Organize as a business unit for greater effic,ency and optimum sen/,ce deliveryto community 
Demonstrate capacity and competency in delivery. to facilitate process / becoming a Metro 
Give leadership in area and province to optimize service, delivery 

.. 

Ensure definite future revenue stream for Municipality 
Obtain experience in governance and service delivery processes in future RED 
To collide with other mu wipallties to strengthen municipal definition M RED's to come 
Transfom electricJty supplies as paM of restructurIng and transformation In murl,c,pality 

53 The process 

MLM embarked on a process as prescribed by the Systems Act. After the initial 78{11 process a 78(2) decision 
Was taken to explore an external option A definite process was then mapped in three distinct phases as de. 
picled in diagram 4 
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It then deals with the external review planning and implementation phase, The first part namely 78(3) is 
completed 

Process Map 
Phase 1 Pha,•2 Phase 3 
EMtemaIMech.,nism Review Implementa•on Planning Finallge & Implement M 

SubjeGtte/78(4)decision Submetto C©Inlil Approval ' 
Legallocumen/ligned 8 

Activili- Act+,f•liem A..es 
• S.aton assessment - Delailed ..,inir•g frir • Tobi .alisad 
· ./legioveoning *Ifir. 

Qualltatwenng ...g • Tobefi"laised 
· Go..lance An,uples 
· communi/nstralegy 
1 W o. -plarning 

.rable' D•Ilverable6 melive•bles 
• Business •seforchange • 0,2,0 lorno. rida of • Te he linal// 
• Section 78(8) report A=•al. 
- Detailedwork pkins · D./Saleof//Kinass 

Agn,ement 
• R./.dur.g Grent 

A compliance 

Consu•t.nb Con•,11•Inb. -1./ 

Appo.r•tr•ents •o bf, rrade • Appoinlmen'st' be made Ap...el l'le made 

ement Sp./1 -C-ty le-.t- Comp•n.* 

-1-0 1 8•rnker 1 Janlay 

{5} 

5.4 The SOE vs MBE Investigation 

The MSA 78(3) process requires from a municipality to follow a methodology that amongst others consider a 
business case for change and decide in the 78(4) stage on the appropriate Internal and external mechansm 
The investigation into the change management prioess for MLM Is pictured in the follomg diagram 

Change process for MLM 
-qul.•d De,Irld 

1 441 -:B 1 -4 53 
1 1 1-1_ 

EDIRP ./mal 
M,char.!Gm 

Tr•nsitional E•d {6} State 
Phas0 
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The advantages of a municipality (IvIRE) vs the external business unit (SCE) was investigates rn order to 
make recommendations to the M LM Council as to the best service delivery option Important to understand 
that a MBE is neither privatization nor commercialization. 34,3 a process of legal separation to enable the util- 
ity to achleve strategic financial and operational leverages to achieve the desired readiness In terms of the 
goals. 

5.5. Non-core eleclricAY functions 

Bloemfontein Electricay - core vs non core funclions 

-El/%4.14+ 4-"•/ IC 

CURACMT€ORC €URREWIT ADOITIONAL SCRVI[* FUTURI FUNCT.W. TO ec full€TIONS 

I lilli 1./.h /12.1.4...O,6 .A 
.... 0/.Ii- F./.cillf...... Oc---*... Pl'.... me€*,Cceelt-I Co•tl,W,ne, -- Q.ve•*Co.cle. 
C•/,O-4,010 

Reve• I rr *•.c-c. 
I .....1.. Tat-et,· P.C.cc-*41 .R 

Uct,-9 C-,O-el .. 

Te,••2,1•Ji»-9 F--Clial,Uppetter•=Ce• I 
./., 4 UO-col'. S.-3,-4/3*=ty 
Val.-1•e--0 

GmacAD Vch•b-31•WU»G,Z 
PI#e*t 

Cle. i'c•, 
F..... 
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C.¢1....m J"W...62 Tu«k: L,A 
Tial' 1/»1 ......met, 
W,/r tel,mcir, Ck,tpo•: U./..... 

m 

As part of the ringfencing process core and flor'Core e|ectrIC'ty functions needs to be identified and be plad 
appropriately The following dagram gives an overview 01 the process currently been followed in MLM Non- 
core is replaced In Ihe design of the micro structure and the additional future functions is being evaluated as 
parl of the SOE/MAE investigallons. It is foreseen that the majority of these placements will be completed in 
the current financial year in order to move forward to embrace the changes to colne. 

5.6[egal Se/rallon 

The process of legal separation from the municipality is the conclusion of the sale of business agreement, the 
compilation of the memorandum and articles of association and the registration of the entity, Accordir,g to the 
investigations legal separation will allow amunicipality to ensure commercial viability via a gover/3/// pr" 
ess as stated in the Companies Act . Without legal separation prospects of commercialization and efficiency 
gun s st m However a MBE wj]1 be 100% owned by the municip,Jity and sen/ce delivery wl bea managed 
through a serv,ce delivery agreement 
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6 Conclusions 

In order to be ready for the envisaged restructuring of the EDI MLM embarked on a proce'sto evaluate cir- 
rent service delivery practices as stiputated by legislation The investigation suggests that there i. sufficient 
institutional and efficiency reasons why these changes should be for MLM It Is clear that these envisaged 
electrpcity transformatiins ties Mth the /DP visins of. 

• Community resilience, 
• economicgrowth 

service excellence 

As the Executive Mayor of MLM (Pap, Mokoena) has put it. ··We would I,ke to have a hand in the change, a 
place in the leadership in the Free State and SA These preparations will position us to do so. 

8]bllograntlY 

White Paper on Energy Policy 3007 of 1998 

2 PWC Blueprint· Restructuring proposals for the EDI in lA DME, 2000 

3 Local Government Municipal Sydems Act no 32 of 2000 

4. Strategy for MLM towards preparing for REDS Ahead: Palmer Development: Mark Pickering, 2002 
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POTENTIAL EMPLOYER LIABILITY FOR OCCUPATIONAL HEALTH 
AND SAFETY BREACHES IN TERMS OF THE OCCUPATIONAL HEALTH & 

SAFETY ACT NO. 85 OF 1993, THE MINE HEALTH & SAFETY ACT NO. 29 OF 
1996, THE COMMON AND CIVIL LAW, INCLUDING THE ELECTRICITY ACT NO. 

41 OF 1987. 

Presented b, 

Advocate Ra,nard H Leach (BA LLB) 
Introductmn 

For purposes d this talk, 1 have decided to tackle the thorny issue of employer liability, both criminal and civil. 
foreithercontraventions of the statutory criminal laW. common law as well as civil suits againstemployers for 
damages arising from occupational health and safety The emphasis throughout will be on ESKOM as an un. 
dertaker as defined 

Employer liability can be elther in termS 01 the criminal law Where. If Convicted, pumshment is metered out or 
in terms of the civill law where compensation 's given Liability. In lum can be divided in corporate liability or 
personal liability. 

C[minal Law 

Statutes 

Occugational Health & Saf•tv Act * Mine Health & Safelv Act 

In terms of these statutes, cr,m,nal Ilability Is established when one of their provions / contravened, whether 
such a contraventionresults M an #/cldentor not Nobody I immuneto prosecut•on butboth Ads have a built 
in bias agalns! employers or users of plant and machinery. The rationale be,ng thai employers or users of 
plant and macM,nely have the necessary resources to furnish their employees with a sale and healthy working 
environment and, if this 6 not accomplished, as far as is reasonaWy practlcable, they may be may incur crimi- 
nat Ibility. 

The bes against employers both corporale bodies and Individuals, is particularly true of the OHS Act where 
criminel liability is potentially artific,ally imputed onto employers for the wrongdoings 01 both employees and 
mandataries (Contractors) Thi presumption-An-law is contained in sedion 37 of the OHS Act. Employers. 
both corporate bodies and individuals. may be held criminally liable since the¥ are presumed to have commit- 
ted the olfence of either their employees or outside independent contactors It is, however, a rebuttable pre- ' 
sumption 

; It reads . 

1 "Wher,ever an gmR!222 does oromlts to do any act whih it would be an offence in terms of this Act 
for the emaliver of such ampbyee or a !2[ to do or omit to do, then. Unless h woved that - 

a) in dong or omilng to do that act the employae was acting without the connivance w peunis- 
sion of the employer or any such user. 

b) it was not under any condition or In any circumstances within the scope of the authorily of thi 
employee to do or omit to $ an act. whether lawful Or UnlaWful, or the character of the ad or 
omission charged; and 

c) " reasonabl steps wem faken by the emp/oyer of any such user to prevent Iny ac, 0, Imis. 
sion or the kindin question the employm or any such user himsell shall be presumed to have 
done or omitted to do th# act 
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and shail be liable to be convicted andsentenced in respect there/:andthefact that he issuedi in- 
struclions f/bidding any act or omission ofthe kind m quest,<cn shaN not. fn itseU. be accepted Gs suf- 
ficiant proof that he took an reasonable steps to prevent theact or omission. 

2 The provimm of subsection {1) shal! mutatis mutandis appfy in khe case of a inaildato• of any em 
ployer or user, except if the pa/as have agieed in writing to thearrangements and p//cedires be- 
tween them toensurecompliance blthe mandatory •th the prov,3!OOS of 0,is Act. 

3. Wheneve,aiyemployeeormandata7ofaiyemployeroruserdoesorom,!so doanalwhich 
would be an offence in terms of thi Act for the einployer or any,uch user b do or omit to do. he shall 
be liable to be conitcted and sentenced in respect thefe/asit he were the employ/For user. 

4. Whenever any employee or mandatary of the State commits or omits to do an act which weild be 
an ofencein tenns of th¢s Act, had hebeen the employee or mandata,y of ail empliyer /1, than 
the Sts M and had such employer comin#(ed or ommed lo do that act he shaU be #abfe to be con- 
vicled and sentenced M respect thereof as if he were such an employs, 

5 Any employee ormandatary referred to un subsection (31 maybe sc convicted and sentenced in addi- 
lion to the amp!Dyer af user 

6. Whenevertheamployeeormandata•ofanemsloverisconvictedofano#ence consistingofacon 
traventan of 6%!19(121 the court shall when making an order dir @g*0.221, make such an 
order against theempliyer and not against suchemployee w mandatary." 

The Mine Health & Safety Act does not contain this presumption-in-law and, with the envisaged merging of the 
two Acts, we may see it disappear altogether since Ihe courts are particularly wary of such mechanisms In 
law. 

Corporate liabjlity is established in terms of section 332(1) of le Criminal Procedure Act, essentially it & cre- 
ated through the wrongdoings of ils servants or directors while working for the corporate body or furthering its 
interests Human employers' liability is normaJly directed at persons appointed" interms of section 16 of the 
OHS Acl (CEO and ass,gnees) for general contraventions of the Act and competent persons for machinery 
related contraventions In terms of the MIne Health & Safely Act potenlially also the CEO and his team of 
managers or appointees Machinery related contravenlions would potentially create liability for the competent 
pe/Dns appointed In terms of the Minerals Act 

A unique crime, namely that of negligent injury" has been created by both these acts. (It does not exist in our 
common law) A person has been Imposoned for this offence 111 the past State v Lambe,1 1996 This crime is 
found in section 38(2) of the OHS Act and reads - 

·'Any employer who does oromits to do an act themby causing any person to be Injured al a 
wofkplace. on in the case of a person employed by mm. to be injured / any grace }n The course 
of his employment or any user of plant or machinely who does or omtts to do an act In conneo 
tion with the use of plant or maclool, themby eausing any personta beinjured, shaB be gu,ity 
of an offenceit that employeroruserof plant o,machinery, as the case may be. *ouldraspe/ 
of ttiat acl or 0/13„on have been guilty of the offence of culpable homicide had that act or omis- 
sion eased the deem of the said person, Irrespes#ve or whether ke inJury coukj have •ed to the 
deart,of suchperson, andonconviaionbiliabletoa finedemeding R1000000, toimpus 
or,ment not exceeding 2 years or to both auch fine and such imprisonment « 

and in section of the Mine Health and Safety Act and reads·- 

1. ·Any person, who, by a neg!,gent act or by a negligent om/apon. causes serious l=[Y or senous W 
Mal to a peaon at a min/, commits an offenca 

2. Any person, other then anemilover orem/!ovee. who. by a negltgent act or by a negligent omission, 
endangers the be@!ttl and @@fly of a person at a mill£· co,imitian offence. 
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Cornmon Law 

The common law is unwritten law, essentially inherited from Roman Dutch Law Murder rape and culpable 
homicideareexamples of common law crimes Inthe occupational health and safety arena, culpable homicide 
will come into play when there isa fatal accldent at the workplace It's a serious crime and can result In Impris- 
onment lt generates a criminal record with all the negative consequences that accompailes such a criminal 
record. 

The principle used by the courts to establish liability for this common law crime is the employer's duty of 
care• an objective criteria which is essentially the test for negligence The court would be gulded, In establish- 
ingnegllgence bycontravent,onsof thestatutes which resulted ina fatalityand, as far as the OHS Actiscon. 
cerned, by the guidelms as contained in the definition of 'yeasonabl· p,actic/We'J (Most duties placed on 
employers are ten™red with 'reasonabllity and "practicability' Reasonably practicable means 

- 

"Practicable having regard to- 
a} the seventy and scope of the ha/ard crrik concerned: 
b) the state of kno/edge reasonably available concerning that hazard or Fjsk and & any means of re- 

moving or margating that hazard or risk: 
C) the ava•ebility and scitability of means to remove or mitigate that hazard or nsk: and 
4 the cost / remeving or mifigating that hazard ornsk m relation to the befiems denving there fem 

Civil Law and the Electricitv Act 

Most case studies in South Africa emanate from civil suits against employers where persons, for example, 
personsare Injured or killed duet o theactivities of employers ESKOM, along with other underlakers, has re 
cently being feeling the bruntof thesecivii suits as more and more legal organisatIons are prepared to act pro 
bono for plaintiffs, Civil action undeflakers is compounded by the Electricity Act which presumes the under- 
taker to be negligent in any civil suits brought by a plaintiff (The opposite applies in any other civil matters). 
Sackn 3 reads' in aily civit proceedfng against an undertakeranmng out of da„lage orinjwy,aused by in- 
diction w electrols or in any other manner by means d electricity generated or transmled by or ieaking 
from plan, or macliely, such damage or injur, shal ha Presumed to have been caused by the negligenm & 
the undertaker, unless the contrary a proved 

Employees are prohibited from suing their employers (corporate bodies) and certain individuals in terms of 
section 35 of the Compensation for Occupational Injuries and Diseases Act (COID Act) This prohibition on 
civil suits by employees against employers was challenged in Jooste v Scora Si,permarke: Tradi,ig <Ply) LW 
and held to be constitutional. Section 35 ofthe COID Act reads - 

1. No acton Id ile by an EMPLOYEE or any dependant OF AN EMPLOYEE for the recovery of dam- 
ages in respect d ANY OCCUPATIONAL INJURY / disease remting in the DISABLEMENT or 
death of such employee against such empioyee's employer, and no lialliity for compens/w on Ihe 
part of such EMPLOYER shall anse save under the provmons of THIS ACT in fespect of such DIS 
ABLEMENT w death. 

2 For the purposes of subsection {1> a person referred to in section 56(1)(IN, {c) {d) and {e> shan be 
deemed to be an employer» 

The following 'human- employers also enjoy a civil indemnity vrs-A-vis employees· 
Ah An EMPLOYEE chamed by the employer with the management or controlot the BUS!NESS or of any 

brailch m department theied: 
83 An empliyea who has the right to engageardischargeempioyaeson behalf of the e„,ptoyer 
C) An eng,neer appimed to be/generatcharge of machinery) or of a person appointed to ass,/ such 

engineer in terms / Iny REGULATION made under the MINERALS ACT, 1991 {Act 50 & 1991)· 0, 
D} A person appointed tole iii charge of machinery in terms ofany:egulation made Wfler the Occupa 

tional Heallh & Safely Act, 1993 (Act 85 oi 1993}, the amployi may, notwithstanding any pnovisio„ tc 
the contrary contamed m TH£S ACT. apply 10 the COMMISSIONER for increased COMPENSATION in 
addition to the compensation normale payable in terms of this Act. 
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OHS CASE STUDIES 

Shkosana v Eskom 1999 
Grootboom v Graaff-Reinet Municipalily 2001 
Spoornet V Serfontein ans Another 1999 

1 

Advocate Ra,nard Looch . Klass Looch Associates 

Advocate Raynard Looch obtained his BA LLB at Pretoria U Wersity and has 20 years specialised ". 
perience, both prosecutorial & defence, In Occupational Health and Safety Legislation. He headed the 
Occupational Safety Court before founding KLASS LOOCH ASSOCIATES in 1986 and has a sound recd 
in criminal litigation, delivers frequent lectures & seminars (In-house & open) on the Act and regularly contributes articles to a variety of publications. He is also author of THE GUIDELINE To THE OHS 
ACT. 

(Refer to the KlaBS Looch website: www.klasslooch.com) 

Klass Looch Associates of•ers a variety of innovative and attractive products which include In.House 
seminars, Open seminars All-Costs Retainers (Legal Representation & Advice), Guideline to the OHS 
Act and an On-Line Legal Advice Subscription Se,vice. 
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ELECTRICITV DI;TRIBUTION INDUSTRY RESTRUCTURING: 
RINGFENCING AND ASSET VALUATION 

Dr Shaheen Ahmed - Director, PB Power 
Ron Millard - knior Con,ultant Asset Valuation Specialist, PB Power 

1. Introduction 

The Electricity Supply Industry (ESI) in South Africa is poised for fundamental change The impetus for this 
change stems from a commitment by Government to implement its policy of restructuring the Industry the 
guiding principies of which are embodied in the Wh(ta Paper on Energy Policy A key objective of Ule res(ruc 
turing policy is to achieve a combination of increased competitiveness and focused regulation to ensure a self. 
sustaining industry ultimately serving to benefit the electricity customers. 

The restructurlng of the eleclricity distribution sector has been at the forefront of the ESI transformation over 
the past decade culminating In a comprehensive sector-restructuring plan being developed for implementa 
tien. This plan will see the integration of several hundred electricity distributors (including the electricily bum. 
nesses of munlclpalles and Eskom Distribution) into six Regional Electncity Ditributors (REDI) 

The Depalment of M Inerals and Energy in South Africa has formulated the steps and Ihe hme frames to be 
followed for the restructuring of Ihe EJect,Kity D„tributin Indust•(EDO Some of the first acti9itieg to be un· 
deraken by municipalities and Eskom will involve the ing/enculg and asse• valation of the electricity depart- 
ments 

This paper has been written to focus on the ringfencing and asset valuation of municipal electricity distributors 
Whilst the general pr,netples developed in the paper will be valid for municipalities and Eskom, there will be 
differences of emphasis that may lead to differences in the detail of the processes adopted by these two 
groupsofdistrib/Drs, 

RIngfencing of electricity business from wilhin Integrated structures such as munic,pal,les is not unique Simi 
lar processes have been undenaken In AL,5traha. Canada and pans of Eastern Europe but the scale and con- 
taxi of the South Afncan EDI poses unique challenges 

Asset valuation approaches are relatively well developed and have been successfully used in a variety of 
countries worldwide As In the case of ringfencing though, the specific sat of key ob•ectives outlined in the 
White Paper on Energy Pollcy as well as the unique structure of the South African EDI warrant the develop- 
ment of an asset valuation approach that is suited to the local context. 

In this paper we outline the processes 01 0„gfeming and asset va/uatin of the electricity distribution assets In 
preparationfor Incorporat,on intothe REDs Thepaper starts off by defining rIngfencing and outliningthekey 
drivers to /ngfencing and the various options open to municipalities and Eskom This is followed by a descrip- • 
lion of two asset valuation methodologies namely the Depreciated Replacement Cost (DRC) and Discounted 
Cash Flow (DCF) methodologies 

2.-Bingfencin 

Ringfencing has been defined as ·the Jdentincation and mlation of the act/Wties, assets, costs, revenues and 
community service obligaains of Se/,Ces thetare provided byan integrated entity. whem such SeN/estrad, 
tionally have been /eNI,efed in a limited competalve enwronment'" 

Figure 1 provides an illustration of the concept of ringfencing In Figure 1(a) a typical municipality providing 
integrated serv•ces within the mumpal geographical area Is illustrated Inmanymunicipalities the income 
from electricity service l used to subs,dise the other sarvices within the municipality. The electi//noome 
isa contribution to the central treasury fund as 15 the income from other services such as water, waste, etc In 
addition. the threat of electric,ty cut-offs is Ult'lised by the muniC'pality as a leverage to en,Qumge nte•ye8 
to pay lhe rates, which otherwise would be difficult to enforce effectively. 
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The municipal accounling system functions on the basis of a fund accounting system In this system. there is 
no explicit provision for depreciation of assets The various service depa/ments obtain loans through the 
treasury in order to execute their approved capital expenditure programmes 

Figure 1 (b) provides an illustration of a municipality that has undergone a process of ringfencing of the elec 
tricity, water, waste and sewerage services Here, common support services may ba provided centrally on a 
shared basis and charged to the ringfenced service departments or business units 

Figure 1 : Illustration of Ringfencinq 
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Whilst the Inglencing of he electricity distnbution Indusly is a requirement of the reslructuring process Im- 
posed by the Regulator, municipalities should use the process as an opportunity to m aximise the value of their 
electricity business prior to being Incorporated Into the REDS Whilst their interests may become increasingly 
divergent over time Ilis essent,al that all the role players particular political representatives, council members, 
labour and tl'e members of the electric,ty departments work together in formulating the most appropriate strat- 
egy for ringfencing 

When embarking on a rInglencIng process the entty should ensure that the foilow,ng key oblectives are 
achieved: 

Identification of relevant components of business indilding consideration Of shared services outsourc. 
ing of services. etc with due regard for the possibility of creating stranded assets. A critical considera- 
lion is the accountabillty for billing, colle/lon and other MIS either through separate systems or via 
shared service agreements 

Preparation for Incorporation Into REDs by maxemising the value of the electricity business. maximising 
opportunities for staff redeployment into REDs and maximising the voice of the murlicipality in the RED 

Enhancement 01 the ability to measure true financial perlormance accompanied by the development of 
commercial benchmarking and emciency drivers 

Enhancement of cost reflective pricing and the transparency of cross·subsidisation 

Identification of the financial impactof lingfencing and restructuring on the mun,opahty 

The ringfencing of the services can take various forms depending on the size of the municipality and the par- 
bcular mix of objectives behind the ringfencing process. 
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Ringfencing can be cond,icted through fou r progressive stages 

Stale 1: Financial Ringfencing 

This in/cives the identification of the revenue, costs, assets and liabiltes wilh the result being the crealjon of 
separate asset Tegisters. financial statements (compliant with GAMAP>, budgets and management reports for 
the electricity distribution business. This Stage will require assets to be revalued on the basis & depreclated 
replacements costs Instead of historical costs and the revalued assets used for balance sheet and deprecia- 
tlon purposes. It Is Importantto Introduce atthis stage efficiency drivers and performance benchmarks 

Stage 2. Operational Ringfencinq 

Operational ringfencing involves the separation of the operatrons of the Ingfenced business f/m the inte 
grated entity with the result that the ringfenced bu//855 is accountable for all its operational activities. It is 

critical thatin this stage. the shared services and outsourcing arrangements are identified and costs forthese 
are properly allocated, The operational and financial ingfencing will osually go hand-in-hand 

Stage 3, Legal Rinqfencing 

Legal ringfencing Ivolves the creation of a separate legal emmy for the ringfenced service and would typically 
require corporat,sation of the ringfenced act,vities. In thus stage the Ingfencing should include enforceat• 
service Level Agreements, Sale Of Buslness Agreements. regulatory obligations. etc. Close attention should 
be paid to the potential lax 1/bilitjes M general, obtaining opening balances will bea difficult problem and will 
require negotiations between the new Ingfenced unit and the municipality In the case of stage 3 Ring 
fencing the financlat statements can be ut,11/d as a measure of the financial position 0/he new legal entity 
and could form the basls of obtaining commadal loans for capital expenditure 

Stace 4. Ownership Ringfencing 

Ownership ringfencing Involves the transfer of ownership to a new owner as will take place when the assets of 
the ringfenoed electricity bus,nes5 is transferrad to the RED. The shareholdjng of the municipality / the RED 
will be determined by the value of the assets contributed by the municipality to the RED 
in order to be,ri a positron for integrat/,1 into a RED jf is necessag that le minicip,Jities achieve at least 

Financ,al and Operational ingfencing of their cleanly businesses pnor to Day 1 ' of REDs. 

3 Asset valuation 

An important requirement I le fingfencing is the assignment d a monete value to those assels inat form 
part of the ringfenced entity There are at least lour possible 0//Dies for valuation of assets 

to determine fair compensation to the current owners upon transfer of its assets ,/0 the RED 
tor financial reporting /anagement accounting and Merna! c•ntrol 
for regulatory purposes and '"setting 
lor datemlining tax allowances 

Since these applications have distinct legal. regulatory, industry best-Practice and practical requirements, it is 
necessag that the different valuation approaches be Investigated and appropriately applied for each purpose. 
Currently, most munic,palles use h,storical costs in determmg the book value of their assem. These book 
va,ues are often linked directly to the outstanding loan Values associated with the ass/s and usually bear little 
relationsh•ps to the expected lechnical Me of the asset 

In the next section. wa ,nvestigate the Depreciated Replacement Cost (DRC) and the Discounted Cash Flow 
(DCF) valuation methodologies and make recommendations regardrng the use of these methods for each of 
Ihe applications listed above 
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3.1 Depreciated Replacement Cost Methodolociv 

The Depreciated Replacement Cost {DR C ) methodology Is a we•known and widely used approach to the 
valuation of assets. The methodology focuses on the physical attributes of the assets and provides an 
estimate of whatthe assets would cost to replace at today's prices and urging todays technology, id- 
listed for the age and condition d the assets. 

To the current owners, the DRC value can provide an estimate of the r/maining vaue of the assets based 
on its remaining life To a potential purchaser of the assets, tlie DRC gives a value of the amount that 
heishe would need to invest In order to physically reconsluct assets with the same physical attributes 

The following are the steps i n the DR C methodology: 

Step 1 Ca»brate the methodology in terms of purpose, 1,m /9 and basis of the valuation 

Step 2. Obtain an inventory of the assets Including an assessmem of age, condition r fur] ction and 
technology employed 

Step 3 Based on the asset inventory dlevelop representative asset classes. types and expected Ne 
times enqlneenne lives of each asset type The expected lifetmes remagm lives W the 
@setican be developed ort the basis of deterministic ],fatimes el*]ineerina lix"or probab 

istic (sunrivor curve) analysis 

Step 4 Conduct technical due d Wigence involving an investigation into the tech,nicat performance of 
the system, the assel Itilisation. loading. load forecast. system 0"!inment plans and an 
identification of stranded assets 

Step 5· Derive an optimal equivalent sy&tem in which a fictitloug 'opbmised' equivalent asset base is 
developed to perform the same function but modified for over-design, over. capacity andre- 
dundant assets 

Step 6· Determine replacement values four each asset type and derive gross replacement values 
Care should be taken to cons6der the tola) installed CDS13 and inclu&ion Of costs such as In- 
terest During Construction, design and project management costs and corgorate overhead 

§/ 

Step 7' Apply depreciation to the gross replacement values br each ass/ type based on straight- 
line depreciation. Consideration should be given to the resld/al values of assets 

Step 8· Determine the Optimised Depreclated Qnt*®eft_Replacement Costs.Yal•£1129!32 

In many jurisdictions a further step, which involves tha application of an economic valuation (EV) test L |6 
introduced n many jurisdictions a further step is introduced and that M to apply the '·economic valuation'· 
or EV Iest In this slep process the value of the network. or porhon of the network, is the lower of the 
DORC and the EV The EV being the ecoliomic value of the asset is the value to the owner should 
he/she be depmed of the assets and in practice the EV is determined by evaluating alternative meth 
ods of providing the Eame service to the customers This process is known as Optimised Deprival Re- 
placeme,1• Cosl va)uakion (ODRC>. 

The above methodology B a comprehans•ve DRC valuatjon approach that includes optimisation, I can 
provide a vary useful toll for regulators in assess,no tarifts The data requirements are however very 
high and tha development of an 'optrmised' equivalent asset base r/quires highly sknled resources The 
optimised DRC approach may be appropriate in a mature ind,Stry with well-developed asset registers 
and welt-defined analytical processe5 for evaluating over·design, capacity a,Td redundant assets How- 
ever. in the context of the South African EDI the use of optim Isation is at this stage Impractical. we viould 

= therefore recommend,hat Steps 4 and 5 be eliminated and a non-oplimised ORC approach be utillsed 
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In this simplified DRC approach, Step 2 is the most intensive process' requiring most resources We have 
developed two methodologies to accommodate the fact that some distributors wIll have more detailed data 
than others The first methodology uses detailed data available from those distributors that have such data 
and applies the data £ a spreadsheet model in order to calculate the IRC ol the assets The second method- 
ology has been developed in order to value the assets of those distributors that have minimal data Thus 
proxy'· approach is applied to distributors with limited technical asset data and distributors with no technical 

data. 

3.2 Discounted Cash Flow Methodoloav 

The Discounted Cash Flow (DCF) methodology of asset valuation I based on developing a financial model 01 
the electricity entity over a horizon peliod (typrcally 20 years) taking Into account the cuirent and future income 
stream potential of the assets and the assocdated costs The value of the assets B dete,mlned bycalculating 
the present Value of the prr#t dre,rn in wmerespects thisproces< can bellkened lothe Ev test described 
®Qi 

The DCF financial model is based on a specific income statement format compliant w,th GAAP and GAMAP 
b/adapled Tor pTactid use The components of themodet are as follows, 

Revenue 
The revenue Is composed of two main elements namely 

Electricity revenue from electricitysales, which is a factor / the numberof customers and the demand 
and consumption details. 
other revenue such as service charges, connection fees, subsidies, grants and capital contr,butloris 

Cost of Sales (COR) 

Cost of sales is the purchase price for bulk energy 
Revenue - Cost of Saies = Gross Marni·n 

22£211!le.Ement£11221 

operating expenses indude labour cost, maintenance and administrative costs and general expenses 

RERI.... 
The depreciation / the incremental decrease in book value of the assets based depreciated replacement val. 
les. 

Gross Margin - Opex - Depreciation = Net Profit beiore Interest and Tax (NPB!1 ) 
trl»•t 

Interest Is calculated on ex,sting loans directly associated with the exis'Ing assets as well as loans on luture 
assets 

Tax 

Thi Is the tax that the electricity entity will be subjected to. 

NeST - Interest - Tax = Net Operating Prom After Tax (NOPAT• 

The dinwted future stream of NOPAT is discounted at a sultable rate and summed to arrive at the present 
value (PV) of the Income stream that Is equal to the asset value of the business 

The DCF methodology as described is founded on forec/sting of Parameters and performance over a long 
penod and is of necessity riddled with uncertainty pallcularly w•en forecasting growth, delnan d patterns' tar- 
iffs and performance. This uncertainty can lend itself to abuse and manipulation and can make monitoring, 
regulation and control very difficult 
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These problems make the DCF methodology unsuitable for Anancial reporting, tax allowances and for tariff 
determination 

From the foregoing analysis it is tempting to dismis# the DCF approach altogether However, the DCF meth- 
odology can be adapted to provide a simple,et powerful and practical methodology to determine the fair com- 
pensationdue to thecurrent owners, intheformof shareholdings inthe REDs The shareholding of distribu 
tor /in a RED will be determined by the following formula· 

Shareholdi Value ng, - for &. r i 
lv,•Ji,I ®,01• Juir,b..B 

{1} 

Since the shareholding will be determined from the relative values of the assets, any revenue or cost elements 
common to all distributors within the RED (suchas bulk tariff) can be ignored. 

In the simplified DCF methodology developed by PB Power the assets are modelled as they would be in the 
RED once transter hasbeeneffecled Thus, standardised costs and tariffs per customer category can be ap 
plied to the financial model The ta/ffs should be based on cost refjective tanffs adj usted for subsides such 
as those lor rural and electrification customers In addition. adjustments for effects such as collection rates 
and non twhnical losses can easily be incorporated in the DCF. 

We fither assume thal the relative differences In demand growth over the horizon period are too difficult to 
model accurately and M most cases will be small enough to ignore 

Based on the above assumptions. the simplified DIFis composed of the following steps 

Step 1· Calibrate the methodology in terms of purpose, timing and basis of the valuation 

Step 2 Develop standardised customer categories within the RED C=(Cl,C2 .Cn) 

Step 3: Develop standardised cost rellective tariffs wing the RED T={Tl,72..Tn) 

Step 4 Adjust tariffs to account for subsidies based wilhin REED r={Tl'.TZ'...Tr') 

Step 5 Adjust to account for collection rates and non-technical losses 

Step 6 Develop standardised operating expenditure per customer category K={Kl,KI Kn) 

Step 7· Obtain age and condition profile of current assets 

Step 8 Obtain standard lifetimes tor assets 

Step 9 Develop a specific capital replacement programme for the distributor 

Step 10· Calculate the value of the assets where value = PV{PRIT} 

Step 11· Calculate the sharaholding using equation (1) 

This simplified DCF requires the development of Mandardised customer calegorl'I, cost retlect,ve tariffs, op- 
erating expenses andstandardised lifetimes of assets within the RED However, irl order to complete Step g. 
the age and condition of theassels are required as inthe case it thes,mplified DRC. Thus.thesimplified 
DC F requires the asset data from the simplified DRC although in somewhat less detall' 

3.3 Comear,son of DRO and DCF Meth®oloa,es for Sharehold,no Determinat,on 

Table 2 illustrates a comparison between the DRC and OCF methodokogies for the determination of the fair 
compensation to existing owners. 
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The two methodologies possess different strengths and weaknesses and are in fact complementary The 
DRC Is focused on providing a snapshot valuation of the ;wires' side while the DC F is focused on providing a 
valuation of the ·retair side ofthe distributor business Both aspects are important irl obtaining an overall 
valueofthebusiness Itisthussuggestedthatacombiationofthesetwomethodsbeusedtoobtainan 
overall valuation for fair compensation. 

I21!82_Cornoari80n between DRC and DCF methodolouies forshareholdinq determinalion 

Test Parameter Simplified DRC Simplified DC F 

Customer mix Nol considered Renects the income potential per cus 
tomer catego) 

Shortcoming 
Tariffs Not considered. Shortcoming Wines cost reflective tariffs 
Condition Reflected in depreciation Reflected £ depreciation and interest on 

capital replacement costs 
Ae- Refiected in depreciation Reflected in depreciation and interest on 

capital replacement "sts 
Future Capital Expansion Capital expansion not modelled Capital expansion nol modelled Shon 

Shi/coming coming 

Future Capital Replacement Capital replacement require- Ref•ected in depreciation and interest on 
ments are not modelled. capital replacement costs 

Locabon (R/raMUrban) Not considered. Shertcoming Ruraliurban effeds (including subsidies) 
are mod elled in tariffs and Opex 

Bulk tarif• Not Considered. Not a short- Considered 
cominc 

Load growth Not considered Shortcoming Not Considered Shortcoming 
Debts.Grants.Capital-Eon--CE-be-considered Can be considered 

bu ons- 
Utilisation Full util•gation assumed Short- Actual utillsation considered Reserve 

capacitv ignored, 
Losses (tech, non-tech. non, Not considered Considers losses 

-2.YEREL-•.212/2!ning 
Technical Specifications. Considered Largely,gnored 
Technology and Design em Shorteoming 

..24£4- 
Ope. Not considered Shortcoming Standard ised Ope/per customer cate- 

901. 

i._Ce"Litena 

In this paper we have described two key processes of EDI restructuring, namely Ringfenc•ng And Asset 
Vatualion of the electrical distribution entities and assets. 

The main drivers behind ringfencing have been discussed and the ringfencing options a•Q, lable have been 
presented. Two methods of asset valuation have bean out'ined namely the Deprecialed Replacement cost 
(D RC) and the Discounted Cash Flow (DCF> Methodologies. 

The optim,sid oRC approach may be appropiate jn the future for regulatory and tar,# setting pu,poses W,g 
not suitable for application in the current South Afr'Car[ ED' context The swiplified DIC meth/obgym ip 
propriate for the purposes Df financial reperting, tariff determination and determinatio n of tax allowances The 
sjmplifjed DRC provides a good measure of the val u e of the wires* side 01 the b usiness but does not reflect 
the value of the 'retail· side. 
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The DCF methodology does provide a good measure of the value of the •retail' side of the business The DCF 
methodology has inherent problems that make it unsuitable for use in financial reporting, tariff selig and the 
determination of tax allowances The simplified DCF is however a powerful yet practical approach that over- 
comes some of the inherent weaknesses in the simplified DRC approach for determination of fair compensa 
tion Thus for the delermination of falr compensation to existing owners we propose that a combination of 
the simplified DRC and simplified DC F methodologies be used 
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LIVE WORK MAINTENANCE PRACTICES: 
A DESCRIPTION OF THE DIFFERENT METHODS THAT ARE USED, THE RISKS 

INVOLVED AND THE BENEFITS TO BE DERIVED THEREOF 

Author & Presirrter: A T Senzani N Dip Electrical Engineering CHO 
Distribution Liue Worh Development Manager 

1 Introduction 

Live work involves maintenance, repair, building or construction work carried out on live and operational appa 
ratus using approved techniques and equipment It is the preferred method of maintenance where sys,em in_ 
legrity system rellabllity, and operating revenues are at a premiurn and removal of the 'Ircult from service Is 
not acceptable. L•ve work mayalso be beneficial in construction and storm damage repair Furthermore. it is 
necessary and unavoidable in some cases, such as strlnging over or under energized circuits or adjacent to 
parallel energized circuits 

2. Historical Notes 

Live work ls sometimes considered a recent development in the electrical power industry However, forerun. 
ners of modern Insulating tools made their appearance as far back as 1813 These Inilial tools were home. 
mide, Mde and bulky; st,Il, they launched the development of thi efficiant and refined tools that are used by 
utilities today These tools were first accepted for work on lines up 10 34 kV; however, many linemen were 
hesitant to perform live work at this voltage Because of this reluctance. many companies Milly restricted 
live work up 10 22 kV Linemen began to acquire confidence in performing live work when they realized that 
the tools always kept them at a safe distance from energlzed parts Restrictions were gradually relaxed, until 
by 1930 several utilities were permitting live work operations on 66 k\/ lines The permitted voltage limit soon 
rose to 110 kV. and in the late 1 930s the astonishing news was circulated thai an American West Coast line of 
220 k/ had been successfully worked energized At present I ive work is performed on voltages u p to 765kV 
transmission lines. 

LIve work was implemented rn Scuth Africa in the earjy 19706 

3. Live Working Methods 

There are three basic methods that are used in live working namely Gloving, Stick and Barehand Methods 

3.1 Gloving Method 

This is the method used In live working whereby live workers use Insulating gloves, sleeves as their primary 
personal protective equipment while wiring on live equipment Itls applicable to Distribution voltages 01 up 
to 33kV 

Insulating blankets, line hose. barriers are used as secondary protection to prevent electrical shock should 
Inadvertent citact with live equipment around the worker occur 

Insulating ladders, pla'forrns pedestal mounted ladders and aerial devices are used for access. 
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Figure 1. Gloving Method working from an Insulating Platform 

1 , 

f 

Figure 2. Gloving Method working from an Ingulating Aerial Device. 
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3.2 Stick Method 

Ttlls is the method used rn live working whereby live workers at ground potential or floating maintain a 
specified distance from live parts and carry out their work using lools that are attached to insulating poles or 
sticks. 

The workers relay mainly on the msulating integrity of the poles or sticks for their protedion and either work 
from the structure or use an insulating aerjal devlce for access, 

This method Is for practical purpose applicable to voltages up to 132kv 

1 

1 

Figure 3. Stick Method working from the structure 

3.3 Barehand Method 

This is the method used in live working whereby a live worker is in direcl contact with energlzed parts and 
separated from ground by al r and/or insulating equ ipment. Ba rehand work can be perfomed from an 
insulating ladder, insulating aerial device or helicopter. 

In this method conduct,ve clothing is used in the suit gloves socks and boots 

This method is applicable to ..Itages from 66kV and more 

191Pitift---24 1 

&1513 
Figure 4. Barehand Method working from the Insulating ladder 
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4. Risks Involved Irl LIve Working 

4.1 Electrocution. 

The major risk in performing live work is electrocution. This can be caused by 
a) Using a defective tool or equipment 
b) Deviation from the sale work procedure 
c) Encroaching on the safe working distance 

4.2 Height 

The other rlik thal live workers are exposed to Is fall,ng from heights. This can be caused by using 
defective access equipment such as. 
a) Laddm. 
b) Aerial device. 
c) Platforms 
d) Fall arrest system 

NOTE: National and international Standards and Specificat,on are available to guide us on ways to reduce 
these risks, 

5. Benefits / Live Work 

The benefits of live work are: 
a) Greater flexib,lity of Ma,nlenance Management 
b) Enhance the Quality of Power Supply 
c) Increase the ReliabilitY of the System 
d) Increase the Efficiency of the System 
e) Optimize the Generation Facilily 
f) Increase Turnover 
g) Reduce Operating and Maintenance Costs. 
h) Increase Safety of Operation 
i) Maintain Continuity of Service to Customers 
D Reduce the planned oulage maintenance 

6 Con.Jusion 

Live work has been practised in South Africa for more than 20 
years The standard of wark + as anywhere I the World if no• 
better. 

The national utility (Eskon is assoclated with Internation,al 
institutes such as EPRI (Electric Power Research Institute) P.* 
for the development 

This also helps the utility easily adopt new technology. 
Eskom 35 a National Utility and its customers have benefited A 
a I. from #e working s. lan anyone who implements it. 

7 References 

Eskom Operating Regulations for High Voltage Systems - 

ESKARAAG4. 

Eskom Standard for High Voltage Live Working - ESKASAARg. 
EPRI Live Working Application Guide -Version 1 1 
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Abstract 

Eskom has been measuing satisfaction regarding issues important to customers since 1994 A rainge of..r 
veys are conducted. each focussing on specific customer groups or segments and the frequencies of rr,•s- 
urement are either monthly, quarterly or annually 

This paper provides an overview of the various measures used In Elom, namely tlidesign, execition and 
most Importantly -the use of results in the business Examples of results, as well as action plans imple 
mented to address certain Issues, will be shared 

The objective of customer perception measurement in Eskom is to guide the development 01 appropriate K 
tion plans to improve se•ice. In orderto remain successful in the electric,tydisir,butlon industly In future ,t is 
essential to ensure that customers are satisfied with Ihe service rece,ved, 

1. Background 

Since 1 994 Eskom has designed and implemented severalcustomersatisfaction measurement tools The 
results of these perception studis Bre reported at all levels •thin the organisation. from Managernent Board 
level through to the Customer Service Areas within the various Regions, High-level results are used as Key 
Performance Indicators (KPIs) to track and measure performance in monthly reports together with other fac- 
tors such as technical, financial and human resources indicators 

2. Contentof Paper 

The paper starts off with some background regarding customer perception m general Il then provides infor- , 
nation regarding the use of the measures within Es'<om, together with some report,ng examples. Each of the 
various studies is explained in brief, with some high-Ieve' results provided. Lastly examples of action p•ins 
Implemented to address specific se/Ice aspects will be shared forexample the value f.r %*'" •:•.p/,gl 
designed to address negative perceptions about Pric'ng The paper ends with a summary and conclusion 

3. Customer Perception 

R might be 35ked why customer perception is Important and why this should be measured 

3.1. Basis of customer sallsfac•ln 

As indicated In Diagram 1 below, customer satisfaction is based upon customer expectations of whatto ex- 
pect versus custom er perceptions regarding the service actually received. As satisfaction sets n whin e,pe, 
tations are elther met or exceeded, the mal, f/Cus should be On holding down expectations to ,//„t,t •/,/•, 
thereby drivig up perceptions. 
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Qi@anMal 

Basis of customer satisfaction 

**23 .ac> e 
DISSATISFACmON SATISFACTION TOTAL SATSFACTION 

Per©epticns < E]/ect•ions Percepuors = Expeltions 

r==-1 FU-1 PerceR; 
Complaints Bad Rep. Ima. Con,nill 
Word of mouth Cl-torrm 

HOLD DOWN EXPECTATIONS 0 
0 DRIVE UP PERCEPTIONS 

Perceived customer satisfaction Is tle focusl 

3.2. Factors determining customer perce'tion 

Itis however Important to keep in mind that customer perception Is formed over time and is innuenced by vari. 
ous different factors A study conducted by JD Power & Associates. a utility in the US, indicated that cus 
tomer perception within their residential market is made up as follows: 
• Company image 40% 

• Price & Value 30% 

e po/er Quality & Reliability 17% 
• Billing & Payment 8% 

Cullome' Se.ice 5% 

When attempting to address and improve customer perceptions It is therefore important to keep the factors 
thal influence these perceptions in mind. It Is Interesting that company image' price and power quality made 
up almost 90% of the overall perception of the above utili". 

3.3. Importanceof serikeexcallence 

The importance of service excellence has been proven in a research study completed early 2002 by the Insti- 
lute of Customer Service in the UK. This study found that: 
Service exoellence = Reputation = increased Profits 

These findings were based on focus groups and Interviews conducled with managers from various orgarlisa- 
lions in both the public a nd private sector Customers were requested to identify com panics that had a repu 
tation for excellent or poor se/Ice. These organisabons were evaluated In terms of relat,ve size. productivity 
and profitability It was found that Ihose organisations with a better reputalion had a much better profitability 
(74%). 
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The jmportance of delaing excelent service in order to increase prolitabiJity m summarjsed in the key find- ings below 

• Reputat on aftracls cu stomers 
• Repu'll M based In experience rather than image 

Customers say that service excellence is about being easy to do business with. This involves delivering 
prom ses, providing a personal Much. going the extra m rle and resoling problems weig. 
3.4. Factors influencing customer perce/tion negallv'll 

When analysing customer satislaction results, It is furthermore importan! to take note that there ara se,Gral 
factors that could lead to a decline. The flrst ca use that comes to mind is worse servie other delivery. but there are factors as well, namely 
• Improved servie of other companias yourcustomer deals with 
• Increased customer expectations in terms of senv•ce delivery (teday customers expect much more in terms 

of service delivery than a few years ago) 
• Low staff morale andnegativity 
0 changes in the way that service is delivered (initially thlls will have a negative impact until staff a / cus. 

timers adapt to tha change). 

4. Customer Survevs in Eskom 

The following surveys have been designed and implemented within Eskom 
• MaxiCare/ PreCara 

o This studytracks the trend of various service aspects on a monthly basis 
Enhanced MaxiCaret PreCare 

o Thi study is more rellective of the absolute level of customer satisfaction, as it measures both 
importance and pedormance regarding more detailed service aspects 

Ke•Care 
o This measurement is based on tha enhanced methodology and targets Eskom's key customers 

Calleare and Executive Action Team (EAT) 
o This measurement target customers who phoned the contact centres and highlights the 'customer 

interface mmus the follow-up ser,ice. 
NI/Care and GenCare 

. o These tools melm the service of the Transmission group in Eskom to the Distrib/tien and Gen- 
eration groups respectively 

4.1. Valueof Eskom's measurementtoo& 

The value and benefit of the measurieman¢ tools ara as folJows· 
• The tools have been designed spec,•cally for Eskom with the assistance of cons„Itants. •, 

. It prowdes an independent measurement of customer perceptions 
• It measures those service aspects that are most important to customers 
• The regular measurements allow for the trend to be monitored 
• It provides results by Customer Service Area and customer categol (segme/) to use as key Perfo• 

ance Indicator (KPI) at the lowest level and at Eskom fever for the higher level KPIs 
• A specific database and repo'Ing ./.mhave been developed that provides invaluable history 
• Analyses of results assist m delmking phorilies fwimpmving customer signice 

The ingluments are adaptable over iime to ensure it remains valid 
• 11 is cost e#ective: as no royalty fees are, payable and contraots afe one year contracts with research 

houses are entered into for fieldwork and capluring 
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4.2. How survels are designed and conducted 

The broad process followed for the development of the measurement tools are outlined below 
Design 

o The tools are designed specifically for Eskom by the Strategic Marketing Intelligence Depa/ment 
with assjstance of r/nsultants 

o Irl-depth interviews with customers regarding the needs in terms of service del jvery form the basis 
of the questionnaires. 

o The requirements of the business are also taken into account by means of workshops/ interviews 
with relevant managers and front-hne 'aff before finans,ng quest,onnairIs. 

o Theinitial questionnaire E designed from above mentioned Input and an initial sur,ey conducted 
with a repre:entative sampleof customers 

o Statistical analys/of the data from this init,al survey Is done in order to flnalize the questionnaire 
that it used for regular measurements 

o The database, capturing and reporting system is designed and maintained by Esl<om's IT capabll 
ily (Ar,via). 

Meas urement 
o Fieldwork and capturing is contracted out to a research house in order to maintain independence. 
o Slrategic Marketing Intelligence analyses and reports the results to the organisation. 

Update 
O The tools are updated over lime to ensure that the tools remaln valid ina changing environment 

4.3. Useof thecustomersatisfactionsu/evs 

Firstly the results of the various customer satisfaction surveys are used as Key Pedormance Indicator in 
monthly business meetings at area, regional and national levels. Results are monitoredand discussed In or- 
der to decide on action plans to correct negat/e trends, both at regional and national level Detailed customer 
comments and customer requesls for follow ups are sent to line managers 

Furthennore results are a component of indexes that form the basis of performance bonus allocations, namely 
the Eskom Board Sustainability Index and the Distr,bullon Customer Service Index. Within thase Indexes 
each measurement tool has a specific weight and specific targets are sat to achieve, based on historic results. 

5. MaxiCare and PraCare 

The Ma£are and PreCare tools have been implemented and conducted on a monthly basis since March 
1994. 

5.1. Segments measured 

Ma,!Cam measures the perception of established direct Esl(orn customers with various ongoing service is- 
sues The customer catego/os (segments) measured are Agnculture. Industry (both Technical and Adminis- 
trative interfaces with each company). Commercial (same interfaces as for Industry) and Res/ential Prepaid 
Townships and Residential Directly Billed Townships. 

P.•C•m measures the perception of newly electr'fled lustomers or those who have changed their contracts 
with Eskom and had work done on their premises These quastionna,res focus on the process of getling con- 
ne/ed and the work being done. rather than ongoing service aspects. The customer categories measured 
are Residential (newly electrified townships) and Agiculturd Industly Commercid, 

5.2. Maasurament methodologv 

Tamhonic intervi?ws are conducted within the Agiculture, Industry and Commercial segrnents Custorner 
details a re down loaded from the Eskom customer database Per C ustomer Ser·vice Area ( lo„est geographic 
level reported) 
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The interviewer5 select the sample of customers to interview from these lists. Once the customer/ cornpany is 
phoned, the co/ect person who has contact •th Eskom is identified for,nterv,ewing purposes 

Pers,nal interviews are conducted within the Residential Townships, due to the low Incidence of telephones 
In order to make this practical each of the Custom er Se{vice Areas nom,nates six townships to be measured 
These townships are divided into three groups each group being interviewed once per quarter. The inter- 
viewers travel to the selected townships and once within the tom, selects specific households to interview 
Care is taken to spread inter,lews throughout the township Once a household is selected, the interv,ev,er 
identifies the head of the household who makes decisions regarding electricity to conduct the Interview v,•ith. 

Normal research back-checking and editing procedures are followed before the data is captured on to 
Eskom's system (hat is Tnstalled / the research house 

5.3. Sampling strategy 

The sampling strategy was designed by a statistician and is based on Control Chart Theory, Implying that 
small samples are used at the lowest level, but that regular measurements need to be conducted and the 
irend needs to be mor;tored over time lo identify irregularities 

For the telephonle Interviews sample Slzes at the lowest level are 5 interviews per month per areas. pl .... 
tomersegment. Forthe Residentialseg ment where personal intemiews arecondimed. the samples,ze is ten 
perlownship permonth Forthe MaxiCare and PreCaremeasuresalone Eskom conducts roughly 6 600 tel 
phonicand 6 000 personal inte.iews peryear 

5.4. Questionnaires 

Customers rate Eskom on about teri service statements, using a 10-point scale, where 10 is excellent and 1 
veQ poor. Examples of the statements are: 
• ·'Accounts from Eskom are accurate" 

• ·Eskom electic;ly has minimal interruptions'" 
"Eskom informs you In advance of planned supply interruptions· 

Thereafter customers are asked "ddll down questions regarding those aspecls rated the lowest. in order to 
get information as ' why these aspects were rated low Furthermore customers are asked an open-ended 
question as to what Eskom could do to improve its service. 

5.5 Reporting 

Resulh; are reported to management in spreadsheet and graphic format at various levels /detail Reports 
listing,he comments made by customers. as well as the details of th05/ customers who need to be contacted, 
areprovidedaswell 

6· Enhanced MaxiCareand PreCare 

As mentioned, the tools are revised every few years to ensure it remains valid. Since the monthly Wax,Care 
and PreCare study was introduced in 1994. there was an improvement in customer satisfaction models inter- 
nalionally Fu/hermore there were changes In the industry In terms of a greater emphasis on a serics cul 
tureand new and renned customerneeds It was deemednecessa•toenhancetheexistingtools in 1999 to 
ensure more deta•led, actknable results and to keep l,P with the changes 

6.1 Ovarview * enhanced mea/N' 

The enhanced measure is a more detailed measure than the ong,nal measure and differs In the following 
ways. 
• l uses an emetional scale where customers use words to rate each of the service aspects 
' Cuslomers rate both the importance and the padoml ance of each of the service statements 

Calculations are done by using statistically detemnined numeric values that are linked to each d the 
words in the scale 
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• The % delivery on each service aspect is calculated where 100% indicates that customer expectations 
were exactly met 

• Results are plotted on a senice quality action matrix, indicaled Diagram 2 below. 
• Thetolaequality,ndex(TQI) jscalculated, indicatedthe weighted. deliveryoverall 
• Since the year 2000 to date measurements have been conducted once per year, with a total of 6 500 in- 

terviews per measure. 
o Thequestionnairescon/stolabout 305tatementsthalcustomer8havetoratetwice(impo/anceand per 

formanie) 

WG'am-2 

Service Quality Action Matrix 

KPI : Total Quality Index (%) 

H 

Oproltunityfor Ma.•qualily 
oFscrvi•e 

C[ e.ciage) (C•·[chulie) 
Dellier,/ 

1.6% 
Icrforin•ncr 1/p prl••rily t. 

Lou·erprierily fl, (Itemr,lial 
ilcms Action) 

Medm• 

Imp,irlanc• toc•stomer 

7. Ke/are 

Keylare is based on the enhanced MaxiCare methodology and measures the satisfaction of Eskom's key 
customars, of which there are about 120 The tool was designed and implemented in 1996 and then eli- 
hancad and updated in 2000. The survey has been condfted annually up to 2001 and monthly since Janu 
ary 2002 Telephonic intenlews are conducted at three interfaces at each plant. namely: 
• General Manager 
• Engineering 
• Acecunbng. t: 
As these key costomers rece* personalised se/ice from a specific Eskom Key Customer Executive, results 
are repolled per custo,ner. if permission Is granted by the customer 

7.1. Ouattonnaires 

Key Customers rate the importance of va•lous aspects of Eskom's service on about 10 to 14 statements 
Customers are requested to elaborate on low ratings given and everyone Is asked lo recommend what Eskom 
can do to improve its service 

Examples of statements in these questionna•res are 
I General Manager (strategic intedace) 

o How reliable Eskom is as business partner 
o Howwell Eskom treats your company as 10,9-term pa/ner in its business planning 
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• Engineering (technical intedace) 

o How well Eskom'squalityotsupply meets the agreed standard 
o How well Eskom understands the effect of unstable supply on your business 

• Accounting (accounts intl'ace) 

o Theextent to which Eskom ensures that statements are clear and detailed enough to meet our 
requirements 

0 Howefficiently Eskomdealswithyouraccounlquenes 

8. Callcareand Executive Action Team (EAT) 

The CalICare and Execulive Action Team (EAT) measurement instruments were designed and Implemented 
in 2001. Thistoolmeasuresthesat,sfaction of customers with Ihe se/ke received from the Contact Centres 
and EAT, as well as the follow-up service to resolve the query The EAT isa deskat Eskim'shead alice that 
deals with all escalated queries and those queries directed at the Executive Director·5 office. 

Quarterly measurements are conducted, although fieldwork 's spread evenly throughout the quarter. The list 
of customers who phoned the contact centres and EAT in Ihe previous week is downloaded and used for sam 
pling purposes every week. A total of 200 interviews for each of Es kim's 7 Contact Centres and 50 interviews 
for EAT is conducted e•ery quarter The sample is ProPortional ly spread across the type of interaction logged 
to ensure that individual Contact Centres receive feedback on /1 types of queries handled 

Detailed results are reported to each of the Contact Centres to analyge and don upon It is also umponant to 
keep in mind that the follow up service is also rated and impacts greatly on how lhe customer experiences the 
service received via the Contact Centre Itislherefor important to reporl results to al departmants Involved m 
tollow,ng up requests logged by the Contact Centre. 

8.1. Questionnaire 

Customers rate various service aspects. using the 10-Point scale as inthe inonthly Max,Caretool Customers 
rate the service received in three separate secdons, namely: 

Contact Centre service delivery 

• Follow.up ser,ke delivery 
• Overall service deliveg 

As with the other tools customers are asked to comment on low ratings and to recominend what could be 
done to improve sen•ice. 

0. Examplesof actionplans 

Results from the customer satisfaction surveys ara used by the business to identify which aspects of service , 
need to be improved It also assists in the prioritisation of actions plans, and once in,plemented the success 
of the Intervention can be tracked by means of the trend in satisfaction results regarding thal specific se,vice 
aspect. 

It is however imponant to keep in mind that oustomer Perceptions do not change immediately, and one good 
e/perience will not counteract a long period of bad experiences immediately The successes of inte/entions 
are therefore not necess//ly Immediately noticeable in the results There might also not be a direct •orrell- 
tion between an intervention and the results, as there are many factors influencing customer perceptions 

9.1. Action plans per main service asnect taedrock Factorl 

On the following pages a Ilst of improvements in service that Eskom has made to addrs specific aspects of 
se.Ice 
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Service Aspect Improvement implemented 
Quality of Supply Eng,neering is becoming involved in analysing results and identifying ac 

lion plans. Pilot studie, of speck problem' lines are being done to deter- 
mine the factors that •nfluence performance and how it could be improved 

Outage Management An outage management system that allows tor outages to be 
tracked and managed better Cusbmers can log onto Eskom's 
CSOnline website and get details / scheduled outages in their area 

Mobile Data Terminals have been installed to assist with feedback 
from frontline staff back to the Works Management Centre and Con- 
tact Centre to indicate progress on faults being fixed 

Accounts Payment via 3rd party collectors (EasyPay, Post Omme) to fac,litate 
easier more convenient payment options 

New bill format introduced 
Communication Contact Centre CRM improvements made to increase the service levels, 

as thi is the main intedace with customers 

Improved answering service to facilitate improved interactions 

Balance enquires via Interactive Voice Response 

SMS interaction chan,nels for outage notification and payment re- 
minders. 

• Workforce management process to schedule resources to meet 
forecasted workloads on a national basis, 

Outbound dialing process introduced where customers are phoned 
bv the system and connected to the agent when thev anIwer 

9.2. E,ample of acamonianto address pfr•¥Ftions 

"Value for Money Campaign" 

The purpose of this sectior, is lo give some details of a national action plan that was designed and imple- 
mented to address a specific semce aspect that customers rated low in the measurement tools described, 
namely the ·Value for Money campaign 

Analysis of customer sallsfact,on ratillgs and commentg made by customers indicated that customers are 
unhappy with the price of electricity and do not perceive to be receiving value for money. 

A campaign was designed to communicate facts regard•ng elear,/ty pricing b front-line staff and directly 
billed cu 5tomers The campaign provides educational information regarding the following: 
• Eskoms price of electricity compared to international electricity prices 

Price of electricity versus those of other energy sources 

Information regarding aspects that can influence quality of supply. such as fires or lighting anywhere 
along the lines 

Front-line staff received a box containing the facts. as well as vouchers that could be redeemed The mei- 
sages to billed customers are being communicated via pr Inted advertisements in specialised publications tar. 
geted at specific markets and in the bills 
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"....immm 

In summary the following points are made: 
• Eskom has many years of experience with customer measurement surveys 
• Perception regults are difficult to analy/e and report kline management 
• As p......are changed over time! little correlation is found between acbons and survey results in the 

shoA term. 

• Themajorbenefitoftheme/surementsisinthetrendfeedbackandtheconfirmingofareasforaction 
• His however important to understand the rating scales. how customers use these and the main messages 

communicated via these surveys 

• Buy-in from line management is 85sent,gl. as results form part of Key Performance Indicators and results 
have to be actioned, ele the measurement will be of little or rio value 

I 
-1-4 

|Lea Theron • 

107 



•Mi;• lath Tech'IN Meating Proceading,2002, . i Undertaings(authern Africa) -7.b -All //Kh•a#Municipality in Upinglon.•.,• /** $4- 

ONLINE BULK METERING AND BILLING TO IMPROVE SERVICE DELIVERV 
AND REVENUE COLLECTION 

By Kobus van den Berg 
Ant City Electrical Engineer 

Mangaung Local Municipality C Bloemlontein, South Africa) 

1. Introduction 

The larger bulk consumers contribute a major part of the revenue stream of most electricity utilities These 
consumers need specW attention and service arrangements In a new /Jectruc,ty distr)buljor, djspensation 
these customers will have ta be handled ina more professional way to ensure better senice to the customer 
as well as mom emctive revenue collecnon Value-added prnducts and services need to ba incorporated into 
the service package of these customers These customers however constitute a variety .1 customer g roups 
and requirements. A 'Lone service suits atl is not a business approach to suit /11 customers. The needs and 
requirements of each of these customers will have to be determined individually and a service compiled to suit 
particular requirements One of the areas where service improvement can be accomplished I by upgrading 
the metering system to provide more Information b managerial purposes 

2. Automated Meter Readine i AMR). 

AMR is in shad an intelligent meter that can be read automatically (remotely) via some communication me- 
dium AMR is not a new concept at all According to the authoritive Scotl report on AMR deployments across 
the world, 43,8 million melers in 5381 projects are in operation. Radio m the preferred communication me. 
dium but power hne communrcation Es rapidly gaining ground. 

The decjsion to use AMR by mae uillitia have been taken for reasons other than return on investment 121 
Most users want an accurate bill. fair price and reliable service[2] In deploying AMR one thus have to make 
very sure what the reasons and cost for such a system would be Value must be added to the service delivery 
and the customer should realize and use the addlonal smices to be cost effective. 

Most uti lities realize that especially with more compticated tanf structures, profeling information will be required 
for larger customers. AMR can be used to provide that information The main issue however remains nam* 
-How do we present and manage the data that we cojjecl via AMR syslems?· It will have to be co nverted to 
useful straightforward Infounation that can be interpreted by the customer The next few sections will thus 
cover the management possibilities and some technicalities of AMR 

3. Emerging standards 

Tile bulk maturing arena is largely based on proprietary protocol standards beleer the meter and remote 
metermg equipment, This normally impjjes thaf one should implement a reading system thal can communicate 
via different protocols to the d,tferent brands of meters installed. A working group C NRS 071) is current!7 be- 
ing established b standardize the bulk meter protocol in the RSA The proposed standard is the emerging 
DLMS standard developed In Europe Although not many meters arecurrer,tly available with this protocol im- 
plemented it should become more readily available in the near future 

4. Data communication 'vatems 

Most electronic bulk eledricity meters can communlcate with computer systems via the optical port for setup 
and data recovery Options on most of the meters allow the addition of a standard serial port to be used for 
external data commurication, systems The serial port can be connected to a modem to enable remote com- 
puter systems to interro{late the meter via a number 01 different communic/t,on media, The communication 
system used to interrogate the meter B le marn cost factor as far as the equipment is concerned One can 
use a variety of systems like the Internet. WANS, LANs, PST N, cell phone, fibre optics and radio networks to 
read le meter These technologies are / available depend•ng on where the melaris located. 
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The issue to be addressed however is the cost and availability of a particular medium Because the bulk Con 
sumersnorma]Jyalso representthe larger electricity accounts the cost of the communicabon medjun) is proba- 
bly not as critical as in the case of a small consumer 
In the Mangaung example, GSM systerns are used duetothe faet that It is available throughoutthe service 
area C /oembntein, Botshabel and therestof the Southern Free State) andthe costroasonabl. It wasthus 
not necessa• to create any infrastructure. 

5. Internet services 

Once /JI the datais conected jr should be converted to informabon. The source and forfiet of this infor,r}ation 
ie critical. Most of the electicity customers are not specialists on the Intricacies of tariffs The bottom line for 
themn Is the cost of the service One thus has to ensure thal information is made available in a fo,mal suitable 
for a particular customef. Most oustomi refer the accou* to the clerk at the commercia[ d•vision where the 
main function is hopefully to pay the account. 

The Internet provides an ideal vehicle to distribute Information to / the releval consumers by rn akirl,; detail 
information available under a paSSWOrd protection system to a||OW a pa/lcular custon. 20 view h. me#r,ng 
and billing data. 

A number of suppliers offer this 5ervice They thus read the meters and prov/e the infrastructure to dis,>taY 
meter and bililng data on a website The customer can decide what mforma[,on 8 required and is able to 
download relevant consumption data W fu/her analysis If the customer has the necessary knowledgeable 
peopje ava,Jable, the consumption can be managed Many companies make use of third party or head office 
based energy managers and the information on thi net 'S an ideal med,wi to make the inform/on accessn 
ble to all interested parties This function car' however also be Provided on the utilit¥ s own web server as part 
of an integrated Inbrmaton semw 1/ all customers 

6. AMR software available 

Web sonware as well as a suite of accompanying softwareis aviai'Able in South .Africa to pe,form the AMR 
funct,ons Thissoftgarecanprov,dethe following functions namely· 
A) Read meters at pre determined times 
B) Store inform/lon on a industfy standard database ( thus access,ble to all standard softwarl pack- 

ages) 
C) Mater database and management 
D) Provide tariff comparison functionality 
E) Generate various reports 
F) Provide profiles, trends and graphs ( refer to figure 1 ) 
C) · Pro/de customer access to meter and billing data via the Internet 
H) Provide alarm and SMS notification functions 
D Automatically send customer repons via email 
4 Provide power quality reports if connected to the relevant monitoring equfpment j 
Kj Provide billing Information 
L) Pm/de download files to customer 

. 
FIgure 1: Internet based load 1 - - ··-- * - ..=2 1- 
21!ZI W.ekly'.,API, g•winGE:E™EEF • 

j 

fl 
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7. Clazies of Customers 

The Mangaung area $ not a highly industrialized region This implies that the bulk consumers are a mixture of 
various ent,tles, each with it's own requirements namely. 

A) Office buildings 
B> Educational institutions 
C) Govemmeflt buildfngs 
D) Factories 
E) Shopping Mails 
F) Holiday rising 
G) Service providers e g water supply pumps 

The specific need of each one of these groups s currently being analyzed to enable the utility to offer them 
service package and managernent information to suit the particular clients need A more Naborate nme of use 
tariff will also be available to pass the energy management possibilities of the Eskom Megaflex tariff on to the 
customers By doing this, the larger customers 9 contribute towards the utility s demand management ef- 
forts. 

8. Customer service package 

To improve the customer service and add value to the AMR functionality the following service package Is pro- 
posed. 

A) Metering information online, 
B> Direct access to a person who will be responsible for that particularaccounl 
C) Frequent visits by the account manager: 
D) Tariff consu]Iation and support (access to standard as well as negotiated tariffs), 
E) Energy management consultation, 
F) E-mail complaints facility 
G) Online billing information: 
H} Onbne paymenl (Internet or bank transfer): 
i) % Discount incentive for early payment. 

9. Online billing 

The Internet based software will generate an accumulating bill ranging from the first billing day up tole cur 
rent day Thecustomer will thusbeable to mon,torthe billas,tisbeing generated everyday Atthe end & a 
particular mon/h the bill will be compiled for that month and the customer can either direclly download the final 
bill orit will be e.ma,led to him The customer is expected lo pay thts bill via the Internet bankilig services or 
by direct bank trans/er A paper bill will thus not be ser,t To make the project viable the customer is expected 
to settle his bill before the Eskom account has to be paid by the distlbutor- Within 10 days after billing has 
laken place, the distributor thus pays Eskom with the revenue collected from the end users and does not have 
to carry the burden of Interest on money nit collected yet 

Floure 2: Tvpical bill generated onan Internet based Imem 

Account Num. 
Customer- XYZ nr•n 

ber: 8. g oate: •33116419 

From 2001-09·01 00:00:00.0 to 2001·10-01 00:00:00.0 
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Electricitv 

7ai;I Descriptia,1 R.'Ing Units Ratel'J Amount 

Basic 2.00Dmo ath 206 0000 R206.00 

1 ODOM 1+SEP 
MD 5257 453kVA 

2001 10.15 43.5500 R228962.11 

13361006 23<Wh 
Consuinptici 99'00041 on 305 2583259375kWh E/200. 01240 R320324.16 

Sub Total R549492.27 

Total before vII: R549492.27 
VAT(14.096): R76928.91 

Total: R626421 18 

Inthis project Mangaung willensurethatthelargercustomaireceivepreferent,altreatmint Byimprovingthe 
customer smlce at this level one will be abJeto respond M the requirements of these customers as well as be 
in a position to mon,tor and manage a large percentage or the revenue stream due to electricity sales. Stan- 
dard munfc,pa• procedures do not provide Jmprovid Se/ke Devels for Ihesi customers 

10. Financial implications 

A) Interest due to long billing cycle 
The 100 largercustomers inthe Mangaung area are responsible foratleast 30% of therevenuecol- 
lected for eieclric,ty sales each year. Normally these customers are billed and they only need to pay 
this bill by the 15• of the following month ie. 6Weeks after the billing date The Eskom bill Is normally 
due wjfhm 10 da,s of the billing date M unidpalitles only expect consumers to pay 4 weeks after Iha 
Eskom account is due for payment. This mangement Mplies that the munlcipality effeclively pays 
interest on thls outstanding amount fort weeks at a time or 12 months of the /ar At a 10% interest 
rale this boils down to the fact that a significant amount is wasted In Interest each year 

B) Metering cost 
The cost of the metering system Is 67000 per meter equipped with a GSM modem The capital ex. 
pend,ture for this project will be the establishment of the metenng infrastructure internet link. data- 
base and web semi plus the aPPrOPriate OPerating Systems and application software The opera. 
t,onal expenses will Mude Internet as well as GSM airtime costs 

· The equivalent AMR services from a third party would cost in the region R200 per meter per month 
depending on the meter reading requirements The addlt,onal capital experld,ture to establish the web 
and database servers is thus well worth the cost because it /50 se/es the pulposed of connecting 
the ut,lity to the Internet as well as creating management louis 10 Store and report on consumption 
data. These servers would have been necessary In any case and can thus be seen as a general up- 
grading of the IT system within the utility. 

The questions that need to be answered are ' What financial gain does the utility get from this whole 
effort and who pays for the service?· There are a number of areas where the system will result in a 
financial gain One can firstly assume that each CUStomer has to pay for the se,vice. •I Ime,mp•e- 
mentations the larger customers are willing to pay for the access to the information The operational 
cost for the system can thus be recovered· The customer receives valuable information t. I. able hwa 
to manage his energy consumption The ullility gains from the Interest saved as wall e s revenue col- 
leclion effic,ency If the total pr®esS resu|ts Ill a saVIng in energy Supply cost ther, th,i elin wil I be a 
win-win situation 

As far as the capital cost is concerned one would in any case have to install a bulk meter / the Gus 
tomers premises and the customer pays for this meter as well 
In the Mangaung business model the introduction of Ihis service will not be for the ac/ou nl of the cus 
brier but be funded from the Savings realized by a shorter billing cycle and higher revenue cellec.n 
level 
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11. Improvedcustomersemle 

The advantage / the improved customer service cab be seen as: 
A) Customer knows what is happening with his bill and consumption. 
8) Can check tariff information, 
C) Can take steps to manage his electriaty costs 
D} Has direct access to support personnel within distributor 
E) Can expect pl•erent' customerse•ice. 

12. Improved 'Mvice management 

A) Sales and maturing data available online to all service departments i.e. systems operation, planning 
revenue collection, revenue protection as well as the metering sections. 

B) Meter is monitored on a daily basis Frequent inspections are thus not required / these locatons. 
Software alarmscanbe used to ale/ supplierif anyun-acceptable readingsareencountered 

C} Different tariffs can be modeled very easily to verify customer tariff efficiency 
D1 The electricity distribitor Will have direct access to the consumption and billing information of an im 

portant group of customers who are contributInga large % of the annual revenue of the utility 

13. Conclusion 

Following from the Investigation and process so far the following conclusions can be made 
A) Larger customers contribute a significant % of sales revenue; 
83 Se.,ce to these customers needs improvement. 
C) Online Infoiniabon on metering and billing data can improve customer's capabilily to manage his con- 

sumption. 
D) The infrastrucIL,ra to enable information management can be outsourced or created internally depend- 

ing on the business plan. 
E) A shorter billing cycle can save a large amount of interest to the distributor and can partially be used 

to finance a better service to the customers 

F) Online meter reading and mon,loing can simplify revenue protect,on procedures significantly. 
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CONNECTING PERFORMANCE SPECIFICATIONS AND POWER DISTRIBUTION 
CODES OF PRACTICE 

jaco van Heerden Pr. Eng. - Distribution Technology. NETFA 

Introduction: 

V,flth the advent ol the 2001 Edition of the Code of Practice SABS 0142-1, a new dispensation was estab- 
lished for Component Suppliers and for Manufacturers of Mlotor Control Centres. In a similar way, prominence 
is given to surge protection in low voltage applications The introduction of systems earthing into the Code. 
which traditionally has concentrated on thle LV fixed electrical Installation serves as an indicator to what extent 
power ret,culat on and fixed installations and controt systems are nterlinked 

The draft Code of Practice for Power Installations to be referred to as SABS 0142-2, was a natural extension 
to connect the power distribution codes of practice and the respectivecomponents together Specifiers, mani 
facturers, suppliers, Installers and users are increasigly offe,ed the opportunity to get a grasp of the inte. 
grated nature of the distribution. ret,culation, fixed installations and control 5ystems 

An or/8/v approach toward nerfirmance improvement of MCC·s 

The decision to manufacture a distribution board ora motor cont* centre will soon reguire dedicated skills 
and knowledge of the applicable safety and perfom•ance specifications in use in South Africa The decision 
further needs to be backed up by detailed development and type.testing programs to bring about an power 
circuit sylem which can perform to designed shon-clrcult temperature-rise, surge protection and environ 
mental conditions. 

The new requirements of SABS 0142-1 make It no more possible for anyone to simply judge an ASSEMBLY 
on Its phys'cal appearance alone Inlernatinally Il is accepted that temperature-rise limits and short-circuit 
withstand strength can only be confirmed by subject,ng an ASSEMBLY to type-tests as prescribed by SABS 
lEC 60439-1 'LV Switchgear and Controlgear ASSEMBLIES 

Over the past more than two decades, scores of ASSE'v'BLIES have been tested in one form or ano ther 
Manufacturers wereoften moreinterested incertain aspects of atest programme andless ornone inothers It 
was decided by the SABS 1473-1 Working Group that a uniform test program as prescribed by SABS IEC 
60439-1 should be performed on all ASSEMBLIES Of 10 '<A and higher. short-circuit rating This would ulti 
mately be the only way to compare pe,formance of different models when a decision needs to be made on a 
set of Intricate sm„e and client requirements 

As from 1 January 2002. ASSEMBLIES tested to some Selected type-tests, will be referred to as 'Specially 
tested ASSEMBLIES· Such test reports will enable Manufacturers to comply with the minimum requirements 
for distribution boards ,n accordance with SABS 0142.1 Specific rules have been compiled against which 
deivations <of the specially tested sample) can be con,(ructed. Persons will be trained to apply the rules and 
declare that the der,vaton will perimm in accordance with the outcome of the short-circult tests performed in 
1he sample. 

It is er,v,saged tbat the trained person for asse„mint of ASSEMBLIES of 10 kA and above w,•l be called AS- 
SEIvlilY Assessors For distribution boards below 10 kA. trained persons v,111 be called Distributron board 
evaluators The trained persons will submit a C|earance rePort to the Accredited Person who,Wimy d be 
responsible to issue a Certificale Of Compliance for the ASSEMBLY. 

Specifiers, Manufacturers and users are urged to carefully study the implications of SABS 0142-1:2001 
Amendment 1 will provide specific Information m thrs regard Decisive action needs to be laken how the 
changes should best be managed and Implemented 
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A Code for power Installations above 1 kV from the point of suppl¥ 

The mosaic DI power distribution codes of practice supported by performance specificatfuns rs takfng form with 
development of a code of practice for power installations above 1 kV from the point of supply This segrnent in 
the mosaic has up to now been le# wida open tor any party to design. construe and commission. Users were 
left on their own to iudge whether the standard of design and workmanship is safe and whether the installation 
win perform 

The proposed Code is Riot aimed for use by licen wes of the NER but mainly for use by their Customers who 
receives I supply of morethan 1 kV at their point of control It is equaliy applicable to step-up / step-down in. 
stallations often found oil larms The attached sketch provides inlight in the area 61 application for the pro- 
posed Code of Practice. 

Salaty of the jnsia)Jatwon is first and bremosi Contractors and their employed designers need lo rethink in fu 
lure whether they are competent to undertake work of this nature A Certificate of Compliance must be signed 
by the Contraaor and his ECSA Registered Competent Person This code of practice main purpose will be to 
re-establish the importance of applying expert knowledge in the lield of medium an(d high voltage distribution 
systems. 

Portable earthing gear performance established and qualified 

Portable earthing gear has long been a box full of brightly coloured sleeved conductors and funny attach- 
ments Pedormance of the arrangement was neverchalleng/. Few persons hasseen the devastating effects 
of such a system when ralled upon to protect workmen on a busbarsystem. 

It is now possible to insist on approved performance' of the system by testing the portable earthing gear to 
SABS 1934. The test methods are based on the SABS IEC 61230 spec,fication with an exua restriction thai 
the calculated end temperafure of the cables shalt not exceed 250 'C after 1 second of a shorkircuk con/1- 
tion 

Future adoption of NRS 034 and NRS 048 as SABS Codes of Practice 

The mosaic will be further developed with proposed adoption of the NRS 034 and NRS 048 specifications as 
SABS Codes of Practice Development work in the respective fields 01 Power distribution and supply of electri. 
cal energy is gradually bringing about a better understanding amongst the specifiers. manufacturers, instal(ers 
and users how the respective parts of the power distribution system interlink with each other The process of 
compil•ng standards and more Important of usng those standards, must be filtered down to all levels of each 
organization. 

Users of Applicable Itandards 

Large(ndus-1 m .· 

r- --- -/r333* 
My complexes I · 5 . 

. „J- 1. Nll'; 

Farms 1 . 
" 

LV Complexah 

Cities L 
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Powerllne Communication; 

By 
Charles Kuun Bic MBA 

Head: Electronic iel,im 
Tihwane Metropolitan Municipality 

What is Powerline Communication IPLCZ 

• Provi.ion of Telecommunication Services over the existing 220v power grid 
Voice, Data and high speed Internet ne•ork 
Low cost compared to other telecommunication systems 
A pmven mature technology being rolled out in morethan 60 countries since start in 2001. 
A strategic opportunity for new revenue for Electricity Utilittes 

Typical Conflouration 

Ilouse APA 45 0 
3 r APA 45i -Vore • APA450-Vok 

, Ii'llor{ Introller 
Apl d o 11Ol5e APM ·15i 

3 x APA 45 • -Voice AP.\ 15 0 V"e 

Omer Block Transformer 
10 r AP,1 151 AP M 45 0 

10 x APA 15 #Voice Master Controller 
Indoo, Controller 3 x APA 45 1 

3 x APA 45 ,Voice APM 451 

Powerline Communication Svstem 

Telecom• 
net,ric,k' 

Ten-els PLC •1¢100, system Pl C [-** :33. 
11:= >4 

ca. 300 m 
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Typical Powerline System 
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.-alt·.....vic' S,Nvls 

Pilot Installations in Tshwane 

Present Installations 

Electronic Services 
• Riviera Plmar¥School 

Futurelnstallations 

Pretoria Univer&ity 
• School jr, Shoshinguve 
• School in Atteridgeville 

Fl/re of Tshwane PLC 

1==-1 r=7-1 
3%/ • #.0 1 
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Figre of Tshwane Electronic Senices Powerllne Svstem 

klk*-1- • a 

r15*9 Iii-WERE] 
rk.-=, 6-0 ind-E-7 

erver 1 KEE 

11!6 
f*fil Rm-450 

|Outdoor Master/ 
PM 45, 

ndoor Maste 

081 

Minisubl 

Flora of '•School Desian " 

-. 

Ascom \7-1 Tel¤n 64 Kbies diginet 
APM 45i • Or ISDN 

Or Satellite Internet 

118 



42 
• The Amocialon of M unicip21 Bectrid •'••,-1 191h TechnicEI Me<Ing Roceeding,2002• 
• Undertekings(8)uth€,n Africa) 4£• 1*ualesy.rl,ZK:y in Upirgon-•,0 

Figre of a School Computer Lab 

School Computer Lab 

1 ".inppkfg 
/ .4. 

•Mth SW 

I h--Elherrir 

.=2---07 
16124)32/0,11·U 
Forcon'.Nons 
loconowlee 

andstorage s,stern'-'•Y 

Mobile Svstems 

Systems can be deployed anywhere in School and will automatically be linked to school network or /met 
through power grid Teachers or students can use when required. 

Iii*:5-1 
APA 1 51 Adapter 
Eleclonk Prolector WI·liteboa,d 
Mobile Stand 0,Wall 

Ethemel Electronrc 

15 Amp 
Po-, pig 

An,where in School 111*13<1 
adapte, 

Er.„ Technoloqv to Mass Dept imEDI 

4: Technical Development. 

Testing the Technology at Customer Lab 
Few bnes 
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Bl. Fleld Trial•Market Test. 

• Testing PLC at customers power grid 
few Lines 
Know How Transfer 

• Develop Business Case and Partnerships 

O. Pilot 

Deploying PLC in a Pilot lit, 
Few 1000 lines 
Verify B.bess Case 

• Establish organisation for mass deployment 

Dll, Mass Deplovment 

• Mass Deployment 
• Up to millions of lines 

Wh¥ Powerline Communicalon? 

• Most households are electrically Connected 
Eve,y wall socket acts as an interface 

• Indoor networking is unique 
An intelligent home brings a new quality of life 
Low initial investment 
Broadband internet boom now 
Deregulation Energy/Telecommunication market 
Need for networked home 

• m.astrulfuremiss,lginemergingmarkees 

Emerninq Markets PLC Opporturitv 

Electi,clly, Telephone 180 a. A- 1 Intrastructuie 

81€. 
$0 

80 66.-- 
70• 
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Tel,phony Ele©tricity 
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PLC Hous2hdck foreca. Werld•ld• 

./ 

1.0 =.il• Today 2004 

• internet Peneliatill '00 - 509&70% 70%20% 
I • •Highsfeecbf Internet 15% 359445% 

ID 1 • PLC 0*4ighsp. 1 0% 29615% 

m 5 /1 I0 --A Huge opportunity 
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Qpportunitv for Local Government involvement 

Local Government (··LG ) owns lical Electricity Grid 
LG has pay,ng elear,c,ty customers 
Provide focal loop connec•lilly to NNO 
New Power),na Communicalons Technology makes COmmuneat,S 
best over power lines option a reality and 
Become leader In service managemenl 

Benefits to Local Authorities 

Economic Development fur poorersect,ons of constituency 
Telecom access b poorersect•onsof communjty and uncreased sustainab/7 
One electricily and telecom account 
Lowertaxes 

Improved serv,ce delivery 
Debtreduction 

Whv wilt this wort€ 

LG has paying and quajjfjed customers whe the NNOdoes nol 
9 Large Munlcipalltles est,mated to Incorporate 70% of national telecom custom/4 
LG owns the local loop electricity grid j 

Can enab[/ most affordable services 
Con enable service jn the shortest time frame 

Revenue get shared by bolh NNO and LG 
LG can provide NNO political support forchoice of correct partnership and 
customers 

bommended Action Plan e 

Form joint pot,(Ical actio„ group and Telco plan 
Mentify New Network Operator (NNO) Plic,pals before Invitation 
To Apply close and DMer PLO Services 
Engage NNO to create a local loop suppl¥ agreement under their 
lice,•ce 

Lobby Central Government on LG Telco plan 
: Create joint business structure strategy and action plan E 

Explore funding options 
Develop Telco Infrastructure deign uu 
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THE ELECTRICAL POWER $UPPLV INDUSTRB 
VOUR $OLUTION TO VEGETATION CONTROL 

VEGETATION MANAGEMENT 

Author & Presenter: DIE van Remburg PhD - 

Chief Consultant Weed Science: Vegetation Management. Til. Eshom Enterprlier 

1_SMmma 

Vegetation Maegement (VM). a Department of Technology Services Interoational ATSI) part of Eskom Enter- 
prises. which is a holding company of Eskorn the fifth biggest power utility In me Wild. As part ot Eskom·s 
drive to commercl'alize, all vegetation management had been contracted to VM as e panner to fulfol Eskem s 
quality of supply with special reference to E,kcm ROW's (Right Of Way) 

Mal different Acts' govern South Africa The Act's. which impact ink, the Electrical Supply Industry mosth,i 
refer to Environmental clauses. The OSHA Act Act 85 of 1993 refers to salety, health and environment with 
specific references to safety Clearances between vegetation communities and powerlines Further, Act's refer 
to issues when woding in tile Environment such as the pesticide Act, Act 36 of 1947 as well as Pmvincial 
Legisiallon concerning the control and or eradication of vegetation such as trees. etc on ROW·s and electhcal 
properties 

Vegetation Managements head offjce js at Megawal Park, Sandton With Regional offices in Mphumatanga, 
KZN, Northern Province. Western Cape. Northern Cape, Freestate and Gauteng We are/so ISO 9001 and 
14000 accred,ted. We have team capacky up !0 150, specia»zing n the following services: 

Bush and tree encroachment on power,ine servitudes (NEC contract and project management) 
Pjani invader conlroj on powerline servitudes and other properties. 
Reed and bulrush control on powerline servitudes. 
Grass cuttinwchemical mowing/species swjtch on powerline servitudes 
Grass/tree control amund wooden pole powerlines. 
Substation HV yard weed control. 

• Security fences weed control grass maintanance including chemical mowing and species switch 
Creating fire breaks using herbicides 
Herb,clde recommendaliens cn any property. 

Herbicida ma•ntenance plans tor a|| Properties (POWer|ine iervRides. HV yards, security fences. ete ). 
Ma nagemen/supervision of herbicide contracts 
Negotiating herlcide contracts tor all properties (Powerline servitudes, Hv Yards, security fences, etc ) 
Herbicide analysis in any matrix. 
Herbicide research 

General advice and consultation on herbicides and peshcides 
Holtlcultural landscape maintenance and office gardens. 
Gate and fancjng insiallalion and maimer,ance at substations. access roads and other secure areas 
Powerline audits and maintenance 
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2-Inkniagilan 

When mainla•ning vegetation. what impacts onto the quallty of electrical 
questions supply? must be answered: Therefore, the following 

• Which envionmental Issuesareatstakeo 
• Which Ac!5 control weed science worki 
• Who implements the work and why·? 

What type of work should be jmpjemenled? 

Question 1 Which environmental issues are at stake? 
• Thereare.oareasofcolcern 

1 = P.operties 
• 2 = ROW s (Rights of Way = wayleaves and servitudes) 
• Whydo we maintain our ROWs 16 itto provide quality olsupply tiour customers or toadhere safety to the regulations In the OSHA Act? 

Question 2, Electrical Supply Industry' Which Acts impac:t onto thls Industry? 
Pesticide Act 36 of 1947 

Health and Safety Act OSHA Act 85 of 1993 

plcst of /her Acts which impd on Environmenlal jssues Such as Pmncial Legislatin 
Question 3 Weed Science Areas. which impact onto Quality of Supply 

PowerNne way leave/ servitude ma•r•tenance 
Substation maintenance 

• Fire Management 
Wetland or March (reed and bulrush ) management 
Grass maintenance 
Other weeded areas 

2. Quallrv o• S..Iv Im./s 

To maintain quality of supply to customers many different vegetated areas cause impacts To minimize or re. 
duce Ilse impacts, the different areas mus! be Jden"Led and *Tord'ng'y malnta,ned The impact /888,e as foll- 

Impac( 1 Busht Treecont/lormamlanance 
Directs impact on powerline maintenance of vegetation 
Densifled eneroachment control 
Invader control 

Impact 2: Substation Maintenance 
HV-yard weed maintenance 
Security fence vegetation majnle.Ince 
Fire break introduction and maintenance 
Other grassed or weeded areas vegetation maintenance 

Impact 3: Fire Managemant 
Introduction of fire breaks and maintenance of exciting fire break, 

• wooden pole fire protection (maintaining vegetation around woodl *le per liles t. stop lire impacts 0/0 the pole) 

Impact 4:Grass Management 
Grass can be maintained using 3 dIfferent lechnologies. such as: 
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Meehan leal mowing 
Chemical mowing 
Species gwitch or vegetation composition change 

Impact 5: Wetland (march) Management 
Wetland management is done byconvolling thetwo /Imax spedes, common reed and bu•fush 

Impact 6: Other weeded areas 
Other weeded areas, which need vegetation management, consist of· 

Cable and drum stations 
Roads h oulders/verges 
Waterwa),s 
Crash barriers 
Pole yards 
Around structures 
Any other area which need vegetation management 
Horticultural Ser,ces (Gardans, etc) 

4 Conclus, on 

Vegetation on propeny owned by or underthe control of electrical UtilltleS m J' be managed inan environmental y 
responsible and cost eteetive manner. Various metnods can be employed to achlieve this, ranging from the use of 
registered herbicides to mecharical means. As Ime of these herbicides ano *rapplicauon no d Iinherent lial li 
ties and risks, electrical utilities must commit themselves to the Pistol Act Act 36 & 1947. 

Different electiwl utilities inside AMEU will therefore be using many differentindustrial registered herbicides 
to control vegetation communitia. inside ROW's, between security fences and in HV yards. Vegatation is 
managed lo discourage tall and invasive species dominance, as well as densmer plants from establishing 
abng ROW's. The correct use of herbicides in these areas reduces fire hazards and eliminates flashovers 
due to tree interferenca on the powertirles Herbicide application has proven to be more cost affectiva and 
less time consuming than conventional options such as vegetation removal by heavy machinery 

4 

'e. 
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Innovative Solutions for High Voltage Substation, 

Pre$ented b, 
IH van Veenhuyzen 

ABB South Al•ica (Ity) Ltd 

Private Bag X37. Sunninghill, 2157 
E-mall: john.van_weenhuyzen@za.abb.com 

1. Summarw. 

ABB has numerous innovative solutions for h'Igh voltage substations up to and including 765kv for both out. 
door and indoor applicalions 

These innovative solutions include re.ang jneering of traditiona J substat,on equlpment so that (ircuu brea kers, 
current transformers, disconnectors and earth switches are combined Into a 8ingle switchgear module, wing the best technology readily available. based on field proven components. 
Benefits from using these switchg"r modules include reduced yard space, min,mlzed civil works and sho/er 
installation time, less commiss,oning and maintenance requirements. higher availability and reliability / the 
substation. 

This paper deals with the basic concepts and success Stones Of these 132kV switchgear modules //r outd(,or 
appl,cat'ons in South Africa there'ore complimenting tile meeting theme: back to basics, success/u• /ectnc•,y 
distrJbution practices" 

2. Introduction 

The restructure of the electricity ,ndustry will bring significant changes and pressures on ut,lit,es The new en 
vironment will demand a more competitive and efficient approach 
These changes will demand that the substations be des'gned. built and mal'ltalned to achi••• Ae, •,/„g 
and maintenance cost and higher plant availability 

The ufility industry Is by nature very conservative The high capital Cost. long service Ilfe and tile demand for 
high plant availability does not encourage risk taking on new major projects Introduction of new technology j has typically been progressively 

New technoiogy,5 usually jntroduced by *stalling the new type of plant or system in a s, ngje bay, in Jess i,•,- 
ponant partof the transmission or distribution system or where redun dancy ex,st, evaluale it for a cou P/Elf 
years proceeding on major projects, or alternal,vely observe the /"miance of new technology installed by 
someone else and when proven use it on own new installations 

The prob•em with thrs approach is thal mwor new green field InstaIJations onIP get built wl,h inature or super- 
seded technology Yet,t is exactly on the new green field sites, the substations of the future, thai we g etthe 
maximum benefits of using new leading edge technology 
However. being prepared to accept a reasonable risk. whlch „ unavoidable if introducing I eading edge tech- 
nology, brings many OPPertunltles for review and Improvement upon present designs md opent,ng pIcUM 
2- The Basic Concepts 

COnsider an auto-puffer circuit breaker (Fig 1) and an electromagnetic wound .....t "././.'.Ir (Fig 2,ir,b- 
grated ,nto one unit (Fig 3) 

125 



e Afmdetion of Mur¥,cipi Etecti@Ry - 9-r•r-•392h ™hrt, Mee•ir-,6 Proceedkghoo•/ 
• Undertakings (authern Afric@ - '•:•,•I•)d,- //Khaa Has Municipallty in Upingt°t,11 

;1 

AA UL-' .. 

SF6 Circuit Breaker SFB Current Transformer Integrated SH Unit 

(Fig 11 (Fig 21 <Fig 3) 

By displacing the circuit breaker (Fig 33 90 to the current transformer the basis of the switchgear model is 
f/rmed (Fig 4), to which ©ther bay funclns are added. 

1--::/Mill 

1•&1111 

Integrated SFS Unit 
CB 905 to CT 

(Fig 4) 

Add disconnecting contacts to the integrated SFE unit (Flg 43 and Install the assembly on a motor driven mov 
7 frame fixed to a support str,•clu re The assembly can no,w elther be #solated (Fig 5) M Inse,ted (Flig 61 Imm 
the maiil circuit 
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Earth switches (motorized or manual) are installed on one or both sides of the supporting frame, to which 
surge arre5ters are also mounted (Fig 73 

. r - Closed 1 

94 1 %1; A1 ivEA 
Isolated InseMed 

Fig 5. Fig 6. 

The combination of a circuit breaker. current transformers, diconnectors. earch switches and surge arresters 
represent all bay functions I a single swilchgear module. known as the 'coMPASs" (Fig 7) 

Circuit Breaker Current Transformer 

R=.m•1.-...44 Disconnector 

Sural Arrester 

Earth Sw),ch ••| lil Earth 5witch 

COMPASS "-9/ 
g 7) ad/6// L•---I••I 
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Similarly, consider a conventional auto-puffer circuit breaker and GIS disconnectbg and earthing contacts 
integrated into a single switchgoar module with ring type current transformers fitted to the bushings (Pig 8) 

Fishina 

" Circl,it Brecker 

CT rina tite uLA 
CB Driver 

Combined 
bisconnector/ 
.thin.7 J•.itrh 

(Fig 8) 

The combination of a circuit breaker, current transformers disconnectors and eading switches represent al[ 
bay functions in a single switchg"r module. known as the ·PASS MO" (Fig 9) 

PASS MO 
Fig 9. 
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SUCCESS STORIES 

4.1 Comoass •Utilities Apolication} 

The plan was simply to build a 1 32kV 8-bay switchyard utilizing conventional switchgear. The 
head lines converged at one central exisling over. point, which d,ctated the site locatiw. 
hill unfortunately against the side of a 

The challenge for Durban Metro Electr' city Engineers Wastl fit the 132kV 8.bay switchyard into 
area The layout below shows that the land the (Flg 10) indicated given 

area required was 6056m=, and included S ter- 
races on whlch the switchyard was to be built 

i-El·· 

i •9- Flin#Wa 
30 
lei 

The COMPASS switchgear modules Installed reduced the switchyard size to only 2440mt 83 shown iii Ing 111 and only 1 teriace was iequired 

The Switchyard area required was substantrally reduced, c e. by 60%.and so was the correspon/ng s/vigs In Clvll works foundations, steelwork clarnps, installation time,etc 

The photographs below show the switchyard near completion Most importantly is the •act that Durbar, Met,0 
has invested In modem innovative technology rather than in Civil works, foundations, steelwork c•amps and 
installation time 

t. 
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4.2. PASS MO (Industrial Application) 

ABG has recently commissioned a 6-bay outdoor 132kV switchyard using Ihe PASS MO switchgear mod- 
ules for Hills,de Aluminium in Richards Bay. 

The project required the introduction of 3 x 132kV incQming Jina bays and 3 X 132kV 110var PFC feeder bays 
installed ouldoors between the existing Eskom termination towers and the existing 132kV GIS incoming line 
bay as indicated below (Fig 12) 

... 

lei |U711 '..•.E... 11*1 
1-Lull 

.min,0,on/0-r 

11LL-W 

1 

*3. 

1 
NI. PISS A.1,0 

Lm N.dir Boyi 

41 

11 
N.w PASS /£ 

J PFC.,dir Boy, 

Exi,•ing GIS luild•g (Fig 12) 
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Tha photographs below show the switchyard near completion Notably, Hmside Aluminium has mvested in 
modern innovative technology with the highest possible avallability and rel,abllity available today for this d,m 
cult outdoor applicatron 

41'f/: 441 U #43% M 

10 
#1,41.14 1 

2 

f,· 
. ,4 

5.5. Conclusion 

The maJor impacts of the new technology have been Significant Changes to design practices. Bays are pre_ 
fabricated, pre-wired and pre-tested in the factory before shipment to slte 

A reduction in the numberof draw,ngs required. new and more cost effective s,te layouts, radical changes M 
bay layouts. new busbar arrangements. less cabling. abandonment of old requirements which were no longer 
seenasessentials 

A different approach to sw[(ching, isolat,on and access should be accepted as well as radical chM ges to 
Inaintenam /id pr/dies as matenance are based On the concept of rernove for repw and insed /plc/. 
mint components 

Therefore in conclus,on a break with the past provides a powerful base for thinking of solutions for the fulre. 

3*9111•91111• 

JhmvinVen•uze, 
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Service Excellence-The Bottom Line 

Author & Presenter: 

Dalie van Wyb (Pr Eng, B Eng (Electrical), Mom B Com (Business Economies) 
City Electrical Engineer of uMhlath•ze 

INTRODUCTION 

Why do we say it is difficult to meet our customer s requiraments, Surely by saying th,5. we already place a 
burden on ourselves nol only to meet the requiremenls. but als/togive betterthan expeled/%'ces -togo 
the extra milel 

I believe we are still ina phase where we are only doing •fire fighting" and are barely meeting our commit- 
ments What we need k a paradigm shift to meet our commitments with 90 % of our efforts and still have 10 
96 reserved to enhance our services. This will be the drive to grow and keep up with the trend of a dynamic 
and challenged lechnological Information and political environment. 

CUSTOMISED INFORMATION 

The drives to grow that we take on in our businesses are pan of strategic plain ng of the future and ensure 
sustainability of our business 

We need to ensure that these drives are: 
In line with our omanization's mission and vision statements 
Realistic and achievable 
Add value to our services 
Increase the scope of existing services and gain new ground 

Wha, are wedoing to go le extra m•le to make our custrima,s say·"WOW'" ? This makes the difference be. 
Meen service and excellencel 

It is extremely important to share informalion with our customers that will benefit both. With this, we will em 
power them to understand and make intormative decisions but Illis certainly requires from us a thorough un- 
ders,anding of our customers needs and employ state of the art technology already available in the market. 

The rapid developments in IT environment has made life extremely easy a,d given us the ideal tools to do 
smarter business with less effort 

Why not start with your 'cream of the crop" - I.e. those top five or ten customers in terms of their contribution 
toyourlumover. 

Consumption Information and performance trends 

Together with the monthly account, what addllonal information are we providing? The m,nimum service is to 
ensure that the acDounts sent to customers monthly are correct and have / least gone Ihrough one check. 
Even thi Is not done in many municipalmes what 1 am aware of 
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How often do we inleract with our customers on ther accounts and their performance on effective util•zation of 
ourproduce Wemerelyleaveth,sover forthemtotlwiththe limited Information, (mostly Ins/maent>,to establish their own perfonnance. or even, not at all. 

The following graphs (a[T available and printed on an AI sheet) wil be an extremely valuable management tool to any customer when receiving it with the monthly account: 

Customer name and AccoumLNR• 

--2221-_=22 6 v-,n,@I•ZIEJ 
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*@i//*12&&§ 111 
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4*».O 

41®* 

1*= 

1,0(U• 

•MO.= 

Ulook•.• 

3%;%41@61@ 
-2J02 -··---2»1 -1• -1• ·---Xe 

44= 

460» 

f.'I • 4110 11 424 %E!/t.*S1§9 · 1 11, Ii.,iffg °,0.,I - a j:*i,iri - 2001 
-1. 

The customer is immediately empowered to observe the graphical explanation of its accnint. see the tends of 
consurnpllon and account costs and develop an understanding for Jts mothly load •actor and elective cost of 
electicrty Fror'n thew graphs, /ntege management deCisions and .*.... be done The *I. /I 
rnation /hen updated, is an excellent opportunity for the distributor the verify and check the correcti/„ of the 
ac"unt prior to dispatch 

balitv of SUDDIV 

Va•'loWs Systems are already in place like OOS Instruments (as required by SABS 047 & 048) th al give ex- iremely valuable information that can be summarized and provided with the customer·s accounts to update 
them on their and your recently updated GOS 
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Each dip or outage is summarized to explain the source of the dips For practical reasons, this is normally 
done for all dips except Class X and Y dips 

7 .2-2---7 Voltage Regulation 

ti_i_i_L,_dfi IfEL-££illi[1 
ims/1111,1 -1_L 

Total Harmonic Distortion 
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Year to Date Digs 

May- Jun- class IRS YTD SOL-_•_WIYel DN> Jarl-02 Febm •Cm Apr-02 02 02 Juk02 A02 
Z 16 0 

T 25 8 5 1 2 
S 25 2 1 

1 
-L_80__2__12_-1-_6_3 3 3 2 1 4 14 2 
2__EL_EL_-1.L 6 3 4 3 5 4 2 5 4 20 4 

DIps 

- 

./.1 -- • 

- 

Cla.i 

Events for the nlor,th 
[Ue Tn#, Ids NRS Plge [U:/In De,ldUI:n F•Tulls CAevenw LZ T. S) 

&12 06:52 158,).EZEZEZZ.22,4 
822 12:37 2297 Y B 0050 -124 

823 07:44 37140.L__-2_•.-92.-=17 
525 0•37 12EY C 00* -111 

8,30 1555 21630.93223*23&_ 
2212E_2!EE-L__E-__2.EL=E_125'faullci,Capelabl (FW}aieran,gltcngv,iinth) 

IX' 20:48 21490,T AB 0120 -04£ 

P» 21.57 36420 * A 0.17· -28 

830 21:57 3062(:L,-ZIZZI#*CE=282//41*64*ElZkINZIFIguiIn 
CITY OF IMHLATHUZE.CASE 

UNhlathuze Elecir,city negotiated custornized agreernents with ,!s live largest Customers and has provided the 
abmi nformation with enhanced service for the past 3 years and achieved great success a nd benefits to both 
Parties. Customer care is addressed at top management level· Accounts are being paid vvithin 15 (lays f,orn 
the meter reading date, which also coincides with 'he ESKOM a€:COUnt payment. These fi•, cu/Q11• ••••. 
•ill'% •TOMEIM•1#2'112':Irdr:%•:'32*i;4•'©r>'••©•h••M••7••0••••• 4•%•a•• 
based on a 10% interestrate 

•nitially the accounts were hand delivered '0 the customers Recently the accounts. together with all related 
•••entat;or, is e.fnailed * a persanal covering lelter to our customels - and even who pays the account with copies to all the relevant and interested pal,es e.g rna••g•me••, ••i••t engineering, production. etc· 
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This has Ihe advantage of all parties acknowledging that 

a. The account has been recerved and checked 
b Exceptions have been hig hlighted and explained 
C Personal interaction and interest is shown 
d. Immediate options to a/Ureact and address/rectily 
6 Ensure payment on time 

STATE OF THE ART TECHNOLOGY 

On-Ine mete,ing Ts a new trend and lechnology / available whereby a service provider contracls to do the 
metering by downloading and make management information available via the internet on a daily basis. The 
tj,pia| fee payable by the ci,Stomer for this service . R600 per month 

This enables the customer to have handson control of electricity costs and all relevant information is readily 
available to both the distributor and the customer Access to raw data 15 available at any time to be 
downloaded via the internet Th,M an extramely valuable tool to any management when evaluating the im 
pact of operational changes 

CONCLUSION 

After carefully considering & the above, the difference between service and excellence lies within the follow. 
ing indic/ors 

Flexibility 
Updated management information 
Efficiency 
Reduced o,itstanding debts 
Personal interal=, 
and most important 
Going that extra mil 

11. 
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Integrated Power Quality Metering 

by 

Willie van W,11 (CT Lab) 

Introduct!20 

Itis now almo't 10 years since Power Quality (PQ) measurement was introduced In South Africa The market 
has been dominated by the NRS048 requirements Many municipalities have bought equlpmenl tha, comphes 
with the very m,nimum NRS048 requirements There was. and still is. no long-term plan in place A few mu- 
nicipalit•es, however have sear' this requirement #cm the N ER (Natrona Energy Regulak,) 8, a,·, 
to learn more about their networks and lo provide a better Service to 0•••••••,• 

their custoiners. 

This paper will try to put PQ measurement in peripective and highlight the fundamental principles " inte 
grated me!ering. 1# dom wrrectly, the negatjve expinence d iheregulater forcingan unnecessary burden on 
the already overloaded technical personnel can be conve,ted into a veg positive preventative exper,en(e 
It Is all about Compatibilit¥ 

A prominent American consultant was once asked how he saw the future of Power Quality. His re ply was that 
within the followIng 5 years, the In,lernational market would have adopted the latest /C rel:,mieil In how 
to measure Power Quality and all instruments would comply The focus would then move away from j. stru- 
ments towards eguipment. Manufacturers of different equipment would then different,al themselves by the 
degree of compatibility w,th existig neworks. 

In about 5 years we will know //actly what level of performance we can expectfrom the transmission and di 
tribut,on system and we will also know where good quality e|ectrlcity will be available and where not The cli 
ent can then use this infolmation together with a good electrical specification to buy equipment that will be 
100% compatible w,th the network 

Good quality statistics and a good supply policy can be a valuable asset to attract large industry to certain ar. 
eas This In return will guarantee more units sold and Ihe growth of,he area. li equipment end users put pres- 
sure on equipment suppliers to be fully compatible w,lh the supply network, they can reduce thei r downtime 
Considerably. It also leaves possibilities for the municiPality to supply Its key customers w,th a better thm ai. 
erage qualily electricity at all additional premium Both the customer and the utility w,Il benefit from this po 1.h 
as thare wil be less cusemer induced problems. 

PermInent PQ nnon,torIng wlll still be required. becausethe network and environment changes constantl• 
Today the 5'h harmon Ic may not be a problem. but it might /0/ at a /,on,tant rate to become a major problem 
W,thili a few years. The trends of alf Pa parameters are therefore very mportan f 

Re customer orientated 

If a customer complains about the qualily of their ajectrjdly supply, the right lh•ng to do us to check it out 
Roaming PQ monitoring instruments with standard site assessment reports are needed for this The techn,. 
Clan installs an instrument at the point of common cou P'Ing and a week or two later removes It. A Wil In * 
tirld•ngs s nolautomatically created for the customer. already classified accord,ng to NRS048 ret••,i•me# 
Bith Partles can now come to the tall *Rh facts and Start negotiation Or, soklons A very pipitd /,pict 
of this approach is that the instruments used must Mly comply with the requirements set out by NRSOIB. 

Any large customer (larger than 1.5MVA) s hould be permanently monitored for power quality The load im 
Idance of this srze cy cuslomer M normally signiticant in the contents of the network Any fault gen•!M in 
Sucha plant might have a large i.pact on the net'Nork If a significant event or a series 01 events caused large 
4"es to the customer or d,stulbances to the network, you would need 8/led diagnostic 

UN 4•'*, 5.:hel/mi• ba• ••//•dor 'LO•ty,7sbach•dent'•e•oin•oe'l•a••EE,3 
time and if you do not have the infomlation, you w,J J always have an unhappy customer 
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An added advantage of permanent monitoring at key customers is that the customer will learn more about hi 
plant and consumption profile. An informed cuslomer is a better customer 

If an event like a dip happened high up on Ihe tranimission system, the municipality can. call the customer 
within 5 minutes after the event has occurred informing him that the event was upstream The customer can 
then go through a normal restart procedure to restart his plant 

Link PR events with fault dala 

An American customer 10!d me about a utility that entered a suppy contract with his firm that excluded any 
lightning events One night a bad storm hit town and the customer experienced severe damage as a result of 
dips. The next day the customer retrieved all lightning strike data from the Internet and matched the dips 
caused by lightning with the dj®s thal he measured at his supply point To his surprae only 10% of the dpi 
matched It was later found thal the utility had tried to save costs by not cutting trees and that the wind had 
blown the trees onto the network causing numerouls dips The trees were cut and tile amount of dips during 
storms was reduced by more than 90% The customer claimed damage from the utility and the utility paid for 
their duplicity 

This story just illustrates how important Il Is to know the origin of each event If you do not investigate each 
event, you will not be able to identify patterns and simple solutions 

If you know what has caused d.r you can use the information as proof to Justify capital expense, or you can 
advise gound solutions 

If you do not have the in-house experience to analyse PQ latistics. you can enter into partnership with instru- 
ment suppliers or consulting engineers to analyze the data monthly and to report back to management. 

mannk' 

Network planners very seldom install large giant,tles of instruments on the network The models they use are 
dominantly developed for 50Hz applications Modern plants are changing from directly connected rotational 
plants !0 variable speed drives. This kind of jou s normally highly dislorted and the dynamic response djffers 
considerably from directly conneded rotational plants. Network stability and harmonics (and flicker) become 
ever more important. 

If the mukipality has profiled formation available that Includes phase response information, then planners 
can bumd much better model and prevent problems trom happanjng. 

One of the blgest problems that planners face is that the captured data they receive is sometimes not time 
synchronised, or Is calculated using different accuracles They then have to work with large tolerances to cater 
ior the inaccuracies If data can be properly time synchronised and flagged If a dip has occurred etc, then 
planning dapartments can design belter cost effective networks. 

Integrale the data In repo/s 

Many different departments in an organisation can use power Qual,ty dala: 
• Management needs performance indexer 

Reporting to the NER 
• Network planner, need field data 

Key customers need profile + event statistics 
Mainlenance people need feedback 

Treasury need power consumption Floftles and they need to monitor supply contracts 
• GlS systems want to archive data for future use 

orica the dals 15 captured, 4 needs to be categonsed and stored in a central database. From tms database 
the different role players must collect the Inlormation thal they require. 
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If each department or user can define a daily, weekly or monthly report then the system can automatically 
generate the report in a PDF or H™L format and mall It to a ma,JIng list or to a web server. The user is men 
triggered when he receives the report in his Inbox Reports generated can also include data obtained from 
other third·party infomlation sources like GIS systems: billing databases. maintenance databases. lighting 
event databases etc 

This way the complete sys,em can •un autonomously and will only call for assistance when needed The cost 
of ownership is dramatically reduced this way 

It sounds Excensive! 

Power Quality monitoring, unlike revenue metering, is normally done on a statistical basis or it is implme nled 
with key customers where the custorner pays for the instrument Each Instrument #m/& ,/qu//3 ,en•t• 
commu/catlons links (modem cell modem. etc) as well as installation hardware (weatherproof enclos're' 
CTs etc). This kind of instrumentation is intended to be operational for at least 10 years. The instru menls 
must ther/ore be designed to work unattended for at least 5 years, but preferably for 10 years 

A typical large South African utility would require about 50 instruments. Ata budget price of R 75.000 00 per 
installation (labour + hardware + SW InCluded), this wm cost the Utility about R3 75M. If you pay ba/ lhe In 
vestment over a period of 10 years at interest of to:6 Per annum, It would cost about R 1,000.00 per in Stru- 
ment per month 

Power Quality Is a new name for old well known netv'Ork Paramete„, but It put the focus on the right p,a,/ 
namely Compatibility If youdo notknowthe pe/ormanceolyournetworkorthecharacterof the loaddraMn 
by the customer. you wouJd not be able to implement the righl solutions t""stantly improve or ma,litain your 
network. 

There is valuable information embedded in raw meter readigs. It takes a lot of time and effort to colle Ct ilt, 
make sure that It Is cleaned up properly and stored In a well-organied way. Spend the time and money to 
automate as far a. possible and to compile reports that can be used throughout the company Knowledge 5 
power. 

[}rav, up a long terrn plan or start talking to your instrument suPP|ler You do not unt instrurnents you Mit 
reports that contain practical,nformation. Suppliers do not Just want to sell instruments. they want a lo„g-tem 
relationship with a happy customer. 

Try / explain al, systern events and identify those that can be eliminated today I f you can Identify and reinove 
One small repetitive problem, the susta Inabilily index for that year gets a considerable boost 

Start measuring today -you will need the information J tomorrow! 

W. 
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Power Transformen, 
Cellulose Paper Inwlation. 

by 
H.C MIER 

Plant ./i-'Ing 

1. Abatract 

Power Transformers are employed in all Sub·Transmission Networks The rnaintenance of these units has 
been e•atic and still causes disputes today 

Individual components are usually considered in isolation, without considering the effects that the chosen 
maintenance will have on theother components of the transformer. especially the Cellulose Paper. 

This paper will focus on the aspeds affecting Cell/ose Paper. A misconception i's (hat external appearance 
determines the total condition and therefore the expected life of the total transformer 

2. Kraft Paoer 

Oil Impregnated Cellulose Paper is still the preferred choice in tran'fomier construction Two types of paper 
treatments are used namely: 

Kraft paper Ambient + 55©C 

Thermally enhanced paper Ambient + 65°C 

Papens woundon//thecopperbeforethecoilsareformed Jt•stherefor/deepuntothetransformerandcan'l 
be economically replacad at regular intervals. Celluloge rs respon/ble for mechanical spacing and clamping 
pressure in thecoil Elaiticity in paper i. reasonable when new, but becomes brittle when the paper has been 
subjected to multiple temperature cycles 

Paper performs a mechanical function and it is now known that once the paper fails the trans/ormer fails Pa- 
per Is not visible to maintenance personnel and is generally not considered to have a need for maintenance, 

PaDer Life = Transformer Life 

1 1200 1 
1000 f 

[-4-1 \N --• A 1 
200 
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In graph A, we note a constant degradation of the condition ofthe will Cellulose be a Paper. In stright line. The Zess the shope of the hne. theolthis 
the jonger the theoretical service lite that pecled. can be ex- 

In practice it may not be possjble to achieve such a straight-line condition Graph B show that rect maintenance and operational abuse of the transformer neglect, incor. 
can damage the condition of Cell%' pap. . 

3 Factors effectinacellulose paper 

The condition of tlle papercan be altered by events Internal to the main tank. as wellas unit events external to the 

11.!ami! kiza 

Factors affecting Cellulose 

f// C•494 / 
0 intern lily 2 

6 

11.1_Matita 

Both paper and al are Hydrophillc. they have the tendency to absorb water. Water reduces the Insu lating 
Propertres of both ort and Cel•ulose Paper. but more importantly it reduces the tensile strength 0/ CeNu•c>se 
Paper Moisture enters the main tank through the open breather system as well as through leaking ga skits 
Water ia by-product from the natural ageing process of CelluloIe Paper, So even if *the externa I moisture 
" pErfectly managed then moisture will still be formed inside the unit (Dalton, 2002.58 

The absolute rule must be to keep the moislure level in the oil and paper as low as possible from the rnalll. 
facturing process onward. Rernember that paper can never be 100% dry, We have to mai nia in a sumable 
levelin terms of % mols'ure In the paper according to the dry weight of paper New transformers are usually 
SPecified at between 0.5% and 1% 

From graph B, we note that any damage to the paperls permanent. Once the op *egree of 
is polyrnerisatio• 

reduced by an event, the DP can I be lined to graph A again This loss can also be described „ „edic 
bor In life expectancy for the tran.former. 
Note thal water in The transformer can be in any of the following three states: 

DIsdved In Solution water 

Water Emulsion ' susperls•on In 

free water 

When deciding on the maintenance action to be taken. care must be taken to know what maintenance will be 
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3.1.2 Oxidation 

When oxygen 16 presenln the insulating oil then acid will be formed Oxygen enters the od through the open 
breather system and faulty seals Acid aggressively attacks the paper and break-up the fibre strings, causing 
the DP to reduce The tensile strength and hence the mechanical ability of the paper I therefore reduced 
The graph below shows the relationship between Acid and Callulose Paper damage (Horning. Kelly and 
Myers, 2001:192) 

41 CIa 01· I[?5' 1· N,i"** Dirie'll•' 4,1 
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3.1.3 Temperature 

Temperature Is probably the one aspect In the transformer that has the most profound elfect on the processes 
insidetheunit Youmights/ythattemperatureisthecatalyst instarting the damaging processes 

To understand the temperature effiets, wa divide temperature into the followng two categoa 

Continuouslyhightemperature 

Numberof temperature fluctuations 

3.1.3.1 Contlnuouslv high temaerature 

The Cellulose Paper life is considered to halve for every 6°C rise above 98°C and double for every 6°C fal. 
Csee graph 2) Transformers are subjected to day M night temperature variations as well as seasonal varia- 
lions. Mosf transformersalsoexpenencecyclrcloadings 

The cellulose paper life is considered to halve for every ec rise above 98°c and double for every 6°C fall. 
(See graph 2) 
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Transformers are sublected to day f night tem. 
lions. Most perilre valations transhirmers also as well a. experience cyclic bedings. seasonal varia- 

Ageing rate 
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hot S.'Terncer.luie jolie :els,us 

Graph 2 

The following table shows the affects of the hot spot temperature, (Elder, 2002·21), for Estimated 
Cellulose insulation Paper 'given life as. 

./.-5-........./././ 
75 110 

15 104 

30 

6D 92 

86 

.0 

OvelloadIng mostly causes high hol spot temperatures. 

14,2 Number of temperatu[£.Euct//tions 

The number of nuctuations, as wall as the rate of change In temperature has a severe effect on (,4 
Per life. #:038 pa 

According to Ihe PIPER chart, water migrates back and forth between the oil /nd cUOS paper Water mole 
are forced inti the paper fibres and Out evenrtime there SS a tenlperature var,alion. This Chanical causes ma- damage to the Celfulose Paper 

Manage and maintain the following heat sources: 

Operational load,ng. especlaily overloading and hot spot temperalres 
hon and copper heat losses 
Number of temperature Ructua:ions 
Not connections (electrical) 
CoF' short circu. 
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3.2. External Factors 

Factors affecting Cellulose 

4 / cauzed ·\1 

W €tkrnal 
/ b... 

Medhaiucal 

3.2.1 Tamoerature 

Following on from paragraph 3.1.3 External sources of heat can pmmote paper damage. 

Theseare forexample 

High ambient temperatures 

External heat sources like, bo,lers, furnaces. etc. in close proximity 

The transformer is placed next to an obstruclion like a building or firewall This prohibits effective cool- 
ing by obsiructing the airflow to the cooling fins 

O and fan start settings should be checked for effective cooling. Where the fans can be selected in 
groups, it is more effective to switch the fan sets on Jn smaller groups, but starting at lower tempera 
tures 

Coo]Ing fins must be clear 01 objects restricting airflow. Remove bird nests, plastic and other debris 
from the fins. 

Unobstructed oil flow through the cooling fins i vital. Check that all valves are fully open When h,911 
acid le,els are pre5enl In the /, then Ihere may be a build-up of sludge in the bottom of the cooling 
system and may reduca the flow of /11 through the cooJ ing system. 

3.2.2 Electrical 

The electrical •actors are elements that must be controlled from the outside of the transformer Mit of these 
are applicable from the design application and commissioning stage 

Voltage 5urges are critical and many times overlooked Design factors to be taken into account 

Co•ell station earth mat 

Overhead lightning shield / spikes 
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Correct neutral earthing ratio plus resistor. The voltage surge needs to be limited to a 
value not exceeding 250% 

Surge arrestors. correct rating and correct positioning 

Switching surges and system faults Use fast cleanng protection with high-speed circuit breakers 
• Throughtultsand,urnaceloadscaus/vt)entandunbalanced nuctuationsin (heeectrica•currenl 

The enormous magnetic fields caused will shift the wind,ngs eut of place and darnage the paper 
3.2.3 Mechanical 

The motor / mach,ne action is caused by rapid changing magnetic fields/eno,mous magnitude Disto/ion 01 the wrndings takes place. which tears the paper The forces are strong enough to bend the big steel bulkhead 
and clamping devices 

During transport/on of the uRN, care must ba taken not k create shocks and mechan•ca, Mut//M to the 
delicate paper inside the coils. 

4-Mode! 

The model below has been developed to show the integral relationship between the two triangles 'Afhen ay 
sideisdIstorted,hentheothers will beaffected Inanegativeway· Planned Maintenance activit•e,0, •,•88, 
transformrs need to be carefully planned and the results monitored to verify the affects on the other carri» 
nents as work progress 

Visser Maintenance Model 
Hyloph,lic 

1 Caused , 1 
\ int'nall' %' S 

0\ \% 

Mechanical 

1-Balancinc, Act of Maintena[!2 

•QSt utilities test oil samples i. order to determine the condition of the oil This is the representa#ve,%1 o 

40 determine the condit,on of the Cellulose Paper 

The OIl Contains and keeps a history of the tranS'Ormer CondltiOn However. when the o• 1 re-gene/Ied with 
'U|lers earth- // 7//Ed with new oil, then this history is dISCarded· Moisture in •8•• mer can be re- 
duced onsite. The method and rate of d'ying must be considered carefully 
Penianent damage can be caused lo the Paper by applying incorrect methods of dry.mt. 
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Operate and Maintain The Transformer 
With the Health of Paper in Mind 

1.BEfm[£!]as 

Bud,n K.J. (2002) Transformer Mid-life Refurbishment Prevention Or Core, Proceedings of Ted,Con 2002 
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Senior Technology - Applications for Medium Voltage 

Author & PNeseriter: Bo Weiterholm B.Se. · Product development engineer, 
ABB Oy, Medium Voltage Technology 

1.lokedwilgo 

Sensors are a new solut,on for measuingcurrents and vollages needed for protec#on and monitorm In me djum voltage power systems, 

Cerlain strong trends have been present duing the whole period & electrical equip>,Tle/ mar///unng a 
continuous reduct,on of equfpment We, a cantinuous improvement of equipment /*mlance and a con. 
hnuouNy grooing need lor standardizatio/ 

However, In some types of equipment the visible effect of those trends has, duling long /nods of time, been 
relatively small. A typical exalnple M the transfomer, includJng jnstrument transformers The flatural pipe r·ties d the Soft Jron core, as maximal flux density and lack of linearity n the exctabon curve have • linuts for 
the possibilities to reduce the transformef size and to use the transformer in a wider r/Age / /pph,/t,ons 
As a consequence, most instrument transformer unils have been /(ectric/ly tailor-made for one /,a,in ap 
Pt]Gation and a far-reaching sendardlation has 
never been reanzed 

This inconvenience can be defeated with the introduc'ion d sensors basedon alter,Iat,ve principlestike th 
Rogowski coil and resist,ve or capecrbve //mers for current and voltage sensing respectively 

These p/ncipies are far from new, they are generally as old as the principles of conventional inductive instru- 
ment transformers However, the uti#zerion Of the Piric'Ples ha, not been possible to carry out _ ..cept in 
Special applications - due to me lack of accurate and meipensive electionic devices required. Not unt•I MI 
W the *troduction of versatile electronic relays has It been possible to make use of the adva ntageous 
Properties of sensors. 

This paper presents practicae sensor lechnO'Ogy S/]utions as it MS been introduced in medium voir& ge appll- 
Catlons Character,3tles and behaviour of sensors In various service Conditions are explalned by comparing 
With tradillonal instrument transfomers 

2 The Drinciples of sensora 

U Variousprinciples 
Sensors forcurrentandeltagemeasurementcal)/basedonvariousprin»les Formedium voltageapplicationssim. 
Ple, compact and cost-eflectrve solutions are needed In 11- pract,ce there are a few ,n co=I- 

Cu•ent sensors· 
Rogowsld cil 
LowpowercurrenITransforrne• 
Hall san,oc 

Voltage sensors 
Resistive dlvider 
Capacitive divider 
RC-/wider 

I(90*sk,collsensoriand res,shvelcapaciti•evollaged,vidersensors,lre€MGCribedbe,·ow 
Ulurrentsensors 
·The meaGuremen, of curIents is based on the Regow /, coi• pr(flciple A Rogowsk, con m a £0-Called ai 
<),dalco,(•„p*>••••,•••- p//1/*/dthep/mary/Or'dUCt/, In 'he Sain/Way as the second/;•,•;••j•/M• 
curre ntiran sform. 

147 



r AmecWIon oflltit#*1 Bar*it#BI•••• 19th Technicd Meeting FrocE€dings2002 • 
Undertaings(Buthern Afric@ - 1*.aH* MI#*ip,lity m Upir••,• 

However, the output signal from a Rogowekl rail is different: 

• The output from a current transformer with its iron com and needy shor circuited secondary wind- 
ag is a cument Thk 50-caned secondan, cuient :s proportional to the primary current. 

The output signal from a sensor with ils atr-core and open Rogowski cod is a volage. This so 
called transmitted signal is proportional to the de,iva#ve of the primafy current 

Thanks to the absence of iron ina Rogowski coi[ sensor. no saturation occurs. The output is therefore 
linear over the whole current range up to the highest currents 

Fig. 1 Rigow,ki Calf 

Transmmed signal Rom a Rolowski coil 

The transmitted signal is a voltage 

Ueu, - -3, 9 
£{t 

FM a sinusoidal current under steady state conditions the voltage is, 

= 'Al.j·(i).4 

The signal is a s,nusoidal voltage. proportional to the current with 90° phase shift (lead) 

b " cases, even if the primary current is non-s,nusoldal, a signal reproducing the actual primary 
curren, waveform I obtained by integrating Me transmitted 
signal 

2.3 Voltage sensors 

The measurement 01 voltages is based on the m / R, vollage 
resistive or capacitive. dividers, Theoutpul Ilinear over the whole range Registive dividers Up are more 
accurate, but capacit"ones are smaller ins:ze . < 3 Uout 

1 ' 
Fig• 2 Resistive voltage ONider , 
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Transmitted signal from a voltage divider 

The tranimmed signal is a voltage: 

R 
from a resistive dwjder & 4./% 

from a capacitive divider: '4 = 7-17" 

Ir] /13 cases, the transmitted signal reproduces the actual primary volta9e waveforni 

2.4 Protection and control IEDs (Intelliqent Electronic Devicest 

In companion with m/rument transformers the transm,tted /gnal from a sensor i a mre 8//ct re//u) 
tion of the primary current or voltage. indusively harmonics and high·frequency disturbances. up to th/ Igh. 
est values such as short.circuit currents The prlce one has to pay for fl is a low signal level and a high out- 
Put Bmpedance. Consequently a sensor can not be connected to a traditional relay In addition the outpu t 
nal sjg- from a Rogowski co,l sensor must be Integrated to obtain a exact reproduction of Ihe pr,mar•, aimt E•en 
if dhe sensor principles has been known for a century the Jack of su Hable relays has until now Im,ted the use 
of sensors to ce,tal special applications 

But modem electronics has changed the situation Relays. su Itable also for sensor use M now 'vAbl m 
the market Thanks to them the ut,lization of the sensor pnnciples is possible to Carry out, even asa stan. 
dard solution for medium voltage switchgear In additj[)n f¥)0(larr) relayS have an impromd abi•ily to pilin 
Complex calculations when accurate input data is available Consequeritly more information about the op- 
Gabon conditions is available from the new re[ays, also ca Ned Protection and Control IEDs. 

1.-Standards 

11 E Mandards 

The fonowing dEC-standards are pub#shed. The requirements on the primary side & the sensor is based on 
traditional thinking and are the same as for tradltional instrument transformer The requirements on the ses 
Indary side of thisensor are based on tradrtronal th•nkrng but adapted for the new techn ology 

IEC 60044.7 (1999-12) 

Instrumenttran#Inners 
Part 7 Electronic voltage transformers f 

IEC 60044.8 (2002-07) 

Instrument transformers. 
Pa ft B: Electronic current transformers 

ff; 0=Cutt2%nret//,e•As•/•d,ardity••e T,•in•eEJ'3'22%:J'SE©:•• 28•IlI8,mers and 
IEC 188. 

IEC 60044.3 (1980-01) 

Inst/menl transformers 
Part 3: Combined transformers 
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12_91@amms 

Below is shown a general block diagram for an electronic voltage transformer as given I IEC 600044-7 As 
pointed out in the standard the applied technology decides which parts are necessary for the realization 

A - 

voltage 
Prirral 

converer I -=-U=[-1-Ui 
11 -1 6.-1 1 1 1-1 coniener 

I 

Primary voltage Secondary ,•Itage 
te,als Irmin. 

I P.mal 
power 
supply 

Fig 3. General Block Diagram according to IEC 

A sensor application for medium voltage is built up of a minimal numbers of components. Below 8 shown a 
digram tora typical installation in the practice. bio active primary converter is ugedland the secondary con- 
verter: if needed. is integrated in the proteclion and control IED. 

41 
34 CS f 1 

- 1 VIED h 
Corrt,sensorv.th IED....... 
i..rated cabl rtegraxci 

Fig 4. Medium voltage sensor application built up of only two components. 
CS=Current sensor, VS=Voltage sensor 

4. Sensors v. ITs (Instrument Transformers) 

4.1 Absence ofiron 

The characteristics oftraditional Jnstrument transformer are mostly determined by the properties of the core 
materials used Because the iron core us linear only within a limited range, most ,nstrurnent transfolmers are 
tailor-made lo fit a certain application and can typically not be used lor other applications. 

ContraG a sensor according to Item 2 iS built Up of linear components only, The function of sensor 15 linear 
over a very vide range of currents and voltages. the limitations are often caused by other circumstal'Is 
than the sensor itself. 
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IJ 

Fig 5. Linear range for instrument transformerand sensor 

4.2 A New approach to rai•d-£UimniLanimliERa 

The perhaps most important consequence of the sfensor s linearity iS the possible to extend the operat,on 
range far outside the lm,ts given by the standard for a certain rated current or voltage 

In Fig. 8 is /5 an example shown the standard class limits for a curren' transformerorse••I with rated cur. 
rent 80 A. Typical accuracy curves for an Cl and a Rogowsky soil sensor are also shown 

-' 

f 
[pr-80. 

Fig 6. Ratedcurrent,accuracy limitsandaccuracycurves foracurrenttransformer{CT), 
Because a current sensors is highly 1•near within a very wide range of currents, one and the sam e sensor can 
bi used for various switchgear rated currents. Instead d one sensor Izated curmnt a sensor cur,Bn, ratecl 
"entrange can be denned. Forevery swthgear rated Culrent within the sensorrated current range, the 
sensor fulfills the accuracy speclfication given by me standard tor I'lls particular rated cur.I 
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Fig 7. Rated primaly current range, accuracy limits and accuracy curves fon "/// 5"%' 
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The same is also valid for the rated voltage of voltage sensors 

To achieve / sorract function of the protection and control lED the selected rated current as well as the rated 
transformation ra•,0 of the sensor must be programmed to it 

Examples of %,pical rated values: 

Current seMsor 

Raled primary current range· 80 - 1260 A 
Rated transformation ratio: 80 A/0,150 V / 50 Hz 

Voltage sensor: 

Raled pr•mary voltage range 6: 4-22·,3 kV 
Rated t,ansfom/an ratio· 10 000:1 

The rated current or voltage range is limited by 

Ui)per Limji 

Highest voltage for equipment (voltage sensors) 
Rated continu"s thermal current (current sensors) 
The highest voltage of transmitted Sigma| which the !ED can correctly process 

Lower Limit 

The lowest value of the transmitted signal which the IED can correctly read 

At higher primary currents 'he transmitted signal can be too blgto be connected directly to thel ED In such 

cases a adapter shall be connected between the sensor cable and thi IED The adapter wiN reduce the 
Iransform"on ratio to a jower value e g 240 NO,150 V at 50 Hz. which value then shall be programme, to 
the IED. The adapter is chosen not only according lo the rated current of the switchgear but also according 
to the specifiration for the TED. 

4 3 Multipurpose seneors 

As shown in fig. 6 the accuracy curve for an measuring current transformer is highly unlinear Especially the 
fact that Ihe (amplitude) error Ze big and Mega<lve at overcurr·ent, has been used to protect instrumenis hom 
high secondar¥ currents and voltages under fault conditions 

On the cther hand a protective current transfomner must have a smal (composlte) error particulany jn the 
overcurrent range. That Ls the reason why measurement and protadion have been carried out by different 
¢ores. 

A Rogowski coil current sensor le linear up to the high- Pritectior. da. 
est currents Tha tmnsmitted signal 1.8 low enough to £ r------------ 

be harmless even at the rated short-time thennal cur. 
rent Consequently, 1,1 sensor applicatlons the same ./Mel'rm:class 
core can be used tor both measure ment and protec- 
lion Such a sensor having double ratings for both 1,11:|il.lip6• CS 
measurement and protectron is called a mul(,purpose 4 (16.). 
sensor 

Fig 8. Accuracy limits for a multipurpose current 
sensor and a typical accuracy curve 
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44 Correction factor 

The amplitude error of a curre.t sensor 8 In the practice constant and independent of the primary current Hence it can be corrected in the IED by usln'g a correction factor, measured separately for every sensor A 
sensor fulfilling the requirements of e.g class 3 without the correction factor can be corrected to fulfil the re- 
qumments of /ass lwith the use of the correction fador Voltagesensorscan ea/y becorrected before en 
capsulating and subsequently a Mean factor I not needed 

Current orror 
41 

3 14-Entrke• Limitofch=3 1 

Frror whholit. orintion far.,or 

---- 1-9 ET,or with corra[:lon Actor 

201 
firl An 0, 11140 

nn31 
Fig 9. Correction Factor 

4.5 Sacondarv sic,nals, wtj•-znfl120Efm 

Becondambal level 

The secondary signal rated level for voltage transformers is appr 60 V, during fault condnions #can be appr. 
the twice For current Iransformer is the rated signal mostly 5 A, during fault conditions It can be hundreds of 
amperes, 

For sensors the rated secendary voltage ,s below IV During fault cindi'€on me output vo(tage of a voltage 
Sensor •s appr the twice The diect output from a current sensor Iseven al full short-circuit current small An 

extreme exa/•MT the #a,stormation rallo IS 80 A/0,150 v the 6/1996 Of the transmitted sign/ ib, 0,ly 
75 V at 40 kA. Because thejnternal impedance is very high, such a signal is still harmless for people and 
equipment. 

RRE.Mia/ifing f 

As mentioned above separate secondary "cults for measurement and protertion "I I ot needed in sensor 
applications The secondary w"g kom a voltage or current sensor to the I ED can then be Inade Wth a sin 
gle cable. In thecase 01 a combi-sensor the voltage and current secondaly cables can ev/n be combined in 
0ne 

Due to the low signal level the secondary wfring es prone to d•sturbances and therefore rn,ist le cable be 
Properly sh,elded, The secondary cable is typ,Cally a double-sh,elded cable, one of the shields is earthed in 
9ne end of the cable and the other shield 'M the OPPOSite end. By us'ng cable conrlector• '•• •:•••• •••••. 
lion M easHy be made 

&1Edtili 
1-1•e losses•n the uble /,3 Mg•gible i•ut the cable' Capac'tanCe affects the phase displacernent Accurac• 
tests of therefore the rn/de dh the cable connected A cable of suitable length sensor are must be or- 
dered and the maxim/ leligth of the cabje js Jirn•ted, 
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To ensure that the sh/[dings are correctly coins/ed and the accuracy requirements are fulfilled the secon- 
dag cable must n' be. 

shortened 
lengthened 
Branched 

On the ather hand, if the sensor is ordered with a suitable cable, the secondary connections are very easily 
made No burden calculations need to be made when once checked that the burden of the lED is suitable for 
the sensor 

Faultysecondar¥connections 

Faulty connections In instrument transformer secondary circults are always dangemus A shon-circult in the 
secondary side of a voltage transforn,er will cause a short- circuit which always will damage the transformer if 
the circuit is not fused A full short-circu,t on the secondary terminals will make the transformer explode 
within a minute. An open cjrcuit in the secondary side of a current transformer can easily cause overvoltages 
higher than the withstand voltage of secondary terminals, terminal blocks and secondary equipment 

The transmitted signal from a sensor is always a voltage The internal impedance 01 both voltage dividers and 
Rolowski coils are high enough to make both type cf sensors short-circuit proof. 

4.6 FrequencY response 

Instrument transformers are fulfilling the accuracy specifications only at rated frequency At higher frequen- 
cies the accufacy is decreased, at 1000 Hz theadditional errorisappr, 2 % At lower frequencies the Iddi- 
tional enor increases fast at 25 Hz it is appr 5 %. The rated VDjtage facior and accuracy limit lactor are 
strongly dependent on frequency. 

All sensors descnbed in this paper are linear wilhout any additional error belween 10 and 1000 Hz The be- 
havior at lower and higher frequencies is mainly depending on the capacitances n the secondary cable. 

£.1 

1 41 f - 

f -13.f I I 
, 

Fig 10. Frequency response forcurrent transformer (CT), voltage transformers (VT), 
current sensor (CT) and voltage sensor (VS) 

4.7 Extreme voltales and currents 

voltage transformers are factory tested at increased frequency, 250 - 400 Hz, to avoid saturanon JI such a 
test voltage I not available when the switchgear is tested the vollage transtormers must be diconnected 
during testing. 

All sensors can be retested with rated frequency without extra arrangement'. 

Current transformers can suffer from remanence e g after a fast current switch·off Because the sensors do 
not make use of ferr'magnetic components no remanence occur' and there Is no risk for the sensor to be out- 
side the accuracy specifications 
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4.8 Direct voltaqes 

Voltage transformels are very sensitive for direct voltage& and must s ubsequently be disconne/ed du/,119 
dc-testing of cables. Resistive voltage dividers can withstand a de vollage h,gh enough forrnist cable te,Ung (24 kV sensor 70 kv dc) In most cases Ihe sensors need r,Ot be /,sconnected for the de test 

4.9 The impact on, equinimisM 

As Sensing elements are nollceably'mall and the same e|ements are used for both /Miure,••/ M d protec- lion, current and voltage sensors can easily be comb/ed in one device, a combisensor, still sinaller tha, a 
conventional current transformer 

==ih-Lunm 

Fie 11, Size of instrumenttransformers and sensors 

The small dimenlons of sensing elemant makelt possible to Integrate them in other components as bush. 
Ings. Insulators, hous,ngs and circuit breakers 

4.10 Ferroresonance 

Yoltal twifowm •re one of the most Sensit'Ve Com/nents Used in the medium voltage network, the 
failure rate ls /ppr. ten t,rnes se high as lor current transformers The reason is the pnmary winding build up 
of thounits of EITIi of a very thin vvire This winding Plays a double role in the deve[opment of voltage trans. 
•ormer Ta'.es: 

' In some nelorks the unlinear inductances of the pr,mar, windings form a resonance circuit together 
With the earth capac,tances of the network Under unfavorable c,rcumstances & ,0 called ferrore,0. 
nance can occur in this clrcull caus,ng high overvoltages, Saturatlon of the core and high pri/G lver 
currents The resonance frequency 's often below the nominal frequency of the netwom. 

' On the other hand the primary /Inding Is very Sins(tive to all kind of overvortages and overcurrents. 
especially subharmonics and dc-components. 

The risk for fe,Toresonance can be reduced, but not completely eliminated, with a darnping /3,gtor 

22!tagUInal,Lare res,slrve or capacitive, and they are linear They do not cause ferrores/,/ance Ind 
'hey .•••rents caused by other components There is no need of are not sens,t,ve to overvoltages or damping 
res,sto. 

111-.M@tkinmnialkmalimz 

Insttument transformers are i,near only within a very limited range of current o r voltage. As a consequence, 
mOSt , IPE#cally taijor-made for one certain rated current Inslrument transformer unh hav€ bee or.oltage, 

lot I certa,n Embg buile /ad moreover, different secondary windings have been nieded, for nwasure- 
ment and protection· 
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Thousands of different types have been needed to cover even the most common applications and a far- 
reaching standardization has never been realized. 

One single sensor can be rated for several switchgaar rated currents or voltag es, both for measurement and 
protection. The number 01 varieties needed to cover the moN common applications are 50 snall that the sen- 
sors can be detivered from stock, which will strongly affect the delivery time. 

Easy engineering and uncomplicated mounting are other factors shortening the manufacturing time for the 
swichgear 

4.12 The impact of new relay technologv 

Besides the Impact on switchgear dimensions and design, sensor techoology supporting modern protection 
and control IEDS, gives required qualificallons for building moreitelligent switchgear The main reason for 
this Is the improved ability of modem IEDs to perform complex calculations when accurate in put data is avail. 
able. From the sensor point 01 view. the key properties are thelr ability to exact reproduce primary currents 
and voltages mdusively harmonies and high-frequency disturbances, up to highest values, eg. short-circuit 
currents 

Switchqear features enhanced bv modern relavs and sensors 

Better selectivity 
Improved fault location 
Better disturbance analyses 
Power quality measurements 
Remote monitoring and control 
Easy maintenance 
Optimized maintenanceprogram 
Simplified IED testing 

4.13 Sho/comings. The actual situation and further development 

Instrumenttransformertechnology Is a ripe technologyand proven solutions for most measurementand pro- 
tection appllcalion already exist. Sensors for medium voltage applications are under development and there 
are still some advantageous application lacking 

Revenue metering 

Class 0,2 sensors can be manufactured , but a Inexpen/ve and reliable solutions still missing 
Meters are still missing 
External accredited/ce/Med laboratories for routine testing are not accessible 

Differentlalprotection 

In most cases are cables with a length >10 m needed. Because so long cables will seriously affect the 
phase displacement of the sensor an uncomplicated solution Is not yet available, 

10·measurement 

·Cable current sensors" are not manufactured. lo is easiJy calculated by the IED from the three phase 
currents, but the sansitivity is in most cases riot good enough for protection. 

The behavior of instrument transformers Is well known The unlinearity leads tD complicated applications, but 
there Isa lot of experiences and the linits for the applications are well known 

Sensorn. on the other hand are linear which in most cases leads to simple applications Their behavior as 
successors to Instrument transformers is skillful most applications. Experiences of some exacting appllca- 
lions with great demands, comphcated but realizable /111 instrument transforrners. are still missIng. 
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But usually linear components facilitate more Lin- complicated solutions than un-linear ones. The 
exact Ilmjts for additional future applications are unknown and parlly depending on the future devebpme* /1 
the IED technology 

Medium voltage sensors (ABB sensors) are until now been installed at 261 customers in 56 count„e,. 
6. Conclusions 

Some instrument transformer disadvantages wn be defeated with the Introduction • f sensors based on alter- 
native principles like the Rogowsk I coll and resist,ve or capacitive div,ders. New types of r elays are needed, 
but a number Q[ advantages can be ach eved: 

22 

The active pat are smaller than ,n a conventional instrument transformer. Different secondary windings for measurement and protection are not needed Current and voltage sensors IM I 1, Ty be combined in one 
single combisensor.still smaller than a traditional current transformer, or be integr•ted in other components 
as jnsublers, bushings. housings and circuit breakers The small dimensions have an positive J,npact •„• 
cub,cle dimensions. the use of high.valuable raw mateflals and environmentai friendliness 

£/d...... 

Because of the good linearity and absence of saturation Is the information transmitted flurn the sen SOr5 2 the IED, especially duing fault condlons. more accurate than the corgfnd,ng sece ndaG information fm E 

an Instrument transtolmer. Improved abilly of new relays to perform complex calculations gives the quall fica- 
tions for vmsatue relay functions and more int/Nigent switchgear. 

$•!Ill!.0 

The good linearity make it possible to cover several rated currents and voltages as weIJ as fneasur ement and 
Protection applicalons wfth one sngle sensor The standardized seconda• connection with one cabje to one 
Single secondary equiprnent Mkes it possible to have only one secondary rating. As a consequence a rn ini 
murn of versions are needed and they man be standardized for delivery from Stock This will g ive simple order- 
specific engineering. short delivery tirnes. easy and fast mstallation as well as uncompl,cated and compact 
cubicle design 

4 

A J 

11 l 
80 Weste,holm 
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The development of g national online vending specification 
By 

Kobui van den Berg. Chairman ;TS User Group 

1. Introduction 

Current pre-payment vending technology has been specified in 1993 in the NRS 009 process as well as in 
Eskom's common vending specifications In themid 90 6 The ideawasto create a common vending system to 
ensure that all vending systems conform to the same basic requirements to vend to esl]ecially STS compau- 
ble meters, Many proprietary metering systems where however already in use This fact resulted in the use of 
proprietary vending systems with STS capabilities Although the interfacIng equipment Standard Token Trans- 
lator (STT) has beenl specified in the NRS 009 documentation, very few manufacturars developed a system A 
new generat,on of vending systems are currently being developed by various manulacturers but no standards 
exist Thus the need for a specificationto ensure Ihal the new generation of vending systems are compatible. 

2. Reasons for development of the specification 

Some offhe main reasons for developing these specmcat•ons areas follows 

Ab The existing systems and specifications are outdated: 
B) New amalgamated municipalities need integrated vending systems .serve a variety of meters and 

communities, 
Cl Available systems are not compatible and do not include facilities to vend toolder meter technologies 

f/m other manufacturers: 
Db Not all manufacturers are willing to share their older encryption technologies, 
E) The vending industry itself does not come forward with suitable standards and no international stan. 

did exists for vending systems. The IEC Is working on a concept of universal requirements for pay- 
ment systems buta specification is far from completed The erld users thus had to step folward to 
facilitate the process. 

F) REDI will requIre large jntegrated and unter-compatlblesystems in the near future 
G) Higher security and data processing capabilities are required 
H) Newer payment mechanisms need to be accommodated to facilitate bettercustome'services 

3. Current process 

An intiative from Ihe STS Users Group as well as the fact that some larger munlcipallhes need to update their 
systems resulled in Ihe establishment of a working group to compile such a specificat,on The events leading 
up to Ihe project as well as the Cuffent working group activities areas follows: 

A) Presentations at AMEU (2000) technical meeting as wellas Vending options( 2001) did not effecttively 
convey the message to the *dustry that starldards need to be introduced in new vending systems, 

B) Ata meeting of the STS Users Group ( Eskom and Municipalities) in January 2001 manufacturers were 
briefed about this requirement 

C) The support 01 the ESLC was obtained for this project: 
D) Eskom pro,ided the funds to appeint a person from TSI to perform this task 
E) Noth,lig significant happened in theindustry andthe STS user grouptookadecision at ameeting in 

Math 2002 to convene a meeling with manutacturers on 2002-4-8 to get their cooperatron on compil 
Ing a specification. Some larger Municipalities at that stage already had tenders out for the replacement 
of existing sygtems. 
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F) The TS l person visited al vend ing man ufac. turers C Aprrl 2002) as well as a number of m u. 
nicipalities to get their input This process however did not result " significant contribution by any 
manufacturer rn terms of a ready made /peclfication, 

G) At a meeting of the working group on 2002.8.12 it was decided to proceed without these inputs and 
this resulted in the draft scan report ( RES/SC/02•17493) on the basic requirements. Manufacturers and 
STS User group members form part 01 the extended working group and will be Involved in the specm,/. 
tion process which should result In a new updated NRS 009 specification for online vending systems 

14) Tle draft scan report [1] has been circulated to all manufadurers and STS User Group members for 
comments ( Auglt 2002) 

4. Online vs off line vending 

Once the fact thal a new specification is required has been established one has to elaborate on the options 
and possibilities th# ex,st, What Is really requIred by thi Industiy and what M this contribute to the sevice 
deliveli One of the fundamental changes to new vending systems wili be whether an oflline or an online sys- 
lem i required The exact definltion can be debated but for the purpose of this paper the following definition 
will be applicable. 

Off line systems can conclude transac'lons at a Point Of sale wilhout direct commun///I, with a manage 
ment sys'm at a higher level but data must be synchronized ( uploaded) at specific inte/als to ensure that 
transactions are recorded in the main database 

Online systems need a direct real time communiations |Ink belweer, the point of s/* and a Mila lized data- 
base to conclude any transaction ,•1 authenticalon, aither'Zation, encryption and recording Is pedimed by 
the centralized inanagement system 

5- Advantages vi dliadvantaaes of an online s/stem 

Advantales 

I. Higher securit• due to the fact that all encryption and data are centralized an managed from one 
point; 

n Transaction. EASST and revenueinformation updated,n real t,ne· 
iii Beler custome, se/,ce through the new payment systems and vending channels e-g• intemet. credit 

card, cell phone etc 
Encgption for proprietary and STS systerns can be centralized, 

v Multip•e vending contracters can be appointed as 'Ong as they all have access to the MR "nk'/ 
ized database; 

VI Much simpler POS terminals 
vi Arrears collecilon much simpler becal,5/ customer data Is centr/lzed 

9!1•xentanit 
• Currently more expensive due to required communication systems: j 
Iii Verlding not possrble 

commuircatlon line not operational when 

Communication not avalfable in ruil areas 
Cuient systems will lock custo,ners illto one supplier because no industry sia rldards ed 
Requires avery secure communication and aithenticat,on systein 

LERquirements forontine s'6192 

These Perspectives have been compled after the vislt of Ihe project leaderti all manufaclurers and a numbe 
01 utilit,es 

Um'Le'!12&5112' 
Osef should not be locked into a specific .'anufacturer 
EBSST functionallty 
•Debt recovery func""amy 
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• Possibly include payment of other municipal services 
Both STS and proprietary $¥sterns shall be supported 
Secure central database and encn'ption 
Off line vending support where online systems cannot be used or when communication breaks down 
Mult;ple vending channels eginternet IVR SMS. WANS. LANs, radios, X25 
Compatible with various clients or token requestors eg CDU,POS,Cell Phone, 3rd party transaction 
switch, ATM etc 
Exlensive vedng management tools 
Open IT platforms. 
Compatibility with other financial systems 

Supplier Perspectives 

Integrate current vending systems in new systems 
Network and database redundancy catered for: 
Online sYstems should include offline support 
Specily system performance 
Lack of standard banking interfaces should be addres/ed 
Effect of Electronic communicah/ns end transaction bm should be addressed 
Should be an interlace specification 
Specify processes and not protocols 
Various paym Int methods catered for 
Conformance test,ng must be specified and managed by a third party: 

7. Encoding mechanisms : STS vi proprietarv svitems 

The flist pre payment meteringsystems were Installed In the early 905. Each supplier designed a transfer protocol 
to ensure mat Information contained on the pre·payment credit token could not ne copied or fraudulently gener. 
ated. The only probler witn this approach Is the fail that non ot the meters were compattle and an encoding card 
ora complete vending system required to vend tothese meterG, The reRuIt is that man• utililies arestill locked into 
the systems of specific meter suppliers 

The *Litin to this sltuat,on was the development of the Standam Transfer Specification (STS) by Eskom En 
·1993 This firced all manufacturers tousethe same transfer mechanism and meters were thus compatible in 
the sense that one STS vending system could be used to vend to all the different meters from different manu 
facturars. Meter manufacturers d d not nenessarily view this to be in thelr Interest at the time but today every 
body experiences theadvantages of standardization Inthe RSA most conver,tional pre-payment meters sold 
today makes use of STS 

Large installed bases of proprietary meters however are still in use. This implies that to a certain extent users 
are 5till locked into using specific vending systems for these meters . This 5 a serious disadvantage that 
needs Ic be addressed The STS Users Group requested Ihe djfferent manulacturers to come to some sort of 
an agreement to make legacy technology available to all vending manufacturers to enable utilities to acquire 
new vending systems that can vend to STS as well as older meter technologies This Is especially important 
with the amalgamatron of different municipalities into metros where a number of drfferent clder meters are still 
in use. Most manufacturers responded viry poiltively to this request but there are still those manufacturers 
who think that their older technology will ensura their survival in the pre-payment market This attitude is to the 
detriment of utllities and the whole industry and shourd thus be erad,cated. Utmties shoul Insist on slaidard 
ized systems and refuse to buy from manufacturers who try to lock them Into specific technologies, This s Itua 
t,on illustrate# the importance of starldards in the pre-payment vending industry. 

8. What needs to be specified? 

It is qutte Important to declde what bhould be specifled. Many standards and procedures already exist and it *Ill be 
foolhardy to re.Invent the wheel in many ca&es. One should define the essence of what ensures compatibility 35 
4 as /low manufacturers to use jechniques to differentiate thel, product from o ers in the fleld. As tar as pre 
payment meters are concerned the token encryption technology was specl,led and this was enough to ensure Inter- 
operability. 
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The Scan Upingtor·-• repor! Zl J cove,3 the field of standardi- zation but at this stage not & agree One wil I thus have stakeholders 

to give everybody a n oppodunity to make comments and make a final base d decision 
upon the best interest o f the Industry. 

Atthis stage it seems necess/710 I nsure that the e xchange of data between the point of sale and the marn database should be specified as well as 1 nterface micha nisms to allew banking, cell phone and third vending party 
suppliers the opportunity to link into the ve nding cu stomer database. It will alss be necessary to en- sure that al[ e noryption technologies can be Unked to t he marn enc,tion server to allow vending to STS as 

well a s allthe different proprietary s"tems 

L.Prod!,am//0/k 

The figure (1) gives a basic layout of the propo sed system One can *d a number of subsystems in the !arms & vari ous servers required but his figure shows the min i murn system 

TO•ENGENE-70R 
•RveR m. SECURITY 

3 

MODULE•) 
•232 06 f; 

toR 

< I.•UNICAr,ONS I 
E.gYSTEU pRE....ENT CiDUD 
ERF.. APP.,CATION [pn6•,byi•Feliab• STSTOKEN Filt•,lu'l SE•VIR lowo•na-J® RECIUE•TER 
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Figure 1 Proposed online vending system 

The Specification will have to cover the transaction messages between the token reg„ester and the vending 
server. A have to be defined as well asthe security common set d messages /U and authenticat,on micha. 
lisms employed to ensure confidentialty and xtegrity of data exchanged The specification w,Il ensure thal 
various manufacturers m supply fokens requesters ( POS, COL, Cell phone as well as internet based 9ys- 
tems) and that these devices will be compatible 

The system will be independent of the coin}unicalion method used. One will thus be able to * th e most 
. Ppropr/!e and cost e#ective system in a particular situation 

1Lnma-imihugalammEnt@ J 
A) The scan eport [1] wiNbe final;zed during August 2002 
8) First draft of the proposed specification /Ill be available for comment by end October 2002 
C) F lrial version will probably not be available before INe Arst quarter of 2/03. 
11.kindin-inghz.gight/Elimglgialibiti'liBED'l 
Vending systems will const,lute a vital buslness machine 111 the REDs. A la,ge nuilber o f consumers have 

already been connected to the grid by uing pre-payment s•stems. The current vending sysIerns need u> 
grading to ensure Inter-operability once the Idustly is formed w,thin the next few years. The businests of sell- 
ng electricity upgrade it's busi and Mov,de good customer ser,•ces will depena on how well the industry can 
ness date sysIM sorne of the bigger metro's have aiready embarked On imptemenfing systems ly them. 
Selves. Successful integration depends without doubt 00 Industry standards be]Ag implenle,led %*n, 

where one RED will vend on behai of ne•ghborjng RED cannot be avoided due to the demarcalion of distribu- 
4 ams This jn the Gauteng region. is especially true 
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Interf/cing with other business machines like financial, GIS. customer data bases. banking systems, third 
party s transaction switches call centers and maintenance systems is vital to ensure seamless integration of 
RED management unformation systems 

To ensure that REDs function affectivey one will have to concentrate on the integration and standardization of 
information sub-systems 

12. Wav ahead? 

A) It kabsolutely essentialthat the EDI a& a unified front go ahead with le development of this specification 
B) One should also cater for other services like water and arrears recovery . 

C) The EDI hastotake responsibility forthis development and ensure thai it is used for all vending systems 
to purchased in future; 

13 Conclusion 

A) Suppliers will support the development of the specification, but none want to propose a specification that 
could be used, 

B) Industry standards will be used as far as possible 
C) The electricity distribution industry (EDI) will have to provide the driving force to ensure thai the manufac 

turers adopt the proposed specification This will pre"nt possible future lock i. situations; 
D ) The EDI will need the standardization even more once the REDs are established 
E) If a specific distributor cannot wait until the specilicatoon has been implemented it Is recommended that a 

sollware update clause be included in their tender documents: 
F) Current systems will have tobi phased Into new specilications 
G) Off line capability will have to retained to cater for areas where online communications are not available or 

reliable. 
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Acddent Reports and Lessom Learned 

ACCIDEN[$/INCIDENTS, IN THE ELECTRICITV DI'TRIBUTION INDUVTRY AND PREVEN/VE 
MUNTENANCE/'R#K MEASURES ANO MANAGEMENT. 

Following is a reported incidentlaccldent and measures taken to prevent such an accidint recurring. 

ACCIDENTEINCIDENT: El,wh•,10/ M•repoliton Munkipolity. Acildent Qkr,ir,•,tfk.* Nove,•*DE.34*21• 
DESCRIPTION OF EVENTS. 

Accident Involvina ."or Type High last Ughting QI !=118,i/M 
An electrician employed by Ekurhulen, Metropolitan MuniCipably was badly Injured IhM, whjp 
lower a scissor type high mast column he was caught up In a Steel cable, when allempting to the 
and was rnast suddenly pivited flung against a brick wall, thereby injuring his back 

The procedure thal was followed to lowerthe mast on the day that the accident occurred •s a S..WS. 
After a hand-operated *ch had been attached to the mounting Plate at the base of the mast, and the /nd of 
the steel cable attached to the moving section of the mast, a length of cable, approximately 10 nues in 
length was unwound from the drum of 'he WInch, and laid out on thegrounct The amig w/In ofthe mast 
was then pulled away from the fixed section,whilst the operators held onto, and paid out the s •el cable u 
ajt of the stack had theen taken up as the moving Section Moved further away from the Lied se,•11,0•1 At 
Point, the further movernent of the mo,ng sectiOn Of the mast was controlled by unwinding the w,„h d• EZE S 
unt, the lim i maire cluster. mounted on top of the mastr reached the ground. 

On the day of the acciden[. the mat had p,voted wjth great speed such that the electm/n and his co-woiters 
were unable to control the initial movement, and the ele/r'Clan. WhO had apparently colled the (abHe /rou,d 
hl wrist for a better gnP was caught up in the slack cable and nung agaimi a nearby brtk wall where he sus. 
hed iliury 

CONCLUSIONS AND SOLUrclONS-TOPREVENIA RECURRENCE. 

The accident occurred as a result of an unsafe Practice, which was followed dinn g the lowering of the 
mast 

There was no formal safe working procedure In place at the time, and the procedure, whjch was used, 
had evolved over a period of t,rne The tact that not al' scissof type Irlasts v,ere idet/ or properl• 
Counter balanced was a contr,butory factor. as was the effect of the alleged strong wind " the day 

The eleclrician did no, appreciate the dangers inherent in the unsafe praclice, which he folbi/ 

Safe working procedures for the lowering and rals/9 0' all 4'Pei of high mast columns are now be,ng 
dive(oped and implemented· 

SPelialized training in the safe operatjan / h'gh mast lighting masts Is k> be Pip,ded to all •inte- 
nance personnel involved M the servicing of these mails. 
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Following is a reported Incident/accidint and measures taken to prevent such an accident recurring. 

ACCIDENT.'INCIDENT, arn«H-Ralnet Munlcipallti. Acddent occurred during Mav 1997. 

DESCRIPTION OF EVENTS 

The Municipality had a pole mounted 11 000/400 Volt transformer on a typical H . structure supplying 5 phase 
electricity . a nearby 8ewerage pump station This structure was installed in about 1976 to 1978 

An old LV 4 - core lead sleeve cable and a newly installed SWA PVC 4 - cora LV cable were installed on a 
r.le next to each other. fastened with stainless steel bandit strapping around the pole. An angle 'In was 
placed over the SWA PVC cable to protect it against vandalism. 

The MV supply was via 3 bare overhead aluminium conductors connected down to a set of cut-out fuses and 
from the fuses to the transformer bushings. The transformer was mounted on two horizontal 1 - beams be- 
tween the H .poles. 

A young schoolboy climbed up the H - poles on to the transformer platform to have a better view of goats he 
was in charge of He apparently lost his balance and supped - his normal reactron lo avoid falling was to grab 
something. Unfortunately he grabbed hold of the MV aluminium conductor connected to the MV bushing of 
the transformer and was severely injured, resulting In the loss of both arms 

The positin of the transform was about 600 metres from the nearesr developed township nexi to a came- 
tefy and on open Wound adjoining a vtel area There is a footpath to the installation being used by the resi- 
dents. The hight from ground level lo the MV bus/ngs connector cf the transformer 58 approximate 150 mm 
below the required height for a transformer outside a township 

However. during the trial the plaintiff. advocate reasoned as follows: 
- that the installaton M wAhwn a township and therefore the height above ground 

level should have been in accordance with Act 85 of 1993 
- that tha bandit strapping made it easier for somebody to dimb the pole; and 
- that there were no barbed wire or danger signs installed. 

The ruling of the Judge was that the Municipality was negligenl 

STEPS TAKEN TO PREVENT SUCH AN ACCIDENT RECURRING. 

Subsequently Ihe Municipality has had barbed wire installed and danger signs on all poles carrying electrical 
machinery and equipment This Is an ongoing procass, which must be inspected on a regular basls as van- 
dals frequently remove the danger signs as wall as the barbed wire. 

The following crucial factors came to light from this incident and which further contribute to preventing the re- 
currence d such an acwdent 

1. All electricity distributors must ensure that barbed wire or some deterrent a nd danger signs on poles car- 
rying electrical machinel & equipmelt be Inst/(ted 

2. The OHS Act, Act 85 of 1993 8 not iery clear on some technical 'sues 

3. Detailed records must be kept of routine inspections performed to check whether barbed wire and danger 
signs are still intact 

4. Employees should ensure that they fully understand the OHS Act 85 of 1993. 

The Municipal Manager is of the opinion that all electrical incidents should also be repolted to the AMEU I 
future and should be discussed at all AMEU Branch mietings and to receive inputs from members and make 
recommendations on how to improve on safety, etc 
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Electrkal Accident In Glenice. 

ACCIDENT/IN CIDENT: Borough 01 Gle™coe. 

DESCRIPTDN OF EVENTS 

An employee 01 Glencoe Munimpallty was seriously injured due to electric shock when he with came a 6600Volt into cu/act cable at Substabon No 2. 

Mr Leon van der Merwe, Act/g Manager Techn•cal Semies of the Borough of Oundee was then CEO appel* 
to conduct by the an preliminary invest,galion into the accident and was furthe• 

ment of 00_opMd Investigation ty Ihe Labour to assist with the DeN/. 

The persen in charge and apparently responsible for the accident was found gu•lly h the com 6/ w quitted after as ac- 

he appealed, as the sentence imposed was nat congruent with that Prefc/bed 1 the GIS Act 
The probable cause of thls untprli irla• 80Glden! gan be attributed t/!he /(?MiL!21/422£23 

Persons appointed to posihons of responsibl lity beyQnd their capa bilities. 
No proper switching and earth Ing procedures were followed. 
No schematic diagrams available of the network 
Assumption made that ati was safe. 

• Sm,ching on supply while staff was still working on equipment (no permit s•stem). 
Description of Event in Greater Detail. 

From statements obtained from witnesses and Persons in chame and an on-site invbtigate, 1t ME li,nd 
that no logs were kept of swthing operations, therefore the Procedure followed wa• lien hy the person In 
charge at the time 

On 30 Oclober 1996 he Isolated Substallon No 2 by opeing all OCBs and rackIng them W He then 150- 
lated the GPO, Blgar and Blue Ribbon feeders at the 'Magn'Ax' switchgear and plaing U,9 links he had re. 
moved I n the switchgear cubicie and locking 'he oubicle He 'ha n Proceeded to open the 'eat Trom the 
Sanlam' Sub. Al the Magnafix' switchgear and applied the ea/hing. 

The supply from the SAR Hostel Sub. Was &00/(ed by means of *thdrawing Ihe fuse ein ks into an ·open' posi- 
tlon wnhout removing them 

The supply from 'Van Riebeeck· Sub.Was still open from a previous faulton the Circuit The med•,m voltage 
I'llk in Substation 2 was opened 

rhe person in charge stated that he tested the installation on the mirn ng of 31 october 1996, before work 
was commenc/d 0/ the equipment and that a Mr PUM/se wOrked M fhe busbarend cue/ ,=,/g•• 
at wha place the accident occurred 

|9""ng the fact that no proper isolatio $ picedures were followed. the ?Rves¢,gating le/m tried tr determine 
the p•Ssible source of the 'temporary" supply of ejectricily that caused 'wury to Mr S Mchunu 

The fi rst possible cause mooted by the person in chart,e, was that a flash-over occurred at the sAR Howel 
Sub at the fuse-links, was,nvestigated by tnern//SNgating tean? arld found to bave been j,nhuss ible due M a 
humberoffactors. as follows:- 

1•he distance between the 'live' points would not allow for a #ash-over arld thecrmurt breakers aisub MI 2 
lere still in the 'open· poIition'· 

On fufther investigation it became evident that the efectrocut'On Of Mr S A'[Chun u actually occulred /I th/ bl 
bar 5;de of the SAR HIstel oil circuit breaker in Sub No 2 
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A further fact which emerged was that the earth.fault protection on the ·South' ring oil circuit breaker feeding 
Blue Ribbon' and the ·GPO' fieders frjpped during the accident confirming that the possible source of supply 
did not emanale from the from the other three feeders 

The possibility of back-feed through the local Iran,former through the MV links is also ruled out due to the fact 
that the South' ring oil muit breaker had tripped on earth fault 

In RE opinion of Mr Lion van der Marve, the invest,gat:ng officer the source of supply could only have been 
from the South ring supply, which had tripped on earth fault dunng the accident Thl leavesthe only logical 
conclusion, namely that the path for the electricity supply must have been through the ·GPO' or Blue Ribbon' 
Magnafix' switchgear and the medium voltage links in Sub No 2 

The Borough of Glen(coe with the assistance of the Acting Manager Techf cal Services of the Borough of Dun 
dee, Mr Leon van der Merwe, designed the following measures in an attempt to avoid a similar accident oc- 
curring in future - 

A log-book and permit system was implemented 
Schematic diagrams of the MV 5ystem were compiled 
Arrangements were made for all staff involved with MV switching, to attend the MV Switching and 
Regulations course at Durban Eleacity 
Sufficient earthing and test equipment was provided for the slaff 
As an interim measure, the Glencce staff was trained In the correct switching arm test procedures by 
the Oundee Electrical Department 
As a further control meagure, the log-books and permits were audited on a regular bass to ensure com- 
pliance 

Best Paper Award 

Trevor Gaunt 
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Gariep LC Mi JW Visser P B X2 VENTERSTAD 9798 051) 654 0224 0513 6540374 
George LC Mr Kevin Grunevald PO Box 19 GEORGE 6530 ¢044 1 874 3917 044) 874 3938 
Gobabis Municipalily -The Eledcal Engineer P O Box 33 GOBASIS (09264) 681 2551 09264)681 3012 
Govan Mbeki Municipamy Mr CD DJNs P B 

E21 
X1417> 

SECUNDA 2302 (017) 620 6062 017> 6206164 
Great Kel LC The Chief Electrical Engineer P O Box 21 KOMIA 4950 <043)8311028 043)831 1306 
Greater GFIi Munic Cir CD Ndleve POBox2944 GIYAN1826 (015)812 3707 018) 812 2068 
Greater Kokstad Municipalit• Mr Denis Barker PO Box 8 KOKSTAD 4700 (039) 727 2625.'2298 039) 727 4321 
Greater Marble Hall LC Mi JL Durie P O Box 111 MARBLE HALL 450 (013)2611151 013) 261 2985 
Greater Tzaneen Municipality M, Andy Loubscher PO Box 24 TZANEEN 850 (015)3078167 015) 307 8049 
Greater Tzaneen Municipality Mr Pierre ian den Heever PO Box24 TZANEEN 850 (015)3078160 015) 307 8049 
Hibiscus Coast Municipility The Chef Efectncal Engineer P O Box 5 PORT SHEPSTONE 4240 (039) 688 2000 0391 682 1131 
Honoraly Member MR Max Clarke Crlsla Palms 8, Bernhard Str, RANDBURG 2194 <011)476 5925 011)476 5939 
Honorary Member Mnr FLU DANIEL P O Box 4542 7YGERBERGVALLEY 7536 (021)976 1677 021 > 976 1677 
Inxuba Yethemba LC Mr MJC Roodt P O Box 24 CRADOCK 5880 (048)8811515 048)881 1421 
Kai !Garib LC Mr MW liar,<e P O Box 174 KAI<AMAS 8870 (054)4316300 054>431 6301 
Kannaland LC Mi WK Harzenterg Po Box 30 LADISMITH 6655 (028) 5511023 028) 550 1766 
Khai-Ma Municipality Mi Petrus Boltman P O Box 108 POFADDER 8890 (054) 933 0066 054) 9330252 
Kimberley DC Mr K Bogacw P B X5030 KIMBERLEY 8300 (053) 830 6400 053) 832 5367 
King Sabala Dabndyebo LC Mr Engineer The Electrical PO Box 57 UMTATA 5100 (047) 501 4304• 047)531 2704 
Klerksdorp LC Mr Cornelius Johannes Coertze P O Box 20 STILFONTEIN 2550 18) 4842833 
Klertsdorp LC Mr LH Strydom P B X8 ORKNEY 2620 (018) 4731451 18) 473 3384 

Klerksdorp LC Mr Wrand Viljoen Pm Bag X99 KLERKSDORP 2570 (018) 482 9851 18) 4641221 



UHDERTAMINO MIEMBERS 

Company Name Address Phone Fax 

Knysna Munic•pality Mr L Richards/,1 P O Box 21 KNYSNA 6570 (044) 382 5066 (044)382 5551 
Kopanong LC Mr B•er[ Buitenbach P O Box 23 TROMPSBURG 9913 (051) 743 1658 Ask lor Fax 

Kouga LC Mr AH du Pless' PO Box 21 JEFFREYSBAAI 6330 (0422)931111 (0422)934488 
Kouga LC M Desmond Walter Pennels P O Bo:• 137 ST FRANCIS BAY 6312 (042) 294 0309 (042) 294 0312 
Kungwin, Le Mnr DJ Botha P O Box 40 BRONKHORSTSPRUIT 1020 (013)932 0061 (013)9351311 
luruman-Molhibas•ad LC Mr Theo Pretdus P O Box 4 KURUMAN 8460 <053) 7121095 85382 3581 
Kwadukuze LC Mr J Hall P O Box 5 BALLITO 4420 (032) 946 8005 (032) 946 1918 
Kwadukuza LC 8 LF Klopper POBox72 STANGER 4450 (032) 551 3091 (032)5515500 
Langeberg LC Mr G Mans P O Box 29 RIVERSDALE 6670 (028) 7132418 (028) 7133146 
Lekwa LC Mr Dawid Loitering P O Box 66 STANDERTON 2430 (017)7146683 (017)712 6808 
Lephalele LC Mr Aardt Both PB X136 ELLISRAS 555 (0141763 2193 (014) 763 5662 
Lesed, LC Mr RB Coetsee PO Box201 HEIDELBERG 2400 (018)341 3111 (016)341 6458 
Letsemeng LC The Electncal Engineer - P O Box 7 KOFFIEFONTEIN 9986 (053) 205 0007 (053) 205 0128 

Letsemeng 
ELL Lichtenberg LC Mr D Lowe P O Box 31 COLIGNY 2725 (018) 673 1007 (018) 6731674 

Lukanji LC Mr P Bezuidenhout P B X7111 QUEENSTOWN 5320 (045) 838 2684 (045) 839 7545 
Madleng LC MnrJLMynhardt P O Box 106 BRITS 250 (012) 3189383 (012)318 9354 
Matube LC Mr AP Linde POBox2 FRANKFORT 3830 (0588) 31051 (0588) 33072 
Magalakwena LC Mr JN Fourie P O Box 34 POTGIETERSRUS 600 (015)4919601 (015)491 9755 
Magalakwele LC Mr EJ van der Horsl POBox34 POTGIETERSRUS 600 (0154) 491 2244 (0154)491 5142 
Makana LC Mr WR Bufe P O Box 176 GRAHAMSTOWN 6140 (046) 6036050 (0461 6225264 
Makhado Municipality Mr E Joubert P O Box 96 LOUIS TRICHARDT 920 015)516 0212 (015) 5132339 
Malets•ar LC Hoof Elektriese Ingenieu, P B X1011 ALIWAL NOORD 9750 (051) 6332406 (051)6332401 
MangaLIng LM Mnr AJ van der Me,we P O Box 3704 BLOEMFONTEIN 9300 (051)4092210/1 (051) 409 2366 
Mantsopa LC The Chief Electical Engineer P O Box 64 LADYBRAND 9745 (051) 924 0654 (051) 924 5144 

=:=. 

ants'pa L. Mr HO Potgieter P 0 Box64 LADYBRAND 9745 (051)924 0854 (051) 924 5144 
as,lonya LC MrFCMeyer PO Box 26 WINBURG 9420 (051 )881 0003 (051) 881 0003 
alatiele Elect,icity The Chl Ele¢bical Engineer P O Box 35 MATATIELE 4730 (039) 7373135 
alihabeng LC Mr LC Herbst POBox29 HENNENMAN 9445 (057) 5732055 9573 7532058 

Wlhabeng LC 8 GJ Meyel P 080)(708*ELKOM 9460 (057) 3913116 (057) 3913450 
Matzikama LC Mr J H Vi#oen P O Box 98 VREDENDAL 8160 (027) 213 1045 (027) 213 3238 
Mbombela LC M,Pieter/ourie P O Box 2 WHITERIVER 1240 (013)751 1184 (013) 751 2667 



UNDERIAMING MEMBERS 

Company Name Address Phone Fax 
Mbombela LC Mr Ephiam Thabethe PO Box45 NELSPRUIT 1200 (013)7592230 (013)7527168 
Merafonglity Council Mr Chris Spies PO Box 708 WELKOM 9460 (057> 391 3160 (057) 3913112 
Messina LC Mr JAP du Tilt P B X611 MESSINA 900 (015) 534 0211 (015)5342513 
Mets,maholo LC Mr H.1 van Wyk P 0 Box 60 SASOLBURG 9570 <016) 976 0029 X 145 '016) 976 0029 X 183 
Middelbuwg LC MrJAI<ok POBox55 MIDDELBURG 5900 (049)8421122 0491 842 2252 
Middelburg LG (Mpurnalan'a) Mr Raymond Grunig P O Box 14 MIDDELBURG 1050 (013) 249 7220 013)2482550 
Mkhondo LC Mr H G Botha P O Box 13 PIET RET]EF 2380 (017)8262211 017)8260330 
Migen, Municipality The Electncal Engineer PO Box 5 HOWICK 3290 (033) 3306124 033)3304183 
Modimolle LC MrJJ Kasselman PB X1008 NYLSTROOM 510 (014) 717 5211 014> 717 4077 
•'logale City LC Mr F Erasmus P O Box 94 KRUGERSDORP 1740 (011 )951 2254 011)6652666 
Mookgophong Mu nic Mr CP Cioete P B X340 NABOOMSPRUIT 560 (014)7431111 014)7432434 
Moqhaka LC Mr Hannes (MJ)Brevis P O 80x 302 KROONSTAD 9500 (056) 216 9283 056)216 9284 
Mossel Bay LC Mr Ockert Bothma P O Box 25 MOSSELGAAI 6500 (044)691 2215 044)691 1903 
Mossel Bay LC Mr G Willernse P B X29 MOSSELBAY 6500 (044)6202100 044 620 2853 
140'na LC Mr Godfrey Smith P O Box 47 MOO] RIVER 3300 (033) 2631221 033) 2631127 
Msukal,gwa LC Mr TJ Bezidenthout P O 82 3 BETHAL 2110 (017) 624 3000 017) 624 5232 
Mlhor,jarlen, LC Mr P Hamalair,en PO Box 11 MELMOTH 3835 (035) 450 2082 035) 4503224 
Municipality of Waivis Bay Mr Gerhard Coeln P B X5017 WALVIS BAY (09264)64217600 09264) 64 29574 
Na,a LC Mr' J Heemans P BX15 BOTHAVILLE 9660 (5851)49200 6651)53922 
Naia LC Mnr TE Tokwana P B X15 BOTHAVILLE 9660 (056) 514 9200 058) 515 3922 
Naledi LC Mev L Burgar P B X 1 DEWETSDORP 9940 051)5410012 051) 5410556 
Naled, LC MrjF Kies P O Box 35 VRYBURG 8600 053)9282211 053) 9282258 
Naledi LC MrAIwy, Smll P O Box 82 STELLA 8650 <053) 928 2203 053) 9283482 
Ndlambe LC Mr Billie Pa#erson P O Box 13 PORT ALFRED 6170 (046)6241140 048) 624 2669 
Nelson Mandela MC Mr George Ferreira P O Box 45 UITENHAGE 6230 (041) 505 44S7 041) 994 1335 
Nelson Mandela MC Mr Willem Meyer PO Box 42 DESPATCH 6220 (Oil)9331111 041)9332721 
Newcastle Munic,pality Mr RJ Mallinson P B X6621 NEWCASTLE 2940 (034) 3121296 034) 312 9697 
Ngwalhe LC Mr HW Coetzer P O Box 359 PARYS 9585 (056) 8112131 056) 8176343 
Ngwathe LC Mr T Cunni righam P O Box 45 HEILBRON 9650 (058) 8531023 058) 8531024 
Ngwathe LC Mr PJJUys P 0 Box 14 KOPPIES 9540 (056) 777 1819 (056) 7772745 
Nketoana LC Mr CP Wickham P O Box 26 REITZ 9810 (058) 863 2811 (058) 8632523 
Nkonkobe LC Mr M F Steyn PO Box 36 FORT BEAUFORT 5720 (046) 6451420 (046) 6451619 



UND..AKING.....RS 

Company Name Address Phow Fax 
Nxub@LC Mr JErasmus P B X350 ADELAIDE 5760 (046) 684 0034 (046) 684 0034 
01!,warong' Electnety MT FW Hanssen P B X2209 OT)1WARONGO (09264) 67302231 (09264) 87302098 
Oudtshoorn LC Mr J.13 Nel P O Box 255 OUDTSHOORN 6620 (044 272 2221 (044)272 3512 
Overstrand LC The Chbf Electrical Engineer P O Box 20 HERMANUS 7220 (028) 313 8020 (028) 312 4098 
(Nerstrand LC I M van Zill Martin 19 Framingo Crese/ LANSDOWNE 7780 (028) 271 4010 (028) 271 4100 
Overstrand Mun MT D Maree Mi Daniel laree PO Box 26 GANSBAN 7220 (028)384 0111 028) 384 0241 
Phokwar,ell Wd Westhuizen Mi J van der Weslhuizen P B X3 HARTSWATER 8570 053)4560111 053) 456 0022 
Phokwane Municipality Mr MJM Blaauw e B a HARTSWATER 8570 <053) 474 01/3 (053) 4741768 
Pletler,beig Bay LC Mr 8 van Jaarsveld' P O Box 26 PLETTENBERG BAY 6600 (04453) 32050 (04453)33485/7 
P/okwane LC Mr DET Potgleter POBox 111 PIETERSBURG 700 015)290 2270 (015) 290 2249 
Potchelstroom LC Mi Ste/hanus S¢eyn P O Box113 POTCHEFITROOM 2530 <018)299 5352 (018)237 5130 
Randfontein LC M/Inathan Johnlonallon PO Box 218 RANDFONTEIN 1760 (011)4110218 (011)412 3424 
Re A Ipda LC Mr MPL de jager PO /0/5 POSTMASBURG 8420 (053) 3130343 (053) 3131602 
Reho Electlicity M/GNHuysen PO Box891 TSUMES (09264)67222219 (09264) 6722261 

g.ll Ruslenberg LC Mr Adam Viljoen P O Box 16 RUSTENBERG 300 (014) 590 3170 (014)590 3430 
Saldanha Bay LC Mi J©hanies du Pless,s P B X12 VREDENBURG 7380 022 7017050 0227151518 

Sedibeng DC TheOhief Electocal Engineer P 0 Box471 VEREENIGING 1930 (016) 4503257 (016) 4554522 
Sedibeng DC Mr E van Helden P O Box 471 VEREENIGING 1930 (016)427 1015/6/7 (016}4271014 
Seme LC -Ihe Chiet Electtica Englneere P B X5011 VOLKSRUST 2470 (1773)48100 (1773) 53004 
Setsolo LC Mr AJ Addinall P O Box 20 SENEKAt 9600 (058) 4812142 (0581 481 5154 
Slyalhemba LC MICN 'an Wyk PO Box 16 PRIESKA 8940 (053) 353 5306 (053) 3531386 
Stellenbosch LC Mr floris Koegelenberg P O Box 17 STELLENBOSCH 7599 gel) 878 2055 (021)8763297 
Stellenbosch LC Mr Bany Naude P O Box 17 STELLENBOSCH 7599 (021) 808 8404 <021 ) 8088409 
Swartland LC Mr Roelof du Tolt P B X52 MALMESBURY 7300 (022) 482 2996 <022) 482 2935 
Swarlland LC Mr TFRossouv P B X8 MOORREESBURG 7310 (022) 433 2248 (022) 433 3102 
Swarlland LC Mr PJ Uys P O Box 1 YZERFONTEIN 7351 (022)4512366 <022)4512453 
Swaziland Elidricity Board MrBFarrer P O Box 258 MBABANE 09268 4046638 08268404 0962 
Swellendam LC Mr Ke,in Mckay P 0 Box 20 SWELLENDAM 6740 (028)5141100 (028) 5142458 
Swellendam LC Mr HJR Rix P O Box 147 BARRYDALE 6750 (028) 5721082 (028)572 1358 
Thaba Chweu LC Mr D Bester P O Box 61 SABIE 1260 (013)7641241 (013) 764 2860 
Thabazinlbi LC Mr Loumens Abram Dreyer P O Box 90 THABAZIMBI 380 014) 7771525 014) 777 1531 
The Msunduzi Mu•,cipal,W Mr FE Fowles P O Box 399 PIETERMARITZBURG 3200 (033) 355 1400 (033}355 1559 



UND.,Al".10111.-m 

Company Name Address Phone FI 

Theewaterskloof LC Mnr Francois d u Toit PO Box 24 CALEDON 7230 (028) 2121090 (028) 2141289 
Tshwane Elect Mr John A El,rich P O Box 423 PRETORIA 1 012) 3084100/1 (012) 3084149 
Tshwane MC Mr F di, Toit P O Box 14013 LYTTLETON 140 (012) 671 7332 (012) 6717356 
Tshwine MC Mnr JPE Swarts PO Box 58393 KARENPARK 118 (012) 5218000 (012) 5210814 
Tswelopete LC Mir IF Steyn P 0 Box 3 BULTFONTEIN 9670 051 853 1333 051 8531332 

Ubuntu LC Mr Grey Stopforth P 8 X329 VICTORIA WES 7070 <053)6210026 (053 621 0368 
Ulundi LC Mr Visimizi Xaba PB X17 ULUNDI 3838 (035) 870 0501 (035 8701392 

ulhlathuze LC Mr DJ van Wyk P B X1004 RICHARDSBAY 3900 (030 901 5350 <035 901 5444 
Umlindi Local Council Mr. AWJ Landsberg P O Box 33 BARBERTON 1300 (013) 712 2121 (013 7125120 

Umkhanyakude LC Mr J Coetsee P O Box 449 MKUZE 3965 (035) 5731536 (035 573 1356 
Umtalazi LC Mr Jaap le Ginge P 0 Box 37 ESHCWE 3815 (035) 474 1141 (036 4741141 
Umishezi LC MR Dragan Vulovic PO Box 15 ESTCOURT 3310 (036) 352 3000 (036 352 5829 
Umvoti LC MrTRajnarain PO Box 71 GREYTOWN 3500 (033)413 9148 (033 417 1393 
Utrecht LC Mr NM Dekker PO Box 11 UTRECHT 2980 (034) 331 3041 034 3314312 

9ZL 

Ventedorp LC Mr CP Terblanche PO Box 15 VENTERSDORP 2710 (018) 264 2051 918 264 5138 
Virginia LC Mr Jan Booyens P B X7 VIRGINIA 9430 (057) 212 3111 (057 2122885 
Wale#llc Mnr Geri var, der Merwe P B X1018 MODIMOLLE 510 (014) 7171344 (014 7173886 

West R// hituric/aJity Mr ME Be]/ P B X033 FWIDINTEJN 1759 (011)4115018 011 412 3663 
Wesionaria LC Mr FN Quinn PO Box 19 WESTONARIA 1780 (011)7531121 (011 7534176 
Windhoek Electricity Mr FA Diener P O Box 5011 W INDHOE K (09264)61 2902455 (09264)61 2902494 
Whenbel LC Mr Jan Adriaan Kok P B X4 WOLSELEY 6830 (023)631 1021 (023)6313161 
Wilzenbel LC Mr I van der Walt PO...44 CERES 6835 (023) 3161854 (023)318 1877 
Wilzenbel LC Mr ST Young P O Box 44 CERE 8835 (082) 453 9458 
zAmallathu LM Mr JC Mowdyk PB X2 STUTTERHEIM 4930 (043) 683 1100 (043) 683 1127 
Zeefust LC Mr JG Joubel P O Box 92 ZEERUST 2865 (018)6421081 (018)6422618 



AFFILIATE ..MIERS 

Company Narne Adlesi Phone Fax 
3D Heat Shinkeroducts M, Peter Maclaughtirl POBOX 18541 DALBRIDGE 4014 (031) 305-8937 (031)305-8938 
3MCompany M' Ben V'/agner P O BOX 926 ISANDO 1600 (011) 806-2100 (011) 806-2172 
ABB I Grant Gardine• P O BOX 8080 ELANDSFONTEIN 1406 (011) 878-8056 (011) 828-0943 
ABB Mr HJJ jacobs P O BOX 8080 ELANDSFONTEIN 1406 (0111 878 8039 (011) 828-0943 
ABB Transtormer (Pw) LId Ms Jacqui Bum P O BOX 691 PRETORIA 0001 (012)3189911 (012) 327-1249 
Aberdare Cables Mr TPvan Niekel P OBOX 1679 EDENVALE 1610 (011)456-4413 (011)4564349 
Aberdare GToup Mr L Stey' POBOX1679 1610 (011 )4564375 (011)809-4739 
Actarls Measurement & Sym MT Piete Coellee P 0 80X 4059 TYGER VALLEY 7536 (021 > 914 3640 <021) 914 3830 
ADO Manufactunng 4 Dave Sma P O BOX 19081 WINBERG 7824 021) 712-0307 (021)712-2818 
African Cables M.Jannle Badenhors' POBOX 172 VEREENIGING 1930 (016) 430-6000 (016)423-6103 
African Eleclcal Tech Mr/obu'lls P O BOX 147 PERSEQUOR PARK 0020 (012) 349.2247 (012) 349-1999 
Africon Mr HH Nel P O BOX 905 PRETORIA 0001 (012) 427-2310 <011)427-2344 
Alcom Systems Mr Kelvin Oakes P O BOX 5574 RIVONIA 2128 (011) 235-7640 (011)807-5428 
Alstom Elect#cal Prod Mr AM Searle P O BOX 678 GERM1STON 1400 

L 
(011) 878-3038 

5097 

ZZ 

(011) 
878-3002 

Alstom Electncal Pod Mr John Williams PO BOX 13024 KNIGHTS 1413 
(011)820 

Alstom Measurements Mr Selwyn Braver PO BOX 24 PR•MROSE 1416 (011)820-5111 (011)820-5220 
Alstam TID Mr Hernan Broschk P O BOX 24 PRIMROSE 1416 (011) 820-5260 (011) 8205220 
Aluex (PTY) Ltd MIAndre Moggee P O BOX 412 VEREENIGING 1930 (012) 803-3882 (012) 803-3316 
Aluex Naledi(Pty)Ltd Mr D Botha PO BOX 3135 MIDDELBURG 1050 (013)246-1741 (012) 803-3317 
Apple Plastic Technical Mr Zach Modiselle P O BOX 52651 FOURESBURG III (012) 541.3360 (012) 54 3362 
ATC (Ply) Ltd Mr Willie Wakeford P O BOX 663 BRITS 250 (012) 381-1473 01400 {012)250-3412 
Ballenden & Robb Mr GJ lester P 0 BOX 311 BELLVILLE 7535 (021) 975-1430 021976-4018 

Balienden & Robb Mr Willy Bruggeman P O BOX 13194 EASTLONDON 5217 (043) 743.3809 (043) 743-9321 
Ballenden & Robb (P.E.) M,Daleliebenberg PO BOX 955 PORT ELIZABETH 6000 (041) 581-2262 (041)5814564 
Baymonl Cape HV Projects Mr Eugene Schull 8 CARISSA STREET BELLVILLE /530 (021) 913-0642 021)913-5480 
Beke (PTY) Ltd Mr Wimpie Ludwick P O BOX 120 OLIFANTSFONTEN 1665 (011)238-0039 (011)238-0180 
Bergman Mr WJ Pelser P O BOX 833 HALFWAY HOUSE 9880 (058) 6234566 (058)622-2576 
Bonesa Mr Barry Bredenkamp PO BOX 905 PRETORIA 0oo1 (012)427-2619 012-427.2935 
BSL Consultants MrLNTheron P O BOX 2874 MIDDELBURG 1050 (013) 243-4343 <013) 243-4300 
BVI Consulting Mr Kgos Gertenbach P O BOX 1155 UPINGTON 8800 (054) 337-6600 054) 337-6699 



A..LIA......Em 

Company Name Address Phone Al 
CA Du Toit & Ver,note Mr TP Slade P O BOX 2145 BROOKLYN SQUARE 75 (012) 346-0893 (012) 346.9700 
Ca,fro Consulting Eng Mr David Frost 7 FfWNK STREET NEWTON PART 6045 (041) 392-9898 041) 365·1856 
Circuit Breaker Industries Mr Brian Wadeley PB 2016 ISANDO 1600 011)928-2072 (011) 392·2354 • Clinks"les * Mr FP Conradie P O BOX 2551 GEORGE 6530 (044)874-1511 (044)874-1510 
Cl nkscales Maughan Mr L Ron Torrance PO BOX 12901 MOWBRAY 7705 (021)448-9050 (021)448-9058 
Clipsal South Afr'ica M,David Evans PO BOX 50012 MIDRAND 1683 (011)314·5200 (011)314-5296 
Conlog Mr Ivor Becki PO BOX 2332 DURBAN 4000 (031) 268-1228 (031 ) 268.1500 
Conradie& Venter Mr CL Meintjes P O BOX 1009 BLOEMFONTEIN 9300 051 )447·1636 <051) 430-8316 
Consolidated Power Prod Mr B H Berelowl PB X42 HALFWAY HOUSE 1685 (011)8054281 011)805-1132 
Crabtree Elec Mr Lance Whittord P O BOX 14040 WADEVILLE 1422 <011) 874-7600 (011) 827·5320 
CU AL Engineeling Mr Michael Walsh P O BOX 1529 BRAKPAN 1540 011 ) 740-0660 (011)740-0189 
D J.J. Conradie & Vennote Mr Piet Hoffmann P O BOX 35301 MENLO PARK 102 (012) 349-1105/7 (012) 349-2693 
D L.Vkwa-Zulu Nala Mr LJ Barnett P O BOX 408 WESTVILLE 3630 031)266·0881 (031)266=1906 
D.L.V. Phambm Mr DJ Morga n P O BOX 19730 TECOMA EL 5214 (043) 742-1110 <043) 742-1116 

Rlt 

De Villiels & Moore M,CH Basson P O BOX 472 DURBANVILLE 7550 (021) 976-3087 (021)976-2716 
Deitaplan Consulting Eng MrJL Mocke P O BOX 2716 KLERKSDORP 2570 (016) 462-9969 (018)464.1887 
De*Power Matla Mr Sergiode Olive,ra PO BOX 383% BOOYSENS 2016 (011)835-1011 (011)835-1717 
Drive" Mr 8 Mlagee P 0 BOX 417 EDENVALE 1610 (011)974-1111 (011) 974.2222 
Eberhardl.Martin Mr Roger Marlin P 0 BOX 58365 NEWVILLE 2114 (011)673-2036 (011)873.2043 
EEPublmheacc Mr Chris Yelland P 0 BOX 458 MULDERSDRIFT 1747 011) 659.0504 (011 ) 859.0501 
EHT Cables cc Mr. Martin Burls 15 WALLOODN RD CONSTANTIA 7806 021)706-1048 (021) 705-6832 
Elecllical Contractors liaciation Mr Torly McDonald PO BOX 9683 EDENGLEN 1613 (011)392·0030 (011) 974-9402 
Electrical Conlractors •sociatn Mr J Oliver P O BOX 9683 EDENGLEN 1613 (011) 392-0000 (011)974-9402 
Electricite De France Ms Victoria Mundell P O BOX 848 STRATHHAVEN 2031 (011)864-2076 (011)8&4-2473 
Elektroplan Consulting Mr S Carrack P 0 BOX 13165 CLUBVIEW 0014 (012) 883-5420 (012)663-7106 
Elexpert (Pty) Lid Mr HB Barnard P O BOX 4069 RANDBURG 2125 (011)787-7566 011> 787-7566 
Emoon Mr Ralf Tobich PO BOX 19000 WINDHOEK. NAMIBIA 092646) 122-4725 0926453 123-3207 
Energy Measurements Mr Neil Jackson PO BOX 281 ISANDO 1600 (011)92-7900 (011)921-7977 
Energy Measurements Mr John Welby P O BOX 281 ISANDO 1600 011)921-7474 (011)921-7977 
Eskom DSM The DSM Manager P O BOX 1091 JOHANNESBURG 2000 (011)800-2/7 (011)800-8376 



A..ILIAT. Mi....1 

Company Name Address Phone Fa. 
Eskom Honiculture Mr AD Horstall PO BOX 351 RIVON1A 2128 011)800-3410 (011)800-4222 
FARAD (Pty) Ltd Mi Peter Gerber POBOX 31220 BRMMFONTEIN 2017 011 •726=4090 <011)726-4531 
Ferreira, Wessels&Bisschoft-Mr Wessels MrJMWessels P O BOX 6076 DURBAN 4000 (031)23-6201 (031) 23 8294 
Fours/me Technologies Mr Giaeme Urban /08/3112GEORGEIND 65% i044)871-3188 (044)871-3187 
Fre[co Mr J Hendflks P 0 BOX 14620 WiTFIELD 1467 (011)823-1691 (011)823-1694 
Ful"/Prolect, D, Henme Ou Plesils P O BOX 2338 SOMERSET WEST 7124 021)854-7515 (021) 854-4506 
GE Energy Services SA 1* Derrick Grunewald PO BOX 787122 SANDTON 2146 (011)237-0145 (011)237-0121 
Genlux Ughting MT jE Tavenda'e P O BOX 1183 GERM1STON 1400 (011)872-0336 (011) 872-0335 
Geo Stol & Co. Pty Ltd MrAan Carter POBOX 34134 INDUSTRIA 2042 (011)4749150 <011)4748267 
GIBB Alrica MIDavid Irving POBOX 3965 CAPE TOWN 8000 (021 }469-9100 (021)424-5571 
Grinpal Energy Manageml Mr A lan Jaarsveld PO BOX 8613 CENTURION 46 (012)674-3500 (012) 657-0032 
H V Testcc Mr Ron Goodwin PO BOX 651287 BENMORE 2010 (011)883-2148 (011)884.2606 
Hawker-Siddeley Transfomrs 1he Rep. P O BOX 9159 ELSBURG 1407 (01.13 827-3458 <011)824-3450 
Hellemantyton Mr Billy Craig PO BOX 21279 CRYSTAL PARK 1515 (011)879-6817 (011)879-8605 

61' Industrial Poles &Masts Mr Pieter Meyer P 0 BOX 547 ALIERTON 1450 (011) 864.?665 (011 >864908;3385 
Infranet Mnr FLH Cloete P 0 BOX16062 LITTLETON 0140 (012) 664-3001 (011)664-0100 
Inlelligent Metering Mr. Ari Geva POBOX 1530 EDENVALE 1610 tOll)452-1835 (011) 452-8823 
Interswitch (Pty) Ltd Mr Dieter Komer P O BOX 1881 FLOR IDA 1710 (011)472-1145 (011)472-3117 
tskhus Power I Jason Schailler Polox 68D7 GERM1 STON 1412 (011)392-4838 (011)392-5751 
Iso-Tech Systems cc Mr Brian Madeley PO BOX 13442 VORNA VALLEY 1688 011) 466-3701 (011) 468-3699 
PST Energy (PTY) Ltd Al Soiomon Lebele 221 GARSFONTEIN MAINLANE PRETORIA 0001 (012) 426.7200 (012) 365-1466 
KoCI Technology Mr Dave Smith P O BOX 514 CRAMERVJEW 2060 (114)624191 (114)623819 
Kwezi VO Engineers Mr Du rr Peters P 0 BOX 398 BELLVILLE 7535 (021)913-2080 (021) 913-4098 
Lighting Sciences Africa Mr John Grundy P OBOX 309 BEN0 Ni 1500 (011)425-2203 (011 )425,2205 
Lrnegear 2000 M, Geoff luton P O BOX 1334 FERNDALE 2160 (011) 792-3924 (011) 792-3925 
Lucy Rotary Switches Mr Jose De Castro P O BOX 586 BOKSBURG 1460 (011) 914-3555 (011) 914-3592 
Lyon&Vennole Mi M Lyon P O BOX 3925 VANDERBUL PARK 1900 (016) 9814270 (016) 933-0277 
Matesetalaihan Elec Mr Deon le Roux P O BOX 1643 VEREENIGING 193D (016) 450-8200 (016)423-1070 
Manelec Se/ices M'JF Sleyn P O BOX 2910 PORT ALFRED 6170 (4662) 42506 [4662)43167 
Mapule Consulting Mr. Christo Nortle P 0 BOX 1300 SPRINGS 1560 (011) 362-1829 (011) 362-3852 



-FILIATE M=-RS 

Company Name Address Phone Va); 
Marqott Holdings Mr Ray Neale P O BOX 757 HALFWAY HOUSE 1685 (011)6534450 (011 ) 6534460 
Measuretron' MR Peter Terblsnche PO BOX 39456 BOOYSENS 2016 
Men & MILellan Mr Peter EIder P O BOX 2SM CRAMERVIEW 2080 (011) 888-6573 (011)886-8735 

1. Motgr Scan cc Mr. MJJ La Musse PO BOX 10525 MARINE PARADE 4056 <031) 207-1168 (031)207-1168 
MVDE Meganies & ElI w Mr lanie De Vries PO BO.1862 GEORGE 530 (044)801-9700 (044) 874-4586 
N.E.T {Pty) Ud Mr Jaap du Preez P O BOX 2792 NELSPRUIT 1200 013) 753-3857 (013) 753-3592 
NETFA Mr Jaco van Heerden P O BOX 144 OLIFANTSFONTEIN 1665 (011)316.2005 (011) 3164979 
Neigioup Mi A Lou* Pa .4 ELARDUS PARK ®47 (012)3455020 (012) 3456633 
Niewalt Inc Mr George (GF) Ross PO BOX 827 PINETOWN 3600 (031) 701-8457 (031)701-8322 
Niewalt Pretoria Inc Mr Sakkievand/Walt P O BOX 33743 GLENSTANT1A 0010 (012) 991-0723 (012) 991-5799 
Ngelec . Mr WF Van Wyk PO BOX 807 STELLENBOSCH 7599 (021)880-9915 (021)880-1088 

Nordland (/ty) Ltd M,Cyril Nunns P 0 BOX 522 MULDERSDRIFT 1747 (011)957-2002 (011 ) 957-2062 
Nu-Lec Africa Mr. Rick St. John pa X139 HALFWAY HOUSE 1685 (011)254-6625 (011)254-6925 

Osram (Pty) lId Mr WallyW,Imans Pa *206 MIDFUND 1683 (011)2075600 (011)8051711 
00L 

Gedand Inspection SeN Mr Jannie van Heerden p O BOX 495 WARTBURG 3233 (0335)031704 (0335)031697 
P N Energy Services Mr Dave Malherbe PO BOX 56# KASSELSVLEI 7533 (021)959.5300 <021) 951-4220 
Paiace Engineenng Mr Mbusi Diannum Pa X65 HALFWAY HOUSE 1685 (011>315·2141 011>315-2140 
Parsons Brinckerhoff Africa MrAndrew Pnngle PO BOX 41927 CRAIGHALL 2024 (011)787=1141 (011)886-0359 
Pienaar & Er,ee Mr Johain Emee P O BOX 27596 SUNNYSIDE 0132 (012) 460·6297 (012) 460-6685 

Plant E ngineering (Eskorn) Mr Brian Krummeck Pe Xol BENONI 1500 (011)741.3429 (011)741-3452 
Plantech Associate MR John Stapelberg POBOX 146 PERSEQUOR PARK 0020 (012) 349.2253 (012) 349-2390 
PLP Consulting Engineers MIJLJordaan P O 80* 1521 EMPANGENI 3880 (0357)921026 (0357)922283 
Power Engineers M,Leon Schub P 0 BOX 44 EP1 NDU ST 7475 021) 5342681 (021)5345383 
Power Measurement & Dis Mr Barry Shackleton POSIX 4700 GEORGE EAST 8539 (044) 873.0762 (044)873-0764 
Power'roce's Mr. Michael du Toit P O 80*265358 THREE RIVERS 1935 (016)455.1894 (018) 422-1404 
Pre/med Line Prod. Mr Demi Kambouris P O BOX 4015 PIETERMARITZBURG 3200 (033) 387·1520 (033) 387.7094 
Premier Electre Mr AJ Verrneulen P O BOX 2158 WINDHOEK. NAMIBIA (09264) 61-216792 (09264) 61-216828 

Prism Pre-Payment Tech Mr Slephen Leigh PO BOX 37730 OVERPORT 4067 031)2094189 <031)2094188 

Qualit, of Supply Tech Mr Richard Goodland POSIX 751631 GARDENVIEW 2047 (011 ) 622-9968 (011)816-1400 

Raytech En/gy M,J KE>akemoer P O BOX 134 OUFANTSFONTEIN 1665 All)316.1628 (011)316.1680 



AF/ILIATE MEMBIRS 

Company Name Address Phone Fax 
Rebserve Facilities Mr Gustav Kntzinger P O BOX 10558 CENTURION 0046 (012)6438226 (012)6834918 
Republic Pow & Comm M'Piete'Minnaar P 0 BOX 3257 HALFWAY HOUSE 1685 011)315-0334 (011)8051018 
Res/ap cc Mr. Herbert Teubner P O BOX 785064 SANDTON 2146 (011)886-7874 011)787·0178 
Revenue Investigations MT lens Bindeman P O BOX 1131 BRACKENFELL 7561 (021)9595352 (021)9514220 
Reyrole WBT . Brian Jones PO BOX 528 MODDERFONTEIN 1645 011 508 2777 (011) 6058075 
Reyrolle WIT MIBVMagee 61·10TH STREET ORANGE GROVE 2192 (011)6404477 (011 ) 485·4587 
Robmet Meters cc Mr. lan Robinson P O BOX 4036 RIVONIA 2128 (011) 469-3807 011 ) 469.0461 
ROCLA Mr Anlhony Offenberg P O BOX 1480 ROODEPOORT 1725 116707600 (011)4722141 
Roshcon (Plyj Ltd Mr Johan Greyling P O BOX 40879 CLEVELAND 2022 (011) 626-2576 (011)626 1089 
Rotek Engineering . Mike Cary P O BOX 40099 CLEVELAND 2022 (011)6294455 (011)6261159 
RSA Electial Cable M'Kenny ./dom POBOX 10496 STRUBENVALE 1570 (011)316-1453 (011)316-3590 
Rufal Maintenance Mr Emile Lambrechts P O BOX 545 STELLENBOSCH 7599 (021) 883-8252 (021) 8838938 
SABS Mr Adolf Ilaasen PB X191 PRETORIA 0001 (012) 4284813 (012) 428-6246 
SAD-ELEC Mr Arnot Hepbum POBOX 1049 RIVON1A 2128 (011)803-1314 (011) 803-7019 
Schne,der/lectnc lA Mr Gerald B,own PB X139 HALFWAY HOUSE 1685 (011)254·6446 011 ) 254-6529 
Seniech Ltd Mr J D Maltin PB X08 HONEYDEW 2040 <011)475-4540 (011) 679-5232 
Sicame SA Mr Jear,·Luc Lagarde P O BOX 58 GOODWOOD 7569 (021) 535-0655 021) 535-0613 
Siemens Ltd M,Brendon Young 011) 652.2849 (011)652-2263 
Sines/nics Mr Dick Jelley P O BOX 605 EDENVALE 1610 (011) 456„8200 011) 4524841 
Specialist Syst Engln Mr G Bezuidenhout P O BOX 7170 CENTURION 46 (012)683/331 t012) 663-4335 
Spectrum Communic Mr Kevin Clack P O BOX 36900 CHEMPET 7442 (021) 551/800 021)551-5809 
Spe'osens Mr hhan Lombam M X115 CENTURION 46 (012)665-0317 (012) 665-0337 
Spintelligent Mr Rud, Leitner P O BOX 321 STEENBERG. CT 1947 (021) 700-3560 021) 701-9841 
Spoomet MrAVersteeg P O BOX 1276 JOUBERT PARK 2044 (0111 773-5165 (011) 7734556 
Stewart Scott Mr Gys Human POBOX 28974 DANHOF 9310 (051) 400-7200 (051)4304220 
Stewart Scott Mr Wally Seymore P 0 BOX 25302 MONUMENT PARK 105 (012) 347.1620 (012) 347-1621 
Stone-Slamcor Mr Mark Talbot P O BOX 1352 EDENVALE 1610 011)452-1415 (011) 452-le 
Strike Technologies Mr Gerhard Grobler P O BOX 1810 HALFWAY HOUSE 1685 All)315-0815 (011}315-2559 
Structe Technologies (PMLtd Ms Gail Dye PO BOX 35319 MENLO PARK 102 (012) 349.2560 (012) 349-2380 
Supefule SA Mr Combe PO BOX 76128 WENDYWOOD 2144 (011 ) 444.3087 (011)444.3496 



MFILIAU MEMBIRS 

Company Name Address Phone Pa* 
Sure Engineering Mr Neil Jeffrey P 0 BOX 63 STEENBERG 1947 (021)712-1328 <021)712-3508 
Surge Technology Mr J Slagter PO BOX 3109 RANDBURG 2125 (011)792-1303 (011 ) 936928 
Switchboard Manufacturers Mr Jos* Almeida P O BOX 40086 REDHILL 4071 (031) 508.1520 (031) 507-7318 
Taihan Eleclric Wire Co Mr. HCLee P O BOX 10037 VERWOERDPARK 1453 (011)805-6139 (011)800-6139 
Tank Industries Mr Aad van Oosten POBOX 9 STEINBERG 7947 (021)7011153 (021)7010128 
Technikon /TA Dr SD Roos PB X680 PRETORIA 0001 (012) 318-5999 (012)318-5963 
Technology ConGultancy Mr CH Smit P 0 BOX 4105 HALFWAY HOUSE 1685 (011)315-0857 (011)8064246 
Tellumal (Pt,) Limited MR Julia Williamson P O BOX 30451 TOI'<Al 9786 (021) 710-2044 (021) 710-2851 
Terrain Software Systems Mr.TRajakanthan P 0 BOX 542 WITS 2050 (011)728-9019 (011) 728-6360 
T'donie Mr John Pritchett P O BOX 123 GATESVILLE 7766 (021) 637.8000 (021) 637-4501 
Tihepego Projects Mr Tony Moodley P O BOX 8179 CENTURION 0046 (012) 666-9040 (012)666-8617 
IKE Engineers Mr PS de Lange P O BOX 72927 RIDGE 0040 (012)481·3907 (012)803-7943 
Varotest Mnrluks van der Meme P O BOX 50559 RANDIESFONTEIN 1683 (011) 805-8322 (011) 805-6879 

m 



ORDINARY NEMBERS 

Company/Organllation Name Address Phone Vmt 

AMEU Mr SJ vanden Berg P 0 BOX 3704 BLOEMFONTEIN 9300 (051)409-2325 (051) 409-2400 
Bergrivier LC Mr G Lucas P O BOX 29 VELDRIF 7365 (022) 783-1112 (022)783-1422 
BTaaks'/00/r Plants Mnr EG Braak POBOX 6 PRETORIA 0001 (012)3762626 (012) 3782618 
Breede Rlver •Wineland Municipality Mr Hde Wet ea )<2 ASHTON 6715 (023)615-1100 (023) 615-1583 
Breede River/Winelands LC Mr C Vister PB X2 ASHTON 6715 (023)614-1112 (023)614-1841 
Buttal© CAy Mr HD Beck P O BOX 2001 BEACON BAY 5205 (043)705-9601 (043) 748.3748 
City of Cale To'i. Mr HO Boshoff PB X44 BELLVILLE 7535 {021)91&7070 (021)918-7021 
City of Cape Town Mnr IP Boiha P O BOX 3 STI•ND 7139 (021) 8504395 (021) 8504435 
(14 of Cape Town Mr M Champion PO BOX 82 CAPE TOWN 8000 (021) 400 3300 (021) 4005913 
City of Cape T<,wn Mnr J Kaltwasser P O BOX 68 KUILSRIVIER 7580 <021)900 1573 021)900.1559 
C•ty of Cape Town Mr. M Kuster P O BOX 82 CAPE TOWN 8000 (021) 671·3086 (021) 871-3064 
City of Cape Tcwn 8 GWF Munio PO 80*82 CAPE TOWN 8000 (021) 400-2210 (021) 421•5088 
City of Cape Town Mr/Poll P O BOX 82 CAPE TOWN 8000 <021)918-7132 021)918-7158 
City of Cape Town Mr R van der Riet PB X44 BELLVILLE 7535 (021) 918-7010 (021) 918.7088 
aty of Cape Town Mni H .1 'NI P O BOX 19 SOMERSETWES 7139 (021) 850-4392 (021)850-4435 

m City Power MnrAGBooyzen PB X30 ROODEPOORT 1725 (Olll 490-7309 (011)490-7317 
City Power Mr T Naidoo (011) 4907482 
City Power Utr P O Hallomn P O BOX 38766 BOO'YSENS 2016 <011) 490-7679 011) 4907346 
City Power Mnr CPOdendeal P O BOX 38766 BOOYSENS 2016 (011) 470-3635 (011)470-3871 
City Power Mr GRTeunissen P O BOX 38766 BOOYSENS 2016 (011) 490-7550 (011) 490.7291 
Dilliabeng LC Mr RLIoyd P 0 BOX 551 BETHLEHEM 9700 <058) 303-5732 (058) 303-8451 
Drakenstein LC Mr E Carratu P O BOX 1 PAARL 6522 (021}871-1911 (0211 672-4074 
Drakenstein LC Mr A Viljoen P O BOX 1 PAARL 7622 (021}871-1911 (021) 8724074 
El(huruten, MC Mi E Joubert Pe X014 BENONI 1500 (011) 741-6363 (011) 741-6372 
Ekhurulen, MC Mr T Mablets, CH Cross & Rose Street GERMISTON 1400 (011) 899-4119 (011)917-6112 
Ekhurulenr MC MrARichardson PB X014 BENONI 1500 011) 741-6368 (011)741-6372 
Ekhurw;eni MC Unr J Roos P O BOX 215 BOKSBURG 1460 (011) 8994027 (011) 9176112 
Ekhorulen,MC (Edenvale) MrWMeades P O BOX 25 EDENVALE 1810 (011) 458-0093 (011} 456-0237 
Ekhuruienr MC (Germpston) Mr P van Rooyen PO BOX 145 GERMISTON 1400 (011)874-6518 (011)8745333 
Elw,hurem MC Mr A Blignaut PO BOX 13 KEMPTON PARK 1620 <011)921-2415 (011)975-4614 



OIDINAIV IIIENIERS 

Company Organisation Name Address Phone Fax 

Ekurhu eni MC Mr KGF Botha PO BOX 13 KEMPTON PARK 1620 (0 ) 921-2334 (011)9754614 
Ekurhueni MC Mnr LDM de Wet PO BOX 215 BOKSBURG 1460 (0 )899-4021 <011) 892-4808 
Ekurhu eni MC 1 Mr S Delport P O BOX 15 BMKPAN 1 540 (0 )741-2050 (011)741-2075 
Ekurhu en, MC Mi JJG Dreyer p O BOX 4 ALBERTON 1450 (0 ) 861-2389 (011) 861-2048 
Ekurhuen, MC The Electrical Engineer Pa 1069 GERMISTON 1400 40 ) 820-4231 (011)820-4011 
Ekurhueni MC MrAF Gilfillan p 0 BOX 23 NIGEL 1490 0 ) 360-6093 (011)814-3950 
Ekumb em MC Mi W Hunt PO BOX 45 SPRINGS 1560 (0 )811-2290 (011)811-2562 
Ekurhien, MC Mr D Jamieson P 0 BOX 13 KEMPTON PARK 1620 (0 ) 926.2742 (011)926·2804 
Ekulu en, MC Mnr L Kruger POBOX 215 BOKSBURG 1460 (0 ) 899-4021 (011)892-4806 
Ekurhu en, MC Mnr BC Lamprecht PB X014 BENONI 1500 0 )741-6361 (011)741-6372 
Ekulu en, MC Mr H Marx P O BOX 145 GERMISTON 1400 (0 ) 874.6765 (011) 874.5333 
Ekurhuer,1 MC Mr P Norlie Po BOX 23 NIGEL 1490 (0 ) 360-6095 (011)814 3950 
Ekurhuen, MC Mr Arthur Smit p O BOX 215 BOKSBURG 1460 (0 )899-4082 011)917-6112 
Ekurhu eni MC Mr J Venter p O BOX 13 KEMPTON PARK 1620 (0 ) 921-2397 (011)975-4814 
Ekuluin Training Cente 8/Jaccbs Pa X014 BENONI 1500 10 9 741-8402 
Ekurhuuleni MC Mr G Bau P O BOX 45 SPRINGS 1560 (0 )811-2290 (011)811-2562 
Emalahleni LC Mr D Patterson P O BOX 3 WITBANK 1035 0 ) 690-6400 (013)690-8237 
Energy SETA Mr J Swanepoel P O BOX 5983 JOHANNESBURG 2000 (0 )838-0117 (011)838-0119 
Elmel< Eleclricity Mnr J Nail P O BOX 48 ERMELO 2350 (0 7)819-2892 (017)819-3210 
Eskom Ms S Salvoldi P O BOX 1091 JOHANNESBURG 2000 (0 1)800-3068 (011)800-5384 
Eskom Mr N van Rensburg P C BOX 36099 MENLO PARK 0102 (0 2)421-3306 (021)421-4748 
Eskom Mr C Visagie PO BOX 36099 MENLOPARK 0102 (0 2) 421-4770 (012)421-4778 
Eshom Bellville MrDJames P 0 BOX 2100 BELLVILLE 7525 (021) 915-2074 
Eskom Central Mr N Hari P O BOX 8606 JOHANNESBURG 2000 <0 1)711-2040 
Eskorn Durban Mr D Conradle P 0 BOX 66 NEW GERMANY 3620 (0 -1)710-5422 082 7896418 

Eskom NI,th East Mr J Engelbrecht P O BOX 36099 MENLO PARK 0102 (0 2)421-3342 
Eskom Piete•sburg Mr T Moller /8 9477 PIETERSBURG 700 (0 5) 299-0111 

eThekweni Metro Electricity Mr, V Batog P O BOX 147 DURBAN 4000 (01) 300-·1224 (031) 300-1010 

eThekwenl Metro Electricity Mr M Gittings PO Box 147 DURBAN 4000 (031) 3001563 
*Thekne LC Mr S Maphum/0 PO BOX 147 DURBAN 4000 (031) 300-1008 (031)306-3196 



CO'.'Iny='•I'.I'*In Phong Fax 

'Th#k-,1 hurN,1/*t¥ *• C elton PO 80*147 DURBAN 4000 (031> 300-1007 (031)300-1010 
*Thill- Al"op'/7 Unr G Cron* P O 80* 115 E-ANGENt 3880 (035) 901-5380 (036)901-5444 
'Th,k- M-4,4 MrAJ Dold P O BOX 147 DURBAN 4000 (031)300-1002 <031)300-1010 
'Th,1-1 M,Ilcie'llt, Mr//Inch P O BOX 147 DURBAN 4000 1031,)300-1008 •031)3001010 
*Th'k,- 'lunkle.-¥ Mr A Go,4 P O BOX 147 DURBAN 4000 (031)300-1006 (031)300·1010 
'Th*/49 MunICIp'IR• Mr S H-W P O BOX 147 DURBAN 4000 (031) 300-1122 4031)300-1010 
'Th.1-t Mun•*y Mr K Mo**der P O BOX 147 OURBAN 4000 (031)300-1013 4031)300-1010 
*Thsl,wint Mufc//liN Mr R Sharp PO BOX 147 DURBAN 4000 (031 ) 300·1301 (031)300-1010 
,Th*Mnt MU••lit¥ Mr RF WI/n/nci P O BOX 147 OURBAN 4000 (031)300·1003/5 031} 306-3196 
OISIgony- Mur»clp,Dly Th, El,ctrul Ery!- PS *1522 KURUMAN 8460 (053}712-1095 4053) 712-3581 
0.0,90 '14"C.IM, Mr O Fourl, P o BOX 19 GEORGE 8530 <044) 874-3917 (044)874-3938 
0-0 k.ur'kip.Iny Mr J Molt,r P O XX 10 GEORGE 6530 (044) 874-3917 (044)874-3936 
0,0, *4%4"pe'y Or J Rog/,1 P O BOX 10001 GEORGE 6330 (044)873-3924 <044)8733924 
0,0,01 Municiplly Mr J via der We,thul//n P O BOX 19 GEORGE 6530 4044) 87+3917 (044) 874-3936 
Gro/0, E- Rind Milo Wn, CJ du Pl-11 P O BOX 2247 FAIRE GLEN 43 (012)991-5611 
Grul L-b, Municlpilty Mr H Brummy P O BOX 36 DUIWELSKLOOF 835 (014)309-9419 

S Gr,I, Tz,noon Municipility Mr N Fourie P O BOX 24 TZANEEN 850 (015)307-8161 (015)307-8049 
Or,Nt#r Tgn-n Municip,Ilty Mr B Lelop, P O BOX 24 TZANEEN 850 {015)307-8165 (015) 3074049 
Jozint Munk®mt¢ty M, NN Nko,t PB )(028 JOZ1Nt 3969 4035) 572-1292 (035)572-1268 
41 lairib Le Mr AJP W0111 P O BOX174 KAI(AMAS 8870 (054)481-6400 (054)461-6401 
KI,rk,dorp LC W FJ Goo- P 0 BOX 1046 KLERKSDORP 2570 (018)2-2835 4018) 64-1780 
Lophaiali LC M,r MF Loot, Pe X136 ELLISRAS 555 (014)763-2193 (014)763-5662 
LOWBETA Mr 8 Mofoking PO BOX ·1984 BEDFORDviEW 2008 (011) 456·8568 (011)450-4948 
Licht/Mb,rg Munlcip,i•»,· Mnr J Will P O BOX 7 LICHTENBURG 2740 (01441 12-5051 
10/91,1,*ng LC Mr LSnyman PO BOX 10 WARRENTON 6530 <05349)73111 (05349)74514 
Mong/Ing LM Mr D di Iger P O BOX 3704 BLOEMFONTEIN 9300 051)409-2366 
1,Ung'ung LM Mr L Knt.Inger P O BOX 3704 BLOEMFONTEIN 9300 051>409-2213 (051) 4092377 
M,ng,ung LM Mr SPJ Rol,ou'v P OBOX 3704 BLOEMFONTEIN 9100 4051)409-2285 (051) 409-2399 
Ming,ung LM Mr M T,koord„n P 0 BOX 3704 Bloemfontein 9300 (051)4092219 (051) 409 238B 
Mositornyi LC Mni AJ C,lt,lyn P O BOX 13 BRANDFORT 9400 (051) 821-2222 (051)821-1078 



O.DINAR......m 

Company Organisation Name Address Phone FE 
Me/lonya LC Mr Oosthuizen PO BOX 8 THEUNISSEN 9410 (057) 733.0106 (057) 733-1942 
Matihabeng LC Mr SH Jansen PB X7 VIRGINIA9430 (057) 212.3111 (057) 212-2885 
Meateng LC 1 8 W Sephton P O BOX 21 ODENDAALSRUS 9480 (057) 398-1733 <057) 39&-1756 
Mbombela LC 4 Mr P Foure P O BOX 2 WHITERIVER 1240 (013)751-1184 (013)751-2667 
Mbombela LC My C Mogiba P O BOX 45 NELSPRUIT 1200 <013) 759-2230 10131752.7188 
Mbombela LC Mr E Thabethe P O BOX 45 NELSPRUIT 1200 (013) 759-2230 (013)752-7188 
Merafong LC Mr JA Bezuidenhout P O BOX 32 MOKOPANE 600 (015)491-9601 (015)491-9755 

Mogale City LC Mr L tuae PO BOX 94 KRUGERSDORP 1740 (011)951-2340 (011)660·3286 
MoghakaLC Mr CL Engelbrecht PB X02 VIUOENSKROON 9520 (056)343·3148 (056) 343.2505 
Nelson Mandela MC Mr D Michie P 0 BOX 369 PORT ELIZABETH 6000 (041)3924 101 (041 ) 392-4333 
Nelgon Mindele MC Mn, WFT van Reenen P O BOX 45 UITENHAGE 6230 (041) 994-1111 (041) 994.1335 
N.walt Inc Mr N Crossley po BOX 13827 NORTHMEAD 1511 (011)421-8060 (011)421-8124 
Oshakab Premier Elect Mr F Nakashole P O BOX 1594 OSHAKATI. Namibia (09264)65220229 (09264)65222688 
Polokwane LC Mr WOlivier P O BOX 111 PETERSBURG 700 (015) 290·2271 (015) 290.2249 
Po-r"h Mr P Riley P 0 80X 228 SLOANE PARK 2152 (011)706-718¢ 
.... Elactric M,W Molatzi P 0 BOX 1594 OSHAKATI. Namibia (09264) 65220229 (09264)65222688 

$ P,inces Park Ek,ctricity Mr R de Villiers PO BOX 423 PRETORIA 0001 (012) 327-1544 (012) 327-1544 

P,oudly South African Ms A Sengadi 083 54D 6959 

Sets* LC Mr W de Villiers P 0 BOX 116 FlCKSBURG 9730 <051)933-2322 (051 ) 933.3321 
Slyathernha LC MrJL Kien P 0 BOX 16 PRIES4 8940 (053) 353-3002 (053) 353-1386 
Stellenbusch IC Mnr WFJ van der Walt P O BOX 17 STELLENBOSCH 7599 (021 ) 806®105 <021)808·8409 
Shlb- LC Mnr IJ Rusl P O BOX 2 STILBAAI 6674 (028) 75·41577 (028) 75-41 140 
•,rtiand LC MT A Van der Berg P O BOX 5 DARLING 7345 <022}492-2237 (022) 492-3217 
Th- Ch-u LC Mr J Le Roux P O BOX 61 LYDENBURG 1120 (01 3) 23·2121 X 152 (013)235-1108 

The •.tunck,zi ht,nicpality IR L Mbumwae Po BOX 399 PIETERMARITZBURG 3200 (033) 355-1401 (033) 355·1559 
Tst¥,-e Elect Mr M van He}den (012) 308 5721 012) 329 3652 
Tsh--4 Loc/ C,*r,i 14. JWester,raad PO BOX 423 PRETORIA 0001 (012) 327.1544 X 2210 (012} 327-1544 x 2256 

Tsrn-e MC Mnr WGH Dykman P O BOX 423 PRETORIA 0001 (012)3084120 <012)308-4149 

Tsh-ne MC MrCKuun PO Box 423 Pretoria 0001 (012) 3293650 (012) 329 3652 
Tsh-na IC k H Lubbinge P O BOX 423 PRETORIA 0001 (012)3084110 (012)3084149 



O.DINA.V......S 

CompanWOrganisation Name Address Phone Fax 
Tshwane MC Mnr LC Muller P O BOX 14013 LYTTELTON 140 (012)671.7535 (012) 671-7356 
Tshwane MC Mr C Oelofse P O BOX 6338 PRETORIA 0001 (012)308-4131 012) 308-4149 
Ts/lane Met.politan MunicipaTI) Mr, H Lottering P O BOX 423 PRETORIA 0001 (012) 308-0423 (012) 308-5974 
Tiwelopele LC Mi T Jansevan Rensburg PB X3 HOPETOWN 8750 (053)203·0008 (053) 203-0490 
Tswelopele LC Mnr RC Smit P O BOX 3 BULTFONTEIN 9670 (0518) 531333 (0518)531333 
Tunisia Electric;ly & Gas Compan,(STEm Mnr LA Bosdh PO BOX 13 BURGERSDORP 5520 (051)653-1777 (051)653-0056 
t.,Mhtathuze LC ./Cron' /8 X1004 RICHARDS SAY 3900 035)901 -5380 (OSS) 901-5444 
uMblathuze LC Mr AL Gullan PB X 1004 RICHARDS BAY 3900 035)901 5370 (035)901-5444 
uMhlathuze LC Mr GJ van den Berg PB X1004 RICHARDS BAY 3900 (035) 901-5353 (035)901-5444 
Un ve.sity of Cape Town Prof T Gaul Pe RONDEBOSCH 7701 (021) 650-2810 (021 ) 650-3465 

Zet 



Nam' Addri•: 

r JJG Net P O Box 255 OUDTSHOORN 6620 

r Mike P O Box 437 HEN LY ON KLIP 1962 

·nr CA Anderson 6 Billl/raat KILNER PARK 186 

nr Wimam Attendge p 0 8OX 32065 SUMMERSTRAND 6019 

n, RV Balley PB X5 BRYANSTON 2021 

nr JJ Beme P O Sax 1195 HDWICK 3290 

r IF aerqn-Ta,lor 3 Thornton Rd DIP RIVER 7800 

-nr KH Bobek P O Box 10203 MARINE PARADE 4056 

„ Bokkie Boihoft P O Box 616 VANDERBIJLPARK 1900 

0 Boyack 44-15th Street MENLO PARK 81 

r Stan Bridgens 34 Dias Street DEWETSHOF 2198 
w JG EWmmer Moreas Street. 7 STELLENBOSCH 7600 
nr CR Burton 5 Maa//Rd. KIMBERLEY 8301 

Ir AR Campbell P 0 80* 31MPENDHELE 4545 

r S, J Conradie P O Box 88 RICHMOND 7090 

Ir DJRCoiradle P O Box 188 VILLAGE OF HAPPINESS 4280 

IWFCron]6 Winning Street 37 GROENKLOOF 181 

nr EE de Villili 23 Impalang IRENE 1675 
r, GS de Vile, 3 Malluel Villel Street GEORGE 6530 

Ir HC Oreyer 107 Kommissaris Street WELGEMOED 7530 

nr JAD Foubi,ter 5 WHINWa, PINELANDS 7405 
/ RRGilmour PO Bo«31112 KYALAMI 1684 

Ar A Greyfing P O Box 11674 CENTUIRjON 48 
r RB Gwllt 43 Cornella Ave FRAMESBY 6045 

nr PH Han,ey P O Box 581 GREYTOWN 2500 

nr M Hoffenberg P O Box 10239 PORT SHEPTSTONE 4240 
/ GT Honniball P O Box 17031 GROENKLOOF 27 

r Tony Hugo PO nox 68218 BRYANSTON 2021 

·Ir Na,KIrgchner 37 Murray Str. WAVERLEY 2090 
Arlobul Lochner PS 11 ELARDUSPARK 47 
nr HAL Loup, 1 Altenbullain SUIDER PAARL 7646 

r Peter Muller 8 Ribble Terrace THREE RIVERS 1929 

nr KJ Murphy 6 Gable Street SOMERSET WEST 7130 

·nr Gawle Nortje 14 Albumarle Gametwag GERMISTON 1401 

Ir PVE Pavel Tuinitraat 72 Doornkloof 7310 

r El Polkinghome 86 Westmoreland Road KENSINGTON 2094 
nr M Relchen 20 Brander Ave, BLOUBERGRANT 1443 
·M JB Rheeder 2 Iris Place Beacon Bay BEACON BAY 5241 
·Ar CJ Scherman PO Box 32437 GLENSTANTIA 10 

ni/PS/reuder PO Box 156 VREDENDAL BIO 

ATTATheron Poibus 156 BAOPLAAS 1190 

r. RJ Van def Berg 14 Dan Street OUFANTSFONTEIN 1666 
/FJ/ande,Menve PoebuG 74087 LYNNWOODRIF 40 

Mnr GAVent0r Ligtenatraat B MEYERTON 1960 

Mnr JA Venter 50 Fairtrees ARree-Oord, KIngfigherf,eg 7 DURBANVILLE 7551 
Mr Chris Vo,100 P O 90*2520 NYLSTROOM 510 

Mr Archie Wearne 7 80,groos Str WORCESTER 6850 

Mr WJ Baker PO Box 699 JOHANNESBURG 2000 

Mr SC Brigens P O Box 690 JOHANNE SBURG 2000 

188 



*AL 
• UNWROLFiax,lhern Nrica• ./ .,.,.. #Kher.Hi,Muniolp•19 IiT//dis,HMF/1/.ili=•koi 

0-UP|[•ED-••• 

WI THANK OUR SPONSORS 

//Rhara Hais 
ABB 

ABB Powertech 
Aberdare Cables 
African Cables 

Al,tom 

BVI Comulting Engineers 
Technology Service; Intematlopnal (Esbom) 

Genlux Lighting 
Hellermann Tyton 
Rwezl V) Engineers 

Preformed Line Products 
Roteb 

/9 



0 www. genlux.co.za Johannesburg Tel: (011) 872 0336 Fax: (011)872 0335 

GENLUX UGHING Durban 
Tel: (031) 5694846 Fax: (031) 569-4847 

MA- P.//8- 

. 
-2 

Please visit wmi.genlux.co.za for our full range 



00000 *7 



NOTES 

4 09 - a 

-A/- 
1 

t 4 

14 1 

t • L*. 



m 4 

'1 0 r 40 , 

f.• 

4 

Desta Power Mafia with factories in Booysens, Pretoria 
and now Cape Town (Power Engineers), specialises in 
a range of transformer and related products. 

Transformers from 16kVA to 3150kvA Distribution 

Power Transformers up to 40MVA and 132kv 
INEC/NER's, Convertor Auto, Rectifier Transformers 
Dry-Type "Resibloc' Transformers from 50kVA to 5000kvA 
Miniature Substations up to 1000kVA 
12kV Oil Ring Main Units 

Power 
A DESTA 

POWER MATLA (Frn LTD Engineers 21 
ALS Elliot 2091 Avenue, Epping 

PO Box 44. Eppingdul 7475, South Africa 56 Third Street Booysens Rese,ve, Johannesburg, 
2, Cape Town 

1717 Fax +27 11 835 Tel. +27 21 534 2681. Fax +27 21 534 7980 Tel: +27 11 835 1011, distacc.za 
Email: info@powering.co,za. Website: mvw.powering.co za Email: <nfo@desta,co.za, Website· www 
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1 

African Cables Ltd. 

1/: PO. Box 171 
Vereeniging 1930 
Gcniteng 
South Africa 

Tel: +2716 430 6000 
. Fax: +27 16 423 6103 

I frA 
0L E-Mail: 

4 markehng@afcab.co.za 
4 

Web site: 

www.africancables.com 


